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HOW TO USE DAVIS’S DRUG GUIDE
FOR NURSES

Davis’s Drug Guide for Nurses provides comprehensive, up-to-date drug information in well-
organized, nursing-focused monographs. It also includes extensive supplemental material in 21
appendices and the accompanying CD-ROM, thoroughly addresses the issue of safe medication
administration, and educates the reader about 50 different therapeutic classes of drugs. In this 13th
edition, we have continued the tradition of focusing on safe medication administration by including a
Medication Safety Tools color insert and even more information about health care’s most
vulnerable patients: children, the elderly, pregnant women, and breastfeeding mothers. Look for more
Pedi, Geri, OB, and Lactation headings throughout the monographs. In addition, we’ve included
information relevant to Canadian students and nurses. You’ll find an appendix comparing Canadian
and U.S. pharmaceutical practices, more Canada-only combination drugs in the Combination Drugs
appendix, and additional Canadian brand names in the drug monographs. To help you find this
information quickly, we’ve also added a maple leaf icon ( ) in the index next to each Canadian
entry. We have added pharmacogenomic information throughout numerous monographs to guide the
nurse in selecting and monitoring various drug therapies. To help you find this information quickly,
we’ve added a double helix icon ( ) to denote this information as it applies to specific drugs. Use this
book to enhance your competence in implementing and evaluating medication therapies. The
following sections describe the organization of Davis’s Drug Guide for Nurses and explain how to
quickly find the information you need.

Safe Medication Use Articles
“Medication Errors: Improving Practices and Patient Safety”, “Detecting and Managing Adverse Drug
Reactions”, “Overview of Risk Evaluation and Mitigation Systems (REMS)”, Special Dosing
Considerations”, and “Educating Patients About Safe Medication Use” comprise the safe medication
use articles and provide an overview of the medication safety issues that confront practitioners and
patients. Leading off this series, the medication errors article familiarizes you with the systems issues
and clinical situations repeatedly implicated in medication errors and suggests practical means to
avoid them. It also teaches you about high alert medications, which have a greater potential to cause
patient harm than other medications. “Detecting and Managing Adverse Drug Reactions” explains the
different types of adverse reactions and provides guidance on how to detect and manage them. “Risk
Evaluation and Mitigation Strategies (REMS)” explains strategies developed by the pharmaceutical
industry and required by the Food and Drug Administration (FDA) to minimize adverse drug reactions
from potentially dangerous drugs. We have highlighted the drugs that currently have approved REMS
programs associated with their use by adding a REMS label at the top of applicable drug monographs.
“Special Dosing Considerations” identifies the patient populations, such as neonates and patients with
renal impairment, who require careful dose adjustments to ensure optimal therapeutic outcomes.
“Educating Patients About Medication Use” reviews the most important teaching points for nurses to
discuss with their patients and their families. In addition to these safety articles, other critical
information is highlighted in red throughout the drug monographs. This allows the reader to quickly
identify important information and to see how nursing practice, including assessment,
implementation, and patient teaching, relates to it.

Classifications Profile
Medications in the same therapeutic class often share similar mechanisms of action, assessment
guidelines, precautions, and interactions. The Classifications Profile provides summaries of the major
therapeutic classifications used in Davis’s Drug Guide for Nurses. It also provides patient teaching
information common to all agents within the class and a list of drugs within each class.
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Medication Safety Tools
Updated for this edition is a color insert with tables and charts that nurses can use for a quick but
thorough reference to information that will help them avoid making medication errors. It includes lists
of drugs that are associated with adverse reactions and falls in the elderly; proper dosing for pediatric
intravenous medications; confused drug names; FDA-approved Tall Man letters and more.

Drug Monographs
Drug monographs are organized in the following manner:

High Alert Status: Some medications, such as chemotherapeutic agents, anticoagulants, and
insulins, have a greater potential for harm than others. These medications have been identified by the
Institute for Safe Medication Practices as high alert drugs. Davis’s Drug Guide for Nurses
includes a high alert tab in the upper right corner of the monograph header in appropriate
medications to alert the nurse to the medication’s risk. The term “high alert” is used in other parts of
the monograph as well, to help the nurse administer these medications safely. See the article
“Medication Errors: Improving Practices and Patient Safety” for a complete list of high alert
medications in Davis’s Drug Guide for Nurses. Refer to ISMP.org for all solutions, groups, and
individual high alert drugs.

Generic/Brand Name: The generic name appears first, with a pronunciation key, followed by an
alphabetical list of trade names. Canadian trade names are preceded by a maple leaf ( ). Brand
names that have been discontinued have a slash through them (Decadron). Common names,
abbreviations, and selected foreign names are also included.

Classification: The therapeutic classification, which categorizes drugs by the disease state they are
used to treat, appears first, followed by the pharmacologic classification, which is based on the drug’s
mechanism of action.

Controlled Substance Schedule: All drugs regulated by federal law are placed into one of five
schedules, based on the drug’s medicinal value, harmfulness, and potential for abuse or addiction.
Schedule I drugs, the most dangerous and having no medicinal value, are not included in Davis’s
Drug Guide for Nurses. (See Appendix J for a description of the Schedule of Controlled Substances”)

Pregnancy Category: Pregnancy categories (A, B, C, D, and X) provide a basis for determining a
drug’s potential for fetal harm and are included in each monograph. The designation UK is used when
the pregnancy category is unknown. (See Appendix I for more information”)

Indications: Medications are approved by the FDA for specific disease states. This section identifies
the diseases or conditions for which the drug is commonly used and includes significant unlabeled
uses as well.

Action: This section contains a concise description of how the drug produces the desired therapeutic
effect.

Pharmacokinetics: Pharmacokinetics refers to the way the body processes a medication by
absorption, distribution, metabolism, and excretion. This section also includes information on the
drug’s half-life.

Absorption: Absorption describes the process that follows drug administration and its subsequent
delivery to systemic circulation. If only a small fraction is absorbed following oral administration
(diminished bioavailability), then the oral dose must be much greater than the parenteral dose.
Absorption into systemic circulation also follows other routes of administration such as topical,
transdermal, intramuscular, subcutaneous, rectal, and ophthalmic routes. Drugs administered
intravenously are 100% bioavailable.

Distribution: This section comments on the drug’s distribution in body tissues and fluids.
Distribution becomes important in choosing one drug over another, as in selecting an antibiotic
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that will penetrate the central nervous system to treat meningitis or in avoiding drugs that cross the
placenta or concentrate in breast milk. Information on protein binding is included for drugs that
are �95% bound to plasma proteins, which has implications for drug-drug interactions.

Metabolism and Excretion: Drugs are primarily eliminated from the body either by hepatic
conversion to active or inactive compounds (metabolism or biotransformation) and subsequent
excretion by the kidneys, or by renal elimination of unchanged drug. Therefore, drug metabolism
and excretion information is important in determining dosage regimens and intervals for patients
with impaired renal or hepatic function. The creatinine clearance (CCr) helps quantify renal
function and guides dosage adjustments. Formulas to estimate CCr are included in Appendix E.

Half-Life: The half-life of a drug is the amount of time it takes for the drug concentration to
decrease by 50% and roughly correlates with the drug’s duration of action. Half-lives are given for
drugs assuming the patient has normal renal or hepatic function. Conditions that alter the half-life
are noted.

Time/Action Profile: The time/action profile table provides the drug’s onset of action, peak effect,
and duration of activity. This information can aid in planning administration schedules and allows the
reader to appreciate differences in choosing one route over another.

Contraindications and Precautions: Situations in which drug use should be avoided are listed as
contraindications. In general, most drugs are contraindicated in pregnancy or lactation, unless the
potential benefits outweigh the possible risks to the mother or baby (e.g., anticonvulsants,
antihypertensives, and antiretrovirals). Contraindications may be absolute (i.e., the drug in question
should be avoided completely) or relative, in which certain clinical situations may allow cautious use
of the drug. The precautions portion includes disease states or clinical situations in which drug use
involves particular risks or in which dosage modification may be necessary. Extreme cautions are
noted separately to draw attention to conditions under which use of the drug results in serious,
potentially life-threatening consequences.

Adverse Reactions and Side Effects: Although it is not possible to include all reported reactions,
major side effects for all drugs are included. Life-threatening adverse reactions or side effects are
CAPITALIZED, and the most frequent side effects are underlined. Those underlined generally have an
incidence of 10% or greater. Those not underlined occur in fewer than 10% but more than 1% of
patients. Although life-threatening reactions may be rare (fewer than 1%), they are included because
of their significance. The following abbreviations are used for body systems:

CNS: central nervous system
EENT: eye, ear, nose, and throat
Resp: respiratory
CV: cardiovascular
GI: gastrointestinal
GU: genitourinary
Derm: dermatologic
Endo: endocrinologic

F and E: fluid and electrolyte
Hemat: hematologic
Local: local
Metab: metabolic
MS: musculoskeletal
Neuro: neurologic
Misc: miscellaneous

Interactions: Drug interactions are a significant risk for patients. As the number of medications a
patient receives increases, so does the likelihood of drug-drug interactions. This section provides the
most important drug-drug interactions and their physiological effects. Significant drug-food and drug-
natural product interactions are also noted as are recommendations for avoiding or minimizing these
interactions.

Route and Dosage: Routes of administration are grouped together and include recommended doses
for adults, children, and other more specific age groups (such as geriatric patients). Dosage units are
expressed in the terms in which they are usually prescribed. For example, penicillin G dosage is given
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in units rather than in milligrams. Dosing intervals also are provided in the manner in which they are
frequently ordered. If a specific clinical situation (indication) requires a different dose or interval, this
is listed separately for clarity. Specific dosing regimens for hepatic or renal impairment are also
included.

Availability: This section lists the strengths and concentrations of available dose forms. Such
information is useful in planning more convenient regimens (fewer tablets/capsules, less injection
volume) and in determining whether certain dosage forms are available (suppositories, oral
concentrates, sustained- or extended-release forms). Flavors of oral liquids and chewable tablets have
been included to improve compliance and adherence in pediatric patients. General availability and
average wholesale prices of commonly prescribed drugs have also been added as an aid to nurses
with prescriptive authority.

Nursing Implications: This section helps the nurse apply the nursing process to
pharmacotherapeutics. The subsections provide a step-by-step guide to clinical assessment,
implementation (drug administration), and evaluation of the outcomes of pharmacologic therapy.

Assessment: This section includes guidelines for assessing patient history and physical data before
and during drug therapy. Assessments specific to the drug’s various indications are also included.
The Lab Test Considerations section provides the nurse with information regarding which
laboratory tests to monitor and how the results may be affected by the medication. Toxicity and
Overdose alerts the nurse to therapeutic serum drug concentrations that must be monitored and
signs and symptoms of toxicity. The antidote and treatment for toxicity or overdose of appropriate
medications also are included.

Potential Nursing Diagnoses: The two or three most pertinent North American Nursing
Diagnoses Association (NANDA) diagnoses that potentially apply to a patient receiving the
medication are listed. Each diagnosis includes the pharmacologic effect from which the diagnosis
has been derived. For instance, the patient receiving immunosuppressant drugs should be
diagnosed with Risk for Infection. The diagnosis is followed by the term Side Effects in parentheses.
Since patient education is fundamental to all nurse-patient interactions, the diagnosis Deficient
Knowledge should be assumed to be a nursing diagnosis applicable to all drugs.

Implementation: Guidelines specific for medication administration are discussed in this
subsection. High Alert information, i.e., information that directly relates to preventing medication
errors with inherently dangerous drugs, is included first if applicable. Sound-alike look-alike name
confusion alerts are also included here. Other headings in this section provide data regarding
routes of administration. PO describes when and how to administer the drug, whether tablets may
be crushed or capsules opened, and when to administer the medication in relation to food. The IV
section includes specific information about administering the medication intravenously. This
section has been thoroughly updated and contains a prominent IV Administration heading that
introduces this section. pH and medication administration: Medications with a pH less than 7
are acidic; those with a pH greater than 7 are basic or alkaline. This number can help you
determine if a drug or solution is acidic or alkaline. Chemical phlebitis may occur when infusing
medications or solutions intravenously that are irritating to the vein wall. Acidic medications are
irritating to the vessel walls. A wrong diluent can greatly affect the pH of the resulting IV solution.
Incompatible solutions can also alter pH. To prevent tissue damage, burning, pain and irritation, it
is imperative that the body’s pH not be altered. Nurses should also be aware that any additive to a
solution may increase or decrease the pH. Bold, red headings are included to highlight the
recommended diluents and concentrations. These headings complement the rate heading and
make this critical information easy to find. Several subsections comprise the IV Administration
section. The first section, Direct IV, which refers to administering medications from a syringe
directly into a saline lock, Y-site of IV tubing, or a 3–way stopcock, provides details for
reconstitution, concentration, dilution, and rate. Rate is also included in both other methods of IV
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administration, direct or intermittent infusion. Intermittent Infusion and Continuous Infusion
specify standard dilution solutions and amounts, stability information, and rates. In addition, a
quick reference for information about dilution amounts in neonates and infants, who are extremely
sensitive to excess fluids, is contained in the new Medication Safety Tools color insert. Y-Site
Compatibility/Incompatibility identifies medications compatible or incompatible with each
drug when administered via Y-site injection or 3-way stopcock in IV tubing. Additive
Compatibility/Incompatibility identifies medications compatible or incompatible when
admixed in solution. Compatibility of diluted medications administered through a Y-site for
continuous or intermittent infusion is usually limited to 24 hours. Solution Compatibility/
Incompatibility identifies compatible or incompatible solutions for dilution for administration
purposes. Compatibility information is compiled from Trissel’s Handbook of Injectable Drugs,
14th ed and Micromedex. Compatibility and incompatibility information is also located in charts
found on DavisPlus (http://davisplus.fadavis.com, keyword drug guide).

Patient/Family Teaching: This section includes information that should be taught to patients
and/or families of patients. Side effects that should be reported, information on minimizing and
managing side effects, details on administration, and follow-up requirements are presented. The
nurse also should refer to the Implementation section for specific information to teach to the
patient and family about taking the medication. Home Care Issues discusses aspects to be
considered for medications taken in the home setting.

Evaluation: Outcome criteria for determination of the effectiveness of the medication are
provided.

REFERENCES
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EVIDENCE-BASED PRACTICE AND
PHARMACOTHERAPEUTICS:
Implications for Nurses

Note: The content below is an excerpt from an article written exclusively for the 12th edition of
Davis’s Drug Guide for Nurses. To access the full article, visit DavisPlus, F.A. Davis’s online
center for student and instructor ancillaries, at http://davisplus.fadavis.com.

The purpose of evidence-based practice is to improve the outcomes of treatment for patients. How
pharmacologic agents affect patients is often the subject of research; such research is required by the
Food and Drug Administration (FDA) before and after drug approval. Any medication can be the
subject of an evidence-based clinical review article. But what does “evidence-based” mean and how
does it relate to nursing?

According to Ingersoll, “Evidence-based nursing practice is the conscientious, explicit, and judicious
use of theory-derived, research-based information in making decisions about care delivery to
individuals or groups of patients and in consideration of individual needs and preferences” (2000, p.
152). Still subject to debate are questions about the sufficiency and quality of evidence. For example,
what kind of evidence is needed? How much evidence is necessary to support, modify, or change
clinical practice? And, were the studies reviewed of “good” quality and are their results valid?

In general, clinicians use hierarchy of evidence schemas to rank types of research reports from the
most valuable and scientifically rigorous to the least useful. The hierarchy makes clear that some level
of evidence about the effect of a particular treatment or condition exists, even if the evidence is
considered weak. Figure 1 illustrates a hierarchy of evidence pyramid with widely accepted rankings:
the most scientifically rigorous at the top, the least scientifically rigorous at the bottom. Practitioners
and clinicians should look for the highest level of available evidence to answer their clinical questions.
However, it is important that clinicians also apply the second fundamental principle of EBP, which is
that evidence alone is not sufficient to make clinical decisions. Decision makers must always trade off
the benefits and risks, and the costs associated with alternative treatment options, and by doing so,
consider the patients’ values and preferences.

Systematic 
Reviews 

Meta-Analysis

Randomized Controlled
 Trials (RCTs)

Cohort Studies

Case Control Studies

Case Reports, Perspective & Theoretical Reports

Expert Opinion, Other Studies

Figure 1: Hierarchy of Scientific Evidence Pyramid

http://davisplus.fadavis.com
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Evidence-Based Practice and Its Importance in Pharmacology
Evidence-based practices in pharmacology generally are derived from well-designed randomized
controlled trials (RCTs) or other experimental designs that investigate drugs’ therapeutic and non-
therapeutic effects. However, although FDA-approved pharmacologic agents have undergone rigorous
testing through RCTs, nurses have the responsibility to evaluate the findings for the best scientific
evidence available and to determine the most appropriate, safest, and efficacious drugs for their
patients.

While numerous databases are available through Internet searches, two valuable and quickly
accessible resources for evaluating the current highest level of pharmacologic evidence are 1) the
Cochrane Database of Systematic Reviews and the Central Register of Controlled Trials and 2) the
National Guidelines Clearinghouse (NGC), supported by the Agency for Healthcare Research and
Quality (AHRQ). The Cochrane library and databases provide full text of high-quality, regularly
updated systematic reviews, protocols, and clinical trials. The Web address is http://
www.cochrane.org/reviews.clibintro.htm.

AHRQ’s Evidence-Based Practice Centers (EPCs) provide evidence reports and technology
assessments that can assist nurses in their efforts to provide the highest quality and safest
pharmacologic health care available. The EPCs systematically review the relevant scientific literature,
conduct additional analyses (when appropriate) prior to developing their reports and assessments,
and provide guideline comparisons. The Web address is http://www.guideline.gov.

Evidence-based systematic reports and guidelines provide nurses with instantaneous access to the
most current knowledge, enabling them to critically appraise the scientific evidence and its
appropriateness to their patient population. This is especially important given the need for nurses to
keep abreast of the rapidly changing pharmacologic agents in use. New drugs are approved each
month, compelling nurses to know these drugs’ intended uses, therapeutic effects, interactions, and
adverse effects.

Evidence-based practice requires a shift from the traditional paradigm of clinical practice—
grounded in intuition, clinical experience, and pathophysiologic rationale—to a paradigm in which
nurses must combine clinical expertise, patient values and preferences, and clinical circumstances
with the integration of the best scientific evidence in order to make conscientious, well-informed,
research-based decisions that affect nursing patient care.

***

Linda S. Weglicki, PhD, RN, MSN

Health Scientist Administrator
Office of Extramural Programs
National Institute of Nursing Research
National Institutes of Health
Bethesda, Maryland
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PHARMACOGENOMICS

Introduction
Multiple variables influence the selection and optimization of drug therapy for each individual patient.
Pharmacogenomics, the study of the influence of individual genetic variations on drug response in
patients, may yield additional information to further enhance safe and effective medication use.
Whereas the field originally focused on the effects of specific variants within individual genes on drug
response (i.e., pharmacogenetics), efforts increasingly examine the role of multiple variants across
the genome and their potential relationship to drug therapy outcomes.

As our understanding of pharmacogenomics and the biological relevance of specific genetic
variants in individuals’ drug metabolizing enzymes, drug transporter proteins, and drug target
receptors to certain drug responses has increased, we have learned that multiple variations across the
genome can contribute to significant and relatively predictable treatment outcomes. Virtually every
therapeutic area involving medication use includes a drug for which documented genetic variability
has the potential to affect drug response. Some of this information is included in the FDA-approved
package insert prescribing information. For some agents, the suitability of a specific drug or the
determination of an appropriate initial dose for an individual patient based on pharmacogenetic
information has been incorporated into dosing algorithms and patient care. As such, it is essential that
health care professionals can interpret and utilize this information to facilitate safer and more effective
use of medications for individual patients.

Genetic Variation within the Human Genome
The human genome is comprised of approximately 3 billion nucleotide base pair sequences that
encode for molecular DNA with, except for identical twins, each individual having his/her own unique
human genome sequence. Four nucleotide bases (adenine, guanine, cytosine, and thymine) are
responsible for constituting the sequence of each single strand of DNA. Variations in nucleotide
sequences can occur, and contribute to alterations in the expression and activities of certain genes.
The location of these variations within a DNA sequence on a particular chromosome can have a
profound impact on the ultimate biological activity or characteristic of that gene or lead to little or
unknown consequences.

Proteins are involved in most enzymatic, structural, and biologic functions associated with drug
disposition and effects. The processes involved in DNA replication, RNA transcription, and translation
to synthesized proteins are complex. Each of these processes is potentially susceptible to
consequences of DNA sequence variations.

Genetic variations can take many forms, including single nucleotide base substitutions (e.g., a
cytosine substituted for an adenine), insertions or deletions of a nucleotide base within a sequence,
and deletions or extra copies of entire DNA sequences. Variations in DNA that occur at a frequency of
greater than 1% in the population are called polymorphisms. The most common genetic variations in
humans are referred to as single nucleotide polymorphisms (SNPs) and result from the substitution of
one nucleotide base for another. The specific location of a SNP within a gene is important. As
mentioned previously, genetic variations can be of unknown or no clinical consequence or they can
lead to a truncated, dysfunctional, or complete lack of protein product that is associated with an
alteration in drug response.

Clinical Significance of Genetic Polymorphisms
SNPs and other genetic variations influence drug response at different levels through alterations in the
activities of enzymes or proteins involved in drug absorption, transport, metabolism, elimination, or at
the drug target receptor (site of drug action). Clinically relevant polymorphisms have been identified
for genes that encode for most of the common enzymes involved in drug metabolism. Most enzymes
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are localized intracellularly throughout a wide variety of tissues in the body, including the enterocytes
that line the intestine and within hepatocytes. Variants that cause diminished or absent enzyme activity
decrease drug metabolism processes. In this case, if the drug is metabolized to an inactive product,
then the prolonged persistence of the parent drug in the body could result in excessive pharmacologic
effects and potential toxicities may occur. If the drug requires enzymatic conversion to a
pharmacologically active metabolite, drug response may be reduced or absent. In contrast, if the
variation is due to extra copies of a gene that results in increased enzymatic activity, opposite effects on
drug metabolism and response can occur.

Similar outcomes can be associated with polymorphisms in genes that encode for membrane
transporter proteins that are responsible for drug transport into cells (influx), as well as proteins that
participate in energy-dependent processes that export drugs out of cells (efflux transporters).
Polymorphisms in drug transport proteins can influence drug response by altering drug
gastrointestinal absorption, uptake and distribution in tissues, exposure to intracellular drug
metabolizing enzymes, and elimination via the bile or urine. Finally, some genes that encode for
certain drug receptors are highly polymorphic, resulting in attenuated or exaggerated drug responses.
The number of polymorphic genes responsible for variations in drug response at drug receptors is
relatively small compared to those associated with drug metabolizing enzymes or transport proteins;
however, this area has undergone the least amount of study to date.

Incorporating Pharmacogenomic Information into Clinical Practice
Most drugs are initiated in individual patients based on knowledge about their safety and effectiveness
within the general population. Information regarding patient characteristics (e.g., age, ethnicity,
renal/hepatic function, concomitant disease, etc”) known to contribute to variability in drug response,
when available, is considered at this time. Currently, there are more than 50 drugs with
pharmacogenomic information included in the package insert. For selected agents, dosing
recommendations based on an individual’s genetic information (i.e., genotype) for specific drugs and
drug classes are also considered. Genomic biomarkers can play an important role in identifying
responders and non-responders, avoiding drug toxicity, and adjusting the dose of drugs to optimize
their efficacy and safety. However, the typical strategy for most drug therapy is to monitor the patient’s
response to treatment and modify regimens as necessary. Patients who develop exaggerated
pharmacologic responses or elicit no pharmacologic effect may be expressing a phenotype suggestive
of altered drug disposition or target receptor effect that could be associated with an underlying genetic
polymorphism. As we continue to learn more about these associations and can incorporate
pharmacogenomic information into decisions regarding drug therapy for individual patients, the
ultimate goal is to improve therapeutic outcomes by limiting drug exposure to patients that are most
likely to derive no therapeutic benefit and/or experience toxic drug effects.

For example, some genetic variants are associated with hypersensitivity reactions to a specific
drug. A prescriber who is contemplating initiating that drug for a patient may determine whether the
patient possesses that variant in his or her DNA. If that specific variant is present, the prescriber might
select an alternate agent, thereby avoiding a potentially life-threatening hypersensitivity reaction. In
another example, patients who are determined to have a genetic variant that results in an inactive
metabolizing enzyme would not be appropriate candidates for an analgesic drug that requires that
enzyme to convert the drug to the active analgesia-producing form. On the other hand, if that
metabolizing enzyme is responsible for conversion of an active parent drug to an inactive metabolite,
the starting dose of the drug may be reduced or perhaps an alternate drug might be selected.

Several Clinical Laboratory Improvement Amendment (CLIA)-approved laboratories offer
pharmacogenetic testing to identify relevant genetic polymorphisms that predict drug response and
can be used to initiate appropriate drugs and dosing regimens for individual patients. Some of these
tests, while recommended in drug prescribing information, are costly and may not be covered by
insurance. Patients may not fully understand the utility of undergoing genetic testing and providing a
specimen for DNA analysis, which is typically performed on a blood, saliva, buccal swab, or other
tissue collection. On the other hand, patients who are engaged in their medical care may be familiar
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with the concept of “personalized medicine” and seek information about available tests to
“individualize” their own drug therapy. Currently, four drugs are required to have pharmacogenetic
testing performed before they are prescribed: cetuximab, trastuzumab, maraviroc, and dasatinib.
Other drugs have labeling that include “test recommended” or “for information only”. Health care
professionals will need to be familiar with pharmacogenetic tests that are recommended for specific
drug therapies, how to interpret the results of those tests, and how to incorporate pharmacogenetic
data with other clinical information to optimize patient drug therapy and health care outcomes.

***

Lisa E. Davis, PharmD, ACCP, BCPS, BCOP

Associate Professor of Clinical Pharmacy
Philadelphia College of Pharmacy
University of the Sciences in Philadelphia
Philadelphia, PA
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MEDICATION ERRORS: Improving
Practices and Patient Safety

It is widely acknowledged that medication errors result in thousands of adverse drug events,
preventable reactions, and deaths per year. Nurses, physicians, pharmacists, patient safety
organizations, the Food and Drug Administration, the pharmaceutical industry, and other parties share
in the responsibility for determining how medication errors occur and designing strategies to reduce
error.

One impediment to understanding the scope and nature of the problem has been the reactive
“blaming, shaming, training” culture that singled out one individual as the cause of the error. Also
historically, medication errors that did not result in patient harm—near-miss situations in which an
error could have but didn’t happen—or errors that did not result in serious harm were not reported.
In contrast, serious errors often instigated a powerful punitive response in which one or a few persons
were deemed to be at fault and, as a result, lost their jobs and sometimes their licenses.

In 1999, the Institute of Medicine (IOM) published To Err Is Human: Building a Safer Health
System, which drew attention to the problem of medication errors. It pointed out that excellent health
care providers do make medication errors, that many of the traditional processes involved in the
medication-use system were error-prone, and that other factors, notably drug labeling and packaging,
contributed to error. Furthermore, the IOM report, in conjunction with other groups such as the
United States Pharmacopeia (USP) and the Institute for Safe Medication Practices (ISMP), called for
the redesign of error-prone systems to include processes that anticipated the fallibility of humans
working within the system. This initiative is helping shift the way the health care industry addresses
medication errors from a single person/bad apple cause to a systems issue.1

The National Coordinating Council for Medication Error Reporting and Prevention (NCC-MERP)
developed the definition of a medication error that reflects this shift and captures the scope and
breadth of the issue:

“A medication error is any preventable event that may cause or lead to inappropriate medication
use or patient harm while the medication is in the control of the health care professional,
patient, or consumer. Such events may be related to professional practice, health care products,
procedures, and systems, including prescribing; order communication; product labeling,
packaging, and nomenclature; compounding; dispensing; distribution; administration;
education; monitoring; and use.”2

Inherent in this definition’s mention of related factors are the human factors that are part of the
medication use system. For example, a nurse or pharmacist may automatically reach into the bin
where dobutamine is usually kept, see “do” and “amine” but select dopamine instead of dobutamine.
Working amidst distractions, working long hours or shorthanded, and working in a culture where
perfection is expected and questioning is discouraged are other examples of the human factors and
environmental conditions that contribute to error.

The goal for the design of any individual or hospital-wide medication use system is to determine
where systems are likely to fail and to build in safeguards that minimize the potential for error. One
way to begin that process is to become familiar with medications or practices that have historically
been shown to be involved in serious errors.

High Alert Medications
Some medications, because of a narrow therapeutic range or inherent toxic nature, have a high risk of
causing devastating injury or death if improperly ordered, prepared, stocked, dispensed, administered,
or monitored. Although these medications may not be involved in more errors, they require special
attention due to the potential for serious, possibly fatal consequences. These have been termed high-
alert medications, to communicate the need for extra care and safeguards. Many of these drugs are



Name /bks_51510_deglin_dg/51510_fm_2        01/25/2012 12:08PM     Plate # 0-Compositepg 13   # 13

MEDICATION ERRORS: IMPROVING PRACTICES AND PATIENT SAFETY 13

used commonly in the general population or are used frequently in urgent clinical situations. The Joint
Commission (TJC) monitors the use of frequently prescribed high-alert medications, which include
insulin, opiates and narcotics, injectable potassium chloride (or phosphate) concentrate, intravenous
anticoagulants (such as heparin), sodium chloride solutions above 0.9 percent, and others. See the High
Alert Drugs table in the Medication Safety Tools color insert, andTable 1 in this article for a complete
list of the high alert meds found in Davis’s Drug Guide for Nurses. (Visit the Institute for Safe Medication
Practices at www.ismp.org for more information on high alert drugs”)

Causes of Medication Errors
Many contributing factors and discrete causes of error have been identified, including failed
communication, poor drug distribution practices, dose miscalculations, drug packaging and drug-
device related problems, incorrect drug administration, and lack of patient education.3

Failed Communication: Failed communication covers many of the errors made in the ordering
phase, and although ordering is performed by the prescriber, the nurse, the clerk, and the pharmacist
who interpret that order are also involved in the communication process.
● Poorly handwritten or verbal orders. Handwriting is a major source of error and has led to

inaccurate interpretations of the drug intended, the route of administration, the frequency, and
dose. Telephone and verbal orders are likewise prone to misinterpretation.

● Drugs with similar-sounding or similar-looking names. Similar sounding names, or
names that look similar when handwritten, are frequently confused. Amiodarone and amrinone
(now renamed inamrinone to help prevent confusion), or Zebeta� and Diabeta� are two
examples. The USP has identified over 700 “sound-alike, look-alike” drugs. Mix-ups are more
likely when each drug has similar dose ranges and frequencies.

Several of the sound-alike/look-alike drugs were targeted for labeling intervention by the FDA, which
requested manufacturers of 33 drugs with look-alike names to voluntarily revise the appearance of the
established names. The revision visually differentiates the drug names by using “tall man” letters
(capitals) to highlight distinguishing syllables (ex.: acetoHEXAMIDE versus acetaZOLAMIDE or
buPROPrion versus busPIRone. See theTALL MAN Lettering table in the Medication Safety Tools
color insert for the list of the pairs of drugs that are commonly confused, often with serious
consequences.
● Misuse of zeroes in decimal numbers. Massive, ten-fold overdoses are traceable to not using

a leading zero (.2 mg instead of 0.2 mg) or adding an unnecessary trailing zero (2.0 mg instead of
2 mg) in decimal expressions of dose. Similar overdosages are found in decimal expressions in
which the decimal point is obscured by poor handwriting, stray marks, or lined orders sheets (e.g.,
reading 3.1 grams as 31 grams). Under-dosing also may occur by the same mechanism and prevent
a desired, perhaps life-saving effect.

● Use of apothecary measures (grains, drams) or package units (amps, vials, tablets)
instead of metric measures (grams, milligrams, milliequivalents). Apothecary
measurements are poorly understood and their abbreviations are easily confused with other units of
measurement. Use of such measures should be abandoned. Errors also occur when dosage units
are used instead of metric weight. For example, orders for 2 tablets, 1 1/2 vials, or 2 ampules can
result in overdose or underdose when the medications ordered come in various strengths.

● Misinterpreted abbreviations. Abbreviations can be misinterpreted or, when used in the
dosage part of the order, can result in incorrect dosage of the correct medication. For example,
lower or uppercase “U” for units has been read as a zero, making 10 u of insulin look like 100
units when handwritten. The Latin abbreviation “QOD” for every other day has been misinterpreted
as QID (4 times per day). SeeTable 2 for a list of confusing abbreviations and safer alternatives.

● Ambiguous or incomplete orders. Orders that do not clearly specify dose, route, frequency,
or indication do not communicate complete information and are open to misinterpretation.

Poor Distribution Practices: Poor distribution includes error-prone storing practices such as
keeping similar-looking products next to each other. Dispensing multidose floor stock vials of

http://www.ismp.org
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potentially dangerous drugs instead of unit doses is also associated with error as is allowing non-
pharmacists to dispense medications in the absence of the pharmacist.

Dose Miscalculations: Dose miscalculations are a prime source of medication error. Also, many
medications need to be dose-adjusted for renal or hepatic impairment, age, height and weight, and
body composition (i.e., correct for obesity). Complicated dosing formulas provide many opportunities
to introduce error. Often vulnerable populations, such as premature infants, children, the elderly, and
those with serious underlying illnesses, are at greatest risk.

Drug Packaging and Drug Delivery Systems: Similar packaging or poorly designed
packaging encourages error. Drug companies may use the same design for different formulations, or
fail to highlight information about concentration or strength. Lettering, type size, color, and packaging
methods can either help or hinder drug identification.

Drug delivery systems include infusion pumps and rate controllers. Some models do not prevent
free flow of medication, leading to sudden high dose infusion of potent and dangerous medications.
The lack of safeguards preventing free flow and programming errors are among the problems
encountered with infusion control devices.

Incorrect Drug Administration: Incorrect drug administration covers many problems.
Misidentification of a patient, incorrect route of administration, missed doses, or improper drug
preparation are types of errors that occur during the administration phase.

Lack of Patient Education: Safe medication use is enhanced in the hospital and the home when the
patient is well informed. The knowledgeable patient can recognize when something has changed in his or
her medication regimen and can question the health care provider. At the same time, many issues related
to medication errors, such as ambiguous directions, unfamiliarity with a drug, and confusing packaging,
affect the patient as well as the health care provider, underscoring the need for careful education. Patient
education also enhances adherence, which is a factor in proper medication use.

Prevention Strategies
Since medication use systems are complex and involve many steps and people, they are error-prone.
On an individual basis, nurses can help reduce the incidence of error by implementing the following
strategies:
● Clarify any order that is not obviously and clearly legible. Ask the prescriber to print orders using

block style letters.
● Do not accept orders with the abbreviation “u” or “IU” for units. Clarify the dosage and ask the

prescriber to write out the word units.
● Clarify any abbreviated drug name or the abbreviated dosing frequencies q.d., QD, q.o.d., QOD, and

q.i.d or QID. Suggest abandoning Latin abbreviations in favor of spelling out dosing frequency.
● Do not accept doses expressed in package units or volume instead of metric weight. Clarify any

order written for number of ampules, vials, or tablets (e.g., calcium chloride, 1 ampule or
epinephrine, 1 Bristojet).

● Decimal point errors can be hard to see. Suspect a missed decimal point and clarify any order if the
dose requires more than 3 dosing units.

● If dose ordered requires use of multiple dosage units or very small fractions of a dose unit, review
the dose, have another health care provider check the original order and recalculate formulas, and
confirm the dose with the prescriber.

● If taking a verbal order, ask prescriber to spell out the drug name and dosage to avoid sound-alike
confusion (e.g., hearing Cerebyx for Celebrex, or fifty for fifteen). Read back the order to the
prescriber after you have written it in the chart. Confirm and document the indication to further
enhance accurate communication.

● Clarify any order that does not include metric weight, dosing frequency, or route of administration.
● Check the nurse’s/clerk’s transcription against the original order. Make sure stray marks or initials

do not obscure the original order.
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● Do not start a patient on new medication by borrowing medications from another patient. This
action bypasses the double check provided by the pharmacist’s review of the order.

● Always check the patient’s name band before administering medications. Verbally addressing a
patient by name does not provide sufficient identification.

● Use the facility’s standard drug administration times to reduce the chance of an omission error.
● Be sure to fully understand any drug administration device before using it. This includes infusion

pumps, inhalers, and transdermal patches.
● Have a second practitioner independently check original order, dosage calculations, and infusion

pump settings for high alert medications.
● Realize that the printing on packaging boxes, vials, ampoules, prefilled syringes, or any container in

which a medication is stored can be misleading. Be sure to differentiate clearly the medication and
the number of milligrams per milliliter versus the total number of milligrams contained within.
Massive overdoses have been administered by assuming that the number of milligrams per ml is all
that is contained within the vial or ampule. Read the label when obtaining the medication, before
preparing or pouring the medication, and after preparing or pouring the medication.

● Educate patients about the medications they take. Provide verbal and written instructions and ask
the patient to restate important points. Refer to Educating Patients about Safe Medication Use on
page 27 for recommendations on what patients should understand about their medications.

As stated previously, errors are a result of problems within the medication use system and
cannot be eliminated by the vigilance of any one group of health care providers. System redesign
involves strong leadership from administration and all involved departments. Health care facilities
should consider the following when addressing the issue of medication errors:
● Do not provide unit stock of critical, high alert medications. If eliminating these medications from

floor stock is not feasible, consider reducing the number available and standardizing the
concentrations or forms in which the medication is available.

● Create committees that address safety issues.
● Install a computer physician order entry (CPOE) system to help reduce prescribing orders. Link

order entry to pertinent lab, allergy, and medication data.
● Implement bar code technology to ensure the right drug reaches the right patient.
● Develop policies that discourage error-prone prescribing practices such as inappropriate use of

verbal orders, use of confusing dosing symbols, and use of abbreviations.
● Develop policies that encourage better communication of medication information such as requiring

block-style printing of medications, including indication in prescription, and using both the trade
and generic name in prescriptions.

● Ensure a reasonable workload for pharmacists and nurses, and provide a well-designed work area.
● Limit the availability of varying concentrations of high alert medications.
● Provide standard concentrations and infusion rate tables.
● Supply pharmacy and patient care areas with current reference material.
● Cultivate a culture that does not assign blame when medication errors occur but looks for root

causes instead.
● Encourage staff to participate in the USP-ISMP-MERP error reporting program.
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Table 1: High Alert Medications in Davis’s Drug Guide for Nurses

aldesleukin erlotinib mitoxantrone
alemtuzumab esmolol morphine
alitretinoin etoposides nalbuphine
amiodarone fentanyl (buccal, transmucosal) nateglinide
amphotericin B cholesteryl sulfate/

lipid complex/liposome
fentanyl (parenteral) nesiritide

argatroban fentanyl (transdermal) nilotinib
arsenic trioxide fludarabine nitroprusside
asparaginase fluorouracil norepinephrine
azacitidine fondaparinux oxaliplatin
bendamustine gefitinib oxycodone compound
bevacizumab gemcitabine oxymorphone
bivalirudin gemtuzumab ozogamicin oxytocin
bleomycin heparin paclitaxel
bortezomib heparins (low molecular weight) pancuronium
buprenorphine hydrocodone panitumumab
busulfan hydromorphone pazopanib
butorphanol hydroxyurea pegaspargase
capecitabine hypoglycemic agents, oral pemetrexed
carboplatin idarubicin pentazocine
carmustine ifosfamide potassium phosphates
cetuximab imatinib potassium supplements
chloralhydrate insulin mixtures pramlintide
chlorambucil insulins (intermediate-acting) procarbazine
cisplatin insulins (long-acting) promethazine (IV)
cladribine insulins (rapid-acting) propofol
clofarabine insulins (short-acting) propranolol
codeine irinotecan repaglinide
colchicine (IV) ixabepilone rituximab
cyclophosphamide labetalol sodium chloride (hypertonic)
cytarabine lapatinib sunitinib
dacarbazine lepirudin temsirolimus
DAUNOrubicin hydrochloride lidocaine thalidomide
decitabine magnesium sulfate (IV, parenteral) thioguanine
digoxin mechlorethamine thrombolytic agents
DOBUTamine melphalan tirofiban
docetaxel meperidine topotecan
DOPamine methadone trastuzumab
DOXOrubicin hydrochloride methotrexate vinBLAStine
DOXOrubicin hydrochloride lipo-

some
metoprolol vinCRIStine

epinephrine midazolam vinorelbine
epirubicin milrinone warfarin
eptifibatide mitomycin

http://www.ismp.org/Newsletters/acutecare/archives/
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Table 2: Abbreviations and Symbols Associated with Medication Errors

Abbreviation/Symbol Intended Meaning Mistaken For Recommendation
AZT Zidovudine Azathioprine Use full drug name
CPZ Compazine (prochlorper-

azine)
Thorazine (chlorproma-

zine)
Use full drug name

HCl Hydrochloric acid KCl (potassium chloride) Use full drug name
HCT Hydrocortisone Hydrochlorothiazide Use full drug name
HCTZ Hydrochlorothiazide Hydrocortisone Use full drug name
MgSO4* Magnesium sulfate Morphine sulfate Use full drug name
MS, MSO4* Morphine sulfate Magnesium sulfate Use full drug name
MTX Methotrexate Mitoxantrone Use full drug name
Nitro drip Nitroglycerin Nitroprusside Use full drug name
Norflox Norfloxacin Norflex (orphenadrine) Use full drug name
PCA Procainamide Patient controlled anal-

gesia
Use full drug name

PIT Pitocin (oxytocin) Pitressin (vasopressin) Use full drug name
SSRI Sliding scale regular in-

sulin
Selective serotonin reup-

take inhibitor
Spell out “sliding scale

regular insulin”
�g† Microgram Mg (milligram) Use mcg
/ (slash mark) “per” “1” (numeral one) Spell out “per”
HS or hs Half strength or hour of

sleep (at bedtime)
One mistaken for the

other
Spell out “half strength”

or “bedtime”
D/C Discharge or discontinue One mistaken for the

other
Spell out “discharge” or

“discontinue”
� Plus sign “4” (numeral four) Spell out “and”
Zero after a decimal

point (e.g., 1.0 mg)*
1 mg 10 mg DO NOT USE zero after a

decimal point
No zero before a decimal

point (e.g., .1 mg)*
.1 mg 1 mg ALWAYS USE zero be-

fore a decimal point
u or U* units 0 (zero), 4 (four) or cc Spell out “units”
I.U.* International Units IV or 10 Spell out “units”
q.d. or QD* Every day q.i.d. (4 times per day) Write out “daily”
q.o.d. or QOD* Every other day q.i.d. (4 times per day) or

qd (daily)
Write out “every other

day”
TIW 3 times a week 3 times a day or twice a

week
Spell out “3 times

weekly”
IN Intranasal IM or IV Spell out “intranasal” or

use “NAS”
SC, SQ, sub q Subcutaneously SC mistaken as SL (sub-

lingual), SQ as “5
every” or “every”

Use subcut or write out
“subcutaneously”

AD, AS, AU Right ear, left ear, each
ear

OD, OS, OU (right eye,
left eye, each eye)

Spell out “right ear”, “left
ear”, “each ear”

OD, OS, OU Right eye, left eye, each
eye

AD, AS, AU (right ear, left
ear, each ear)

Spell out “right eye”, “left
eye”, “each eye”

Cc† cubic centimeters u (units) Use ml
@† At 2 Use “at”
�† Greater than 7 or � Spell out “greater than”
�† Less than L or � Spell out “less than”
& And 2 Use “and”
� Hour Zero (q 1� seen as q 10) Use “hr”, “h”, or “hour”
Drug name and dose run

together. Example:
Inderal 40 mg

Inderal 40 mg Inderal 140 mg Leave space between
drug name, dose, and
unit of measure

Numerical dose and unit
of measure run to-
gether. Example:
10 mg

10 mg 100 mg Leave space between
drug dose and unit of
measure

*Appears on TJC’s “Do Not Use” list of abbreviations.
†May be considered by TJC for possible inclusion in the “Do Not Use” list in the future.
Modified from ISMP’s List of Error-Prone Abbreviations, Symbols, and Dose Designations, 2011.
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DETECTING AND MANAGING ADVERSE
DRUG REACTIONS

An adverse drug reaction (ADR) is any unexpected, undesired, or excessive response to a medication
that results in:
● temporary or permanent serious harm or disability
● admission to a hospital, transfer to a higher level of care, or prolonged stay
● death.
Adverse drug reactions are distinguished from adverse drug events, in which causality is uncertain,
and side effects, which may be bothersome to the patient and necessitate a change in therapy but are
not considered serious.1 Although some ADRs are the result of medication errors, many are not.

Types of ADRs
The Food and Drug Administration (FDA) classifies ADRs into 2 broad categories: Type A and Type B.2

Type A reactions are predictable reactions based on the primary or secondary pharmacologic effect of
the drug. Dose-related reactions and drug-drug interactions are examples of Type A reactions. Type B
reactions are unpredictable, are not related to dose, and are not the result of the drug’s primary or
secondary pharmacologic effect. Idiosyncratic and hypersensitivity reactions are examples of Type B
reactions.

Dose-Related Reactions (Toxic Reactions): In dose related reactions, the dose prescribed
for the patient is excessive. Although a variety of mechanisms may interact, reasons for this type of
reaction include:
● renal or hepatic impairment
● extremes in age (neonates and frail elderly)
● drug-drug or drug-food interactions
● underlying illness. Dose-related reactions are often the result of preventable errors in prescribing

in which physiologic factors such as age, renal impairment, and weight were not considered
sufficiently, or in inadequate therapeutic monitoring. Medications with narrow therapeutic ranges
(digoxin, aminoglycosides, antiepileptic drugs) and those that require careful monitoring or
laboratory testing (anticoagulants, nephrotoxic drugs) are most frequently implicated in dose-
related reactions.34 Dose-related reactions usually are managed successfully by temporarily
discontinuing the drug and then reducing the dose or increasing the dosing interval. In some
instances, the toxic effects need to be treated with another agent (e.g., Digibind for digoxin toxicity
or Kayexalate for drug induced hyperkalemia). Appropriately timed therapeutic drug level
monitoring, review of new drugs added to an existing regimen that may affect the drug level, and
frequent assessment of relevant laboratory values are critical to safe medical management and
prevention of dose-related reactions.

Drug-Drug Interactions: Drug-drug interactions occur when the pharmacokinetic or
pharmacodynamic properties of an individual drug affect another drug. Pharmacokinetics refers to
the way the body processes a medication (absorption, distribution, metabolism, and elimination). In a
drug-drug interaction, the pharmacokinetic properties of one drug can cause a change in drug
concentration of another drug and an altered response. For example, one drug may block enzymes
that metabolize a second drug. The concentration of the second drug is then increased and may
become toxic or cause adverse reactions. Pharmacodynamic drug-drug interactions involve the
known effects and side-effects of the drugs. For example, two drugs with similar therapeutic effects
may act together in a synergistic way. The increased anticoagulant effects that occur when warfarin
and aspirin are taken together, or the increased central nervous system (CNS) depression that results
when two drugs with CNS depressant effects potentiate each other, are examples of pharmacodymanic
drug-drug interactions. Certain classes of drugs are more likely to result in serious drug-drug
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interactions, and patients receiving these agents should be monitored carefully. The medication
classes include anticoagulants, oral hypoglycemic agents, nonsteroidal anti-inflammatory agents,
monoamine oxidase inhibitors, antihypertensives, antiepileptics, and antiretrovirals. In addition,
specific drugs such as theophylline, cimetidine, lithium, and digoxin may result in serious ADRs.

Idiosyncratic Reactions: Idiosyncratic reactions occur without relation to dose and are
unpredictable and sporadic. Reactions of this type may manifest in many different ways, including
fever, blood dyscrasias, cardiovascular effects, or mental status changes. The time frame between the
occurrence of a problem and initiation of therapy is sometimes the only clue linking drug to symptom.
Some idiosyncratic reactions may be explained by genetic differences in drug-metabolizing enzymes.

Hypersensitivity Reactions: Hypersensitivity reactions are usually allergic responses.
Manifestations of hypersensitivity reactions range from mild rashes, to nephritis, pneumonitis,
hemolytic anemia, and anaphylaxis. Protein drugs (vaccines, enzymes) are frequently associated with
hypersensitivity reactions. In most instances, antibody formation is involved in the process and
therefore cross-sensitivity may occur. An example of this is hypersensitivity to penicillin and cross-
sensitivity with other penicillins and/or cephalosporins.
Documenting drugs to which the patient is allergic and the specific hypersensitivity reaction is very
important. If the reaction to an agent is anaphylaxis the nurse should monitor the patient during
administration of a cross-hypersensitive agent, especially during the initial dose, and ensure ready
access to emergency resuscitative equipment.

Recognizing an ADR
Adverse drug reactions should be suspected whenever there is a negative change in a patient’s
condition, particularly when a new drug has been introduced. Strategies that can enhance recognition
include knowing the side effect/adverse reaction profile of medications. Nurses should be familiar
with a drug’s most commonly encountered side effects and adverse reactions before administering it.
(In Davis’s Drug Guide for Nurses, side effects are underlined, and adverse reactions are
CAPITALIZED and appear in second color in the Adverse Reactions and Side Effects section”) As
always, monitoring the patient’s response to a medication and ongoing assessment are key nursing
actions. Learn to recognize patient findings that suggest an ADR has occurred. These include:
● rash
● change in respiratory rate, heart rate, blood pressure, or mental state
● seizure
● anaphylaxis
● diarrhea
● fever.
Any of these findings can suggest an ADR and should be reported and documented promptly so that
appropriate interventions, including discontinuation of suspect medications, can occur. Prompt
intervention can prevent a mild adverse reaction from escalating into a serious health problem. Other
steps taken by the health care team when identifying and treating an ADR include:

1. Determining that the drug ordered was the drug given and intended.
2. Determining that the drug was given in the correct dosage by the correct route.
3. Establishing the chronology of events: time drug was taken and onset of symptoms.
4. Stopping the drug and monitoring patient status for improvement (dechallenge).
5. Restarting the drug, if appropriate, and monitoring closely for adverse reactions (rechallenge).2

Prevention
Health care organizations have responded to consumer, regulator, and insurer pressures by
developing programs that aim to eliminate preventable ADRs. In the inpatient setting, computer
systems can display the patient’s age, height, weight, and creatinine clearance or serum creatinine
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concentration and send an alert to the clinician if a prescribed dose is out of range for any of the
displayed parameters. Allergy alerts and drug-drug interactions can be presented to the clinician at the
time an order is entered.

In the outpatient setting, strategies that increase the patient’s knowledge base and access to
pharmacists and nurses may help prevent adverse reactions.5 Outpatient pharmacy computer systems
that are linked within a chain of pharmacies may allow the pharmacist to view the patient’s profile if
the patient is filling a prescription in a pharmacy other than the usual one. Many pharmacy computers
have dose limits and drug-drug reaction verification to assist pharmacists filling orders.

Such strategies are a valuable auxiliary to, but cannot replace, conscientious history taking,
careful patient assessment, and ongoing monitoring. A thorough medication history including all
prescription and nonprescription drugs, all side effects and adverse reactions encountered, allergies,
and all pertinent physical data should be available to the prescriber. The prescriber is responsible for
reviewing this data, along with current medications, laboratory values, and any other variable that
affects drug response.

It is not expected that practitioners will remember all relevant information when prescribing. In
fact, reliance on memory is error-fraught, and clinicians need to use available resources to verify drug
interactions whenever adding a new drug to the regimen. Setting expectations that clinicians use
evidence-based information rather than their memories when prescribing, dispensing, administering
or monitoring patients has the potential to reduce the incidence of preventable ADRs.

Food and Drug Administration MedWatch Program
To monitor and assess the incidence of adverse reactions, the FDA sponsors MedWatch, a program
that allows health care practitioners and consumers the opportunity to report serious adverse
reactions or product defects encountered from medications, medical devices, special nutritional
products, or other FDA-regulated items. The FDA considers serious those reactions that result in
death, life-threatening illness or injury, hospitalization, disability, congenital anomaly, or those that
require medical/surgical intervention.

In addition to reporting serious adverse reactions, health care providers should also report
problems related to suspected contamination, questionable stability, defective components, or poor
packaging/labeling. Reports should be submitted even if there is some uncertainty about the cause/
effect relationship or if some details are missing. This reporting form may be accessed at
www.fda.gov/medwatch/report/hcp.htm. Reports also may be faxed to the FDA (1-800-FDA-0178).
Reactions to vaccines should be reported to the Vaccine Adverse Event Reporting System (VAERS; 1-
800-822-7967). Nurses share with other health care providers an obligation to report adverse
reactions to the MedWatch program so that all significant data can be analyzed for opportunities to
improve patient care.
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OVERVIEW OF RISK EVALUATION AND
MITIGATION SYSTEMS (REMS)

Over the past several decades, the Food and Drug Administration (FDA) has employed a number of
“risk management” programs designed to detect, evaluate, prevent, and mitigate drug adverse events
for drugs with the potential for serious adverse drug reactions. Some of the risk management plans
used by the FDA over the years have included the use of patient package inserts, medication guides,
restricted access programs, and classification of drugs as controlled substances. These programs
were acknowledged by the FDA as Risk Minimization Action Plans (RiskMAPS) in 2005. With these
programs, the FDA only had the authority to mandate postmarketing commitments from drug
manufacturers before the drug was approved; however, these requirements could not be enforced
after the drug was approved.

The Food and Drug Administration Amendments Act of 2007 has given the FDA the authority to
subject drugs to new risk identification and communication strategies in the postmarketing period.
These new strategies, called Risk Evaluation and Mitigation Strategies (REMS), can be required for any
drug or drug class that is associated with serious risks. The FDA can require a REMS if it believes that
this program is necessary to ensure that the benefits outweigh the potential risks of the drug. The FDA
can require a REMS either as part of the drug approval process or during the postmarketing period if
new information becomes available regarding potentially harmful effects that are associated with the
use of the drug.

Components of the REMS may include a medication guide, a patient package insert, a
communication plan, other elements to ensure safe use, and/or an implementation system. A REMS
for New Drug Applications or Biologics License Applications requires a timetable for submission of
assessment of the REMS. A variety of elements to ensure safe use of drugs can be required as part of
the REMS if it is believed that a medication guide, patient package insert, or communication plan are
not adequate to mitigate the serious risks associated with a particular drug. These elements may
include the following:
● Health care providers who prescribe the drug are specifically trained and/or certified.
● Pharmacies, practitioners, or health care settings that dispense the drug are specifically trained

and/or certified.
● The drug is dispensed to patients only in certain health care settings, such as hospitals, or

physicians’ offices.
● The drug is dispensed only to patients with evidence or other documentation of safe-use conditions,

such as laboratory test results.
● Patients using the drug are subject to certain monitoring.
● Patients using the drug are enrolled in a registry.

The FDA maintains an updated list of these REMS programs at http://www.fda.gov/Drugs/
DrugSafety/PostmarketDrugSafetyInformationforPatientsandProviders/ucm111350.htm. A REMS tag
has been added at the top of the monographs of drugs associated with these programs.

http://www.fda.gov/Drugs/
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SPECIAL DOSING CONSIDERATIONS

For many patients the average dose range for a given drug can be toxic. The purpose of this section is
to describe vulnerable patient populations for which special dosing considerations must be made to
protect the patient and improve clinical outcomes.

The Pediatric Patient
Most drugs prescribed to children are not approved by the Food and Drug Administration (FDA) for
use in pediatric populations. This does not mean it’s wrong to prescribe these drugs to children,
rather it means that the medications were not tested in children. The lack of pediatric drug
information can result in patient harm or death, such as what occurred with the drug
chloramphenicol. When given to very young children, chloramphenicol caused toxicity and multiple
deaths. Referred to as “gray baby syndrome,” this toxic reaction was eventually found to be dose
dependent. The FDA now requires that new drugs that may be used in children include information for
safe pediatric use. For this edition of Davis’s Drug Guide for Nurses, we have had the pediatric dosing
for the top 100 drugs used in children revised and updated by a pediatric pharmacist with a Doctor of
Pharmacy (PharmD) degree.

The main reason for adjusting dosages in pediatric patients is body size, which is measured by
body weight or body surface area (BSA). Weight-based pediatric drug dosages are expressed in
number of milligrams per kilogram of body weight (mg/kg) while dosages calculated on BSA are
expressed in number of milligrams per meter squared (mg/m2). BSA is determined using a BSA
nomogram (Appendix F) or calculated by using formulas (Appendix E).

The neonate and the premature infant require additional adjustments secondary to immature
function of body systems. For example, absorption may be incomplete or altered secondary to
differences in gastric pH or motility. Distribution may be altered because of varying amounts of total
body water, and metabolism and excretion can be delayed due to immature liver and kidney function.
Furthermore, rapid weight changes and progressive maturation of hepatic and renal function require
frequent monitoring and careful dosage adjustments. Gestational age, as well as weight, may be
needed to properly dose some drugs in the neonate.

The Geriatric Patient
Absorption, distribution, metabolism, and excretion are altered in adults over 65 years of age, putting
the older patient at risk for toxic reactions. Pharmacokinetic properties in the older patient are
affected by
● diminished gastrointestinal (GI) motility and blood flow, which delays absorption
● percentage of body fat, lean muscle mass, and total body water, which alters distribution
● decreased plasma proteins, especially in the malnourished patient, which alters distribution by

allowing a larger proportion of free or unbound drug to circulate and exert effects
● diminshed hepatic function, which slows metabolism.
● diminished renal function, which delays excretion

Older patients should be prescribed the lowest possible effective dose at the initiation of therapy
followed by careful titration of doses as needed. Just as importantly, they should be monitored very
carefully for signs and symptoms of adverse drug reactions.

Another concern is that many elderly patients are prescribed multiple drugs and are at risk for
polypharmacy. As the number of medications a patient takes increases, so does the risk for an adverse
drug reaction. One drug may negate or potentiate the effects of another drug (drug-drug interaction).
This situation is compounded by concurrent use of nonprescription drugs and natural products. In
general, doses of most medications (especially digoxin, sedative/hypnotics, anticoagulants,
nonsteroidal anti-inflammatory agents, antibiotics, and antihypertensives) should be decreased in the
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geriatric population. The Beers List/Criteria, which appears in the Medication Safety Tools section, is
a list of drugs to be used with caution in the elderly, and is based on these concerns.

The Patient of Reproductive Age
Generally, pregnant women should avoid medications, except when absolutely necessary. Both the
mother and the fetus must be considered. The placenta protects the fetus only from extremely large
molecules. The fetus is particularly vulnerable during the first and the last trimesters of pregnancy.
During the first trimester, vital organs are forming and ingestion of teratogenic drugs may lead to fetal
malformation or miscarriage. Unfortunately, this is the time when a woman is least likely to know that
she is pregnant. In the third trimester, drugs administered to the mother and transferred to the fetus
may not be safely metabolized and excreted by the fetus. This is especially true of drugs administered
near term. After the infant is delivered, he or she no longer has the placenta to help with drug
excretion, and drugs administered before delivery may result in toxicity.

Of course, many conditions, such as asthma, diabetes, gastrointestinal disorders, and mental
illness affect pregnant women and require long-term medication use. When the medications are used,
whether over-the-counter or prescription, prescribing the lowest effective dose for the shortest period
of time necessary is the rule.

The possibility of a medication altering sperm quality and quantity in a potential father also is an
area of concern. Male patients should be informed of this risk when taking any medications known to
have this potential.

Renal Disease
The kidneys are the major organ of drug elimination. Failure to account for decreased renal function
is a preventable source of adverse drug reactions. Renal function is measured by the creatinine
clearance (CCr), which can be approximated in the absence of a 24-hour urine collection
(Appendix E). In addition, dosages in the renally impaired patient can be optimized by measuring
blood levels of certain drugs (e.g., digoxin, aminoglycosides).

Patients with underlying renal disease, premature infants with immature renal function, and
elderly patients with an age-related decrease in renal function require careful dose adjustments. Renal
function may fluctuate over time and should be re-assessed periodically.

Liver Disease
The liver is the major organ of drug metabolism. It changes a drug from a relatively fat-soluble
compound to a more water-soluble substance, which means that the drug can then be excreted by the
kidneys. Liver function is not as easily quantified as renal function, and it therefore is difficult to
predict the correct dosage for a patient with liver dysfunction based on laboratory tests.

A patient who is severely jaundiced or who has very low serum proteins (particularly albumin)
can be expected to have some problems metabolizing drugs. In advanced liver disease, portal vascular
congestion also impairs drug absorption. Examples of drugs that should be carefully dosed in patients
with liver disease include theophylline, diuretics, phenytoin, and sedatives. Some drugs (e.g.,
enalapril, carisoprodol) must be activated in the liver to exert their effect and are known as prodrugs.
In patients with liver dysfunction, these drugs may not be converted to the active component, thereby
resulting in decreased efficacy.

Heart Failure
Heart failure results in passive congestion of blood vessels in the gastrointestinal tract, which impairs
drug absorption. Heart failure also slows drug delivery to the liver, delaying metabolism. Renal
function is frequently compromised as well, adding to delayed elimination and prolonged drug action.
Dosages of drugs metabolized mainly by the liver or excreted mainly by the kidneys should be
decreased in patients with congestive heart failure.

Body Size
Drug dosing is often based on total body weight. However, some drugs selectively penetrate fatty
tissues. If the drug does not penetrate fatty tissues (e.g., digoxin, gentamicin), dosages for the obese
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patient should be determined by ideal body weight or estimated lean body mass. Ideal body weight
may be determined from tables of desirable weights or may be estimated using formulas for lean body
mass when the patient’s height and weight are known (Appendix E). If such adjustments are not
made, considerable toxicity can result.

Body size is also a factor in patients who are grossly underweight. Elderly patients, chronic
alcoholics, patients with acquired immune deficiency, and patients who are terminally ill from cancer
or other debilitating illnesses need careful attention to dosing. Patients who have had a limb
amputated also need to have this change in body size taken into account.

Drug Interactions
Use of multiple drugs, especially those known to interact with other drugs, may necessitate dosage
adjustments. Drugs highly bound to plasma proteins, such as warfarin and phenytoin, may be
displaced by other highly protein-bound drugs. When this phenomenon occurs, the drug that has been
displaced exhibits an increase in its activity because the free or unbound drug is active.

Some drugs decrease the liver’s ability to metabolize other drugs. Drugs capable of doing this
include cimetidine and ketoconazole. Concurrently administered drugs that are also highly
metabolized by the liver may need to be administered in decreased dosages. Other agents such as
phenobarbital, other barbiturates, and rifampin are capable of stimulating the liver to metabolize
drugs more rapidly, requiring larger doses to be administered. Concurrently administered drugs that
are also highly metabolized by the liver may need to be administered in higher dosages.

Drugs that significantly alter urine pH can affect excretion of drugs for which the excretory
process is pH dependent. Alkalinizing the urine will hasten the excretion of acidic drugs. An example
of this is administering sodium bicarbonate in cases of aspirin overdose to promote the renal
excretion of aspirin. Alkalinizing the urine will increase reabsorption of alkaline drugs, which
prolongs and enhances drug action. Acidification of the urine will hasten the excretion of alkaline
drugs. Acidification of the urine will also enhance reabsorption of acidic drugs, prolonging and
enhancing drug action.

Some drugs compete for enzyme systems with other drugs. Allopurinol inhibits the enzyme
involved in uric acid production, but it also inhibits metabolism (inactivation) of 6-mercaptopurine,
greatly increasing its toxicity. The dosage of mercaptopurine needs to be significantly reduced when
coadministered with allopurinol.

The same potential for interactions exists for some foods. Dietary calcium, found in high
concentrations in dairy products, combines with tetracycline or fluoroquinolones and prevents their
absorption. Foods high in pyridoxine (vitamin B6) can negate the anti-Parkinson effect of levodopa.
Grapefruit juice inhibits the enzyme that breaks down some drugs, and concurrent ingestion may
significantly increase drug levels and the risk for toxicity.

Many commonly taken natural products interact with pharmaceutical drugs. St. John’s wort,
garlic, ephedra, and other natural products can interact with medications and cause known or
unpredictable reactions.

Nurses and prescribers should consult drug references and remember that the average dosing
range for drugs is intended for an average patient. However, every patient is an individual with specific
drug-handling capabilities. Taking these special dosing considerations into account allows for an
individualized drug regimen that promotes the desired therapeutic outcome and minimizes the risk of
toxicity.
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EDUCATING PATIENTS ABOUT SAFE
MEDICATION USE

Research has shown that patients need information about several medication-related topics, no matter
what the medication. A well-informed patient and/or family can help prevent medication errors by
hospital staff and is less likely to make medication errors at home. Adherence to the medication
regimen is another goal achieved through patient education.

Before beginning any teaching, however, always assess the patient’s current knowledge by
asking if he or she is familiar with the medication, how it is taken at home, what precautions or follow-
up care is required, and other questions specific to each drug. Based on the patient’s current
knowledge level and taking into consideration factors such as readiness to learn, environmental and
social barriers to learning or adherence, and cultural factors, discuss the following:

1. Generic and brand names of the medication. Patients should know both the brand and
generic names of each medication for two reasons. It helps them identify their medications when a
generic equivalent is substituted for a brand name version, and it prevents patients or health care
providers from making sound-alike confusion errors when giving or documenting a medication
history. An example of this is saying Celebrex but meaning or hearing Cerebyx.

2. Purpose of the medication. Patients have a right to know what the therapeutic benefit of the
medication will be but also should be told the consequences of not taking the prescribed medication.
This may enhance adherence. For example, a patient may be more likely to take blood pressure
medication if told lowering high blood pressure will prevent heart attack, kidney disease, or stroke,
rather than saying only that it will lower blood pressure.

3. Dosage and how to take the medication. To derive benefit and avoid adverse reactions or
other poor outcomes, the patient must know how much of the medication to take and when to take it.
Refer to dosages in metric weight (i.e., milligram, gram) rather than dosage unit (tablet) or volume
(1 teaspoon). The patient must also be informed of the best time to take the medication, for example,
on an empty or a full stomach, before bedtime, or with or without other medications. If possible, help
the patient fit the medication schedule into his or her own schedule, so that taking the medication is
not difficult or forgotten.

4. What to do if a dose is missed. Always explain to patients what to do if a dose is missed. Patients
have been reported to take a double dose of medications when a missed dose occurs, putting
themselves at risk for side effects and adverse reactions.

5. Duration of therapy. It is not uncommon for patients to stop taking a medication when they feel
better or to discontinue a medication when they cannot perceive a benefit. For very long term, even
lifelong therapy, the patient may need to be reminded that the medication helps maintain the current
level of wellness. Patients may need to be reminded to finish short-term courses of medications even
though they frequently will feel much better before the prescription runs out. Some medications
cannot be discontinued abruptly and patients should be warned to consult a health care professional
before discontinuing such agents. Patients will need to know to refill prescriptions several days before
running out or to take extra medication if traveling.

6. Minor side effects and what to do if they occur. Inform the patient that all medications have
potential side effects. Explain the most common side effects associated with the medication and how to
avoid or manage them if they occur. An informed patient is less likely to stop taking a medication
because of a minor and potentially avoidable side effect.

7. Serious side effects and what to do if they occur. Inform the patient of the possibility of
serious side effects. Describe signs and symptoms associated with serious side effects, and tell the
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patient to immediately inform a physician or nurse should they occur. Tell the patient to call before the
next dose of the medication is scheduled and to not assume that the medication is the source of the
symptom and prematurely discontinue it.

8. Medications to avoid. Drug-drug interactions can dampen drug effects, enhance drug effects, or
cause life-threatening adverse events such as cardiac dysrhythmias, hepatitis, renal failure, or internal
bleeding. The patient and family need to know which other medications, including which over-the-
counter medications, to avoid.

9. Foods to avoid and other precautions. Food-drug interactions are not uncommon and can
have effects similar to drug-drug interactions. Excessive sun exposure resulting in severe dermal
reactions is not uncommon and represents an environmental-drug interaction. Likewise, the patient
should be informed of what activities to avoid, in case the medication affects alertness or coordination,
for example.

10. How to store the medication: Medications must be stored properly to maintain potency. Most
medications should not be stored in the bathroom medicine cabinet because of excess heat and
humidity. In addition, thoughtful storage practices, such as separating two family members’
medications, can prevent mix-ups and inadvertent accessibility by children (or pets). Review storage
with patients and ask about current methods for storing medications.

11. Follow-up care. Anyone taking medication requires ongoing care to assess effectiveness and
appropriateness of medications. Many medications require invasive and noninvasive testing to monitor
blood levels; hematopoietic, hepatic, or renal function; or other effects on other body systems.
Ongoing medical evaluation may result in dosage adjustments, change in medication, or
discontinuation of medication.

12. What not to take. Inform patients not to take expired medications or someone else’s
medication. Warn them not to self-medicate with older, no-longer-used prescriptions even if the
remaining supply is not expired. Tell patients to keep a current record of all medications taken and to
ask health care providers if new medications are meant to replace a current medication.

As you teach, encourage the patient and the family to ask questions. Providing feedback about
medication questions will increase their understanding and help you identify areas that need
reinforcement. Also, ask patients to repeat what you have said and return to demonstrate application
or administration techniques.

Stress the importance of concurrent therapies. Medications often are only a part of a
recommended therapy. Review with the patient and family other measures that will enhance or
maintain health. Always consider the cultural context in which health information is provided and plan
accordingly. This might include obtaining a same-gender translator or adjusting dosing times to avoid
conflict with traditional rituals.

Finally, provide written instructions in a simple and easy-to-read format. Keep in mind that most
health care information is written at a 10th grade reading level, while many patients read at a 5th
grade level. Tell patients to keep the written instructions, so that they can be reviewed at home, when
stress levels are lower and practical difficulties in maintaining the medication plan are known.
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● ANTI-ALZHEIMER’S AGENTS

PHARMACOLOGIC PROFILE
General Use
Management of Alzheimer’s dementia.

General Action and Information
All agents act by increasing the amount of acetylcholine in the CNS by inhibiting cholinesterase.
No agents to date can slow the progression of Alzheimer’s dementia. Current agents may tempo-
rarily improve cognitive function and therefore improve quality of life.

Contraindications
Hypersensitivity. Tacrine should not be used in patients who have had previous hepatic reactions
to the drug.

Precautions
Use cautiously in patients with a history of “sick sinus syndrome” or other supraventricular car-
diac conduction abnormalities (may cause bradycardia). Cholingeric effects may result in ad-
verse GI effects (nausea, vomiting, diarrhea, weight loss) and may also increase gastric acid se-
cretion resulting in GI bleeding, especially during concurrent NSAID therapy. Other cholinergic
effects may include urinary tract obstruction, seizures, or bronchospasm.

Interactions
Additive effects with other drugs having cholinergic properties. May exaggerate the effects of
succinylcholine-type muscle relaxation during anesthesia. May decrease therapeutic effects of
anticholinergics.

NURSING IMPLICATIONS
Assessment
● Assess cognitive function (memory, attention, reasoning, language, ability to perform simple

tasks) throughout therapy.
● Monitor nausea, vomiting, anorexia, and weight loss. Notify health care professional if these

side effects occur.

Potential Nursing Diagnoses
● Disturbed thought process (Indications).
● Imbalanced nutrition: less than body requirements.
● Deficient knowledge, related to disease process and medication regimen (Patient/Family

Teaching).

Patient/Family Teaching
● Instruct patient and caregiver that medication should be taken as directed.
● Advise patient and caregiver to notify health care professional if nausea, vomiting, anorexia,

and weight loss occur.

Evaluation/Desired Outcomes
● Temporary improvement in cognitive function (memory, attention, reasoning, language, abil-

ity to perform simple tasks) in patients with Alzheimer’s disease.



Name /bks_51510_deglin_dg/51510_class        02/17/2012 04:03PM     Plate # 0-Compositepg 30   # 2

30 ANTIANEMICS
C
L
A
S
S
I
F
I
C
A
T
I
O
N
S

● ANTIANEMICS

PHARMACOLOGIC PROFILE
General Use
Prevention and treatment of anemias.

General Action and Information
Iron (ferrous fumarate, ferrous gluconate, ferrous sulfate, iron dextran, iron sucrose, polysac-
charide-iron complex, sodium ferric gluconate complex) is required for production of hemo-
globin, which is necessary for oxygen transport to cells. Cyanocobalamin and hydroxocobalamin
(Vitamin B12) and folic acid are water-soluble vitamins that are required for red blood cell pro-
duction. Darbepoetin and epoetin stimulate production of red blood cells. Nandrolone stimu-
lates production of erythropoetin.

Contraindications
Undiagnosed anemias. Hemochromatosis, hemosiderosis, hemolytic anemia (Iron). Uncon-
trolled hypertension (darbepoetin, epoetin).

Precautions
Use parenteral iron (iron dextran, iron sucrose, sodium ferric gluconate complex) cautiously in
patients with a history of allergy or hypersensitivity reactions.

Interactions
Oral iron can decrease the absorption of tetracyclines, fluoroquinolones, or penicillamine. Vita-
min E may impair the therapeutic response to iron. Phenytoin and other anticonvulsants may de-
crease the absorption of folic acid. Response to Vitamin B12 or folic acid may be delayed by
chloramphenicol. Darbepoetin and epoetin may increase the requirement for heparin during
hemodialysis.

NURSING IMPLICATIONS
Assessment
● Assess patient’s nutritional status and dietary history to determine possible causes for anemia

and need for patient teaching.

Potential Nursing Diagnoses
● Activity intolerance (Indications).
● Imbalanced nutrition: less than body requirements (Indications).
● Deficient knowledge, related to disease process and medication regimen (Patient/Family

Teaching).

Implementation
● Available in combination with many vitamins and minerals (see Appendix B).

Patient/Family Teaching
● Encourage patients to comply with diet recommendations of health care professional. Explain

that the best source of vitamins and minerals is a well-balanced diet with foods from the four
basic food groups.

● Patients self-medicating with vitamin and mineral supplements should be cautioned not to ex-
ceed RDA. The effectiveness of mega doses for treatment of various medical conditions is un-
proven and may cause side effects.

Evaluation/Desired Outcomes
● Resolution of anemia.
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● ANTIANGINALS

PHARMACOLOGIC PROFILE
General Use
Nitrates are used to treat and prevent attacks of angina. Only nitrates (sublingual, lingual spray,
or intravenous) may be used in the acute treatment of attacks of angina pectoris. Calcium chan-
nel blockers and beta blockers are used prophylactically in long-term management of angina.

General Action and Information
Several different groups of medications are used in the treatment of angina pectoris. The nitrates
(isosorbide dinitrate, isosorbide mononitrate, and nitroglycerin) are available as a lingual
spray, sublingual tablets, parenterals, transdermal systems, and sustained-release oral dosage
forms. Nitrates dilate coronary arteries and cause systemic vasodilation (decreased preload).
Calcium channel blockers dilate coronary arteries (some also slow heart rate). Beta blockers
decrease myocardial oxygen consumption via a decrease in heart rate. Therapy may be com-
bined if selection is designed to minimize side effects or adverse reactions.

Contraindications
Hypersensitivity. Avoid use of beta blockers or calcium channel blockers in advanced heart
block, cardiogenic shock, or untreated CHF.

Precautions
Beta blockers should be used cautiously in patients with diabetes mellitus, pulmonary disease,
or hypothyroidism.

Interactions
Nitrates, calcium channel blockers, and beta blockers may cause hypotension with other anti-
hypertensives or acute ingestion of alcohol. Verapamil, diltiazem, and beta blockers may have
additive myocardial depressant effects when used with other agents that affect cardiac function.
Verapamil has a number of other significant drug-drug interactions.

NURSING IMPLICATIONS
Assessment
● Assess location, duration, intensity, and precipitating factors of patient’s anginal pain.
● Monitor blood pressure and pulse periodically throughout therapy.

Potential Nursing Diagnoses
● Acute pain (Indications).
● Ineffective tissue perfusion (Indications).
● Deficient knowledge, related to disease process and medication regimen (Patient/Family

Teaching).

Implementation
● Available in various dose forms. See specific drugs for information on administration.

Patient/Family Teaching
● Instruct patient on concurrent nitrate therapy and prophylactic antianginals to continue tak-

ing both medications as ordered and to use SL nitroglycerin as needed for anginal attacks.
● Advise patient to contact health care professional immediately if chest pain does not improve;

worsens after therapy; is accompanied by diaphoresis or shortness of breath; or if severe,
persistent headache occurs.

● Caution patient to make position changes slowly to minimize orthostatic hypotension.
● Advise patient to avoid concurrent use of alcohol with these medications.
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Evaluation/Desired Outcomes
● Decrease in frequency and severity of anginal attacks.
● Increase in activity tolerance.

● ANTIANXIETY AGENTS

PHARMACOLOGIC PROFILE
General Use
Antianxiety agents are used in the management of various forms of anxiety, including generalized
anxiety disorder (GAD). Some agents are more suitable for intermittent or short-term use (ben-
zodiazepines) while others are more useful long-term (buspirone, doxepin, fluoxetine, paroxe-
tine, sertraline, venlafaxine).

General Action and Information
Most agents cause generalized CNS depression. Benzodiazepines may produce tolerance with
long-term use and have potential for psychological or physical dependence. These agents have
NO analgesic properties.

Contraindications
Hypersensitivity. Should not be used in comatose patients or in those with pre-existing CNS de-
pression. Should not be used in patients with uncontrolled severe pain. Avoid use during preg-
nancy or lactation.

Precautions
Use cautiously in patients with hepatic dysfunction, severe renal impairment, or severe underly-
ing pulmonary disease (benzodiazepines only). Use with caution in patients who may be suicidal
or who may have had previous drug addictions. Patients may be more sensitive to CNS depres-
sant effects; dosage reduction may be required.

Interactions
Mainly for benzodiazepines; additive CNS depression with alcohol, antihistamines, some antide-
pressants, opioid analgesics, or phenothiazines may occur. Most agents should not be used with
MAO inhibitors.

NURSING IMPLICATIONS
Assessment
● Monitor blood pressure, pulse, and respiratory status frequently throughout IV administra-

tion.
● Prolonged high-dose therapy may lead to psychological or physical dependence. Restrict the

amount of drug available to patient, especially if patient is depressed, suicidal, or has a history
of addiction.

● Anxiety: Assess degree of anxiety and level of sedation (ataxia, dizziness, slurred speech) be-
fore and periodically throughout therapy.

Potential Nursing Diagnoses
● Risk for injury (Side Effects).
● Deficient knowledge, related to disease process and medication regimen (Patient/Family

Teaching).

Implementation
● Patients changing to buspirone from other antianxiety agents should receive gradually de-

creasing doses. Buspirone will not prevent withdrawal symptoms.
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Patient/Family Teaching
● May cause daytime drowsiness. Caution patient to avoid driving and other activities requiring

alertness until response to medication is known.
● Advise patient to avoid the use of alcohol and other CNS depressants concurrently with these

medications.
● Advise patient to inform health care professional if pregnancy is planned or suspected.

Evaluation/Desired Outcomes
● Decrease in anxiety level.

● ANTIARRHYTHMICS

PHARMACOLOGIC PROFILE
General Use
Suppression of cardiac arrhythmias.

General Action and Information
Correct cardiac arrhythmias by a variety of mechanisms, depending on the group used. The
therapeutic goal is decreased symptomatology and increased hemodynamic performance.
Choice of agent depends on etiology of arrhythmia and individual patient characteristics. Treat-
able causes of arrhythmias should be corrected before therapy is initiated (e.g., electrolyte dis-
turbances, other drugs). Antiarrhythmics are generally classified by their effects on cardiac con-
duction tissue (see the following table). Adenosine, atropine, and digoxin are also used as
antiarrhythmics.

MECHANISM OF ACTION OF MAJOR ANTIARRHYTHMIC DRUGS

CLASS DRUGS MECHANISM

I moricizine Shares properties of IA, IB, and IC agents
IA quinidine, procainamide, disopyramide Depress Na conductance, increase APD and ERP, decrease

membrane responsiveness
IB tocainide, lidocaine, phenytoin, mexiletine Increase K conductance, decrease APD and ERP
IC flecainide, propafenone Profound slowing of conduction, markedly depress phase O
II esmolol, propranolol Interfere with Na conductance, depress cell membrane, de-

crease automaticity, and increase ERP of the AV node, block
excess sympathetic activity

III amiodarone, dofetilide, ibutilide, sotalol Interfere with norepinephrine, increase APD and ERP
IV diltiazem, verapamil Increase AV nodal ERP, Ca channel blocker

APD � action-potential duration; Ca � calcium; ERP � effective refractory period; K � potassium; Na � sodium.

Contraindications
Differ greatly among various agents. See individual drugs.

Precautions
Differ greatly among agents used. Appropriate dosage adjustments should be made in elderly pa-
tients and those with renal or hepatic impairment, depending on agent chosen. Correctable
causes (electrolyte abnormalities, drug toxicity) should be evaluated. See individual drugs.

Interactions
Differ greatly among agents used. See individual drugs.
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NURSING IMPLICATIONS
Assessment
● Monitor ECG, pulse, and blood pressure continuously throughout IV administration and peri-

odically throughout oral administration.

Potential Nursing Diagnoses
● Decreased cardiac output (Indications).
● Deficient knowledge, related to disease process and medication regimen (Patient/Family

Teaching).

Implementation
● Take apical pulse before administration of oral doses. Withhold dose and notify physician or

other health care professional if heart rate is �50 bpm.
● Administer oral doses with a full glass of water. Most sustained-release preparations should

be swallowed whole. Do not crush, break, or chew tablets or open capsules, unless specifi-
cally instructed.

Patient/Family Teaching
● Instruct patient to take oral doses around the clock, as directed, even if feeling better.
● Instruct patient or family member on how to take pulse. Advise patient to report changes in

pulse rate or rhythm to health care professional.
● Caution patient to avoid taking OTC medications without consulting health care professional.
● Advise patient to carry identification describing disease process and medication regimen at all

times.
● Emphasize the importance of follow-up exams to monitor progress.

Evaluation/Desired Outcomes
● Resolution of cardiac arrhythmias without detrimental side effects.

● ANTIASTHMATICS

PHARMACOLOGIC PROFILE
General Use
Management of acute and chronic episodes of reversible bronchoconstriction. Goal of therapy is
to treat acute attacks (short-term control) and to decrease incidence and intensity of future at-
tacks (long-term control). The choice of modalities depends on the continued requirement for
short term control agents.

General Action and Information
Adrenergic bronchodilators and phosphodiesterase inhibitors both work by increasing intracel-
lular levels of cyclic-3’, 5’-adenosine monophsphate (cAMP); adrenergics by increasing produc-
tion and phosphodiesterase inhibitors by decreasing breakdown. Increased levels of cAMP pro-
duce bronchodilation. Corticosteroids act by decreasing airway inflammation. Anticholinergics
(ipratropium) produce bronchodilation by decreasing intracellular levels of cyclic guanosine
monophosphate (cGMP). Leukotriene receptor antagonists and mast cell stabilizers decrease
the release of substances that can contribute to bronchospasm.

Contraindications
Inhaled corticosteroids, long-acting adrenergic agents, and mast cell stabilizers should not be
used during acute attacks of asthma.



Name /bks_51510_deglin_dg/51510_class        02/17/2012 04:03PM     Plate # 0-Compositepg 35   # 7

ANTICHOLINERGICS 35
C
L
A
S
S
I
F
I
C
A
T
I
O
N
S

Precautions
Adrenergic bronchodilators and anticholinergics should be used cautiously in patients with car-
diovascular disease. Chronic use of systemic corticosteroids should be avoided in children or
during pregnancy or lactation. Diabetic patients may experience loss of glycemic control during
corticosteroid therapy. Corticosteroids should never be abruptly discontinued.

Interactions
Adrenergic bronchodilators and phosphodiesterase inhibitors may have additive CNS and car-
diovascular effects with other adrenergic agents. Cimetidine increases theophylline levels and
the risk of toxicity. Coritcosteroids may decrease the effectiveness of antidiabetics. Corticoster-
oids may cause hypokalemia which may be additive with potassium-losing diuretics and may
also increase the risk of digoxin toxicity.

NURSING IMPLICATIONS
Assessment
● Assess lung sounds and respiratory function prior to and periodically throughout therapy.
● Assess cardiovascular status of patients taking adrenergic bronchodilators or anticholiner-

gics. Monitor for ECG changes and chest pain.

Potential Nursing Diagnoses
● Ineffective airway clearance (Indications).
● Deficient knowledge, related to disease process and medication regimen (Patient/Family

Teaching).
● Noncompliance (Patient/Family Teaching).

Patient/Family Teaching
● Instruct patient to take antiasthmatics as directed. Do not take more than prescribed or dis-

continue without discussing with health care professional.
● Advise patient to avoid smoking and other respiratory irritants.
● Instruct patient in correct use of metered-dose inhaler or other administration devices (see

Appendix D).
● Advise patient to contact health care professional promptly if the usual dose of medication

fails to produce the desired results, if symptoms worsen after treatment, or if toxic effects oc-
cur.

● Patients using inhalation medications and bronchodilators should be advised to use the bron-
chodilator first and allow 5 minutes to elapse before administering other medications, unless
otherwise directed by health care professional.

Evaluation/Desired Outcomes
● Prevention of and reduction in symptoms of asthma.

● ANTICHOLINERGICS

PHARMACOLOGIC PROFILE
General Use
Atropine—Bradyarrhythmias. Ipratropium—bronchospasm (inhalation) and rhinorrhea
(intranasal). Scopolamine—Nausea and vomiting related to motion sickness and vertigo.
Propantheline and glycopyrrolate—Decreasing gastric secretory activity and increasing
esophageal sphincter tone. Atropine and scopolamine are also used as ophthalmic mydriatics.
Benztropine, biperidin, and trihexyphenidyl are used in the management of Parkinson’s disease.
Oxybutynin and tolterodine are used as urinary tract spasmodics.
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General Action and Information
Competitively inhibit the action of acetylcholine. In addition, atropine, glycopyrrolate, propan-
theline, and scopolamine are antimuscarinic in that they inhibit the action of acetylcholine at
sites innervated by postganglionic cholinergic nerves.

Contraindications
Hypersensitivity, narrow-angle glaucoma, severe hemorrhage, tachycardia (due to thyrotoxico-
sis or cardiac insufficiency), or myasthenia gravis.

Precautions
Geriatric and pediatric patients are more susceptible to adverse effects. Use cautiously in pa-
tients with urinary tract pathology; those at risk for GI obstruction; and those with chronic renal,
hepatic, pulmonary, or cardiac disease.

Interactions
Additive anticholinergic effects (dry mouth, dry eyes, blurred vision, constipation) with other
agents possessing anticholinergic activity, including antihistamines, antidepressants, quinidine,
and disopyramide. May alter GI absorption of other drugs by inhibiting GI motility and increas-
ing transit time. Antacids may decrease absorption of orally administered anticholinergics.

NURSING IMPLICATIONS
Assessment
● Assess vital signs and ECG frequently during IV drug therapy. Report any significant changes in

heart rate or blood pressure or increase in ventricular ectopy or angina promptly.
● Monitor intake and output ratios in elderly or surgical patients; may cause urinary retention.
● Assess patient regularly for abdominal distention and auscultate for bowel sounds. Constipa-

tion may become a problem. Increasing fluids and adding bulk to the diet may help alleviate
constipation.

Potential Nursing Diagnoses
● Decreased cardiac output (Indications).
● Impaired oral mucous membrane (Side Effects).
● Constipation (Side Effects).

Implementation
● PO: Administer oral doses of atropine, glycopyrrolate, propantheline, or scopolamine 30 min

before meals.
● Scopolamine transdermal patch should be applied at least 4 hr before travel.

Patient/Family Teaching
● Instruct patient that frequent rinses, sugarless gum or candy, and good oral hygiene may help

relieve dry mouth.
● May cause drowsiness. Caution patient to avoid driving or other activities requiring alertness

until response to medication is known.
● Ophth: Advise patients that ophthalmic preparations may temporarily blur vision and impair

ability to judge distances. Dark glasses may be needed to protect eyes from bright light.

Evaluation/Desired Outcomes
● Increase in heart rate.
● Decrease in nausea and vomiting related to motion sickness or vertigo.
● Dryness of mouth.
● Dilation of pupils.
● Decrease in GI motility.
● Resolution of signs and symptoms of Parkinson’s disease.
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● ANTICOAGULANTS

PHARMACOLOGIC PROFILE
General Use
Prevention and treatment of thromboembolic disorders including deep vein thrombosis, pulmo-
nary embolism, and atrial fibrillation with embolization. Also used in the management of myo-
cardial infarction (MI) sequentially or in combination with thrombolytics and/or antiplatelet
agents.

General Action and Information
Anticoagulants are used to prevent clot extension and formation. They do not dissolve clots. The
two types of anticoagulants in common use are parenteral heparins and oral warfarin. Therapy
is usually initiated with heparin or a heparin-like agent because of rapid onset of action, while
maintenance therapy consists of warfarin. Warfarin takes several days to produce therapeutic
anticoagulation. In serious or severe thromboembolic events, heparin therapy may be preceded
by thrombolytic therapy. Low doses of heparin or heparin-like compounds and fondaparinux
are mostly used to prevent deep vein thrombosis after certain surgical procedures and in similar
situations in which prolonged bedrest increases the risk of thromboembolism. Argatroban and
lepirudin are used as anticoagulation in patients who have developed thrombocytopenia during
heparin therapy.

Contraindications
Underlying coagulation disorders, ulcer disease, malignancy, recent surgery, or active bleeding.

Precautions
Anticoagulation should be undertaken cautiously in any patient with a potential site for bleeding.
Pregnant or lactating patients should not receive warfarin. Heparin does not cross the placenta.
Heparin and heparin-like agents should be used cautiously in patients receiving epidural analge-
sia.

Interactions
Warfarin is highly protein bound and may displace or be displaced by other highly protein-
bound drugs. The resultant interactions depend on which drug is displaced. Bleeding may be
potentiated by aspirin or large doses of penicillins or penicillin-like drugs, cefotetan, cefopera-
zone, valproic acid, or NSAIDs.

NURSING IMPLICATIONS
Assessment
● Assess patient taking anticoagulants for signs of bleeding and hemorrhage (bleeding gums;

nosebleed; unusual bruising; tarry, black stools; hematuria; fall in hematocrit or blood pres-
sure; guaiac-positive stools; urine; or NG aspirate).

● Assess patient for evidence of additional or increased thrombosis. Symptoms will depend on
area of involvement.

● Lab Test Considerations: Monitor prothrombin time (PT) or international normalized ra-
tio (INR) with warfarin therapy, activated partial thromboplastin time (aPTT) with full-dose
heparin therapy and hematocrit, and other clotting factors frequently during therapy.

● Monitor bleeding time throughout antiplatelet therapy. Prolonged bleeding time, which is
time and dose dependent, is expected.

● Toxicity and Overdose: If overdose occurs or anticoagulation needs to be immediately re-
versed, the antidote for heparins is protamine sulfate; for warfarin, the antidote is vitamin K
(phytonadione [AquaMEPHYTON]). Administration of whole blood or plasma may also be re-
quired in severe bleeding due to warfarin because of the delayed onset of vitamin K.
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Potential Nursing Diagnoses
● Ineffective tissue perfusion (Indications).
● Risk for injury (Side Effects).
● Deficient knowledge, related to disease process and medication regimen (Patient/Family

Teaching).

Implementation
● Inform all health care professionals caring for patient of anticoagulant therapy. Venipunctures

and injection sites require application of pressure to prevent bleeding or hematoma forma-
tion.

● Use an infusion pump with continuous infusions to ensure accurate dosage.

Patient/Family Teaching
● Caution patient to avoid activities leading to injury, to use a soft toothbrush and electric razor,

and to report any symptoms of unusual bleeding or bruising to health care professional im-
mediately.

● Instruct patient not to take OTC medications, especially those containing aspirin, NSAIDs, or
alcohol, without advice of health care professional.

● Review foods high in vitamin K (see Appendix M) with patients on warfarin. Patient should
have consistent limited intake of these foods, as vitamin K is the antidote for warfarin and
greatly alternating intake of these foods will cause PT levels to fluctuate.

● Emphasize the importance of frequent lab tests to monitor coagulation factors.
● Instruct patient to carry identification describing medication regimen at all times and to in-

form all health care professionals caring for patient of anticoagulant therapy before labora-
tory tests, treatment, or surgery.

Evaluation/Desired Outcomes
● Prevention of undesired clotting and its sequelae without signs of hemorrhage. Prevention of

stroke, MI, and death in patients at risk.

● ANTICONVULSANTS

PHARMACOLOGIC PROFILE
General Use
Anticonvulsants are used to decrease the incidence and severity of seizures due various etiol-
ogies. Some anticonvulsants are used parenterally in the immediate treatment of seizures. It is
not uncommon for patients to require more than one anticonvulsant to control seizures on a
long-term basis. Many regimens are evaluated with serum level monitoring. Several anticonvul-
sants also are used to treat neuropathic pain.

General Action and Information
Anticonvulsants include a variety of agents, all capable of depressing abnormal neuronal dis-
charges in the CNS that may result in seizures. They may work by preventing the spread of sei-
zure activity, depressing the motor cortex, raising seizure threshold, or altering levels of neuro-
transmitters, depending on the group. See individual drugs.

Contraindications
Previous hypersensitivity.

Precautions
Use cautiously in patients with severe hepatic or renal disease; dose adjustment may be re-
quired. Choose agents carefully in pregnant and lactating women. Fetal hydantoin syndrome may
occur in offspring of patients who receive phenytoin during pregnancy.



PEDIATRIC INTRAVENOUS MEDICATION QUICK REFERENCE CHART

Risk of fluid overload in infants and children is always a consideration when administering IV medications. The 
following table provides maximum concentrations—the smallest amount of fluid necessary for diluting specific 
medications—and the maximum rate at which the medications be given.

Drug Maximum Concentration Maximum Rate 
acetazolamide 100 mg/ml  500 mg/min2 
acyclovir 10 mg/ml Give over 1 hr 
adenosine 3 mg/ml Give over 1-2 sec 
allopurinol 6 mg/ml Give over 30 min 
amikacin 10 mg/ml Give over 30 min 
aminocaproic acid 20 mg/ml Give over 1 hr 
aminophylline 25 mg/ml 25 mg/min 

amphotericin B conventional 
0.1 mg/ml (peripherally) Give over 2-6 hr 

 0.5 mg/ml (centrally) Give over 2-6 hr  
amphotericin B liposomal 2 mg/ml Give over 2 hr 
amphotericin B colloidal 0.83 mg/ml Give over 2 hr 
ampicillin 100 mg/ml 100 mg/min 
ampicillin/sulbactam 30 mg/ml (ampicillin) Give over 15-30 min 
anidulafungin 0.43 mg/ml 1.1 mg/min 
atropine 1 mg/ml Give over 1 min 
azithromycin 2 mg/ml Give over 1 hr 
aztreonam 20 mg/ml Give over 20-60 min 
bumetanide 0.25 mg/ml Give over 1-2 min 
caffeine citrate 20 mg/ml Give over 10-20 min 
calcitriol 1 mcg/ml Give over 15 sec 
calcium chloride 100 mg/ml 100 mg/min 
calcium gluconate 100 mg/ml 100 mg/min2 
caspofungin 0.5 mg/ml Give over 1 hr 

cefazolin
 138 mg/ml (IVP) Give over 3-5 min 

 20 mg/ml (Intermittent infusion) Give over 10-60 min 
cefepime 100 mg/ml Give over 30 min 

cefotaxime
 150 mg/ml (IVP) Give over 3-5 min 

 60 mg/ml (Intermittent infusion) Give over 10-30 min 

cefoxitin
 200 mg/ml (IVP) Give over 3-5 min 

 40 mg/ml (Intermittent infusion) Give over 10-60 min 

ceftazidime
 180 mg/ml (IVP) Give over 3-5 min 

 40 mg/ml (Intermittent infusion) Give over 10-30 min 
ceftriaxone 40 mg/ml Give over 10-30 min 

cefuroxime
 100 mg/ml (IVP) Give over 3-5 min 

 137 mg/ml (Intermittent infusion)2 Give over 15-30 min 
chlorpromazine 1 mg/ml 0.5 mg/min 
ciprofloxacin 2 mg/ml Give over 60 min 
clindamycin 18 mg/ml 30 mg/min 
cyclosporine 2.5 mg/ml Give over 2-6 hr 

dexamethasone 10 mg/ml 

Doses < 10 mg:
  Give over 1-4 min 
  Doses > 10 mg: 
  Give over 15-30 min 
diazepam 5 mg/ml 2 mg/min  
digoxin 100 mcg/ml Give over 5 min 
diphenhydramine 50 mg/ml 25 mg/min 
doxycycline 1 mg/ml Give over 1 hr 
enalaprilat 1.25 mg/ml Give over 5 min 
erythromycin 5 mg/ml Give over 20-120 min 
ethacrynic acid 2 mg/ml Give over 5-30 min 

famotidine
 4 mg/ml (IVP) 10 mg/min 

 0.2 mg/ml (Intermittent infusion) Give over 15-30 min
fentanyl 50 mcg/ml Give over 1-3 min 
fluconazole 2 mg/ml Give over 1-2 hr 
flumazenil 0.1 mg/ml 0.2 mg/min 

foscarnet
 12 mg/ml (peripherally) 

60 mg/kg/hr
 24 mg/ml (centrally) 
fosphenytoin 25 mg/ml 3 mg/kg/min 
furosemide 10 mg/ml 0.5 mg/kg/min 
ganciclovir 10 mg/ml Give over 1 hr 
gentamicin 10 mg/ml Give over 30 min 
glycopyrrolate 0.2 mg/ml 20 mcg/min 

granisetron
 50 mcg/ml  (Intermittent infusion) Give over 2-30 min

 1 mg/ml (IVP) Give over 30 sec 
hydralazine 20 mg/ml 0.2 mg/kg/min  
hydrocortisone sodium  50 mg/ml (IVP) Give over 30 sec
succinate 5 mg/ml (Intermittent infusion) Give over 10-30 min 
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Drug Maximum Concentration Maximum Rate 
imipenem/cilastatin2 7 mg/ml Give over 15-60 min 
inamrinone 5 mg/ml Give over 2-3 min 
indomethacin 1 mg/ml Give over 20-35 min 
kanamycin 5 mg/ml Give over 20-30 min 

ketamine
 50 mg/ml (IVP) 0.5 mg/kg/min 

 2 mg/ml (Intermittent infusion) 0.5 mg/kg/min 
ketorolac 30 mg/ml Give over 1-5 min 
labetalol 5 mg/ml (IVP) 2 mg/min 
lansoprazole 0.12 mg/ml Give over 30 min 
levocarnitine 200 mg/ml Give over 2-3 min 
levothyroxine 100 mcg/ml Give over 2-3 min 
linezolid 2 mg/ml Give over 30-120 min 

lorazepam 4 mg/ml
 2 mg/min or 0.05 mg/kg 

  over 2-5 min 
magnesium sulfate 200 mg/ml 10-20 min 
meperidine2 10 mg/ml Give over 5 min 

meropenem 
50 mg/ml (IVP) Give over 3-5 min

 20 mg/ml (Intermittent infusion) Give over 15-30 min

methylprednisolone
 125 mg/ml (IVP) Give over 1-30 min 

 2.5 mg/ml (Intermittent infusion) Give over 20-60 min 
metoclopramide 5 mg/ml 5 mg/min 
metronidazole 8 mg/ml Give over 1 hr 
micafungin 1.5 mg/ml Give over 1 hr 

midazolam 5 mg/ml
 Give over 20-30 sec 

  (5 min in neonates) 
milrinone 1 mg/ml Give over 10 min 
morphine2 5 mg/ml Give over 5-30 min 
nafcillin2 100 mg/ml Give over 15-60 min 
naloxone 1 mg/ml Give over 30 sec 
ondansetron 2 mg/ml Give over 2-15 min 

oxacillin
 100 mg/ml (IVP) Give over 10 min 

 40 mg/ml (Intermittent infusion) Give over 15-30 min 
pancuronium 2 mg/ml (IVP) Give over 3-5 seconds 
pantoprazole 4 mg/ml Give over 2-15 min 

penicillin g2 
 50,000 units/ml (neonates/infants) Give over 15-30 min 

 500,000 units/ml (children) Give over 15-60 min  
pentamidine 6 mg/ml Give over 1-2 hr 
pentobarbital 50 mg/ml 50 mg/min 
phenobarbital 130 mg/ml 30 mg/min 

phenytoin 10 mg/ml
 1 mg/kg/min (neonates)

  3 mg/kg/min (children) 
phytonadione 10 mg/ml 1 mg/min 

piperacillin
 200 mg/ml (IVP) Give over 3-5 min 

 20 mg/ml (Intermittent infusion) Give over 20-60 min 
piperacillin/tazobactam 200 mg/ml Give over 30 min 

potassium chloride
 80 mEq/L (peripherally) 

1 mEq/kg/hr
 

 200 mEq/L (centrally)  
promethazine 25 mg/ml 25 mg/min 
propranolol 1 mg/ml 1 mg/min 
protamine 10 mg/ml 5 mg/min 
ranitidine 2.5 mg/ml 10 mg/min 
rifampin 6 mg/ml Give over 30 min 
tacrolimus 0.02 mg/ml Give over 4-24 hr 
terbutaline 1 mg/ml Give over 5-10 min 
ticarcillin/clavulanate 100 mg/ml Give over 10-60 min  
tobramycin 10 mg/ml Give over 30 min 
trimethoprim/sulfamethoxazole 1 ml drug per 10 ml diluent2 Give over 1-1.5 hr 
valproate sodium 50 mg/ml 3 mg/kg/min 
vancomycin 5 mg/ml Give over 60 min 
vasopressin 1 unit/ml Give over 5-30 min 
verapamil 2.5 mg/ml (IVP) Give over 2-3 min 
voriconazole 5 mg/ml 3 mg/kg/hr 
zidovudine 4 mg/ml Give over 60 min 

1. Phelps SJ, Hak EB, Crill CM: Pediatric Injectable Drugs, 8th Edition. American Society of Health-System 
Pharmacists, Bethesda, MD 2007.

2. Taketomo CK, Hodding JH, Kraus DM: Pediatric Dosage Handbook, 18th Edition. Lexi-Comp, Hudson, OH 
2011-12.
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C3

BEERS CRITERIA

alprazolam (Niravam, Xanax)
amiodarone (Cordarone, Pacerone)
amitriptyline
amphetamines
anorexic agents
barbiturates
belladonna alkaloids (Donnatal)
bisacodyl (Dulcolax)
carisoprodol (Soma)
castor oil
chlordiazepoxide (Librium)
chlordiazepoxide-amitriptyline (Limbitrol)
chlorpheniramine (Chlor-Trimeton)
chlorpropamide (Diabinese)
chlorzoxazone (Parafon Forte DSC)
cimetidine (Tagamet)
clidinium-chlordiazepoxide (Librax)
clonidine (Catapres, Duraclon)
clorazepate (Tranxene)
cyclobenzaprine (Amrix, Fexmid, Flexeril)
cyproheptadine
dessicated thyroid (Armour Thyroid)
dexchlorpheniramine
diazepam (Valium)
dicyclomine (Bentyl)
digoxin (Lanoxin)
diphenhydramine (Benadryl)
dipyridamole (Persantine)
disopyramide (Norpace)
doxazosin (Cardura)
doxepin (Zonalon)
ergoloid mesylates (Hydergine)
estrogens

ethacrynic acid (Edecrin)
ferrous sulfate (iron, Feosol)
fluoxetine (Prozac)
flurazepam (Dalmane)
hydroxyzine (Vistaril)
hyoscyamine (Anaspaz, Levsin)
meperidine (Demerol)
meprobamate
metaxalone (Skelaxin)
methocarbamol (Robaxin)
methyldopa
methyldopa-hydrochlorothiazide
methyltestosterone (Android, Testred, Virilon)
mineral oil
naproxen (Aleve, Anaprox, Naprosyn)
nifedipine (Adalat, Afeditab CR, Procardia)
nitrofurantoin (Furadantin, Macrobid, Microdantin)
orphenadrine (Norflex)
oxaprozin (Daypro)
oxazepam (Serax)
oxybutynin (Ditropan, Gelnique, Oxytrol)
pentazocine (Talwin)
piroxicam (Feldene)
promethazine (Promethegan)
propantheline
propoxyphene (Darvon) and combination products
quazepam (Doral)
reserpine
temazepam (Restoril)
thioridazine
ticlopidine
triazolam (Halcion)
trimethobenzamide (Tigan)

The Beers criteria for potentially inappropriate medication use in adults 65 and older in the United States is a 
compilation of drugs and drug classes found to increase the risk of adverse events in older adults. Frequently, older 
adults are more sensitive to the medications or their side effects. These adverse events have significant economic and 
quality of life costs for society and individuals and can result in more frequent hospitalizations, permanent injury, or 
death. Often, the potential for adverse events can be minimized by prescribing safer alternatives or prescribing at the 
lowest effective dose. The list below appears in Archives of Internal Medicine, volume 163, published in December 
2003. It represents an update to the original list, published in 1991 by Mark H. Beers, MD.

Frick DM, et al. Potentially Inappropriate Medications for Use in Older Adults (Beers List). Updating the Beers 
criteria for potentially inappropriate medication use in older adults: results of a US consensus panel of experts. 
Arch Intern Med. 2003;163:2716-2724.
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DRUGS ASSOCIATED WITH INCREASED RISK OF FALLS IN THE ELDERLY

Many factors are associated with falls in the elderly, including frailty, disease, vision, polypharmacy, and certain 
medications. Below is a list of drugs associated with falls. Assess geriatric patients on these medications for fall 
risk and implement fall reduction strategies. 

ACE Inhibitors
benazepril (Lotensin)
captopril (Capoten)
enalapril (Vasotec)
fosinopril (Monopril)
lisinopril (Prinivil, Zestril)
moexipril (Univasc)
perindopril (Aceon)
quinapril (Accupril)
ramipril (Altace)
trandolapril (Mavik)
Angiotensin II Receptor Antagonists
candesartan (Atacand)
eprosartan (Teveten)
irbesartan (Avapro)
losartan (Cozaar)
olmesartan (Benicar)
telmisartan (Micardis) 
valsartan (Diovan)
Antiarrhythmics
digoxin (Lanoxin)
disopyramide (Norpace)
Anticonvulsants
carbamazepine (Tegretol)
ethosuximide (Zarontin)
felbamate (Felbatol)
gabapentin (Neurontin)
lamotrigine (Lamictal)
levetiracetam (Keppra)
methsuximide (Celontin)
phenobarbital (Luminal)
phenytoin (Dilantin)
pregabalin (Lyrica)
primidone (Mysoline)
tiagabine (Gabatril)
topiramate (Topamax)
valproate (Depakene, Depakote, 

Stavzor)
zonisamide (Zonegran)
Antidepressants
amitriptyline (Elavil)
amoxapine
bupropion (Aplenzin,

Wellbutrin)
citalopram (Celexa)
clomipramine (Anafranil)
desipramine (Norpramin)
doxepin
duloxetine (Cymbalta)
escitalopram (Lexapro)
fluoxetine (Prozac)
fluvoxamine (Luvox)
imipramine (Tofranil)
isocarboxazid (Marplan)
maprotiline
mirtazapine (Remeron)
nefazodone
paroxetine (Paxil, Pexeva)
phenelzine (Nardil)
protriptyline (Vivactil)

sertraline (Zoloft)
tranylcypromine (Parnate)
trazodone
trimipramine (Surmontil)
venlafaxine (Effexor)
Antihistamines/Antinauseants
dimenhydrinate (Dramamine)
diphenhydramine (Benadryl)
hydroxyzine (Vistaril)
meclizine (Antivert, Bonine)
metoclopramide (Metozolv ODT, 

Reglan)
prochlorperazine (Compro)
promethazine (Promethegan)
scopolamine patch (Transderm 

Scop)
Antiparkinsonian Agents
amantadine (Symmetrel)
bromocriptine (Parlodel)
entacapone (Comtan)
levodopa/carbidopa (Parcopa, 

Sinemet)
pramipexole (Mirapex)
selegiline (Eldepryl, Zelapar)     
Antipsychotics (Atypical)
aripiprazole (Abilify)
clozapine (Clozaril, FazaClo)
olanzapine (Zyprexa)
paliperidone (Invega)
quetiapine (Seroquel)
risperidone (Risperdal)
ziprasidone (Geodon)
Antipsychotics (Neuroleptics)
chlorpromazine
fluphenazine
haloperidol (Haldol)
loxapine (Loxitane)
molindone (Moban)
perphenazine 
pimozide (Orap)
thioridazine
thiothixine (Navane)
trifluoperazine
Anxiolytics 
buspirone (Buspar) 
meprobamate
Benzodiazepines (Long Acting)
chlordiazepoxide (Librium)
clonazepam (Klonopin)
clorazepate (Tranxene)
diazepam (Valium)
flurazepam (Dalmane)
quazepam (Doral)
Benzodiazepines (Intermediate Acting)
alprazolam (Niravam, Xanax)
estazolam (Prosom)
lorazepam (Ativan)
oxazepam (Serax)
temazepam (Restoril)

Benzodiazepines (Short Acting)
triazolam (Halcion)
Beta Blockers
acebutolol (Sectral)
atenolol (Tenormin)
bisoprolol (Zebeta)
carvedilol (Coreg)
labetalol (Trandate)
metoprolol (Lopressor, Toprol XL)
propranolol (Inderal, InnoPran XL)
timolol
Calcium Channel Blockers
amlodipine (Norvasc)
diltiazem (Cardizem, Cartia XT, 

Dilacor XR, Taztia XT, Tiazac)
felodipine
isradipine (DynaCirc CR)
nicardipine (Cardene)
nifedipine (Adalat CC, Afeditab CC, 

Procardia XL)
nisoldipine (Sular)
verapamil (Calan, Covera HS, Isoptin, 

Verelan)
Diuretics
amiloride/HCTZ
bumetanide
furosemide (Lasix)
hydrochlorothiazide (Microzide)
triamterene/HCTZ (Dyazide, Maxzide)
Opioid Analgesics
codeine
fentanyl (Actiq, Duragesic, Fentora, 

Sublimaze)
hydrocodone
hydromorphone (Dilaudid)
levorphanol (Levo-Dromoran)
meperidine (Demerol)
methadone (Dolophine)
morphine (Avinza, DepoDur, 

Duramorph, Kadian, MS Contin, 
Oramorph, Roxanol)

oxycodone (OxyContin, Roxicodone)
oxymorphone (Opana)
pentazocine (Talwin)
propoxyphene (Darvon)
Skeletal Muscle Relaxants
Baclofen (Lioresal)
Vasodilators
doxazosin (Cardura)
hydralazine
isosorbide (Dilatrate SR, Imdur, Ismo, 

Isordil, Monoket)
nitroglycerin (Minitran, Nitro-Dur, 

Nitrostat)
prazosin (Minipress)
terazosin (Hytrin)

American Geriatrics Society (AGS) Panel on Falls in Older Persons, Guideline for the Prevention of Falls in 
Older Persons JAGS 49:664–672, 2001.

Keys PA. Preventing Falls in the Elderly: The Role of the Pharmacist. J Pharm Pract. 17(2):149-152, 2004.
Cooper JW, Burfield AH. Medication Interventions for Fall Prevention in the Older Adult. J Am Pharm Assoc. 

49:e70-84, 2009.
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C5

Brand names always start with an upper case letter. Some brand names incorporate tall man letters in initial characters and may
not be readily recognized as brand names. Brand name products appear in black; generic/other products appear in red.   

argatroban Orgaran

Aricept Aciphex

Aricept Azilect

ARIPiprazole proton pump inhibitors

ARIPiprazole RABEprazole

Asacol Os-Cal

Atacand antacid

Atrovent Natru-Vent

Avandamet Anzemet

Avandia Prandin

Avandia Coumadin

AVINza INVanz

AVINza Evista

Axert Antivert

azaCITIDine azaTHIOprine

azaTHIOprine azaCITIDine

Azilect Aricept

B & O (belladonna and opium) Beano

BabyBIG
HBIG (hepatitis B
immune globulin)

Bayhep-B Bayrab

Bayhep-B Bayrho-D

Bayrab Bayhep-B

Bayrab Bayrho-D

Bayrho-D Bayhep-B

Bayrho-D Bayrab

Beano B & O (belladonna and opium) 

Benadryl benazepril

benazepril Benadryl

Benicar Mevacor

Betadine (with
povidone-iodine)

Betadine (without
povidone-iodine)

Betadine (without
povidone-iodine)

Betadine (with
povidone-iodine)

Bextra Zetia

Bicillin C-R Bicillin L-A

Bicillin L-A Bicillin C-R

Bicitra Polycitra

Bidex Videx

Brethine Methergine

Brevibloc Brevital

Brevital Brevibloc

buPROPion busPIRone

busPIRone buPROPion

Capadex [non-US product] Kapidex

Capex Kapidex

Abelcet amphotericin B 

Accupril Aciphex

acetaZOLAMIDE acetoHEXAMIDE

acetic acid for irrigation glacial acetic acid

acetoHEXAMIDE acetaZOLAMIDE

Aciphex Accupril

Aciphex Aricept

Activase Cathflo Activase 

Activase TNKase

Actonel Actos

Actos Actonel

Adacel (Tdap) Daptacel (DTaP) 

Adderall Inderal

Adderall Adderall XR

Adderall XR Adderall

Advair Advicor

Advicor Advair

Advicor Altocor

Afrin (oxymetazoline) Afrin (saline) 

Afrin (saline) Afrin (oxymetazoline) 

Aggrastat argatroban

Aldara Alora

Alkeran Leukeran

Alkeran Myleran

Allegra Viagra

Alora Aldara

ALPRAZolam LORazepam

Altocor Advicor

amantadine amiodarone

Amaryl Reminyl

Ambisome amphotericin B

Amicar Omacor

Amikin Kineret

aMILoride

aMILoride

amLODIPine

amiodarone amantadine

amLODIPine

amphotericin B Abelcet

amphotericin B Ambisome

Anacin Anacin-3

Anacin-3 Anacin

antacid Atacand

Antivert Axert

Anzemet Avandamet

Apresoline Priscoline

argatroban Aggrastat

LIST OF CONFUSED DRUG NAMES

Drug Name Confused Drug Name Drug Name Confused Drug Name
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C6

Brand names always start with an upper case letter. Some brand names incorporate tall man letters in initial characters and may
not be readily recognized as brand names. Brand name products appear in black; generic/other products appear in red.   

Comvax Recombivax HB

Cortrosyn colchicine

Coumadin Avandia

Coumadin Cardura

Cozaar Colace

Cozaar Zocor

cycloSERINE cycloSPORINE

cycloSPORINE cycloSERINE

Cymbalta Symbyax

DACTINomycin DAPTOmycin

Daptacel (DTaP) Adacel (Tdap) 

DAPTOmycin DACTINomycin

Darvocet Percocet

Darvon Diovan

DAUNOrubicin

DOXOrubicin

DAUNOrubicin

DAUNOrubicin

IDArubicin

DAUNOrubicin
citrate liposomal

DAUNOrubicin

Denavir indinavir

Depakote Depakote ER

Depakote ER Depakote

Depo-Medrol Solu-MEDROL

Depo-Provera Depo-subQ provera 104

Depo-subQ provera 104 Depo-Provera

desipramine disopyramide

dexmethylphenidate methadone

Diabinese Diamox

Diabeta Zebeta

Diamox Diabinese

Difl ucan Diprivan

Dilacor XR Pilocar

Dilaudid

Dilaudid-5

Dilaudid-5

Dilaudid

dimenhyDRINATE diphenhydrAMINE
diphenhydrAMINE dimenhyDRINATE

Dioval Diovan

Diovan Dioval

Diovan Zyban

Diovan Darvon

Diprivan Difl ucan

Diprivan Ditropan

disopyramide desipramine

Ditropan Diprivan

DOBUTamine DOPamine

DOPamine DOBUTamine

Carac Kuric

captopril carvedilol

carBAMazepine OXcarbazepine

CARBOplatin CISplatin

Cardura Coumadin

carvedilol captopril

Casodex Kapidex

Cathfl o Activase Activase

Cedax Cidex

ceFAZolin cefTRIAXone

cefTRIAXone ceFAZolin

CeleBREX CeleXA

CeleBREX Cerebyx

CeleXA ZyPREXA

CeleXA CeleBREX

CeleXA Cerebyx

Cerebyx CeleBREX

Cerebyx CeleXA

cetirizine sertraline

chlordiazePOXIDE chlorproMAZINE

chlorproMAZINE chlordiazePOXIDE

chlorproMAZINE chlorproPAMIDE

chlorproPAMIDE chlorproMAZINE

Cidex Cedax

CISplatin CARBOplatin

Claritin (loratadine) 
Claritin Eye

(ketotifen fumarate)

Claritin-D Claritin-D 24

Claritin-D 24 Claritin-D

Claritin Eye
(ketotifen fumarate)

Claritin (loratadine) 

Clindesse Clindets

Clindets Clindesse

clomiPHENE clomiPRAMINE

clomiPRAMINE clomiPHENE

clonazePAM

clonazePAM

cloNIDine

clonazePAM LORazepam

cloNIDine

cloNIDine KlonoPIN

Clozaril Colazal

coagulation factor IX
(recombinant)

 factor IX complex,
vapor heated

codeine Lodine

Colace Cozaar

Colazal Clozaril

colchicine Cortrosyn

Drug Name Confused Drug Name Drug Name Confused Drug Name

LIST OF CONFUSED DRUG NAMES continued 

DAUNOrubicin
citrate liposomal
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C7

Brand names always start with an upper case letter. Some brand names incorporate tall man letters in initial characters and may
not be readily recognized as brand names. Brand name products appear in black; generic/other products appear in red.   

Drug Name Confused Drug Name Drug Name Confused Drug Name

LIST OF CONFUSED DRUG NAMES continued 

fluvoxaMINE flavoxATE 

Folex Foltx

folic acid
folinic acid

(leucovorin calcium)

folinic acid
(leucovorin calcium)

folic acid

Foltx Folex

fomepizole omeprazole

Foradil Fortical

Foradil Toradol

Fortical Foradil

gentamicin gentian violet

gentian violet gentamicin

glacial acetic acid acetic acid for irrigation

glipiZIDE glyBURIDE

glyBURIDE glipiZIDE

Granulex Regranex

guaiFENesin guanFACINE

guanFACINE guaiFENesin

HBIG (hepatitis B
immune globulin) 

BabyBIG

Healon Hyalgan

heparin Hespan

Hespan heparin

HMG-CoA reductase
inhibitors (“statins”) 

nystatin

HumaLOG HumuLIN

HumaLOG NovoLOG

HumaLOG Mix 75/25 HumuLIN 70/30

Humapen Memoir
(for use with HumaLOG)

Humira Pen 

Humira Pen 
Humapen Memoir

(for use with HumaLOG)

HumuLIN NovoLIN

HumuLIN HumaLOG

HumuLIN 70/30 HumaLOG Mix 75/25

Hyalgan Healon

hydrALAZINE hydrOXYzine

HYDROcodone oxyCODONE

Hydrogesic hydrOXYzine

HYDROmorphone morphine

hydrOXYzine Hydrogesic

hydrOXYzine hydrALAZINE

IDArubicin DAUNOrubicin

IDArubicin DOXOrubicin

Inderal Adderall

indinavir Denavir

Doribax Zovirax

Doxil Paxil

DOXOrubicin DAUNOrubicin

DOXOrubicin DOXOrubicin liposomal

DOXOrubicin IDArubicin

DOXOrubicin liposomal DOXOrubicin

Dulcolax (bisacodyl) Dulcolax (docusate sodium)

Dulcolax (docusate sodium) Dulcolax (bisacodyl) 

DULoxetine FLUoxetine

Durasal Durezol

Durezol Durasal

Duricef Ultracet

Dynacin Dynacirc

Dynacirc Dynacin

edetate calcium disodium edetate disodium

edetate disodium edetate calcium disodium

Effexor Effexor XR

Effexor XR Effexor

Enbrel Levbid

Engerix-B adult
Engerix-B pediatric/

adolescent

Engerix-B pediatric/
adolescent

Engerix-B adult

Enjuvia Januvia

ePHEDrine EPINEPHrine

EPINEPHrine ePHEDrine

Estratest Estratest HS

Estratest HS Estratest

ethambutol Ethmozine

Ethmozine ethambutol

Evista AVINza

factor IX complex,
vapor heated

coagulation factor IX
(recombinant) 

Fanapt Xanax

Femara Femhrt

Femhrt Femara

fentaNYL SUFentanil

Fioricet Fiorinal

Fiorinal Fioricet

fl avoxATE fluvoxaMINE 

Flonase Flovent

Flovent Flonase

fl umazenil influenza virus vaccine 

FLUoxetine PARoxetine

FLUoxetine DULoxetine

FLUoxetine Loxitane
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Brand names always start with an upper case letter. Some brand names incorporate tall man letters in initial characters and may
not be readily recognized as brand names. Brand name products appear in black; generic/other products appear in red.   

Drug Name Confused Drug Name Drug Name Confused Drug Name

LIST OF CONFUSED DRUG NAMES continued 

Lantus Lente

Lariam Levaquin

Lasix Luvox

Lente Lantus

leucovorin calcium Leukeran

Leukeran Alkeran

Leukeran Myleran

Leukeran leucovorin calcium

Levaquin Lariam

Levbid Enbrel

Levemir Lovenox

levETIRAcetam levOCARNitine

levETIRAcetam levofloxacin

levOCARNitine levETIRAcetam

levofl oxacin levETIRAcetam

levothyroxine lamoTRIgine

levothyroxine Lanoxin

Lexapro Loxitane

Lexiva Pexeva

Lipitor Loniten

Lipitor ZyrTEC

lithium carbonate lanthanum carbonate

Lodine codeine

Lodine iodine

Loniten Lipitor

Lopressor Lyrica

LORazepam ALPRAZolam

LORazepam clonazePAM

LORazepam Lovaza

Lotronex Protonix

Lovaza LORazepam

Lovenox Levemir

Loxitane Lexapro

Loxitane FLUoxetine

Loxitane Soriatane

Lunesta Neulasta

Lupron Depot-3 Month Lupron Depot-Ped

Lupron Depot-Ped Lupron Depot-3 Month

Luvox Lasix

Lyrica Lopressor

Maalox Maalox Total Stomach Relief 

Maalox Total Stomach Relief Maalox

Matulane Materna

Materna Matulane

Maxzide Microzide

inFLIXimab riTUXimab

infl uenza virus vaccine flumazenil 

infl uenza virus vaccine
tuberculin purifi ed

protein derivative (PPD) 

Inspra Spiriva

INVanz AVINza

iodine Lodine

Isordil

ISOtretinoin tretinoin

Jantoven Janumet

Jantoven Januvia

Janumet Jantoven

Janumet Januvia

Janumet Sinemet

Januvia Enjuvia

Januvia Jantoven

Januvia Janumet

K-Phos Neutral Neutra-Phos-K

Kaopectate
(bismuth subsalicylate)

Kaopectate
(docusate calcium)

Kaopectate
(docusate calcium)

Kaopectate
(bismuth subsalicylate)

Kadian Kapidex

Kaletra Keppra

Kapidex Capadex [non-US product]

Kapidex Capex

Kapidex Casodex

Kapidex Kadian

Kefl ex Keppra

Keppra Kaletra

Keppra Kefl ex

Ketalar ketorolac

ketorolac Ketalar

ketorolac methadone

Kineret Amikin

KlonoPIN cloNIDine

Kuric Carac

Kwell Qwell

LaMICtal LamISIL

LamISIL LaMICtal

lamiVUDine lamoTRIgine

lamoTRIgine lamiVUDine

lamoTRIgine levothyroxine

Lanoxin levothyroxine

Lanoxin naloxone

lanthanum carbonate lithium carbonate

Plendil
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Brand names always start with an upper case letter. Some brand names incorporate tall man letters in initial characters and may
not be readily recognized as brand names. Brand name products appear in black; generic/other products appear in red.   

Drug Name Confused Drug Name Drug Name Confused Drug Name

LIST OF CONFUSED DRUG NAMES continued 

Narcan Norcuron

Natru-Vent Atrovent

Navane Norvasc

Neo-Synephrine
(oxymetazoline) 

Neo-Synephrine
(phenylephrine) 

Neo-Synephrine
(phenylephrine) 

Neo-Synephrine 
(oxymetazoline)

Neulasta Lunesta

Neulasta Neumega

Neumega Neupogen

Neumega Neulasta

Neupogen Neumega

Neurontin Motrin

Neurontin Noroxin

Neutra-Phos-K K-Phos Neutral

NexAVAR NexIUM

NexIUM NexAVAR

niCARdipine NIFEdipine

NIFEdipine niCARdipine

NIFEdipine niMODipine

niMODipine NIFEdipine

Norcuron Narcan

Normodyne Norpramin

Noroxin Neurontin

Norpramin Normodyne

Norvasc Navane

NovoLIN HumuLIN

NovoLIN NovoLOG

NovoLIN 70/30 NovoLOG Mix 70/30

NovoLOG HumaLOG

NovoLOG NovoLIN

NovoLOG FLEXPEN NovoLOG Mix 70/30 FLEXPEN

NovoLOG Mix 70/30 FLEXPEN NovoLOG FLEXPEN

NovoLOG Mix 70/30 NovoLIN 70/30

nystatin
HMG-CoA reductase
inhibitors (“statins”) 

Occlusal-HP Ocuflox

Ocuflox Occlusal-HP

OLANZapine QUEtiapine

Omacor Amicar

omeprazole fomepizole

opium tincture
paregoric (camphorated

tincture of opium) 

Oracea Orencia

Orencia Oracea

Orgaran argatroban

Menactra Menomune

Menomune Menactra

Mephyton methadone

Metadate methadone

Metadate CD Metadate ER

Metadate ER Metadate CD

Metadate ER methadone

metFORMIN metroNIDAZOLE

methadone dexmethylphenidate

methadone ketorolac

methadone Mephyton

methadone Metadate

methadone Metadate ER

methadone methylphenidate

Methergine Brethine

methimazole Metolazone

methylphenidate methadone

metolazone methimazole

metoprolol succina metoprolol tartrate

metoprolol tartrate metoprolol succinate

metroNIDAZOLE metFORMIN

Mevacor Benicar

Micronase Microzide

Microzide Maxzide

Microzide Micronase

midodrine Midrin

Midrin midodrine

mifepristone misoprostol

Miralax Mirapex

Mirapex Miralax

misoprostol mifepristone

morphine HYDROmorphone

morphine - non-concentrated
oral liquid 

morphine - non-concentrated
oral liquid 

morphine - oral liquid
concentrate 

morphine - oral liquid
concentrate 

Motrin Neurontin

MS Contin OxyCONTIN

Mucinex Mucomyst

Mucinex D Mucinex DM

Mucinex DM Mucinex D 

Mucomyst Mucinex

Myleran Alkeran

Myleran Leukeran

naloxone Lanoxin
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Brand names always start with an upper case letter. Some brand names incorporate tall man letters in initial characters and may
not be readily recognized as brand names. Brand name products appear in black; generic/other products appear in red.   

Drug Name Confused Drug Name Drug Name Confused Drug Name

LIST OF CONFUSED DRUG NAMES continued 

predniSONE prednisoLONE

PriLOSEC Pristiq

PriLOSEC PROzac

Priscoline Apresoline

Pristiq PriLOSEC

probenecid Procanbid

Procan SR Procanbid

Procanbid probenecid

Procanbid Procan SR

Procardia XL Protain XL

Procet Percocet

Prograf PROzac

propylthiouracil Purinethol

Proscar Provera

Protain XL Procardia XL

protamine Protonix

proton pump inhibitors ARIPiprazole

Protonix Lotronex

Protonix protamine

Provera Proscar

Provera PROzac

PROzac Prograf

PROzac PriLOSEC

PROzac Provera

Purinethol propylthiouracil

QUEtiapine OLANZapine

quiNIDine quiNINE

quiNINE quiNIDine

Qwell Kwell

RABEprazole ARIPiprazole

Razadyne Rozerem

Recombivax HB Comvax

Regranex Granulex

Reminyl Robinul

Reminyl Amaryl

Renagel Renvela

Renvela Renagel

Reprexain ZyPREXA

Restoril RisperDAL

Retrovir ritonavir

Rifadin Rifater

Rifamate rifampin

rifampin Rifamate

rifampin rifaximin

OrthoTri-Cyclen Ortho Tri-Cyclen LO 

Ortho Tri-Cyclen LO OrthoTri-Cyclen 

Os-Cal Asacol

OXcarbazepine carBAMazepine

oxyCODONE HYDROcodone

oxyCODONE OxyCONTIN

OxyCONTIN MS Contin

OxyCONTIN oxyCODONE

PACLitaxel
PACLitaxel protein-bound

particles 

PACLitaxel protein-bound
particles 

PACLitaxel

Pamelor Panlor DC

Pamelor Tambocor

Panlor DC Pamelor

paregoric (camphorated
tincture of opium) 

opium tincture

PARoxetine FLUoxetine

PARoxetine piroxicam

Patanol Platinol

Pavulon Peptavlon

Paxil Doxil

Paxil Taxol

Paxil Plavix

PEMEtrexed PRALAtrexate

Peptavlon Pavulon

Percocet Darvocet

Percocet Procet

Pexeva Lexiva

PENTobarbital PHENobarbital

PHENobarbital PENTobarbital

Pilocar Dilacor XR

piroxicam PARoxetine

Platinol Patanol

Plavix Paxil

Plendil Isordil

pneumococcal 7-valent
vaccine 

pneumococcal 7-valent
vaccine 

pneumococcal polyvalent 
vaccine

pneumococcal polyvalent 
vaccine

Polycitra Bicitra

PRALAtrexate PEMEtrexed

Prandin Avandia

Precare Precose

Precose Precare

prednisoLONE predniSONE
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Brand names always start with an upper case letter. Some brand names incorporate tall man letters in initial characters and may
not be readily recognized as brand names. Brand name products appear in black; generic/other products appear in red.   

Drug Name Confused Drug Name Drug Name Confused Drug Name

LIST OF CONFUSED DRUG NAMES continued 

Soriatane sertraline

Soriatane Sonata

sotalol Sudafed

Spiriva Inspra

Sudafed sotalol

Sudafed Sudafed PE

Sudafed PE Sudafed

SUFentanil fentaNYL

sulfADIAZINE sulfaSALAzine

sulfADIAZINEf sulfiSOXAZOLE  

sulfaSALAzine sulfADIAZINE

sulfiSOXAZOLE sulfADIAZINE

SUMAtriptan sitaGLIPtin

SUMAtriptan ZOLMitriptan

Symbyax Cymbalta

Tambocor Pamelor

Taxol Taxotere

Taxol Paxil

Taxotere Taxol

TEGretol TEGretol XR

TEGretol Tequin

TEGretol TRENtal

TEGretol XR TEGretol

Tequin TEGretol

Tequin Ticlid

Testoderm TTS Testoderm

Testoderm TTS Testoderm with Adhesive 

Testoderm with Adhesive Testoderm

Testoderm with Adhesive Testoderm TTS 

Testoderm Testoderm TTS 

Testoderm Testoderm with Adhesive 

tetanus diphtheria toxoid (Td)
tuberculin purified protein

derivative (PPD) 

Thalomid Thiamine

Thiamine Thalomid

tiaGABine tiZANidine

Tiazac Ziac

Ticlid Tequin

tiZANidine tiaGABine

TNKase Activase

TNKase t-PA

Tobradex Tobrex

Tobrex Tobradex

TOLAZamide TOLBUTamide

TOLBUTamide TOLAZamide

Rifater Rifadin

rifaximin rifampin

RisperDAL Restoril

risperiDONE rOPINIRole

Ritalin ritodrine

Ritalin LA Ritalin SR

Ritalin SR Ritalin LA

ritodrine Ritalin

ritonavir Retrovir

riTUXimab inFLIXimab

Robinul Reminyl

rOPINIRole risperiDONE

Roxanol Roxicodone Intensol

Roxanol Roxicet

Roxicet Roxanol

Roxicodone Intensol Roxanol

Rozerem Razadyne

Salagen selegiline

SandIMMUNE SandoSTATIN

SandoSTATIN SandIMMUNE

saquinavir SINEquan

saquinavir (free base) saquinavir mesylate

saquinavir mesylate saquinavir (free base)

Sarafem Serophene

selegiline Salagen

Serophene Sarafem

SEROquel SEROquel XR

SEROquel Serzone

SEROquel SINEquan

SEROquel XR SEROquel

sertraline cetirizine

sertraline Soriatane

Serzone SEROquel

Sinemet Janumet

SINEquan saquinavir

SINEquan SEROquel

SINEquan Singulair

SINEquan Zonegran

Singulair SINEquan

sitaGLIPtin SUMAtriptan

Solu-CORTEF Solu-MEDROL

Solu-MEDROL Depo-Medrol

Solu-MEDROL Solu-CORTEF

Sonata Soriatane

Soriatane Loxitane
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Brand names always start with an upper case letter. Some brand names incorporate tall man letters in initial characters and may
not be readily recognized as brand names. Brand name products appear in black; generic/other products appear in red.   

Drug Name Confused Drug Name Drug Name Confused Drug Name

LIST OF CONFUSED DRUG NAMES continued 

Xenical Xeloda

Yasmin Yaz

Yaz Yasmin

Zantac Xanax

Zantac ZyrTEC

Zavesca (miglustat) 

Zavesca (miglustat) Zavesca (escitalopram)
[non-US product] 

Zavesca (escitalopram)
[non-US product] 

Zebeta Diabeta

Zebeta Zetia

Zegerid Zestril

Zelapar (Zydis formulation) ZyPREXA Zydis

Zestril Zegerid

Zestril Zetia

Zestril ZyPREXA

Zetia Bextra

Zetia Zebeta

Zetia Zestril

Ziac Tiazac

Zocor Cozaar

Zocor ZyrTEC

ZOLMitriptan SUMAtriptan

Zonegran SINEquan

Zostrix Zovirax

Zovirax Doribax

Zovirax Zyvox

Zovirax Zostrix

Zyban Diovan

ZyPREXA CeleXA

ZyPREXA Reprexain

ZyPREXA Zestril

ZyPREXA ZyrTEC

ZyPREXA Zydis Zelapar (Zydis formulation)

ZyrTEC Lipitor

ZyrTEC Zantac

ZyrTEC Zocor

ZyrTEC ZyPREXA

ZyrTEC ZyrTEC-D

ZyrTEC (cetirizine) ZyrTEC Itchy Eye Drops
(ketotifen fumarate) 

ZyrTEC Itchy Eye Drops
(ketotifen fumarate) 

ZyrTEC-D ZyrTEC

ZyrTEC (cetirizine)  

Zyvox Vioxx

Topamax Toprol-XL

Toprol-XL Topamax

Toradol Foradil

t-PA TNKase

Tracleer Tricor

traMADol traZODone

traZODone traMADol

TRENtal TEGretol

tretinoin ISOtretinoin

Tricor Tracleer

tromethamine Trophamine

Trophamine tromethamine

tuberculin purifi ed protein
derivative (PPD) 

tuberculin purifi ed protein
derivative (PPD) 

infl uenza virus vaccine

tetanus diphtheria toxoid (Td)

Tylenol Tylenol PM

Tylenol PM Tylenol

Ultracet Duricef

valACYclovir valGANciclovir

Valcyte Valtrex

valGANciclovir valACYclovir

Valtrex Valcyte

Varivax
VZIG (varicella-zoster
immune globulin)

Vesanoid Vesicare

Vesicare Vesanoid

Vexol Vosol

Viagra Allegra

Videx Bidex

vinBLAStine vinCRIStine

vinCRIStine vinBLAStine

Viokase Viokase 8 

Viokase 8 Viokase

Vioxx Zyvox

Viracept Viramune

Viramune Viracept

Vosol Vexol

VZIG (varicella-zoster
immune globulin)

Varivax

Wellbutrin SR Wellbutrin XL

Wellbutrin XL Wellbutrin SR

Xanax Fanapt

Xanax Zantac

Xeloda Xenical
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DO NOT CRUSH!

Accutane Capsule (MMI)

Aciphex Tablet (SR)

Actiq lozenge (SR)

Actonel Tablet (I)

Adalat CC tablet (SR)

Adderall XR Capsule (SR) see code “C”

AeroHist Plus Tablet (SR)

Afeditab CR Tablet (SR)

Afinitor Tablet (MMI)

Aggrenox Capsule (SR)

Alavert Allergy Sinus 12 Hour Tablet (SR)

Allegra-D Tablet (SR)

Allfen Jr Tablet (SR)

Allfen Jr Capsule (SR) see code “C”

Alpophen Tablet (EC)

Alprazolam ER Tablet (SR)

Altoprev Tablet (SR)

Ambien CR Tablet (SR)

Amitza Capsule (SR)

Amrix Capsule (SR)

Aprisor Capsule (SR) see code “C”

Aptivus Capsule 

Aquatab C Tablet (SR)
may break scored tablet only

Aquatab D Tablet (SR)

Arthrotec Tablet (EC)

Asacol Tablet (SR)

Ascriptin A/D Tablet (EC)

Aspirin Bayer Enteric coated Caplet (EC)

Aspirin Bayer Low Adult Tablet (EC)

Aspirin Bayer Regular
Strength Caplet (EC)

Augmentin XR tablet (SR)
see codes “A” and “B”

Avinza Capsule (SR) see code “C”

Avodart Capsule (women of childbearing 
age should not handle this tablet)

Azulfidine EN-tablet (EC)

Bellahist–D LA Tablet (SR)

Biaxin-XL Tablet (SR)

Bidhist–D Tablet (SR)

Biltricide tablet  see code “B”

Bisa-lax Tablet (EC)  see code “D”

Biohist LA Tablet (SR) see code “B”

Bisac-Evac Tablet (EC)  see code “D”

Bisacodyl Tablet (EC)  see code “D”

Boniva Tablet (alteration of tablet may 
cause oropharyngeal irritation)

Bromfed PD Capsule (SR)
Budeprion SR Tablet (SR)
Calan SR Tablet (SR) see code “B”
Carbatrol Capsule (SR) see code “C”
Cardene SR Capsule (SR)
Cardizem CD Capsule (SR)
Cardizem LA Tablet (SR)
Cardura XL Capsule (SR)
Cartia XT Capsule (SR)
Cefaclor Extended-release Tablet (SR)
Ceftin Tablet 
Cefuroxime Tablet
CellCept Capsule, Tablet (potential for 

teratogenic reaction)
Chlor-Trimeton 12 Hour Tablet (SR)
Cipro XR Tablet (SR)
Claritin-D 12 Hour Tablet (SR)
Claritin-D 24 Hour Tablet (SR)
Colace Capsule 
Colestid Tablet (SR)
Concerta Tablet (SR)
Commit Lozenge
Cotazym-S Capsule (EC) see code “C”
Covera-HS Tablet (SR)
Creon 5,10, 20 Capsule (SR) see code “C”
Crixivan Capsule  see code “C”
Cymbalta Capsule (SR) 
Cytovene Capsule
Dallergy Tablet (SR)

scored tablet may be broken
Dallergy-JR Capsule (SR)
Deconamine SR Capsule (SR)
Depakene (SR, MMI)
Depakote Tablet (SR)
Depakote ER Tablet (SR)
Detrol LA Capsule (SR)
Dilacor XR Capsule (SR)
Dilatrate-SR Capsule (SR)
Diltiazem LA, SR, CD, XR 
Ditropan XL Tablet (SR)
Divalproex ER Tablet (SR) 
Doxidan Tablet (SR)
Drixoral Cold/Allergy Tablet (SR)
Drixoral Nondrowsy Tablet (SR)
Drixoral Allergy Sinus Tablet (SR)
Droxia Capsule

(wear gloves to open capsule)
Dulcolax Tablet, Capsule see code “D”
DynaCirc CR Tablet (SR)
Easprin Tablet (EC)
EC-Naprosyn Tablet (EC)
E.E.S. 400 Tablet (EC)
Effer-K Tablet (EVT)
Effexor XR Capsule (SR)
Enablex Tablet (SR)
Entocort EC Capsule (EC)
Equetro Capsule (SR)
Ergomar (Sublingual form)
Ery-Tab Tablet (EC)
Erythromycin Stearate Tablet (EC)

Erythromycin Base Tablet (EC)
Erythomycin Delayed-Release Capsule 

(pellets) (see code “C”)
Evista Tablet

(potential for teratogenic reaction)
Feen-a-mint Tablet (EC)
Feldene Capsule (MMI)
Fentora Tablet 
Feosol Tablet (EC)
Feratab Tablet (EC)
Fergon Tablet (EC)
Fero-Grad 500 mg Tablet (SR)
Ferro-Sequels Tablet (SR)
Flagyl ER Tablet (SR)
Fleet Laxative Tablet (EC)
Flomax Capsule (SR)
Focalin XR Capsule (SR) may be opened 

and sprinkled on food
Fosamax Tablet (SR)
Gleevec Tablet 
Glipizide Tablet (SR)
Glucophage XR Tablet (SR)
Glucotrol XL Tablet (SR)
Glumetza Tablet (SR)
Guaifed Capsule (SR)
Guaifenesin Tablet (SR)
Guaifenex DM, GP, PSE Tablets (SR)
Halfprin 81 Tablet (EC)
Hydrea Capsule

(wear gloves to administer)
Imdur Tablet (SR) see code “B”
Inderal LA Capsule (SR)
Indocin SR Capsule (SR)
InnoPran XL Capsule (SR)
Intelence Tablet

(may disperse tablet in water)
Invega Tablet (SR)
Isoptin SR Tablet (SR)
Isordil Sublingual Tablet 
Isosorbide Dinitrate Sublingual Tablet
Kadian Capsule (SR)

Not to be given thru N/G tubes
Kaletra Tablet 
Kaon CL-10 Tablet (SR)
Keppra Tablet 
Ketek Tablet (SR)
Klor-Con Tablet (SR) 
Klotrix Tablet (SR)
K-Lyte CL, DS Tablets (EVT)
K-Tab Tablet (SR)
Lamictal XR Tablet (SR)
Lescol XL Tablet (SR)
Levbid Tablet (SR)
Levsinex Timecaps Capsule (SR)
Liadal Tablet (SR)
Lithobid Tablet (SR)
Lovaza Capsule (do not put contents

of capsule in styrofoam or
plastic container)

Luvox CR Capsule (SR)
Mestinon Timespan Tablet (SR)
Metadate ER Tablet (SR)
Metadate CD Capsule (SR)
Methylin ER Tablet (SR)
Metoprolol ER Tablet (SR) see code “C”
Micro K Extendcaps Capsule (SR)

see codes “A” & “C”

Enteric-coated (EC)
Extended release
Effervescent tablet (EVT)
Irritant (I)
Mucous Membrane irritant (MMI)
Orally Disintegrating tablets (ODT)
Slow-release (SR)
Sublingual forms of drugs
Sustained-release

Do not crush any oral medication that
is labeled as:

CD CR LA SR XL XR XT

Do not crush any oral medication
that ends in the following letters:

MEDICATIONS THAT SHOULD
NOT BE CRUSHED:
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DO NOT CRUSH!

Modane Tablet (EC) see code “D”
Moxatag Tablet (SR)
Morphine Sulfate extended-release

tablet (SR)
Motrin Tablet 
MS Contin Tablet (SR) see code “A”
Mucinex Tablet (SR)
Mucinex DM Tablet (SR)
Myfortic Tablet (SR)
Neprelan Tablet (SR)
Nasatab LA Tablet (SR) see code “B”
Nexium Capsule (SR) see code “C”
Niaspan Tablet (SR)
Nicotinic Acid Capsule, Tablet (SR)

see code “B”
Nifedical XL Tablet (SR)
Nifedipine extended-release Tablet (SR)
Nitrostat Tablet (sublingual only)

see code “E”
Norpace CR Capsule (SR)
**Opana ER (Crushing tablet may be fatal)
Oramorph SR Tablet (SR) see code “A”
**OxyContin (Crushing tablet may be fatal)
Pancrease MT Capsule (EC) see code “C”
Pancrecarb MS Capsule (EC)

see code “C”
Pancrelipase Capsule (EC) see code “C”
Paxil CR Tablet (SR)
Plendil Tablet (SR)

Prevacid Capsule (SR)
Prevacid Solu Tablet (ODT) may dissolve 

in water to administer via NG tubes
Prevacid Suspension (SR) may mix with 

water only – DO NOT use in NG tubes
Prilosec Capsule (SR)
Prilosec OTC Tablet
Procardia XL Capsule (SR)
Propecia Tablet (women of child-bearing 

age should not handle tablet)
Proquin XR Tablet (SR)
Proscar Tablet (women of child-bearing 

age should not handle tablet)
Protonix Tablet (SR)
Prozac Weekly Tablet (EC)
Ranexa Tablet (SR)
Razadyne ER Capsule (SR)
Renagel Tablet
Requip XL Tablet (SR)
Respa-1st Tablet (SR) see code “B”
Respa-DM Tablet (SR) see code “B”
Respahist Capsule (SR) see code “C”
Respaire 60 SR, 120 SR Capsule (SR)
Revlimid Capsule

(potential for teratogenic reaction)
Ritalin LA Capsule (SR) see code “C”
Ritalin SR Tablet (SR)
Rythmol RS Capsule (SR)
Seroquel XR Tablet (SR)
Sinemet CR Tablet (SR) 
Solodyne Tablet (SR)
Straterra Capsule 

Sudafed 12 hr Capsule (SR) see code “A”
Sudafed 24 hr Capsule (SR) see code “A”
Sular Tablet (SR)
Taztia XT Capsule (SR) see code “C”
Tegretol-XR Tablet (SR)
Temodar Capsule 
Tessalon Perles Capsule
Theo-24 Capsule 
Tiazac Capsule (SR) see code “C”
Topomax Tablet/Capsule see code “C”
Toprol XL Tablet (SR) see code “B”
Trental Tablet (SR)
Tylenol Arthritis Tablet (SR)
Ultram ER Tablet (SR)

(Crushing tablet may be fatal)
Uniphyl Tablet (SR)
Uroxatral Tablet (SR)
Valcyte Tablet

(potential for teratogenic reaction)
Verapamil SR Tablet (SR) see code “B”
Verelan Capsule (SR) see code “C”
Verelan PM Capsule (SR) see code “C”
VesiCare Tablet (EC)
Videx EC Capsule (SR)
Voltaren XR Tablet (SR)
Wellbutrin SR, XL Tablet (SR)
Xanax XR Tablet (SR)
ZORprin Tablet (SR)
Zyban Tablet (SR)
Zyflo CR Tablet (SR)

MEDICATIONS THAT SHOULD
NOT BE CRUSHED:

CODES:

A: Liquid forms are available
B: Tablets that are scored may be 

broken in half
C: Capsule can be opened – 

contents may be used in pudding
or applesauce

TERATOGENIC REACTION:

An adverse effect to normal cellular 
development of an embryo or fetus.

D: Do not take with antacids or
milk products

E: Disintegrate under the tongue –
do not chew
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glyBURIDE glipiZIDE

hydrALAZINE hydrOXYzine

hydrOXYzine hydrALAZINE

medroxPROGESTERone
methylPREDNISolone –
methylTESTOSTERone 

methylPREDNISolone

methylTESTOSTERone
medroxyPROGESTERone –

methylPREDNISolone 

medroxyPROGESTERone –
methylPREDNISolone 

niCARdipine NIFEdipine

NIFEdipine niCARdipine

prednisoLONE predniSONE

predniSONE prednisoLONE

sulfADIAZINE sulfi SOXAZOLE

sulfi SOXAZOLE sulfADIAZINE

TOLAZamide TOLBUTamide

TOLBUTamide TOLAZamide

vinBLAStine vinCRIStine

vinCRIStine vinBLAStine

chlorproMAZINE chlordiazePOXIDE

CISplatin CARBOplatin

clonazePAM cloNIDine – cloZAPine –
LORazepam

cloNIDine
clonazePAM – cloZAPine –

KlonoPIN* 

cloZAPine clonazePAM –cloNIDine

DACTINomycin DAPTOmycin

DAPTOmycin DACTINomycin

DOCEtaxel PACLitaxel

DOXOrubicin IDArubicin

DULoxetine FLUoxetine – PARoxetine

ePHEDrine EPINEPHrine

EPINEPHrine ePHEDrine

fentaNYL SUFentanil

fl avoxATE fluvoxaMINE 

FLUoxetine DULoxetine –PARoxetine 

fluPHENAZine fluvoxaMINE

fl uvoxaMINE fluPHENAZine –flavoxATE 

guaiFENesin guanFACINE

guanFACINE guaiFENesin

acetaZOLAMIDE acetoHEXAMIDE

acetoHEXAMIDE acetaZOLAMIDE

buPROPion busPIRone

busPIRone buPROPion

chlorproMAZINE chlorproPAMIDE

chlorproPAMIDE chlorproMAZINE

clomiPHENE clomiPRAMINE

clomiPRAMINE clomiPHENE

cycloSERINE cycloSPORINE

cycloSPORINE cycloSERINE

DAUNOrubicin DOXOrubicin

dimenhyDRINATE diphenhydrAMINE

diphenhydrAMINE dimenhyDRINATE

DOBUTamine DOPamine

DOPamine DOBUTamine

DOXOrubicin DAUNOrubicin

glipiZIDE glyBURIDE

ALPRAZolam LORazepam

aMILoride amLODIPine

amLODIPine aMILoride

ARIPiprazole RABEprazole

AVINza* INVanz*

azaCITIDine azaTHIOprine

azaTHIOprine azaCITIDine

carBAMazepine OXcarbazepine

CARBOplatin CISplatin

ceFAZolin
cefoTEtan – cefOXitin –

cefTAZidime – cefTRIAXone 

cefoTEtan
ceFAZolin – cefOXitin –

cefTAZidime – cefTRIAXone

cefOXitin
ceFAZolin – cefoTEtan –

cefTAZidime – cefTRIAXone 

cefTAZidime
ceFAZolin – cefoTEtan –
cefOXitin – cefTRIAXone 

cefTRIAXone
ceFAZolin –cefoTEtan –
cefOXitin – cefTAZidime 

CeleBREX* CeleXA*

CeleXA* CeleBREX*

chlordiazePOXIDE chlorproMAZINE

*Brand names always start with an upper case letter. Some brand names incorporate tall man letters in initial characters and
may not be readily recognized as brand names. An asterisk follows all brand names in IMSP List of Additional Drug Names
with Tall Man Letters.    

FDA-APPROVED LIST OF GENERIC DRUG NAMES WITH TALL MAN LETTERS

Drug Name with Tall Man Letters Confused withDrug Name with Tall Man Letters Confused with

ISMP LIST OF ADDITIONAL DRUG NAMES WITH TALL MAN LETTERS

Drug Name with Tall Man Letters Confused with Drug Name with Tall Man Letters Confused with
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*Brand names always start with an upper case letter. Some brand names incorporate tall man letters in initial characters and
may not be readily recognized as brand names. An asterisk follows all brand names in IMSP List of Additional Drug Names
with Tall Man Letters.    

PriLOSEC* PROzac*

PROzac* PriLOSEC*

QUEtiapine OLANZapine

quiNIDine quiNINE

quiNINE quiNIDine

RABEprazole ARIPiprazole

RisperDAL* rOPINIRole

risperiDONE rOPINIRole

riTUXimab inFLIXimab

romiDEPsin romiPLOStim

romiPLOStim romiDEPsin

rOPINIRole RisperDAL*– risperiDONE

SandIMMUNE* SandoSTATIN*

SandoSTATIN* SandIMMUNE*

SEROquel* SINEquan*

SINEquan* SEROquel*

sitaGLIPtin SUMAtriptan

Solu–CORTEF* Solu–MEDROL*

Solu–MEDROL* Solu–CORTEF*

SORAfenib SUNItinib

SUFentanil fentaNYL

sulfADIAZINE sulfaSALAzine

sulfaSALAzine sulfADIAZINE

SUMAtriptan sitaGLIPtin – ZOLMitriptan

SUNItinib SORAfenib

TEGretol* TRENtal*

tiaGABine tiZANidine

tiZANidine tiaGABine

traMADol traZODone

traZODone traMADol

TRENtal* TEGretol*

valACYclovir valGANciclovir

valGANciclovir valACYclovir

ZOLMitriptan SUMAtriptan

ZyPREXA* ZyrTEC*

ZyrTEC* ZyPREXA*

 

HumaLOG* HumuLIN*

HumuLIN* HumaLOG*

HYDROcodone oxyCODONE

HYDROmorphone morphine

IDArubicin DOXOrubicin

inFLIXimab riTUXimab

INVanz* AVINza*

ISOtretinoin tretinoin

KlonoPIN* cloNIDine

LaMICtal* LamISIL*

LamISIL* LaMICtal*

lamiVUDine lamoTRIgine

lamoTRIgine lamiVUDine

levETIRAcetam levOCARNitine

levOCARNitine levETIRAcetam

LORazepam ALPRAZolam – clonazePAM

metFORMIN metroNIDAZOLE

metroNIDAZOLE metFORMIN

mitoMYcin mitoXANtrone

mitoXANtrone mitoMYcin

NexAVAR* NexIUM*

NexIUM* NexAVAR*

niCARdipine niMODipine – NIFEdipine

NIFEdipine niMODipine – niCARdipine

niMODipine NIFEdipine – niCARdipine

NovoLIN* NovoLOG*

NovoLOG* NovoLIN*

OLANZapine QUEtiapine

OXcarbazepine carBAMazepine

oxyCODONE HYDROcodone –OxyCONTIN*

OxyCONTIN* oxyCODONE

PACLitaxel DOCEtaxel

PARoxetine FLUoxetine – DULoxetine

PEMEtrexed PRALAtrexate

PENTobarbital PHENobarbital

PHENobarbital PENTobarbital

PRALAtrexate PEMEtrexed

Drug Name with Tall Man Letters Confused with Drug Name with Tall Man Letters Confused with

ISMP LIST OF ADDITIONAL DRUG NAMES WITH TALL MAN LETTERS(continued) 
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Interactions
Barbiturates stimulate the metabolism of other drugs that are metabolized by the liver, decreas-
ing their effectiveness. Hydantoins are highly protein-bound and may displace or be displaced by
other highly protein-bound drugs. Lamotrigine, tiagabine, and topiramate are capable of inter-
acting with several other anticonvulsants. For more specific interactions, see individual drugs.
Many drugs are capable of lowering seizure threshold and may decrease the effectiveness of an-
ticonvulsants, including tricyclic antidepressants and phenothiazines.

NURSING IMPLICATIONS
Assessment
● Assess location, duration, and characteristics of seizure activity.
● Toxicity and Overdose: Monitor serum drug levels routinely throughout anticonvulsant

therapy, especially when adding or discontinuing other agents.

Potential Nursing Diagnoses
● Risk for injury (Indications) (Side Effects).
● Deficient knowledge, related to disease process and medication regimen (Patient/Family

Teaching).

Implementation
● Administer anticonvulsants around the clock. Abrupt discontinuation may precipitate status

epilepticus.
● Implement seizure precautions.

Patient/Family Teaching
● Instruct patient to take medication every day, exactly as directed.
● May cause drowsiness. Caution patient to avoid driving or other activities requiring alertness

until response to medication is known. Do not resume driving until physician gives clearance
based on control of seizures.

● Advise patient to avoid taking alcohol or other CNS depressants concurrently with these medi-
cations.

● Advise patient to carry identification describing disease process and medication regimen at all
times.

Evaluation/Desired Outcomes
● Decrease or cessation of seizures without excessive sedation.

● ANTIDEPRESSANTS

PHARMACOLOGIC PROFILE
General Use
Used in the treatment of various forms of endogenous depression, often in conjunction with psy-
chotherapy. Other uses include: Treatment of anxiety (doxepin, fluoxetine, paroxetine, sertra-
line, venlafaxine); Enuresis (imipramine); Chronic pain syndromes (amitriptyline, doxepin,
imipramine, nortriptyline); Smoking cessation (bupropion); Bulimia (fluoxetine); Obsessive-
compulsive disorder (fluoxetine, fluvoxamine, paroxetine, sertraline); Social anxiety disorder
(paroxetine, sertraline).

General Action and Information
Antidepressant activity is most likely due to preventing the reuptake of dopamine, norepineph-
rine, and serotonin by presynaptic neurons, resulting in accumulation of these neurotransmit-
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ters. The two major classes of antidepressants are the tricyclic antidepressants and the SSRIs.
Most tricyclic agents possess significant anticholinergic and sedative properties, which explains
many of their side effects (amitriptyline, amoxapine, doxepin, imipramine, nortriptyline). The
SSRIs are more likely to cause insomnia (fluoxetine, fluvoxamine, paroxetine, sertraline).

Contraindications
Hypersensitivity. Should not be used in narrow-angle glaucoma. Should not be used in preg-
nancy or lactation or immediately after MI.

Precautions
Use cautiously in older patients and those with pre-existing cardiovascular disease. Elderly men
with prostatic enlargement may be more susceptible to urinary retention. Anticholinergic side
effects of tricyclic antidepressants (dry eyes, dry mouth, blurred vision, and constipation) may
require dosage modification or drug discontinuation. Dosage requires slow titration; onset of
therapeutic response may be 2–4 wk. May decrease seizure threshold, especially bupropion.

Interactions
Tricyclic antidepressants—May cause hypertension, tachycardia, and convulsions when
used with MAO inhibitors. May prevent therapeutic response to some antihypertensives. Additive
CNS depression with other CNS depressants. Sympathomimetic activity may be enhanced when
used with other sympathomimetics. Additive anticholinergic effects with other drugs possessing
anticholinergic properties. MAO inhibitors—Hypertensive crisis may occur with concurrent
use of MAO inhibitors and amphetamines, methyldopa, levodopa, dopamine, epinephrine, nor-
epinephrine, desipramine, imipramine, reserpine, vasoconstrictors, or ingestion of tyramine-
containing foods. Hypertension or hypotension, coma, convulsions, and death may occur with
meperidine or other opioid analgesics and MAO inhibitors. Additive hypotension with anti-
hypertensives or spinal anesthesia and MAO inhibitors. Additive hypoglycemia with insulin or
oral hypoglycemic agents and MAO inhibitors. SSRIs, bupropion, or venlafaxine should not be
used in combination with or within weeks of MAO inhibitors (see individual monographs). Risk
of adverse reactions may be increased by almotriptan, frovatriptan, rizatriptan, naratriptan, su-
matriptan, or zolmitriptan.

NURSING IMPLICATIONS
Assessment
● Monitor mental status and affect. Assess for suicidal tendencies, especially during early ther-

apy. Restrict amount of drug available to patient.
● Toxicity and Overdose: Concurrent ingestion of MAO inhibitors and tyramine-containing

foods may lead to hypertensive crisis. Symptoms include chest pain, severe headache, nuchal
rigidity, nausea and vomiting, photosensitivity, and enlarged pupils. Treatment includes IV
phentolamine.

Potential Nursing Diagnoses
● Ineffective coping (Indications).
● Risk for injury (Side Effects).
● Deficient knowledge, related to disease process and medication regimen (Patient/Family

Teaching).

Implementation
● Administer drugs that are sedating at bedtime to avoid excessive drowsiness during waking

hours, and administer drugs that cause insomnia (fluoxetine, fluvoxamine, paroxetine, sertra-
line, MAO inhibitors) in the morning.

Patient/Family Teaching
● Caution patient to avoid alcohol and other CNS depressants. Patients receiving MAO inhibitors

should also avoid OTC drugs and foods or beverages containing tyramine (see Appendix M)
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during and for at least 2 wk after therapy has been discontinued, as they may precipitate a hy-
pertensive crisis. Health care professional should be contacted immediately if symptoms of
hypertensive crisis develop.

● Inform patient that dizziness or drowsiness may occur. Caution patient to avoid driving and
other activities requiring alertness until response to the drug is known.

● Caution patient to make position changes slowly to minimize orthostatic hypotension.
● Advise patient to notify health care professional if dry mouth, urinary retention, or constipa-

tion occurs. Frequent rinses, good oral hygiene, and sugarless candy or gum may diminish
dry mouth. An increase in fluid intake, fiber, and exercise may prevent constipation.

● Advise patient to notify health care professional of medication regimen and any herbal alter-
native therapies before treatment or surgery. MAO inhibitor therapy usually needs to be with-
drawn at least 2 wk before use of anesthetic agents.

● Emphasize the importance of participation in psychotherapy and follow-up exams to evaluate
progress.

Evaluation/Desired Outcomes
● Resolution of depression.
● Decrease in anxiety.
● Control of bedwetting in children over 6 yr of age.
● Management of chronic neurogenic pain.

● ANTIDIABETICS

PHARMACOLOGIC PROFILE
General Use
Insulin is used in the management of type 1 diabetes mellitus. It may also be used in type 2 dia-
betes mellitus when diet and/or oral medications fail to adequately control blood sugar. The
choice of insulin preparation (rapid-acting, intermediate-acting, long-acting) and source (semi-
synthetic, human recombinant DNA) depend on the degree of control desired, daily blood glu-
cose fluctuations, and history of previous reactions. Oral agents are used primarily in type 2 dia-
betes mellitus. Oral agents are used when diet therapy alone fails to control blood glucose or
symptoms or when patients are not amenable to using insulin. Some oral agents may be used
with insulin.

General Action and Information
Insulin, a hormone produced by the pancreas, lowers blood glucose by increasing transport of
glucose into cells and promotes the conversion of glucose to glycogen. It also promotes the con-
version of amino acids to proteins in muscle, stimulates triglyceride formation, and inhibits the
release of free fatty acids. Sulfonylureas, nateglinide, repaglinide, and metformin lower blood
glucose by stimulating endogenous insulin secretion by beta cells of the pancreas and by in-
creasing sensitivity to insulin at intracellular receptor sites. Intact pancreatic function is re-
quired. Miglitol delays digestion of ingested carbohydrates, thus lowering blood glucose, espe-
cially after meals. It may be combined with sulfonylureas. Pioglitazone and rosiglitazone
increase insulin sensitivity.

Contraindications
Insulin—Hypoglycemia. Oral hypoglycemic agents—Hypersensitivity (cross-sensitivity
with other sulfonylureas and sulfonamides may exist). Hypoglycemia. Type 1 diabetes. Avoid use
in patients with severe kidney, liver, thyroid, and other endocrine dysfunction. Should not be
used in pregnancy or lactation.
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Precautions
Insulin— Infection, stress, or changes in diet may alter requirements. Oral hypoglycemic
agents—Use cautiously in geriatric patients. Dose reduction may be necessary. Infection,
stress, or changes in diet may alter requirements. Use with Sulfonylureas with caution in patients
with a history of cardiovascular disease. Metformin may cause lactic acidosis.

Interactions
Insulin—Additive hypoglycemic effects with oral hypoglycemic agents. Oral hypoglycemic
agents— Ingestion of alcohol may result in disulfiram-like reaction with some agents. Alcohol,
corticosteroids, rifampin, glucagon, and thiazide diuretics may decrease effectiveness. Anabolic
steroids, chloramphenicol, clofibrate, MAO inhibitors, most NSAIDs, salicylates, sulfonamides,
and warfarin may increase hypoglycemic effect. Beta blockers may produce hypoglycemia and
mask signs and symptoms.

NURSING IMPLICATIONS
Assessment
● Observe patient for signs and symptoms of hypoglycemic reactions.
● Acarbose, miglitol, and pioglitazone do not cause hypoglycemia when taken alone but may in-

crease the hypoglycemic effect of other hypoglycemic agents.
● Patients who have been well controlled on metformin but develop illness or laboratory abnor-

malities should be assessed for ketoacidosis or lactic acidosis. Assess serum electrolytes, ke-
tones, glucose, and, if indicated, blood pH, lactate, pyruvate, and metformin levels. If either
form of acidosis is present, discontinue metformin immediately and treat acidosis.

● Lab Test Considerations: Serum glucose and glycosylated hemoglobin should be moni-
tored periodically throughout therapy to evaluate effectiveness of treatment.

Potential Nursing Diagnoses
● Imbalanced nutrition: more than body requirements (Indications).
● Deficient knowledge, related to medication regimen (Patient/Family Teaching).
● Noncompliance (Patient/Family Teaching).

Implementation
● Patients stabilized on a diabetic regimen who are exposed to stress, fever, trauma, infection,

or surgery may require sliding scale insulin. Withhold oral hypoglycemic agents and reinsti-
tute after resolution of acute episode.

● Patients switching from daily insulin dose may require gradual conversion to oral hypoglyce-
mics.

● Insulin: Available in different types and strengths and from different species. Check type,
species, source, dose, and expiration date with another licensed nurse. Do not interchange
insulins without physician’s order. Use only insulin syringes to draw up dose. Use only U100
syringes to draw up insulin lispro dose.

Patient/Family Teaching
● Explain to patient that medication controls hyperglycemia but does not cure diabetes. Therapy

is long-term.
● Review signs of hypoglycemia and hyperglycemia with patient. If hypoglycemia occurs, advise

patient to take a glass of orange juice or 2–3 tsp of sugar, honey, or corn syrup dissolved in
water (glucose, not table sugar, if taking miglitol), and notify health care professional.

● Encourage patient to follow prescribed diet, medication, and exercise regimen to prevent hy-
poglycemic or hyperglycemic episodes.

● Instruct patient in proper testing of serum glucose and ketones.
● Advise patient to notify health care professional if nausea, vomiting, or fever develops; if un-

able to eat usual diet; or if blood glucose levels are not controlled.
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● Advise patient to carry sugar or a form of glucose and identification describing medication
regimen at all times.

● Insulin is the recommended method of controlling blood glucose during pregnancy. Counsel
female patients to use a form of contraception other than oral contraceptives and to notify
health care professional promptly if pregnancy is planned or suspected.

● Insulin: Instruct patient on proper technique for administration; include type of insulin,
equipment (syringe and cartridge pens), storage, and syringe disposal. Discuss the impor-
tance of not changing brands of insulin or syringes, selection and rotation of injection sites,
and compliance with therapeutic regimen.

● Sulfonylureas: Advise patient that concurrent use of alcohol may cause a disulfiram-like re-
action (abdominal cramps, nausea, flushing, headache, and hypoglycemia).

● Metformin: Explain to patient the risk of lactic acidosis and the potential need for discontin-
uation of metformin therapy if a severe infection, dehydration, or severe or continuing diar-
rhea occurs or if medical tests or surgery is required.

Evaluation/Desired Outcomes
● Control of blood glucose levels without the appearance of hypoglycemic or hyperglycemic ep-

isodes.

● ANTIDIARRHEALS

PHARMACOLOGIC PROFILE
General Use
For the control and symptomatic relief of acute and chronic nonspecific diarrhea.

General Action and Information
Diphenoxylate/atropine, difenoxin/atropine, and loperamide slow intestinal motility and propul-
sion. Kaolin/pectin and bismuth subsalicylate affect fluid content of the stool. Bismuth subsalicy-
late is also used as part of the management of ulcer disease due to Helicobacter pylori. Polycar-
bophil acts as an antidiarrheal by taking on water within the bowel lumen to create a formed
stool. Polycarbophil may also be used to treat constipation. Octreotide is used specifically for di-
arrhea associated with GI endocrine tumors.

Contraindications
Previous hypersensitivity. Severe abdominal pain of unknown cause, especially when associated
with fever.

Precautions
Use cautiously in patients with severe liver disease or inflammatory bowel disease. Safety in preg-
nancy and lactation not established (diphenoxylate/atropine and loperamide). Octreotide may
aggravate gallbladder disease.

Interactions
Kaolin may decrease absorption of digoxin. Polycarbophil decreases the absorption of tetracy-
cline. Octreotide may alter the response to insulin or oral hypoglycemic agents.

NURSING IMPLICATIONS
Assessment
● Assess the frequency and consistency of stools and bowel sounds before and throughout ther-

apy.
● Assess patient’s fluid and electrolyte status and skin turgor for dehydration.
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Potential Nursing Diagnoses
● Diarrhea (Indications).
● Constipation (Side Effects).
● Deficient knowledge, related to disease process and medication regimen (Patient/Family

Teaching).

Implementation
● Shake liquid preparations before administration.

Patient/Family Teaching
● Instruct patient to notify health care professional if diarrhea persists; or if fever, abdominal

pain, or palpitations occur.

Evaluation/Desired Outcomes
● Decrease in diarrhea.

● ANTIEMETICS

PHARMACOLOGIC PROFILE
General Use
Phenothiazines, dolasetron, granisetron, metoclopramide, and ondansetron are used to manage
nausea and vomiting of many causes, including surgery, anesthesia, and antineoplastic and radi-
ation therapy. Palonosetron and aprepitant are used specifically with emetogenic chemotherapy.
Dimenhydrinate, scopolamine, and meclizine are used almost exclusively to prevent motion
sickness.

General Action and Information
Phenothiazines act on the chemoreceptor trigger zone to inhibit nausea and vomiting. Dimenhy-
drinate, scopolamine, and meclizine act as antiemetics mainly by diminishing motion sickness.
Metoclopramide decreases nausea and vomiting by its effects on gastric emptying. Dolasetron,
granisetron, palonosetron, and ondansetron block the effects of serotonin at 5-HT3 receptor
sites.

Contraindications
Previous hypersensitivity.

Precautions
Use phenothiazines cautiously in children who may have viral illnesses. Choose agents carefully
in pregnant patients (no agents are approved for safe use).

Interactions
Additive CNS depression with other CNS depressants including antidepressants, antihistamines,
opioid analgesics, and sedative/hypnotics. Phenothiazines may produce hypotension when used
with antihypertensives, nitrates, or acute ingestion of alcohol.

NURSING IMPLICATIONS
Assessment
● Assess nausea, vomiting, bowel sounds, and abdominal pain before and following administra-

tion.
● Monitor hydration status and intake and output. Patients with severe nausea and vomiting may

require IV fluids in addition to antiemetics.
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Potential Nursing Diagnoses
● Deficient fluid volume (Indications).
● Imbalanced nutrition: less than body requirements (Indications).
● Risk for injury (Side Effects).

Implementation
● For prophylactic administration, follow directions for specific drugs so that peak effect corre-

sponds to time of anticipated nausea.
● Phenothiazines should be discontinued 48 hr before and not resumed for 24 hr following my-

elography, as they lower seizure threshold.

Patient/Family Teaching
● Advise patient and family to use general measures to decrease nausea (begin with sips of liq-

uids and small, nongreasy meals; provide oral hygiene; and remove noxious stimuli from en-
vironment).

● May cause drowsiness. Advise patient to call for assistance when ambulating and to avoid
driving or other activities requiring alertness until response to medication is known.

● Advise patient to make position changes slowly to minimize orthostatic hypotension.

Evaluation/Desired Outcomes
● Prevention of, or decrease in, nausea and vomiting.

● ANTIFUNGALS

PHARMACOLOGIC PROFILE
General Use
Treatment of fungal infections. Infections of skin or mucous membranes may be treated with
topical or vaginal preparations. Deep-seated or systemic infections require oral or parenteral
therapy. New parenteral formulations of amphotericin employ lipid encapsulation technology
designed to decrease toxicity.

General Action and Information
Kill (fungicidal) or stop growth of (fungistatic) susceptible fungi by affecting the permeability of
the fungal cell membrane or protein synthesis within the fungal cell itself.

Contraindications
Previous hypersensitivity.

Precautions
Because most systemic antifungals may have adverse effects on bone marrow function, use cau-
tiously in patients with depressed bone marrow reserve. Amphotericin B commonly causes renal
impairment. Fluconazole requires dosage adjustment in the presence of renal impairment. Ad-
verse reactions to fluconazole may be more severe in HIV-positive patients.

Interactions
Differ greatly among various agents. See individual drugs.

NURSING IMPLICATIONS
Assessment
● Assess patient for signs of infection and assess involved areas of skin and mucous membranes

before and throughout therapy. Increased skin irritation may indicate need to discontinue
medication.
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Potential Nursing Diagnoses
● Risk for infection (Indications).
● Impaired skin integrity (Indications).
● Deficient knowledge, related to disease process and medication regimen (Patient/Family

Teaching).

Implementation
● Available in various dosage forms. Refer to specific drugs for directions for administration.
● Topical: Consult physician or other health care professional for cleansing technique before

applying medication. Wear gloves during application. Do not use occlusive dressings unless
specified by physician or other health care professional.

Patient/Family Teaching
● Instruct patient on proper use of medication form.
● Instruct patient to continue medication as directed for full course of therapy, even if feeling

better.
● Advise patient to report increased skin irritation or lack of therapeutic response to health

care professional.

Evaluation/Desired Outcomes
● Resolution of signs and symptoms of infection. Length of time for complete resolution depends

on organism and site of infection. Deep-seated fungal infections may require prolonged therapy
(weeks–months). Recurrent fungal infections may be a sign of serious systemic illness.

● ANTIHISTAMINES

PHARMACOLOGIC PROFILE
General Use
Relief of symptoms associated with allergies, including rhinitis, urticaria, and angioedema, and
as adjunctive therapy in anaphylactic reactions. Topical and ophthalmic antihistamines may im-
munize systemic side effects. Some antihistamines are used to treat motion sickness (dimenhy-
drinate and meclizine), insomnia (diphenhydramine), Parkinson-like reactions (diphenhydra-
mine), and other nonallergic conditions.

General Action and Information
Antihistamines block the effects of histamine at the H1 receptor. They do not block histamine re-
lease, antibody production, or antigen-antibody reactions. Most antihistamines have anticholin-
ergic properties and may cause constipation, dry eyes, dry mouth, and blurred vision. In addi-
tion, many antihistamines cause sedation. Some phenothiazines have strong antihistaminic
properties (hydroxyzine and promethazine).

Contraindications
Hypersensitivity and angle-closure glaucoma. Should not be used in premature or newborn infants.

Precautions
Elderly patients may be more susceptible to adverse anticholinergic effects of antihistamines.
Use cautiously in patients with pyloric obstruction, prostatic hypertrophy, hyperthyroidism, car-
diovascular disease, or severe liver disease. Use cautiously in pregnancy and lactation.

Interactions
Additive sedation when used with other CNS depressants, including alcohol, antidepressants,
opioid analgesics, and sedative/hypnotics. MAO inhibitors prolong and intensify the anticholin-
ergic properties of antihistamines.
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NURSING IMPLICATIONS
Assessment
● Assess allergy symptoms (rhinitis, conjunctivitis, hives) before and periodically throughout

therapy.
● Monitor pulse and blood pressure before initiating and throughout IV therapy.
● Assess lung sounds and character of bronchial secretions. Maintain fluid intake of 1500–

2000 mL/day to decrease viscosity of secretions.
● Nausea and Vomiting: Assess degree of nausea and frequency and amount of emesis when

administering for nausea and vomiting.
● Anxiety: Assess mental status, mood, and behavior when administering for anxiety.
● Pruritus: Observe the character, location, and size of affected area when administering for

pruritic skin conditions.

Potential Nursing Diagnoses
● Ineffective airway clearance (Indications).
● Risk for injury (Adverse Reactions).
● Deficient knowledge, related to disease process and medication regimen (Patient/Family

Teaching).

Implementation
● When used for prophylaxis of motion sickness, administer at least 30 min and preferably 1–2

hr before exposure to conditions that may precipitate motion sickness.
● When administering concurrently with opioid analgesics (hydroxyzine, promethazine), su-

pervise ambulation closely to prevent injury secondary to increased sedation.

Patient/Family Teaching
● Inform patient that drowsiness may occur. Avoid driving or other activities requiring alertness

until response to drug is known.
● Caution patient to avoid using concurrent alcohol or CNS depressants.
● Advise patient that good oral hygiene, frequent rinsing of mouth with water, and sugarless

gum or candy may help relieve dryness of mouth.
● Instruct patient to contact health care professional if symptoms persist.

Evaluation/Desired Outcomes
● Decrease in allergic symptoms.
● Prevention or decreased severity of nausea and vomiting.
● Decrease in anxiety.
● Relief of pruritus.
● Sedation when used as a hypnotic.

● ANTIHYPERTENSIVES

PHARMACOLOGIC PROFILE
General Use
Treatment of hypertension of many causes, most commonly essential hypertension. Parenteral
products are used in the treatment of hypertensive emergencies. Oral treatment should be initi-
ated as soon as possible and individualized to ensure adherence and compliance for long-term
therapy. Therapy is initiated with agents having minimal side effects. When such therapy fails,
more potent drugs with different side effects are added in an effort to control blood pressure
while causing minimal patient discomfort.
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General Action and Information
As a group, the antihypertensives are used to lower blood pressure to a normal level (�90 mm
Hg diastolic) or to the lowest level tolerated. The goal of antihypertensive therapy is prevention
of end-organ damage. Antihypertensives are classified into groups according to their site of ac-
tion. These include peripherally-acting antiadrenergics; centrally-acting alpha-adrenergics; beta
blockers; vasodilators; ACE inhibitors; angiotensin II antagonists; calcium channel blockers; and
diuretics. Hypertensive emergencies may be managed with parenteral agents, such as enalaprilat
or fenoldopam.

Contraindications
Hypersensitivity to individual agents.

Precautions
Choose agents carefully in pregnancy, during lactation, or in patients receiving digoxin. ACE in-
hibitors and angiotensin II antagonists should be avoided during pregnancy. Alpha-adrenergic
agonists and beta blockers should be used only in patients who will comply, because abrupt dis-
continuation of these agents may result in rapid and excessive rise in blood pressure (rebound
phenomenon). Thiazide diuretics may increase the requirement for treatment of diabetics. Va-
sodilators may cause tachycardia if used alone and are commonly used in combination with beta
blockers. Some antihypertensives cause sodium and water retention and are usually combined
with a diuretic.

Interactions
Many drugs can negate the therapeutic effectiveness of antihypertensives, including antihista-
mines, NSAIDs, sympathomimetic bronchodilators, decongestants, appetite suppressants, anti-
depressants, and MAO inhibitors. Hypokalemia from diuretics may increase the risk of digoxin
toxicity. Potassium supplements and potassium-sparing diuretics may cause hyperkalemia when
used with ACE inhibitors.

NURSING IMPLICATIONS
Assessment
● Monitor blood pressure and pulse frequently during dosage adjustment and periodically

throughout therapy.
● Monitor intake and output ratios and daily weight.
● Monitor frequency of prescription refills to determine compliance.

Potential Nursing Diagnoses
● Ineffective tissue perfusion (Indications).
● Deficient knowledge, related to disease process and medication regimen (Patient/Family

Teaching).
● Noncompliance (Patient/Family Teaching).

Implementation
● Many antihypertensives are available as combination products to enhance compliance (see

Appendix B).

Patient/Family Teaching
● Instruct patient to continue taking medication, even if feeling well. Abrupt withdrawal may

cause rebound hypertension. Medication controls, but does not cure, hypertension.
● Encourage patient to comply with additional interventions for hypertension (weight reduc-

tion, low-sodium diet, regular exercise, discontinuation of smoking, moderation of alcohol
consumption, and stress management).

● Instruct patient and family on proper technique for monitoring blood pressure. Advise them
to check blood pressure weekly and report significant changes.
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● Caution patient to make position changes slowly to minimize orthostatic hypotension. Advise
patient that exercise or hot weather may enhance hypotensive effects.

● Advise patient to consult health care professional before taking any OTC medications, espe-
cially cold remedies.

● Advise patient to inform health care professional of medication regimen before treatment or
surgery.

● Patients taking ACE inhibitors or angiotensin II antagonists should notify health care profes-
sional if pregnancy is planned or suspected.

● Emphasize the importance of follow-up exams to monitor progress.

Evaluation/Desired Outcomes
● Decrease in blood pressure.

● ANTI-INFECTIVES

PHARMACOLOGIC PROFILE
General Use
Treatment and prophylaxis of various bacterial infections. See specific drugs for spectrum and
indications. Some infections may require additional surgical intervention and supportive ther-
apy.

General Action and Information
Kill (bactericidal) or inhibit the growth of (bacteriostatic) susceptible pathogenic bacteria. Not
active against viruses or fungi. Anti-infectives are subdivided into categories depending on chem-
ical similarities and antimicrobial spectrum.

Contraindications
Known hypersensitivity to individual agents. Cross-sensitivity among related agents may occur.

Precautions
Culture and susceptibility testing are desirable to optimize therapy. Dosage modification may be
required in patients with hepatic or renal insufficiency. Use cautiously in pregnant and lactating
women. Prolonged inappropriate use of broad spectrum anti-infective agents may lead to super-
infection with fungi or resistant bacteria.

Interactions
Penicillins and aminoglycosides chemically inactivate each other and should not be physically
admixed. Erythromycins may decrease hepatic metabolism of other drugs. Probenecid increases
serum levels of penicillins and related compounds. Highly protein-bound anti-infectives such as
sulfonamides may displace or be displaced by other highly bound drugs. See individual drugs.
Extended-spectrum penicillins (ticarcillin, piperacillin) and some cephalosporins (cefopera-
zone, cefotetan) may increase the risk of bleeding with anticoagulants, thrombolytic agents, anti-
platelet agents, or NSAIDs. Fluoroquinolone absorption is decreased by antacids, bismuth subsa-
licylate, iron salts, sucralfate, and zinc salts.

NURSING IMPLICATIONS
Assessment
● Assess patient for signs and symptoms of infection prior to and throughout therapy.
● Determine previous hypersensitivities in patients receiving penicillins or cephalosporins.
● Obtain specimens for culture and sensitivity prior to initiating therapy. First dose may be given

before receiving results.
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Potential Nursing Diagnoses
● Risk for infection (Indications).
● Deficient knowledge, related to disease process and medication regimen (Patient/Family

Teaching).
● Noncompliance (Patient/Family Teaching).

Implementation
● Most anti-infectives should be administered around the clock to maintain therapeutic serum

drug levels.

Patient/Family Teaching
● Instruct patient to continue taking medication around the clock until finished completely,

even if feeling better.
● Advise patient to report the signs of superinfection (black, furry overgrowth on the tongue;

vaginal itching or discharge; loose or foul-smelling stools) and allergy to health care profes-
sional.

● Instruct patient to notify health care professional if fever and diarrhea develop, especially if
stool contains pus, blood, or mucus. Advise patient not to treat diarrhea without consulting
health care professional.

● Instruct patient to notify health care professional if symptoms do not improve.

Evaluation/Desired Outcomes
● Resolution of the signs and symptoms of infection. Length of time for complete resolution de-

pends on organism and site of infection.

● ANTINEOPLASTICS

PHARMACOLOGIC PROFILE
General Use
Used in the treatment of various solid tumors, lymphomas, and leukemias. Also used in some
autoimmune disorders such as rheumatoid arthritis (cyclophosphamide, methotrexate). Often
used in combinations to minimize individual toxicities and increase response. Chemotherapy
may be combined with other treatment modalities such as surgery and radiation therapy. Dos-
ages vary greatly, depending on extent of disease, other agents used, and patient’s condition.
Some new formulations (daunorubicin, doxorubicin) encapsulated in a lipid membrane have
less toxicity with greater efficacy.

General Action and Information
Act by many different mechanisms (see the following table). Many affect DNA synthesis or func-
tion; others alter immune function or affect hormonal status of sensitive tumors. Action may not
be limited to neoplastic cells.
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MECHANISM OF ACTION OF VARIOUS ANTINEOPLASTICS

MECHANISM OF ACTION AGENT EFFECTS ON CELL CYCLE

ALKYLATING AGENTS busulfan Cell cycle–nonspecific
Cause cross-linking of DNA carboplatin

chlorambucil
cisplatin
cyclophosphamide
ifosfamide
mechlorethamine
melphalan
procarbazine
temozolamide

ANTHRACYCLINES daunorubicin Cell cycle–nonspecific
Interfere with DNA and RNA synthesis doxorubicin

epirubicin
idarubicin

ANTITUMOR ANTIBIOTIC bleomycin Cell cycle–nonspecific (except bleo-
mycin)

Interfere with DNA and RNA synthesis mitomycin
mitoxantrone

ANTIMETABOLITES cytarabine Cell cycle–specific, work mostly in S
phase (DNA synthesis)

Take the place of normal proteins fluorouracil
hydroxyurea
methotrexate

ENZYMES asparaginase Cell-cycle phase–specific
Deplete asparagine pegaspargase
ENZYME INHIBITORS irinotecan Cell-cycle phase–specific
Inhibits topoisomerase topotecan
Inhibits kinase imatinib Unknown
HORMONAL AGENTS bicalutamide Unknown
Alter hormonal status in tumors that are sensitive estramustine

flutamide
leuprolide
megestrol
nilutamide
tamoxifen
testosterone (androgens)
triptorelin

HORMONAL AGENTS–AROMATASE INHIBITORS anastrazole Unknown
Inhibit enzyme responsible for activating estrogen letrozole
IMMUNE MODULATORS aldesleukin Unknown

alemtuzumab
gemtuzumab
toremifene
trastuzumab

PODOPHYLLOTOXIN DERIVATIVES etoposide Cell-cycle phase–specific
Damages DNA before mitosis
TAXOIDS docetaxel Cell-cycle phase–specific
Interupt interphase and mitosis paclitaxel
VINCA ALKALOIDS vinblastine Cell cycle–specific, work during M

phase (mitosis)
Interfere with mitosis vinCRIStine

vinorelbine
MISCELLANEOUS aldesleukin Unknown

altretamine Unknown

Contraindications
Previous bone marrow depression or hypersensitivity. Contraindicated in pregnancy and lacta-
tion.
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Precautions
Use cautiously in patients with active infections, decreased bone marrow reserve, radiation ther-
apy, or other debilitating illnesses. Use cautiously in patients with childbearing potential.

Interactions
Allopurinol decreases metabolism of mercaptopurine. Toxicity from methotrexate may be in-
creased by other nephrotoxic drugs or larger doses of aspirin or NSAIDs. Bone marrow depres-
sion is additive. See individual drugs.

NURSING IMPLICATIONS
Assessment
● Monitor for bone marrow depression. Assess for bleeding (bleeding gums, bruising, pete-

chiae, guaiac stools, urine, and emesis) and avoid IM injections and rectal temperatures if
platelet count is low. Apply pressure to venipuncture sites for 10 min. Assess for signs of in-
fection during neutropenia. Anemia may occur. Monitor for increased fatigue, dyspnea, and
orthostatic hypotension.

● Monitor intake and output ratios, appetite, and nutritional intake. Prophylactic antiemetics
may be used. Adjusting diet as tolerated may help maintain fluid and electrolyte balance and
nutritional status.

● Monitor IV site carefully and ensure patency. Discontinue infusion immediately if discomfort,
erythema along vein, or infiltration occurs. Tissue ulceration and necrosis may result from in-
filtration.

● Monitor for symptoms of gout (increased uric acid, joint pain, and edema). Encourage pa-
tient to drink at least 2 L of fluid each day. Allopurinol may be given to decrease uric acid lev-
els. Alkalinization of urine may be ordered to increase excretion of uric acid.

Potential Nursing Diagnoses
● Risk for infection (Side Effects).
● Imbalanced nutrition: less than body requirements (Adverse Reactions).
● Deficient knowledge, related to disease process and medication regimen (Patient/Family

Teaching).

Implementation
● Solutions for injection should be prepared in a biologic cabinet. Wear gloves, gown, and

mask while handling medication. Discard equipment in designated containers (see Appendix
L).

● Check dose carefully. Fatalities have resulted from dosing errors.

Patient/Family Teaching
● Caution patient to avoid crowds and persons with known infections. Health care professional

should be informed immediately if symptoms of infection occur.
● Instruct patient to report unusual bleeding. Advise patient of thrombocytopenia precautions.
● These drugs may cause gonadal suppression; however, patient should still use birth control,

as most antineoplastics are teratogenic. Advise patient to inform health care professional im-
mediately if pregnancy is suspected.

● Discuss with patient the possibility of hair loss. Explore methods of coping.
● Instruct patient to inspect oral mucosa for erythema and ulceration. If ulceration occurs, ad-

vise patient to use sponge brush and to rinse mouth with water after eating and drinking. Top-
ical agents may be used if mouth pain interferes with eating. Stomatitis pain may require treat-
ment with opioid analgesics.

● Instruct patient not to receive any vaccinations without advice of health care professional. An-
tineoplastics may decrease antibody response and increase risk of adverse reactions.

● Advise patient of need for medical follow-up and frequent lab tests.
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Evaluation/Desired Outcomes
● Decrease in size and spread of tumor.
● Improvement in hematologic status in patients with leukemia.

● ANTIPARKINSON AGENTS

PHARMACOLOGIC PROFILE
General Use
Used in the treatment of parkinsonism of various causes: degenerative, toxic, infective, neoplas-
tic, or drug-induced.

General Action and Information
Drugs used in the treatment of the parkinsonian syndrome and other dyskinesias are aimed at
restoring the natural balance of two major neurotransmitters in the CNS: acetylcholine and do-
pamine. The imbalance is a deficiency in dopamine that results in excessive cholinergic activity.
Drugs used are either anticholinergics (benztropine, biperiden, and trihexyphenidyl) or dopa-
minergic agonists (bromocriptine, levodopa). Pramipexole and ropinerole are two new noner-
got dopamine agonists. Entacapone inhibits the enzyme that breaks down levodopa, thereby en-
hancing its effects.

Contraindications
Anticholinergics should be avoided in patients with angle-closure glaucoma.

Precautions
Use cautiously in patients with severe cardiac disease, pyloric obstruction, or prostatic enlarge-
ment.

Interactions
Pyridoxine, MAO inhibitors, benzodiazepines, phenytoin, phenothiazines, and haloperidol may
antagonize the effects of levodopa. Agents that antagonize dopamine (phenothiazines, metoclo-
pramide) may decrease effectiveness of dopamine agonists.

NURSING IMPLICATIONS
Assessment
● Assess parkinsonian and extrapyramidal symptoms (akinesia, rigidity, tremors, pill rolling,

mask facies, shuffling gait, muscle spasms, twisting motions, and drooling) before and
throughout course of therapy. On-off phenomenon may cause symptoms to appear or im-
prove suddenly.

● Monitor blood pressure frequently during therapy. Instruct patient to remain supine during
and for several hours after first dose of bromocriptine, as severe hypotension may occur.

Potential Nursing Diagnoses
● Impaired physical mobility (Indications).
● Risk for injury (Indications).
● Deficient knowledge, related to disease process and medication regimen (Patient/Family

Teaching).

Implementation
● In the carbidopa/levodopa combination, the number following the drug name represents the

milligram of each respective drug.
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Patient/Family Teaching
● May cause drowsiness or dizziness. Advise patient to avoid driving or other activities that re-

quire alertness until response to medication is known.
● Caution patient to make position changes slowly to minimize orthostatic hypotension.
● Instruct patient that frequent rinsing of mouth, good oral hygiene, and sugarless gum or

candy may decrease dry mouth. Patient should notify health care professional if dryness per-
sists (saliva substitutes may be used). Also notify the dentist if dryness interferes with use of
dentures.

● Advise patient to confer with health care professional before taking OTC medications, espe-
cially cold remedies, or drinking alcoholic beverages. Patients receiving levodopa should
avoid multivitamins. Vitamin B6 (pyridoxine) may interfere with levodopa’s action.

● Caution patient that decreased perspiration may occur. Overheating may occur during hot
weather. Patients should remain indoors in an air-conditioned environment during hot
weather.

● Advise patient to increase activity, bulk, and fluid in diet to minimize constipating effects of
medication.

● Advise patient to notify health care professional if confusion, rash, urinary retention, severe
constipation, visual changes, or worsening of parkinsonian symptoms occur.

Evaluation/Desired Outcomes
● Resolution of parkinsonian signs and symptoms
● Resolution of drug-induced extrapyramidal symptoms.

● ANTIPLATELET AGENTS

PHARMACOLOGIC PROFILE
General Use
Antiplatelet agents are used to treat and prevent thromboembolic events such as stroke and MI.
Dipyridamole is commonly used after cardiac surgery.

General Action and Information
Inhibit platelet aggregation, prolong bleeding time, and are used to prevent MI or stroke (aspi-
rin, clopidogrel, dipyridamole, ticlopidine). Eptifibatide and tirofiban are used in the manage-
ment of various acute coronary syndromes. These agents have been used concurrently/sequen-
tially with anticoagulants and thrombolytics.

Contraindications
Hypersensitivity, ulcer disease, active bleeding, and recent surgery.

Precautions
Use cautiously in patients at risk for bleeding (trauma, surgery). History of GI bleeding or ulcer
disease. Safety not established in pregnancy, lactation, or children.

Interactions
Concurrent use with NSAIDs, heparin, thrombolytics, or warfarin may increase the risk of bleed-
ing.

NURSING IMPLICATIONS
Assessment
● Assess patient for evidence of additional or increased thrombosis. Symptoms will depend on

area of involvement.
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● Assess patient taking antiplatelet agents for symptoms of stroke, peripheral vascular disease,
or MI periodically throughout therapy.

● Lab Test Considerations: Monitor bleeding time throughout antiplatelet therapy. Pro-
longed bleeding time, which is time- and dose-dependent, is expected.

Potential Nursing Diagnoses
● Ineffective tissue perfusion (Indications).
● Risk for injury (Side Effects).
● Deficient knowledge, related to disease process and medication regimen (Patient/Family

Teaching).

Implementation
● Use an infusion pump with continuous infusions to ensure accurate dosage.

Patient/Family Teaching
● Instruct patient to notify health care professional immediately if any bleeding is noted.

Evaluation/Desired Outcomes
● Prevention of stroke, MI, and vascular death in patients at risk.

● ANTIPSYCHOTICS

PHARMACOLOGIC PROFILE
General Use
Treatment of acute and chronic psychoses, particularly when accompanied by increased psy-
chomotor activity. Use of clozapine is limited to schizophrenia unresponsive to conventional
therapy. Selected agents are also used as antihistamines or antiemetics. Chlorpromazine is also
used in the treatment of intractable hiccups.

General Action and Information
Block dopamine receptors in the brain; also alter dopamine release and turnover. Peripheral ef-
fects include anticholinergic properties and alpha-adrenergic blockade. Most antipsychotics are
phenothiazines except for haloperidol, which is a butyrophenone, and clozapine, which is a mis-
cellaneous compound. Newer “atypical” agents such as olanzapine, quetiapine, and risperidone
may have fewer adverse reactions. Phenothiazines differ in their ability to produce sedation
(greatest with chlorpromazine and thioridazine), extrapyramidal reactions (greatest with pro-
chlorperazine and trifluoperazine), and anticholinergic effects (greatest with chlorpromazine).

Contraindications
Hypersensitivity. Cross-sensitivity may exist among phenothiazines. Should not be used in angle-
closure glaucoma. Should not be used in patients who have CNS depression.

Precautions
Safety in pregnancy and lactation not established. Use cautiously in patients with symptomatic
cardiac disease. Avoid exposure to extremes in temperature. Use cautiously in severely ill or de-
bilitated patients, diabetic patients, and patients with respiratory insufficiency, prostatic hyper-
trophy, or intestinal obstruction. May lower seizure threshold. Clozapine may cause agranulocy-
tosis. Most agents are capable of causing neuroleptic malignant syndrome. Should not be used
routinely for anxiety or agitation not related to psychoses.

Interactions
Additive hypotension with acute ingestion of alcohol, antihypertensives, or nitrates. Antacids may
decrease absorption. Phenobarbital may increase metabolism and decrease effectiveness. Addi-
tive CNS depression with other CNS depressants, including alcohol, antihistamines, antidepres-
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sants, opioid analgesics, or sedative/hypnotics. Lithium may decrease blood levels and effective-
ness of phenothiazines. May decrease the therapeutic response to levodopa. May increase the
risk of agranulocytosis with antithyroid agents.

NURSING IMPLICATIONS
Assessment
● Assess patient’s mental status (orientation, mood, behavior) before and periodically through-

out therapy.
● Monitor blood pressure (sitting, standing, lying), pulse, and respiratory rate before and fre-

quently during the period of dosage adjustment.
● Observe patient carefully when administering medication to ensure medication is actually

taken and not hoarded.
● Monitor patient for onset of akathisia—restlessness or desire to keep moving—and extra-

pyramidal side effects; parkinsonian—difficulty speaking or swallowing, loss of balance
control, pill rolling, mask-like face, shuffling gait, rigidity, tremors; and dystonia—muscle
spasms, twisting motions, twitching, inability to move eyes, weakness of arms or legs—every
2 mo during therapy and 8–12 wk after therapy has been discontinued. Parkinsonian effects
are more common in geriatric patients and dystonias are more common in younger patients.
Notify health care professional if these symptoms occur, as reduction in dosage or discontinu-
ation of medication may be necessary. Trihexyphenidyl or diphenhydramine may be used to
control these symptoms.

● Monitor for tardive dyskinesia—uncontrolled rhythmic movement of mouth, face, and ex-
tremities; lip smacking or puckering; puffing of cheeks; uncontrolled chewing; rapid or
worm-like movements of tongue. Notify health care professional immediately if these symp-
toms occur; these side effects may be irreversible.

● Monitor for development of neuroleptic malignant syndrome— fever, respiratory distress,
tachycardia, convulsions, diaphoresis, hypertension or hypotension, pallor, tiredness, severe
muscle stiffness, loss of bladder control. Notify health care professional immediately if these
symptoms occur.

Potential Nursing Diagnoses
● Disturbed thought process (Indications).
● Deficient knowledge, related to disease process and medication regimen (Patient/Family

Teaching).
● Noncompliance (Patient/Family Teaching).

Implementation
● Keep patient recumbent for at least 30 min following parenteral administration to minimize

hypotensive effects.
● To prevent contact dermatitis, avoid getting solution on hands.
● Phenothiazines should be discontinued 48 hr before and not resumed for 24 hr following my-

elography, as they lower the seizure threshold.
● PO: Administer with food, milk, or a full glass of water to minimize gastric irritation.
● Dilute most concentrates in 120 mL of distilled or acidified tap water or fruit juice just be-

fore administration.

Patient/Family Teaching
● Advise patient to take medication exactly as directed and not to skip doses or double up on

missed doses. Abrupt withdrawal may lead to gastritis, nausea, vomiting, dizziness, headache,
tachycardia, and insomnia.

● Advise patient to make position changes slowly to minimize orthostatic hypotension.
● Medication may cause drowsiness. Caution patient to avoid driving or other activities requir-

ing alertness until response to the medication is known.
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● Caution patient to avoid taking alcohol or other CNS depressants concurrently with this medi-
cation.

● Advise patient to use sunscreen and protective clothing when exposed to the sun to prevent
photosensitivity reactions. Extremes of temperature should also be avoided, as these drugs
impair body temperature regulation.

● Advise patient that increasing activity, bulk, and fluids in the diet helps minimize the constipat-
ing effects of this medication.

● Instruct patient to use frequent mouth rinses, good oral hygiene, and sugarless gum or candy
to minimize dry mouth.

● Advise patient to notify health care professional of medication regimen before treatment or
surgery.

● Emphasize the importance of routine follow-up exams and continued participation in psycho-
therapy as indicated.

Evaluation/Desired Outcomes
● Decrease in excitable, paranoic, or withdrawn behavior. Relief of nausea and vomiting. Relief

of intractable hiccups.

● ANTIPYRETICS

PHARMACOLOGIC PROFILE
General Use
Used to lower fever of many causes (infection, inflammation, and neoplasms).

General Action and Information
Antipyretics lower fever by affecting thermoregulation in the CNS and by inhibiting the action of
prostaglandins peripherally. Many antipyretics affect platelet function; of these, aspirin has the
most profound effect as compared with other salicylates, ibuprofen, or ketoprofen.

Contraindications
Avoid aspirin, ibuprofen, or ketoprofen in patients with bleeding disorders (risk of bleeding is
less with other salicylates). Aspirin and other salicylates should be avoided in children and ado-
lescents.

Precautions
Use aspirin, ibuprofen, or ketoprofen cautiously in patients with ulcer disease. Avoid chronic
use of large doses of acetaminophen.

Interactions
Large doses of aspirin may displace other highly protein-bound drugs. Additive GI irritation with
aspirin, ibuprofen, ketoprofen, and other NSAIDs or corticosteroids. Aspirin, ibuprofen, keto-
profen, or naproxen may increase the risk of bleeding with other agents affecting hemostasis
(anticoagulants, thrombolytic agents, antineoplastics, and certain anti-infectives).

NURSING IMPLICATIONS
Assessment
● Assess fever; note presence of associated symptoms (diaphoresis, tachycardia, and malaise).

Potential Nursing Diagnoses
● Risk for imbalanced body temperature (Indications).
● Deficient knowledge, related to disease process and medication regimen (Patient/Family

Teaching).
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Implementation
● Administration with food or antacids may minimize GI irritation (aspirin, ibuprofen, ketopro-

fen, naproxen).
● Available in oral and rectal dosage forms and in combination with other drugs.

Patient/Family Teaching
● Advise patient to consult health care professional if fever is not relieved by routine doses or if

greater than 39.5�C (103�F) or lasts longer than 3 days.
● Centers for Disease Control and Prevention warns against giving aspirin to children or adoles-

cents with varicella (chickenpox) or influenza-like or viral illnesses because of a possible as-
sociation with Reye’s syndrome.

Evaluation/Desired Outcomes
● Reduction of fever.

● ANTIRETROVIRALS

PHARMACOLOGIC PROFILE
General Use
The goal of antiretroviral therapy in the management of HIV infection is to improve CD4 cell
counts and decrease viral load. If accomplished, this generally results in slowed progression of
the disease, improved quality of life, and decreased opportunistic infections. Perinatal use of
agents also prevents transmission of the virus to the fetus. Post-exposure prophylaxis with antire-
trovirals is also recommended.

General Action and Information
Because of the rapid emergence of resistance and toxicities of individual agents, HIV infection is
almost always managed by a combination of agents. Selections and doses are based on individ-
ual toxicities, underlying organ system disease, concurrent drug therapy, and severity of illness.
Various combinations are used; up to 4 agents may be used simultaneously. More than 100
agents are currently being tested in addition to those already approved by the FDA.

Contraindications
Hypersensitivity. Because of highly varying toxicities among agents, see individual monographs
for more specific information.

Precautions
Many agents require modification for renal impairment. Protease inhibitors may cause hypergly-
cemia and should be used cautiously in patients with diabetes. Hemophiliacs may also be at risk
of bleeding when taking protease inhibitors. See individual monographs for specific informa-
tion.

Interactions
There are many significant and potentially serious drug-drug interactions among the antiretro-
virals. They are affected by drugs that alter metabolism; some agents themselves affect metabo-
lism. See individual agents.

NURSING IMPLICATIONS
Assessment
● Assess patient for change in severity of symptoms of HIV and for symptoms of opportunistic

infections throughout therapy.
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● Lab Test Considerations: Monitor viral load and CD4 counts prior to and periodically dur-
ing therapy.

Potential Nursing Diagnoses
● Risk for infection (Indications).
● Deficient knowledge, related to disease process and medication regimen (Patient/Family

Teaching).
● Noncompliance (Patient/Family Teaching).

Implementation
● Administer doses around the clock.

Patient/Family Teaching
● Instruct patient to take medication exactly as directed, around the clock, even if sleep is inter-

rupted. Emphasize the importance of complying with therapy, not taking more than pre-
scribed amount, and not discontinuing without consulting health care professional. Missed
doses should be taken as soon as remembered unless almost time for next dose; patient
should not double doses. Inform patient that long-term effects are unknown at this time.

● Instruct patient that antiretrovirals should not be shared with others.
● Inform patient that antiretroviral therapy does not cure HIV and does not reduce the risk of

transmission of HIV to others through sexual contact or blood contamination. Caution patient
to use a condom during sexual contact and to avoid sharing needles or donating blood to pre-
vent spreading the AIDS virus to others.

● Advise patient to avoid taking any Rx, OTC, or herbal products without consulting health care
professional.

● Emphasize the importance of regular follow-up exams and blood counts to determine pro-
gress and to monitor for side effects.

Evaluation/Desired Outcomes
● Decrease in viral load and increase in CD4 counts in patients with HIV.

● ANTIRHEUMATICS

PHARMACOLOGIC PROFILE
General Use
Antirheumatics are used to manage symptoms of rheumatoid arthritis (pain, swelling) and in
more severe cases to slow down joint destruction and preserve joint function. NSAIDs, aspirin,
and other salicylates are used to manage symptoms such as pain and swelling, allowing contin-
ued motility and improved quality of life. Corticosteroids are reserved for more advanced swell-
ing and discomfort, primarily because of their increased side effects, especially with chronic
use. They can be used to control acute flares of disease. Neither NSAIDs nor corticosteroids pre-
vent disease progression or joint destruction. Disease-modifying antirheumatics
drugs(DMARDs, sometimes called slow-acting agents) slow the progression of rheumatoid ar-
thritis and delay joint destruction. DMARDs are reserved for severe cases because of their toxic-
ity. Several months of therapy may be required before benefit is noted and maintained. Serious
and frequent adverse reactions may require discontinuation of therapy, despite initial benefit.

General Action and Information
Both NSAIDs and corticosteroids have potent anti-inflammatory properties. DMARDs work by a
variety of mechanisms. See individual agents, but most work by suppressing the auto-immune
response thought to be responsible for joint destruction.
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Contraindications
Hypersensitivity. Patients who are allergic to aspirin should not receive other NSAIDs. Cortico-
steroids should not be used in patients with active untreated infections.

Precautions
NSAIDs and corticosteroids should be used cautiously in patients with a history of GI bleeding.
Corticosteroids should be used with caution in diabetic patients. Many DMARDs have immuno-
suppressive properties and should be avoided in patients for whom immunosuppression poses a
serious risk, including patients with active infections, underlying malignancy, and uncontrolled
diabetes mellitus.

Interactions
NSAIDs may diminish the response to diuretics and antihypertensives. Corticosteroids may aug-
ment hypokalemia from other medications and increase the risk of digoxin toxicity. DMARDs in-
crease the risk of serious immunosuppression with other immunosuppressants.

NURSING IMPLICATIONS
Assessment
● Assess patient monthly for pain, swelling, and range of motion.

Potential Nursing Diagnoses
● Chronic pain (Indications).
● Deficient knowledge, related to disease process and medication regimen.

Implementation
● Most agents require regular administration to obtain maximum effects.

Patient/Family Teaching
● Instruct patient to contact health care professional if no improvement is noticed within a few

days.

Evaluation/Desired Outcomes
● Improvement in signs and symptoms of rheumatoid arthritis.

● ANTITUBERCULARS

PHARMACOLOGIC PROFILE
General Use
Used in the treatment and prevention of tuberculosis. Combinations are used in the treatment of
active disease tuberculosis to rapidly decrease the infectious state and delay or prevent the
emergence of resistant strains. In selected situations, intermittent (twice weekly) regimens may
be employed. Streptomycin is also used as an antitubercular. Rifampin is used in the prevention
of meningococcal meningitis and Haemophilus influenzae type b disease.

General Action and Information
Kill (tuberculocidal) or inhibit the growth of (tuberculostatic) mycobacteria responsible for
causing tuberculosis. Combination therapy with two or more agents is required, unless used as
prophylaxis (isoniazid alone).

Contraindications
Hypersensitivity. Severe liver disease.
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Precautions
Use cautiously in patients with a history of liver disease or in elderly or debilitated patients.
Ethambutol requires ophthalmologic follow-up. Safety in pregnancy and lactation not estab-
lished, although selected agents have been used without adverse effects on the fetus. Compliance
is required for optimal response.

Interactions
Isoniazid inhibits the metabolism of phenytoin. Rifampin significantly decreases saquinavir levels
(combination should be avoided).

NURSING IMPLICATIONS
Assessment
● Mycobacterial studies and susceptibility tests should be performed prior to and periodically

throughout therapy to detect possible resistance.
● Assess lung sounds and character and amount of sputum periodically throughout therapy.

Potential Nursing Diagnoses
● Risk for infection (Indications).
● Deficient knowledge, related to disease process and medication regimen (Patient/Family

Teaching).
● Noncompliance (Patient/Family Teaching).

Implementation
● Most medications can be administered with food or antacids if GI irritation occurs.

Patient/Family Teaching
● Advise patient of the importance of continuing therapy even after symptoms have subsided.
● Emphasize the importance of regular follow-up exams to monitor progress and check for side

effects.
● Inform patients taking rifampin that saliva, sputum, sweat, tears, urine, and feces may become

red-orange to red-brown and that soft contact lenses may become permanently discolored.

Evaluation/Desired Outcomes
● Resolution of the signs and symptoms of tuberculosis. Negative sputum cultures.

● ANTIULCER AGENTS

PHARMACOLOGIC PROFILE
General Use
Treatment and prophylaxis of peptic ulcer and gastric hypersecretory conditions such as Zollin-
ger-Ellison syndrome. Histamine H2-receptor antagonists (blockers) and proton pump inhibi-
tors are also used in the management of gastroesophageal reflux disease (GERD).

General Action and Information
Because a great majority of peptic ulcer disease may be traced to GI infection with the organism
Helicobacter pylori, eradication of the organism decreases symptomatology and recurrence.
Anti-infectives with significant activity against the organism include amoxicillin, clarithromycin,
metronidazole, and tetracycline. Bismuth also has anti-infective activity against H. pylori. Regi-
mens usually include: a histamine H2-receptor antagonist, or a proton pump inhibitor, and 2
anti-infectives with or without bismuth subsalicylate for 1–14 days. Other medications used in
the management of gastric/duodenal ulcer disease are aimed at neutralizing gastric acid (antac-
ids), decreasing acid secretion (histamine H2 antagonists, proton pump inhibitors, misopros-
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tol), or protecting the ulcer surface from further damage (misoprostol, sucralfate). Histamine
H2-receptor antagonists competitively inhibit the action of histamine at the H2 receptor, located
primarily in gastric parietal cells, resulting in inhibition of gastric acid secretion. Misoprostol
decreases gastric acid secretion and increases production of protective mucus. Proton pump in-
hibitors prevent the transport of hydrogen ions into the gastric lumen.

Contraindications
Hypersensitivity. Pregnancy.

Precautions
Most histamine H2 antagonists require dose reduction in renal impairment and in elderly pa-
tients. Magnesium-containing antacids should be used cautiously in patients with renal impair-
ment. Misoprostol should be used cautiously in women with childbearing potential.

Interactions
Calcium- and magnesium-containing antacids decrease the absorption of tetracycline and fluor-
oquinolones. Cimetidine inhibits the ability of the liver to metabolize several drugs, increasing
the risk of toxicity from warfarin, tricyclic antidepressants, theophylline, metoprolol, phenytoin,
propranolol, and lidocaine. Omeprazole decreases metabolism of phenytoin, diazepam, and
warfarin. All agents that increase gastric pH will decrease the absorption of ketoconazole.

NURSING IMPLICATIONS
Assessment
● Assess patient routinely for epigastric or abdominal pain and frank or occult blood in the

stool, emesis, or gastric aspirate.
● Antacids: Assess for heartburn and indigestion as well as the location, duration, character,

and precipitating factors of gastric pain.
● Histamine H2 Antagonists: Assess elderly and severely ill patients for confusion routinely.

Notify health care professional promptly should this occur.
● Misoprostol: Assess women of childbearing age for pregnancy. Medication is usually begun

on 2nd or 3rd day of menstrual period following a negative serum pregnancy test within 2 wk
of beginning therapy.

● Lab Test Considerations: Histamine H2 antagonists antagonize the effects of pentagastrin
and histamine during gastric acid secretion test. Avoid administration during the 24 hr pre-
ceding the test.

● May cause false-negative results in skin tests using allergen extracts. These drugs should be
discontinued 24 hr prior to the test.

Potential Nursing Diagnoses
● Acute pain (Indications).
● Deficient knowledge, related to disease process and medication regimen (Patient/Family

Teaching).

Implementation
● Antacids: Antacids cause premature dissolution and absorption of enteric-coated tablets and

may interfere with absorption of other oral medications. Separate administration of antacids
and other oral medications by at least 1 hr.

● Shake liquid preparations well before pouring. Follow administration with water to ensure
passage to stomach. Liquid and powder dosage forms are considered to be more effective
than chewable tablets.

● Chewable tablets must be chewed thoroughly before swallowing. Follow with half a glass of
water.

● Administer 1 and 3 hr after meals and at bedtime for maximum antacid effect.
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● Misoprostol: Administer with meals and at bedtime to reduce the severity of diarrhea.
● Proton Pump Inhibitors: Administer before meals, preferably in the morning. Capsules

should be swallowed whole; do not open, crush, or chew.
● May be administered concurrently with antacids.
● Sucralfate: Administer on an empty stomach 1 hr before meals and at bedtime. Do not crush

or chew tablets. Shake suspension well prior to administration. If nasogastric administration
is required, consult pharmacist, as protein-binding properties of sucralfate have resulted in
formation of a bezoar when administered with enteral feedings and other medications.

Patient/Family Teaching
● Instruct patient to take medication as directed for the full course of therapy, even if feeling

better. If a dose is missed, it should be taken as soon as remembered but not if almost time
for next dose. Do not double doses.

● Advise patient to avoid alcohol, products containing aspirin, NSAIDs, and foods that may
cause an increase in GI irritation.

● Advise patient to report onset of black, tarry stools to health care professional promptly.
● Inform patient that cessation of smoking may help prevent the recurrence of duodenal ulcers.
● Antacids: Caution patient to consult health care professional before taking antacids for more

than 2 wk or if problem is recurring. Advise patient to consult health care professional if relief
is not obtained or if symptoms of gastric bleeding (black, tarry stools; coffee-ground emesis)
occur.

● Misoprostol: Emphasize that sharing of this medication may be dangerous.
● Inform patient that misoprostol may cause spontaneous abortion. Women of childbearing age

must be informed of this effect through verbal and written information and must use contra-
ception throughout therapy. If pregnancy is suspected, the woman should stop taking miso-
prostol and immediately notify her health care professional.

● Sucralfate: Advise patient to continue with course of therapy for 4–8 wk, even if feeling bet-
ter, to ensure ulcer healing.

● Advise patient that an increase in fluid intake, dietary bulk, and exercise may prevent drug-in-
duced constipation.

Evaluation/Desired Outcomes
● Decrease in GI pain and irritation. Prevention of gastric irritation and bleeding. Healing of du-

odenal ulcers can be seen by x-rays or endoscopy. Therapy with histamine H2 antagonists is
continued for at least 6 wk after initial episode. Decreased symptoms of GERD. Increase in
the pH of gastric secretions (antacids). Prevention of gastric ulcers in patients receiving
chronic NSAID therapy (misoprostol only).

● ANTIVIRALS

PHARMACOLOGIC PROFILE
General Use
Acyclovir, famciclovir, and valacyclovir are used in the management of herpes virus infections.
Acyclovir also is used in the management of chickenpox. Oseltamivir and zanamivir are used
primarily in the prevention of influenza A viral infections. Cidofovir, ganciclovir, valganciclovir,
and foscarnet are used in the treatment of cytomegalovirus (CMV) retinitis. Vidarabine is used
only to treat ophthalmic viral infections. Penciclovir and docosanol are used in the treatment
and prevention of oral-facial herpes simplex.

General Action and Information
Most agents inhibit viral replication.
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Contraindications
Previous hypersensitivity.

Precautions
All except zanamivir require dose adjustment in renal impairment. Acyclovir may cause renal
impairment. Acyclovir may cause CNS toxicity. Foscarnet increases risk of seizures.

Interactions
Acyclovir may have additive CNS and nephrotoxicity with drugs causing similar adverse reac-
tions.

NURSING IMPLICATIONS
Assessment
● Assess patient for signs and symptoms of infection before and throughout therapy.
● Ophth: Assess eye lesions before and daily during therapy.
● Topical: Assess lesions before and daily during therapy.

Potential Nursing Diagnoses
● Risk for infection (Indications).
● Impaired skin integrity (Indications).
● Deficient knowledge, related to disease process and medication regimen (Patient/Family

Teaching).

Implementation
● Most systemic antiviral agents should be administered around the clock to maintain therapeu-

tic serum drug levels.

Patient/Family Teaching
● Instruct patient to continue taking medication around the clock for full course of therapy,

even if feeling better.
● Advise patient that antivirals and antiretrovirals do not prevent transmission to others. Precau-

tions should be taken to prevent spread of virus.
● Instruct patient in correct technique for topical or ophthalmic preparations.
● Instruct patient to notify health care professional if symptoms do not improve.

Evaluation/Desired Outcomes
● Prevention or resolution of the signs and symptoms of viral infection. Length of time for com-

plete resolution depends on organism and site of infection.

● BETA BLOCKERS

PHARMACOLOGIC PROFILE
General Use
Management of hypertension, angina pectoris, tachyarrhythmias, hypertrophic subaortic steno-
sis, migraine headache (prophylaxis), MI (prevention), glaucoma (ophthalmic use), congestive
heart failure (CHF) (carvedilol and sustained-release metoprolol only) and hyperthyroidism
(management of symptoms only).

General Action and Information
Beta blockers compete with adrenergic (sympathetic) neurotransmitters (epinephrine and nor-
epinephrine) for adrenergic receptor sites. Beta1-adrenergic receptor sites are located chiefly in
the heart where stimulation results in increased heart rate, contractility, and AV conduction.
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Beta2-adrenergic receptors are found mainly in bronchial and vascular smooth muscle and the
uterus. Stimulation of beta2-adrenergic receptors produces vasodilation, bronchodilation, and
uterine relaxation. Blockade of these receptors antagonizes the effects of the neurotransmitters.
Beta blockers may be relatively selective for beta1-adrenergic receptors (atenolol, betaxolol, es-
molol, and metoprolol) or nonselective (carteolol, carvedilol, labetalol, levobunolol, nadolol,
penbutolol, pindolol, propranolol, sotalol, and timolol) blocking both beta1- and beta2-adrener-
gic receptors. Carvedilol and labetalol have additional alpha-adrenergic blocking properties.
Acebutolol, carvedilol, penbutolol, and pindolol possess intrinsic sympathomimetic action (ISA)
that may result in less bradycardia than other agents. Ophthalmic beta blockers decrease pro-
duction of aqueous humor.

Contraindications
Uncompensated CHF (most beta blockers), acute bronchospasm, some forms of valvular heart
disease, bradyarrhythmias, and heart block.

Precautions
Use cautiously in pregnant and lactating women (may cause fetal bradycardia and hypoglyce-
mia). Use cautiously in any form of lung disease or underlying compensated CHF (most agents).
Use with caution in diabetics and patients with severe liver disease. Beta blockers should not be
abruptly discontinued in patients with cardiovascular disease.

Interactions
May cause additive myocardial depression and bradycardia when used with other agents having
these effects (digoxin and some antiarrhythmics). May antagonize the therapeutic effects of
bronchodilators. May alter the requirements for insulin or hypoglyemic agents in diabetics. Ci-
metidine may decrease the metabolism and increase the effects of some beta blockers.

NURSING IMPLICATIONS
Assessment
● Monitor blood pressure and pulse frequently during dosage adjustment and periodically

throughout therapy.
● Monitor intake and output ratios and daily weight. Assess patient routinely for signs and symp-

toms of CHF (dyspnea, rales/crackles, weight gain, peripheral edema, jugular venous disten-
tion).

● Angina: Assess frequency and severity of episodes of chest pain periodically throughout ther-
apy.

● Migraine Prophylaxis: Assess frequency and severity of migraine headaches periodically
throughout therapy.

Potential Nursing Diagnoses
● Ineffective tissue perfusion (Indications).
● Deficient knowledge, related to disease process and medication regimen (Patient/Family

Teaching).
● Noncompliance (Patient/Family Teaching).

Implementation
● Take apical pulse prior to administering. If heart rate is �50 bpm or if arrhythmias occur,

hold medication and notify health care professional.
● Many beta blockers are available in combination products to enhance compliance (see Ap-

pendix B).

Patient/Family Teaching
● Instruct patient to continue taking medication, even if feeling well. Abrupt withdrawal may

cause life-threatening arrhythmias, hypertension, or myocardial ischemia. Medication con-
trols, but does not cure, hypertension.
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● Encourage patient to comply with additional interventions for hypertension (weight reduc-
tion, low-sodium diet, regular exercise, smoking cessation, moderation of alcohol consump-
tion, and stress management).

● Instruct patient and family on proper technique for monitoring blood pressure. Advise them
to check blood pressure weekly and report significant changes to health care professional.

● Caution patient to make position changes slowly to minimize orthostatic hypotension. Advise
patient that exercising or hot weather may enhance hypotensive effects.

● Advise patient to consult health care professional before taking any OTC medications or
herbal/alternative therapies, especially cold remedies.

● Caution patient that these medications may cause increased sensitivity to cold.
● Diabetics should monitor blood glucose closely, especially if weakness, malaise, irritability,

or fatigue occurs.
● Advise patient to advise health care professional of medication regimen prior to treatment or

surgery.
● Advise patient to carry identification describing disease process and medication regimen at all

times.
● Emphasize the importance of follow-up exams to monitor progress.
● Ophth: Instruct patient in correct technique for administration of ophthalmic preparations.

Evaluation/Desired Outcomes
● Decrease in blood pressure.
● Decrease in frequency and severity of anginal attacks.
● Control of arrhythmias.
● Prevention of myocardial reinfarction.
● Prevention of migraine headaches.
● Decrease in tremors.
● Lowering of intraocular pressure.

● BONE RESORPTION INHIBITORS

PHARMACOLOGIC PROFILE
General Use
Bone resorption inhibitors are primarily used to treat and prevent osteoporosis in postmeno-
pausal women. Other uses include treatment of osteoporosis due to other causes, including cor-
ticosteroid therapy, treatment of Paget’s disease of the bone, and management of hypercalcemia.

General Action and Information
Biphosphonates (alendronate, etidronate, risedronate, and tiludronate) inhibit resorption of
bone by inhibiting hydroxyapatite crystal dissolution and osteoclast activity. Raloxifene binds to
estrogen receptors, producing estrogen-like effects on bone including decreased bone resorp-
tion and decreased bone turnover.

Contraindications
Hypersensitivity. Biphosphonates should not be used in patients with hypocalcemia. Raloxifene
should not be used in women with childbearing potential or a history of thromboembolic dis-
ease.

Precautions
Use cautiously in patients with renal impairment; some agents should be avoided in moderate to
severe renal impairment.
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Interactions
Calcium supplements decrease absorption of biphosphonates. Tilundronate’s effects may be al-
tered by aspirin or other NSAIDs. Aspirin may increase GI adverse reactions with alendronate.
Cholestyramine decreases absorption of raloxifene (concurrent use is contraindicated).

NURSING IMPLICATIONS
Assessment
● Assess patients for low bone density before and periodically during therapy.
● Assess for symptoms of Paget’s disease (bone pain, headache, decreased visual and auditory

acuity, increased skull size).
● Lab Test Considerations: Monitor serum calcium in patients with osteoporosis. Monitor

alkaline phosphatase in patients with Paget’s disease.

Potential Nursing Diagnoses
● Risk for injury (Indications).
● Deficient knowledge, related to disease process and medication regimen (Patient/Family

Teaching).

Patient/Family Teaching
● Instruct patient to take medication exactly as directed.
● Encourage patient to participate in regular exercise and to modify behaviors that increase the

risk of osteoporosis.

Evaluation/Desired Outcomes
● Prevention of, or decrease in, the progression of osteoporosis in postmenopausal women.

Decrease in the progression of Paget’s disease.

● BRONCHODILATORS

PHARMACOLOGIC PROFILE
General Use
Used in the treatment of reversible airway obstruction due to asthma or chronic obstructive pul-
monary disease (COPD). Recently revised recommendations for management of asthma recom-
mend that rapid-acting inhaled beta-agonist bronchodilators (not salmeterol) be reserved as
acute relievers of bronchospasm; repeated or chronic use indicates the need for additional
long-term control agents, including inhaled corticosteroids, mast cell stabilizers, and long-act-
ing bronchodilators (oral theophylline or beta-agonists) and leukotriene modifiers (montelu-
kast, zafirlukast).

General Action and Information
Beta-adrenergic agonists (albuterol, epinephrine, isoproterenol, metaproterenol, pirbuterol,
and terbutaline) produce bronchodilation by stimulating the production of cyclic adenosine
monophosphate (cAMP). Newer agents (albuterol, metaproterenol, pirbuterol, and terbutaline)
are relatively selective for pulmonary (beta2) receptors, whereas older agents produce cardiac
stimulation (beta2-adrenergic effects) in addition to bronchodilation. Onset of action allows use
in management of acute attacks except for salmeterol, which has delayed onset. Phosphodiester-
ase inhibitors (aminophylline and theophylline) inhibit the breakdown of cAMP. Ipratropium is
an anticholinergic compound that produces bronchodilation by blocking the action of acetyl-
choline in the respiratory tract. Montelukast, zafirlukast, and zileuton are leukotriene modifiers.
Leukotrienes are components of slow-reacting substance of anaphylaxis A (SRS-A), which may
be a cause of bronchospasm.
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Contraindications
Hypersensitivity to agents, preservatives (bisulfites), or propellants used in their formulation.
Avoid use in uncontrolled cardiac arrhythmias.

Precautions
Use cautiously in patients with diabetes, cardiovascular disease, or hyperthyroidism.

Interactions
Therapeutic effectiveness may be antagonized by concurrent use of beta blockers. Additive sym-
pathomimetic effects with other adrenergic (sympathetic) drugs, including vasopressors and de-
congestants. Cardiovascular effects may be potentiated by antidepressants and MAO inhibitors.

NURSING IMPLICATIONS
Assessment
● Assess blood pressure, pulse, respiration, lung sounds, and character of secretions before

and throughout therapy.
● Patients with a history of cardiovascular problems should be monitored for ECG changes and

chest pain.

Potential Nursing Diagnoses
● Ineffective airway clearance (Indications).
● Activity intolerance (Indications).
● Deficient knowledge, related to disease process and medication regimen (Patient/Family

Teaching).

Implementation
● Administer around the clock to maintain therapeutic plasma levels.

Patient/Family Teaching
● Emphasize the importance of taking only the prescribed dose at the prescribed time intervals.
● Encourage the patient to drink adequate liquids (2000 mL/day minimum) to decrease the vis-

cosity of the airway secretions.
● Advise patient to avoid OTC cough, cold, or breathing preparations without consulting health

care professional and to minimize intake of xanthine-containing foods or beverages (colas,
coffee, and chocolate), as these may increase side effects and cause arrhythmias.

● Caution patient to avoid smoking and other respiratory irritants.
● Instruct patient on proper use of metered-dose inhaler (see Appendix D).
● Advise patient to contact health care professional promptly if the usual dose of medication

fails to produce the desired results, symptoms worsen after treatment, or toxic effects occur.
● Patients using other inhalation medications and bronchodilators should be advised to use

bronchodilator first and allow 5 min to elapse before administering the other medication, un-
less otherwise directed by health care professional.

Evaluation/Desired Outcomes
● Decreased bronchospasm. Increased ease of breathing.

● CALCIUM CHANNEL BLOCKERS

PHARMACOLOGIC PROFILE
General Use
Used in the treatment of hypertension (amlodipine, diltiazem, felodipine, isradipine, nicardi-
pine, nifedipine, nisoldipine, verapamil) or in the treatment and prophylaxis of angina pectoris
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or coronary artery spasm (amlodipine, diltiazem, felodipine, nicardipine, verapamil). Verapa-
mil and diltiazem are also used as antiarrhythmics. Nimodipine is used to prevent neurologic
damage due to certain types of cerebral vasospasm.

General Action and Information
Block calcium entry into cells of vascular smooth muscle and myocardium. Dilate coronary ar-
teries in both normal and ischemic myocardium and inhibit coronary artery spasm. Diltiazem
and verapamil decrease AV conduction. Nimodipine has a relatively selective effect on cerebral
blood vessels.

Contraindications
Hypersensitivity. Contraindicated in bradycardia, 2nd- or 3rd-degree heart block, or uncompen-
sated CHF (verapamil).

Precautions
Safety in pregnancy and lactation not established. Use cautiously in patients with liver disease or
uncontrolled arrhythmias.

Interactions
Additive myocardial depression with beta blockers and disopyramide (diltiazem and verapamil).
Effectiveness may be decreased by phenobarbital or phenytoin and increased by propranolol or
cimetidine. Verapamil and diltiazem may increase serum digoxin levels and cause toxicity.

NURSING IMPLICATIONS
Assessment
● Monitor blood pressure and pulse frequently during dosage adjustment and periodically

throughout therapy.
● Monitor intake and output ratios and daily weight. Assess patient routinely for signs and symp-

toms of CHF (dyspnea, rales/crackles, weight gain, peripheral edema, jugular venous disten-
tion).

● Angina: Assess frequency and severity of episodes of chest pain periodically throughout ther-
apy.

● Arrhythmias: ECG should be monitored continuously during IV therapy and periodically
during long-term therapy with verapamil.

● Cerebral Vasospasm: Assess patient’s neurological status (level of consciousness, move-
ment) before and periodically during therapy with nimodipine.

Potential Nursing Diagnoses
● Ineffective tissue perfusion (Indications).
● Acute pain (Indications).
● Deficient knowledge, related to disease process and medication regimen (Patient/Family

Teaching).

Implementation
● May be administered without regard to meals.
● Do not open, crush, or chew sustained-release capsules.

Patient/Family Teaching
● Instruct patient to continue taking medication, even if feeling well.
● Caution patient to make position changes slowly to minimize orthostatic hypotension. Advise

patient that exercising or hot weather may enhance hypotensive effects.
● Instruct patient on the importance of maintaining good dental hygiene and seeing dentist fre-

quently for teeth cleaning to prevent tenderness, bleeding, and gingival hyperplasia (gum en-
largement).



Name /bks_51510_deglin_dg/51510_class        02/17/2012 04:03PM     Plate # 0-Compositepg 70   # 42

70 CENTRAL NERVOUS SYSTEM STIMULANTS
C
L
A
S
S
I
F
I
C
A
T
I
O
N
S

● Advise patient to consult health care professional before taking any OTC medications or
herbal/alternative therapies, especially cold remedies.

● Advise patient to advise health care professional of medication regimen prior to treatment or
surgery.

● Advise patient to carry identification describing disease process and medication regimen at all
times.

● Emphasize the importance of follow-up exams to monitor progress.
● Angina: Instruct patients on concurrent nitrate therapy to continue taking both medications

as directed and using SL nitroglycerin as needed for anginal attacks. Advise patient to contact
health care professional if chest pain worsens or does not improve after therapy, or is accom-
panied by diaphoresis or shortness of breath, or if severe, persistent headache occurs. Cau-
tion patient to discuss exercise precautions with health care professional prior to exertion.

● Hypertension: Encourage patient to comply with additional interventions for hypertension
(weight reduction, low-sodium diet, regular exercise, smoking cessation, moderation of alco-
hol consumption, and stress management). Medication controls, but does not cure, hyperten-
sion.

● Instruct patient and family on proper technique for monitoring blood pressure. Advise them
to check blood pressure weekly and report significant changes to health care professional.

Evaluation/Desired Outcomes
● Decrease in blood pressure.
● Decrease in frequency and severity of anginal attacks.
● Decrease need for nitrate therapy.
● Increase in activity tolerance and sense of well-being.
● Suppression and prevention of supraventricular tachyarrhythmias.
● Improvement in neurological deficits due to vasospasm following subarachnoid hemorrhage.

● CENTRAL NERVOUS SYSTEM STIMULANTS

PHARMACOLOGIC PROFILE
General Use
Used in the treatment of narcolepsy and as adjunctive treatment in the management of attention
deficit hyperactivity disorder (ADHD).

General Action and Information
Produce CNS stimulation by increasing levels of neurotransmitters in the CNS. Produce CNS and
respiratory stimulation, dilated pupils, increased motor activity and mental alertness, and a di-
minished sense of fatigue. In children with ADHD these agents decrease restlessness and in-
crease attention span.

Contraindications
Hypersensitivity. Should not be used in pregnant or lactating women. Should not be used in hy-
perexcitable states. Avoid using in patients with psychotic personalities or suicidal/homicidal
tendencies. Contraindicated in glaucoma and severe cardiovascular disease.

Precautions
Use cautiously in patients with a history of cardiovascular disease, hypertension, diabetes melli-
tus, or in elderly or debilitated patients. Continual use may result in psychological dependence
or addiction.

Interactions
Additive sympathomimetic (adrenergic effects). Use with MAO inhibitors can result in hyperten-
sive crises. Alkalinizing the urine (sodium bicarbonate, acetazolamide) decreases excretion and
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enhances effects of amphetamines. Acidification of the urine (ammonium chloride, large doses
of ascorbic acid) decreases effect of amphetamines. Phenothiazines may also decrease effects.
Methylphenidate may decrease the metabolism and increase effects of other drugs (warfarin,
anticonvulsants, tricyclic antidepressants).

NURSING IMPLICATIONS
Assessment
● Monitor blood pressure, pulse, and respiration before administering and periodically during

therapy.
● Monitor weight biweekly and inform health care professional of significant loss.
● Monitor height periodically in children; inform health care professional if growth inhibition

occurs.
● May produce false sense of euphoria and well-being. Provide frequent rest periods and ob-

serve patient for rebound depression after the effects of the medication have worn off.
● ADHD: Assess attention span, impulse control, and interactions with others in children. Ther-

apy may be interrupted at intervals to determine if symptoms are sufficient to warrant contin-
ued therapy.

● Narcolepsy: Observe and document frequency of episodes.

Potential Nursing Diagnoses
● Disturbed thought process (Side Effects).
● Deficient knowledge, related to disease process and medication regimen (Patient/Family

Teaching).

Patient/Family Teaching
● Instruct patient not to alter dose without consulting health care professional. These medica-

tions have high dependence and abuse potential. Abrupt cessation with high doses may cause
extreme fatigue and mental depression.

● Advise patient to avoid intake of large amounts of caffeine.
● Medication may impair judgment. Caution patient to avoid driving or other activities requiring

judgment until response to medication is known.
● Inform patient that periodic holidays from the drug may be used to assess progress and de-

crease dependence.

Evaluation/Desired Outcomes
● Decreased frequency of narcoleptic episodes.
● Improved attention span and social interactions.

● CORTICOSTEROIDS

PHARMACOLOGIC PROFILE
General Use
Used in replacement doses (20 mg of hydrocortisone or equivalent) systemically to treat adre-
nocortical insufficiency. Larger doses are usually used for their anti-inflammatory, immunosup-
pressive, or antineoplastic activity. Used adjunctively in many other situations, including hyper-
calcemia and autoimmune diseases. Topical corticosteroids are used in a variety of
inflammatory and allergic conditions. Inhalant corticosteroids are used in the chronic manage-
ment of reversible airway disease (asthma); intranasal and ophthalmic corticosteroids are used
in the management of chronic allergic and inflammatory conditions.
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General Action and Information
Produce profound and varied metabolic effects, in addition to modifying the normal immune re-
sponse and suppressing inflammation. Available in a variety of dosage forms, including oral, in-
jectable, topical, and inhalation. Prolonged used of large amounts of topical or inhaled agent
may result in systemic absorption and/or adrenal suppression.

Contraindications
Serious infections (except for certain forms of meningitis). Do not administer live vaccines to
patients on larger doses.

Precautions
Prolonged treatment will result in adrenal suppression. Do not discontinue abruptly. Additional
doses may be needed during stress (surgery and infection). Safety in pregnancy and lactation
not established. Long-term use in children will result in decreased growth. May mask signs of in-
fection. Use lowest dose possible for shortest time possible. Alternate-day therapy is preferable
during long-term treatment.

Interactions
Additive hypokalemia with amphotericin B and potassium-losing diuretics. Hypokalemia may in-
crease the risk of digoxin toxicity. May increase requirements for insulin or oral hypoglycemic
agents. Phenytoin, phenobarbital, and rifampin stimulate metabolism and may decrease effec-
tiveness. Oral contraceptives may block metabolism. Cholestyramine and colestipol may de-
crease absorption.

NURSING IMPLICATIONS
Assessment
● These drugs are indicated for many conditions. Assess involved systems prior to and periodi-

cally throughout course of therapy.
● Assess patient for signs of adrenal insufficiency (hypotension, weight loss, weakness, nausea,

vomiting, anorexia, lethargy, confusion, restlessness) prior to and periodically throughout
course of therapy.

● Children should have periodic evaluations of growth.

Potential Nursing Diagnoses
● Risk for infection (Side Effects).
● Deficient knowledge, related to disease process and medication regimen (Patient/Family

Teaching).
● Disturbed body image (Side Effects).

Implementation
● If dose is ordered daily or every other day, administer in the morning to coincide with the

body’s normal secretion of cortisol.
● PO: Administer with meals to minimize gastric irritation.

Patient/Family Teaching
● Emphasize need to take medication exactly as directed. Review symptoms of adrenal insuffi-

ciency that may occur when stopping the medication and that may be life-threatening.
● Encourage patients on long-term therapy to eat a diet high in protein, calcium, and potassium

and low in sodium and carbohydrates.
● These drugs cause immunosuppression and may mask symptoms of infection. Instruct patient

to avoid people with known contagious illnesses and to report possible infections. Advise pa-
tient to consult health care professional before receiving any vaccinations.

● Discuss possible effects on body image. Explore coping mechanisms.
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● Advise patient to carry identification in the event of an emergency in which patient cannot re-
late medical history.

Evaluation/Desired Outcomes
● Suppression of the inflammatory and immune responses in autoimmune disorders, allergic

reactions, and organ transplants.
● Replacement therapy in adrenal insufficiency.
● Resolution of skin inflammation, pruritus, or other dermatologic conditions.

● DIURETICS

PHARMACOLOGIC PROFILE
General Use
Thiazide diuretics and loop diuretics are used alone or in combination in the treatment of hy-
pertension or edema due to CHF or other causes. Potassium-sparing diuretics have weak di-
uretic and antihypertensive properties and are used mainly to conserve potassium in patients re-
ceiving thiazide or loop diuretics. Osmotic diuretics are often used in the management of
cerebral edema.

General Action and Information
Enhance the selective excretion of various electrolytes and water by affecting renal mechanisms
for tubular secretion and reabsorption. Groups commonly used are thiazide diuretics and thia-
zide-like diuretics (chlorothiazide, chlorthalidone, hydrochlorothiazide, indapamide, and meto-
lazone), loop diuretics (bumetanide, furosemide, and torsemide), potassium-sparing diuretics
(amiloride, spironolactone, and triamterene), and osmotic diuretics (mannitol). Mechanisms
vary, depending on agent.

Contraindications
Hypersensitivity. Thiazide diuretics may exhibit cross-sensitivity with other sulfonamides.

Precautions
Use with caution in patients with renal or hepatic disease. Safety in pregnancy and lactation not
established.

Interactions
Additive hypokalemia with corticosteroids, amphotericin B, piperacillin, or ticarcillin. Hypokale-
mia enhances digitalis glycoside toxicity. Potassium-losing diuretics decrease lithium excretion
and may cause toxicity. Additive hypotension with other antihypertensives or nitrates. Potassium-
sparing diuretics may cause hyperkalemia when used with potassium supplements or ACE inhib-
itors.

NURSING IMPLICATIONS
Assessment
● Assess fluid status throughout therapy. Monitor daily weight, intake and output ratios, amount

and location of edema, lung sounds, skin turgor, and mucous membranes.
● Assess patient for anorexia, muscle weakness, numbness, tingling, paresthesia, confusion,

and excessive thirst. Notify health care professional promptly if these signs of electrolyte im-
balance occur.

● Hypertension: Monitor blood pressure and pulse before and during administration. Moni-
tor frequency of prescription refills to determine compliance in patients treated for hyperten-
sion.



Name /bks_51510_deglin_dg/51510_class        02/17/2012 04:03PM     Plate # 0-Compositepg 74   # 46

74 DIURETICS
C
L
A
S
S
I
F
I
C
A
T
I
O
N
S

● Increased Intracranial Pressure: Monitor neurologic status and intracranial pressure
readings in patients receiving osmotic diuretics to decrease cerebral edema.

● Increased Intraocular Pressure: Monitor for persistent or increased eye pain or de-
creased visual acuity.

● Lab Test Considerations: Monitor electrolytes (especially potassium), blood glucose, BUN,
and serum uric acid levels before and periodically throughout course of therapy.

● Thiazide diuretics may cause increased serum cholesterol, low-density lipoprotein (LDL),
and triglyceride concentrations.

Potential Nursing Diagnoses
● Excess fluid volume (Indications).
● Deficient knowledge, related to disease process and medication regimen (Patient/Family

Teaching).

Implementation
● Administer oral diuretics in the morning to prevent disruption of sleep cycle.
● Many diuretics are available in combination with antihypertensives or potassium-sparing diu-

retics.

Patient/Family Teaching
● Instruct patient to take medication exactly as directed. Advise patients on antihypertensive

regimen to continue taking medication, even if feeling better. Medication controls, but does
not cure, hypertension.

● Caution patient to make position changes slowly to minimize orthostatic hypotension. Caution
patient that the use of alcohol, exercise during hot weather, or standing for long periods dur-
ing therapy may enhance orthostatic hypotension.

● Instruct patient to consult health care professional regarding dietary potassium guidelines.
● Instruct patient to monitor weight weekly and report significant changes.
● Caution patient to use sunscreen and protective clothing to prevent photosensitivity reactions.
● Advise patient to consult health care professional before taking OTC medication concurrently

with this therapy.
● Instruct patient to notify health care professional of medication regimen before treatment or

surgery.
● Advise patient to contact health care professional immediately if muscle weakness, cramps,

nausea, dizziness, or numbness or tingling of extremities occurs.
● Emphasize the importance of routine follow-up.
● Hypertension: Reinforce the need to continue additional therapies for hypertension (weight

loss, regular exercise, restricted sodium intake, stress reduction, moderation of alcohol con-
sumption, and cessation of smoking).

● Instruct patients with hypertension in the correct technique for monitoring weekly blood
pressure.

Evaluation/Desired Outcomes
● Decreased blood pressure.
● Increased urine output.
● Decreased edema.
● Reduced intracranial pressure.
● Prevention of hypokalemia in patients taking diuretics.
● Treatment of hyperaldosteronism.
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● HORMONES

PHARMACOLOGIC PROFILE
General Use
Used in the treatment of deficiency states including diabetes (insulin), diabetes insipidus (des-
mopressin), hypothyroidism (thyroid hormones), and menopause (estrogens or estrogens/pro-
gestins). Estrogenic and progestational hormones are used as contraceptive agents in various
combinations and sequences. Hormones may be used to treat hormonally sensitive tumors (an-
drogens, estrogens) and in other selected situations. See individual drugs.

General Action and Information
Natural or synthetic substances that have a specific effect on target tissue. Differ greatly in their
effects, depending on individual agent and function of target tissue.

Contraindications
Differ greatly among individual agents; see individual entries.

Precautions
Differ greatly among individual agents; see individual entries.

Interactions
Differ greatly among individual agents; see individual entries.

NURSING IMPLICATIONS
Assessment
● Monitor patient for symptoms of hormonal excess or insufficiency.
● Sex Hormones: Blood pressure and hepatic function tests should be monitored periodically

throughout therapy.

Potential Nursing Diagnoses
● Sexual dysfunction (Indications).
● Disturbed body image (Indications) (Side Effects).
● Deficient knowledge, related to disease process and medication regimen (Patient/Family

Teaching).

Implementation
● Sex Hormones: During hospitalization, continue to administer according to schedule fol-

lowed prior to hospitalization.

Patient/Family Teaching
● Explain dose schedule (and withdrawal bleeding with female sex hormones).
● Emphasize the importance of follow-up exams to monitor effectiveness of therapy and to en-

sure proper development of children and early detection of possible side effects.
● Female Sex Hormones: Advise patient to report signs and symptoms of fluid retention,

thromboembolic disorders, mental depression, or hepatic dysfunction to health care profes-
sional.

Evaluation/Desired Outcomes
● Resolution of clinical symptoms of hormone imbalance including menopause symptoms and

contraception.
● Correction of fluid and electrolyte imbalances.
● Control of the spread of advanced metastatic breast or prostate cancer.
● Slowed progression of postmenopausal osteoporosis.
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● IMMUNOSUPPRESSANTS

PHARMACOLOGIC PROFILE
General Use
Azathioprine, basiliximab, cyclosporine, daclizumab, mycophenolate, sirolimus, and tacrolimus
are used with corticosteroids in the prevention of transplantation rejection reactions. Muro-
monab-CD3 is used to manage rejection reactions not controlled by other agents. Azathioprine,
cyclophosphamide, and methotrexate are used in the management of selected autoimmune dis-
eases (nephrotic syndrome of childhood and severe rheumatoid arthritis).

General Action and Information
Inhibit cell-mediated immune responses by different mechanisms. In addition to azathioprine and cy-
closporine, which are used primarily for their immunomodulating properties, cyclophosphamide and
methotrexate are used to suppress the immune responses in certain disease states (nephrotic syn-
drome of childhood and severe rheumatoid arthritis). Muromonab-CD3 is a recombinant immuno-
globulin antibody that alters T-cell function. Basiliximab and daclizumab are monoclonal antibodies.

Contraindications
Hypersensitivity to drug or vehicle.

Precautions
Use cautiously in patients with infections. Safety in pregnancy and lactation not established.

Interactions
Allopurinol inhibits the metabolism of azathioprine. Drugs that alter liver-metabolizing pro-
cesses may change the effect of cyclosporine. The risk to toxicity of methotrexate may be in-
creased by other nephrotoxic drugs, large doses of aspirin, or NSAIDs. Muromonab-CD3 has ad-
ditive immunosuppressive properties; concurrent immunosuppressive doses should be
decreased or eliminated.

NURSING IMPLICATIONS
Assessment
● Monitor for infection (vital signs, sputum, urine, stool, WBC). Notify physician or other health

care professional immediately if symptoms occur.
● Organ Transplant: Assess for symptoms of organ rejection throughout therapy.
● Lab Test Consideration: Monitor CBC and differential throughout therapy.

Potential Nursing Diagnoses
● Risk for infection (Side Effects).
● Deficient knowledge, related to disease process and medication regimen (Patient/Family

Teaching).

Implementation
● Protect transplant patients from staff and visitors who may carry infection.
● Maintain protective isolation as indicated.

Patient/Family Teaching
● Reinforce the need for lifelong therapy to prevent transplant rejection. Review symptoms of

rejection for transplanted organ and stress need to notify health care professional immedi-
ately if they occur.

● Advise patient to avoid contact with contagious persons and those who have recently taken
oral polio virus vaccine. Patients should not receive vaccinations without first consulting with
health care professional.

● Emphasize the importance of follow-up exams and lab tests.
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Evaluation/Desired Outcomes
● Prevention or reversal of rejection of organ transplants or decrease in symptoms of autoim-

mune disorders.

● LAXATIVES

PHARMACOLOGIC PROFILE
General Use
Used to treat or prevent constipation or to prepare the bowel for radiologic or endoscopic pro-
cedures.

General Action and Information
Induce one or more bowel movements per day. Groups include stimulants (bisacodyl, sennos-
ides), saline laxatives (magnesium salts and phosphates), stool softeners (docusate), bulk-
forming agents (polycarbophil and psyllium), and osmotic cathartics (lactulose, polyethylene
glycol/electrolyte). Increasing fluid intake, exercising, and adding more dietary fiber are also
useful in the management of chronic constipation.

Contraindications
Hypersensitivity. Contraindicated in persistent abdominal pain, nausea, or vomiting of unknown
cause, especially if accompanied by fever or other signs of an acute abdomen.

Precautions
Excessive or prolonged use may lead to dependence. Should not be used in children unless ad-
vised by a physician or other health care professional.

Interactions
Theoretically may decrease the absorption of other orally administered drugs by decreasing
transit time.

NURSING IMPLICATIONS
Assessment
● Assess patient for abdominal distention, presence of bowel sounds, and usual pattern of

bowel function.
● Assess color, consistency, and amount of stool produced.

Potential Nursing Diagnoses
● Constipation (Indications).
● Deficient knowledge, related to disease process and medication regimen (Patient/Family

Teaching).

Implementation
● Many laxatives may be administered at bedtime for morning results.
● Taking oral doses on an empty stomach will usually produce more rapid results.
● Do not crush or chew enteric-coated tablets. Take with a full glass of water or juice.
● Stool softeners and bulk laxatives may take several days for results.

Patient/Family Teaching
● Advise patients, other than those with spinal cord injuries, that laxatives should be used only

for short-term therapy. Long-term therapy may cause electrolyte imbalance and dependence.
● Advise patient to increase fluid intake to a minimum of 1500–2000 mL/day during therapy to

prevent dehydration.
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● Encourage patients to use other forms of bowel regulation: increasing bulk in the diet, in-
creasing fluid intake, and increasing mobility. Normal bowel habits are individualized and
may vary from 3 times/day to 3 times/wk.

● Instruct patients with cardiac disease to avoid straining during bowel movements (Valsalva
maneuver).

● Advise patient that laxatives should not be used when constipation is accompanied by abdomi-
nal pain, fever, nausea, or vomiting.

Evaluation/Desired Outcomes
● A soft, formed bowel movement.
● Evacuation of the colon.

● LIPID-LOWERING AGENTS

PHARMACOLOGIC PROFILE
General Use
Used as a part of a total plan including diet and exercise to reduce blood lipids in an effort to re-
duce the morbidity and mortality of atherosclerotic cardiovascular disease and its sequelae.

General Action and Information
HMG-CoA reductase inhibitors (atorvastatin, fluvastatin, lovastatin, pravastatin, simvastatin) in-
hibit an enzyme involved in cholesterol synthesis. Bile acid sequestrants (cholestyramine,
colestipol, colesevelam) bind cholesterol in the GI tract. Fenofibrate, niacin, and gemfibrozil act
by other mechanisms (see individual monographs).

Contraindications
Hypersensitivity.

Precautions
Safety in pregnancy, lactation, and children not established. See individual drugs. Dietary ther-
apy should be given a 2–3 mo trial before drug therapy is initiated.

Interactions
Bile acid sequestrants (cholestyramine and colestipol) may bind lipid-soluble vitamins (A, D, E,
and K) and other concurrently administered drugs in the GI tract. The risk of myopathy from
HMG-CoA reductase inhibitors is increased by niacin, erythromycin, gemfibrozil, and cyclospor-
ine.

NURSING IMPLICATIONS
Assessment
● Obtain a diet history, especially in regard to fat and alcohol consumption.
● Lab Test Considerations: Serum cholesterol and triglyceride levels should be evaluated be-

fore initiating and periodically throughout therapy. Medication should be discontinued if par-
adoxical increase in cholesterol level occurs.

● Liver function tests should be assessed before and periodically throughout therapy. May cause
an increase in levels.

Potential Nursing Diagnoses
● Deficient knowledge, related to disease process and medication regimen (Patient/Family

Teaching).
● Noncompliance (Patient/Family Teaching).
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Implementation
● See specific medications to determine timing of doses in relation to meals.

Patient/Family Teaching
● Advise patient that these medications should be used in conjunction with diet restrictions (fat,

cholesterol, carbohydrates, and alcohol), exercise, and cessation of smoking.

Evaluation/Desired Outcomes
● Decreased serum triglyceride and LDL cholesterol levels and improved HDL cholesterol ra-

tios. Therapy is usually discontinued if the clinical response is not evident after 3 mo of ther-
apy.

● MINERALS/ELECTROLYTES/pH MODIFIERS

PHARMACOLOGIC PROFILE
General Use
Prevention and treatment of deficiencies or excesses of electrolytes and maintenance of optimal
acid/base balance for homeostasis. Acidifiers and alkalinizers are also used to promote urinary
excretion of substances that accumulate in certain disease states (kidney stones, uric acid).

General Action and Information
Electrolytes and minerals are necessary for many body processes. Maintenance of electrolyte
levels within normal limits is required for many physiological processes such as cardiac, nerve,
and muscle function; bone growth and stability; and a number of other activities. Minerals and
electrolytes may also serve as catalysts in many enzymatic reactions. Acid/base balance allows
for normal transfer of substances at the cellular and intracellular level.

Contraindications
Contraindicated in situations in which replacement would cause excess or when risk factors for
retention are present.

Precautions
Use cautiously in disease states in which electrolyte imbalances are common such as significant
hepatic or renal disease, adrenal or pituitary disorders.

Interactions
Depend on individual agents. Alkalinizers and acidifiers can alter the excretion of drugs for
which elimination is pH dependent. See specific entries.

NURSING IMPLICATIONS
Assessment
● Observe patient carefully for evidence of electrolyte excess or insufficiency. Monitor lab val-

ues before and periodically throughout therapy.

Potential Nursing Diagnoses
● Imbalanced nutrition: less than body requirements (Indications).
● Deficient knowledge, related to medication regimen (Patient/Family Teaching).

Implementation
● Potassium Chloride: Do not administer potassium chloride undiluted.

Patient/Family Teaching
● Review diet modifications with patients with chronic electrolyte disturbances.
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Evaluation/Desired Outcomes
● Return to normal serum electrolyte concentrations and resolution of clinical symptoms of

electrolyte imbalance.
● Changes in pH or composition of urine, which prevent formation of renal calculi.

● NATURAL/HERBAL PRODUCTS

PHARMACOLOGIC PROFILE
General Use
These remedies are used for a wide variety of conditions. Prescriptions are not required and
consumers have the choice of many products.

General Action and Information
Use of these agents is based on historical and sometimes anecdotal evidence. The FDA has little
control over these agents, so currently there is little standardization among products.

Contraindications
Hypersensitivity. Most products are plant extracts that may contain a variety of impurities.

Precautions
Elderly, pediatric, and pregnant or lactating patients should be aware that these agents carry
many of the same risks as prescription medications. Patients with serious chronic medical con-
ditions should consult their health care professional before use.

Interactions
These agents have the ability to interact with prescription medications and may prevent or aug-
ment a desired therapeutic outcome. St. John’s wort and kava-kava have the greatest risk for se-
rious interactions.

NURSING IMPLICATIONS
Assessment
● Assess the condition for which the patient is taking the product.

Potential Nursing Diagnoses
● Deficient knowledge, related to disease process and medication regimen (Patient/Family

Teaching).

Patient/Family Teaching
● Discuss with patient the reason for using the product. Encourage patient to choose products

with USP label, if possible, to guarantee content and purity of medication.
● Inform patient of known side effects and interactions with other medications.

Evaluation/Desired Outcomes
● Improvement in condition for which medication was taken.

● NONOPIOID ANALGESICS

PHARMACOLOGIC PROFILE
General Use
Used to control mild to moderate pain and/or fever. Phenazopyridine is used only to treat uri-
nary tract pain, and capsaicin is used topically for a variety of painful syndromes.



Name /bks_51510_deglin_dg/51510_class        02/17/2012 04:03PM     Plate # 0-Compositepg 81   # 53

NONOPIOID ANALGESICS 81
C
L
A
S
S
I
F
I
C
A
T
I
O
N
S

General Action and Information
Most nonopioid analgesics inhibit prostaglandin synthesis peripherally for analgesic effect and
centrally for antipyretic effect. Tramadol is a centrally acting agent.

Contraindications
Hypersensitivity and cross-sensitivity among NSAIDs may occur.

Precautions
Use cautiously in patients with severe hepatic or renal disease, chronic alcohol use/abuse, or
malnutrition. Tramadol has CNS depressant properties.

Interactions
Long-term use of acetaminophen with NSAIDs may increase the risk of adverse renal effects.
Prolonged high-dose acetaminophen may increase the risk of bleeding with warfarin. Hepato-
toxicity may be additive with other hepatotoxic agents, including alcohol. NSAIDs increase the
risk of bleeding with warfarin, thrombolytic agents, antiplatelet agents, some cephalosporins,
and valproates (effect is greatest with aspirin). NSAIDs may also decrease the effectiveness of di-
uretics and antihypertensives. The risk of CNS depression with tramadol is increased by concur-
rent use of other CNS depressants, including alcohol, antihistamines, sedative/hypnotics, and
some antidepressants.

NURSING IMPLICATIONS
Assessment
● Patients who have asthma, allergies, and nasal polyps or who are allergic to tartrazine are at

an increased risk for developing hypersensitivity reactions.
● Pain: Assess pain and limitation of movement; note type, location, and intensity prior to and

at the peak (see Time/Action Profile) following administration.
● Fever: Assess fever and note associated signs (diaphoresis, tachycardia, malaise, chills).
● Lab Test Considerations: Hepatic, hematologic, and renal function should be evaluated

periodically throughout prolonged high-dose therapy. Aspirin and most NSAIDs prolong
bleeding time due to suppressed platelet aggregation and, in large doses, may cause pro-
longed prothrombin time. Monitor hematocrit periodically in prolonged high-dose therapy to
assess for GI blood loss.

Potential Nursing Diagnoses
● Acute pain (Indications).
● Risk for imbalanced body temperature (Indications).
● Deficient knowledge, related to disease process and medication regimen (Patient/Family

Teaching).

Implementation
● PO: Administer salicylates and NSAIDs after meals or with food or an antacid to minimize gas-

tric irritation.

Patient/Family Teaching
● Instruct patient to take salicylates and NSAIDs with a full glass of water and to remain in an

upright position for 15–30 min after administration.
● Adults should not take acetaminophen longer than 10 days and children not longer than 5

days unless directed by health care professional. Short-term doses of acetaminophen with sa-
licylates or NSAIDs should not exceed the recommended daily dose of either drug alone.

● Caution patient to avoid concurrent use of alcohol with this medication to minimize possible
gastric irritation; 3 or more glasses of alcohol per day may increase the risk of GI bleeding
with salicylates or NSAIDs. Caution patient to avoid taking acetaminophen, salicylates, or
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NSAIDs concurrently for more than a few days, unless directed by health care professional to
prevent analgesic nephropathy.

● Advise patients on long-term therapy to inform health care professional of medication regi-
men prior to surgery. Aspirin, salicylates, and NSAIDs may need to be withheld prior to sur-
gery.

Evaluation/Desired Outcomes
● Relief of mild to moderate discomfort.
● Reduction of fever.

● NONSTEROIDAL ANTI-INFLAMMATORY AGENTS

PHARMACOLOGIC PROFILE
General Use
NSAIDs are used to control mild to moderate pain, fever, and various inflammatory conditions,
such as rheumatoid arthritis and osteoarthritis. Ophthalmic NSAIDs are used to decrease post-
operative ocular inflammation, to inhibit perioperative miosis, and to decrease inflammation
due to allergies.

General Action and Information
NSAIDs have analgesic, antipyretic, and anti-inflammatory properties. Analgesic and anti-inflam-
matory effects are due to inhibition of prostaglandin synthesis. Antipyretic action is due to vaso-
dilation and inhibition of prostaglandin synthesis in the CNS. COX-2 inhibitors (celecoxib) may
cause less GI bleeding.

Contraindications
Hypersensitivity to aspirin is a contraindication for the whole group of NSAIDs. Cross-sensitivity
may occur.

Precautions
Use cautiously in patients with a history of bleeding disorders, GI bleeding, and severe hepatic,
renal, or cardiovascular disease. Safe use in pregnancy is not established and, in general, should
be avoided during the second half of pregnancy.

Interactions
NSAIDs prolong bleeding time and potentiate the effect of warfarin, thrombolytic agents, some
cephalosporins, antiplatelet agents, and valproates. Prolonged use with aspirin may result in in-
creased GI side effects and decreased effectiveness. NSAIDs may also decrease response to diu-
retics or antihypertensive therapy. Ibuprofen negates the cardioprotective benefits of low-dose
aspirin. COX-2 inhibitors do not negate the cardioprotective effect of low-dose aspirin.

NURSING IMPLICATIONS
Assessment
● Patients who have asthma, allergies, and nasal polyps or who are allergic to tartrazine are at

an increased risk for developing hypersensitivity reactions.
● Pain: Assess pain and limitation of movement; note type, location, and intensity prior to and

at the peak (see Time/Action Profile) following administration.
● Fever: Assess fever and note associated signs (diaphoresis, tachycardia, malaise, chills).
● Lab Test Considerations: Most NSAIDs prolong bleeding time due to suppressed platelet

aggregation and, in large doses, may cause prolonged PT. Monitor periodically in prolonged
high-dose therapy to assess for GI blood loss.
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Potential Nursing Diagnoses
● Acute pain (Indications).
● Risk for imbalanced body temperature (Indications).
● Deficient knowledge, related to disease process and medication regimen (Patient/Family

Teaching).

Implementation
● PO: Administer NSAIDs after meals or with food or an antacid to minimize gastric irritation.

Patient/Family Teaching
● Instruct patient to take NSAIDs with a full glass of water and to remain in an upright position

for 15–30 min after administration.
● Caution patient to avoid concurrent use of alcohol with this medication to minimize possible

gastric irritation; 3 or more glasses of alcohol per day may increase the risk of GI bleeding
with salicylates or NSAIDs. Caution patient to avoid taking acetaminophen, salicylates, or
NSAIDs concurrently for more than a few days, unless directed by health care professional to
prevent analgesic nephropathy.

● Advise patient on long-term therapy to inform health care professional of medication regimen
prior to surgery. NSAIDs may need to be withheld prior to surgery.

Evaluation/Desired Outcomes
● Relief of mild to moderate discomfort
● Reduction of fever.

● OPIOID ANALGESICS

PHARMACOLOGIC PROFILE
General Use
Management of moderate to severe pain. Fentanyl is also used as a general anesthetic adjunct.

General Action and Information
Opioids bind to opiate receptors in the CNS, where they act as agonists of endogenously occur-
ring opioid peptides (eukephalins and endorphins). The result is alteration to the perception of
and response to pain.

Contraindications
Hypersensitivity to individual agents.

Precautions
Use cautiously in patients with undiagnosed abdominal pain, head trauma or pathology, liver
disease, or history of addiction to opioids. Use smaller doses initially in the elderly and those
with respiratory diseases. Prolonged use may result in tolerance and the need for larger doses to
relieve pain. Psychological or physical dependence may occur.

Interactions
Increases the CNS depressant properties of other drugs, including alcohol, antihistamines, anti-
depressants, sedative/hypnotics, phenothiazines, and MAO inhibitors. Use of partial-antagonist
opioid analgesics (buprenorphine, butorphanol, nalbuphine, and pentazocine) may precipitate
opioid withdrawal in physically dependent patients. Use with MAO inhibitors or procarbazine
may result in severe paradoxical reactions (especially with meperidine). Nalbuphine or pentaz-
ocine may decrease the analgesic effects of other concurrently administered opioid analgesics.
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NURSING IMPLICATIONS
Assessment
● Assess type, location, and intensity of pain prior to and at peak following administration.

When titrating opioid doses, increases of 25–50% should be administered until there is ei-
ther a 50% reduction in the patient’s pain rating on a numerical or visual analogue scale or
the patient reports satisfactory pain relief. A repeat dose can be safely administered at the time
of the peak if previous dose is ineffective and side effects are minimal. Patients requiring
higher doses of opioid agonist-antagonists should be converted to an opioid agonist.

● Opioid agonist-antagonists are not recommended for prolonged use or as first-line therapy
for acute or cancer pain.

● An equianalgesic chart (see Appendix K) should be used when changing routes or when
changing from one opioid to another.

● Assess blood pressure, pulse, and respirations before and periodically during administration.
If respiratory rate is �10/min, assess level of sedation. Physical stimulation may be sufficient
to prevent significant hypoventilation. Dose may need to be decreased by 25–50%. Initial
drowsiness will diminish with continued use.

● Assess prior analgesic history. Antagonistic properties of agonist-antagonists may induce with-
drawal symptoms (vomiting, restlessness, abdominal cramps, and increased blood pressure
and temperature) in patients physically dependent on opioids.

● Prolonged use may lead to physical and psychological dependence and tolerance. This should
not prevent patient from receiving adequate analgesia. Most patients who receive opioid anal-
gesics for pain do not develop psychological dependence. Progressively higher doses may be
required to relieve pain with chronic therapy.

● Assess bowel function routinely. Prevention of constipation should be instituted with in-
creased intake of fluids and bulk, stool softeners, and laxatives to minimize constipating ef-
fects. Stimulant laxatives should be administered routinely if opioid use exceeds 2–3 days,
unless contraindicated.

● Monitor intake and output ratios. If significant discrepancies occur, assess for urinary reten-
tion and inform physician or other health care professional.

● Toxicity and Overdose: If an opioid antagonist is required to reverse respiratory depres-
sion or coma, naloxone (Narcan) is the antidote. Dilute the 0.4-mg ampule of naloxone in 10
mL of 0.9% NaCl and administer 0.5 mL (0.02 mg) by direct IV push every 2 min. For chil-
dren and patients weighing �40 kg, dilute 0.1 mg of naloxone in 10 mL of 0.9% NaCl for a
concentration of 10 mcg/mL and administer 0.5 mcg/kg every 1–2 min. Titrate dose to avoid
withdrawal, seizures, and severe pain.

Potential Nursing Diagnoses
● Acute pain (Indications).
● Disturbed sensory perception (auditory, visual) (Side Effects).
● Risk for injury (Side Effects).
● Deficient knowledge, related to disease process and medication regimen (Patient/Family

Teaching).

Implementation
● Do not confuse morphine with hydromorphone or meperidine; errors have resulted in fatali-

ties.
● Explain therapeutic value of medication before administration to enhance the analgesic effect.
● Regularly administered doses may be more effective than prn administration. Analgesic is

more effective if given before pain becomes severe.
● Coadministration with nonopioid analgesics may have additive analgesic effects and may per-

mit lower doses.
● Medication should be discontinued gradually after long-term use to prevent withdrawal symp-

toms.
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Patient/Family Teaching
● Instruct patient on how and when to ask for pain medication.
● Medication may cause drowsiness or dizziness. Caution patient to call for assistance when

ambulating or smoking and to avoid driving or other activities requiring alertness until re-
sponse to medication is known.

● Advise patient to make position changes slowly to minimize orthostatic hypotension.
● Caution patient to avoid concurrent use of alcohol or other CNS depressants with this medica-

tion.
● Encourage patient to turn, cough, and breathe deeply every 2 hr to prevent atelectasis.

Evaluation/Desired Outcomes
● Decreased severity of pain without a significant alteration in level of consciousness or respira-

tory status.

● SEDATIVE/HYPNOTICS

PHARMACOLOGIC PROFILE
General Use
Sedatives are used to provide sedation, usually prior to procedures. Hypnotics are used to man-
age insomnia. Selected agents are useful as anticonvulsants (clorazepate, diazepam, phenobar-
bital), skeletal muscle relaxants (diazepam), adjuncts in the management of alcohol withdrawal
syndrome (chlordiazepoxide, diazepam, oxazepam), adjuncts in general anesthesia (droperi-
dol), or as amnestics (midazolam, diazepam).

General Action and Information
Cause generalized CNS depression. May produce tolerance with chronic use and have potential
for psychological or physical dependence. These agents have NO analgesic properties.

Contraindications
Hypersensitivity. Should not be used in comatose patients nor in those with pre-existing CNS de-
pression. Should not be used in patients with uncontrolled severe pain. Avoid use during preg-
nancy or lactation.

Precautions
Use cautiously in patients with hepatic dysfunction, severe renal impairment, or severe underly-
ing pulmonary disease. Use with caution in patients who may be suicidal or who may have had
previous drug addictions. Hypnotic use should be short-term. Geriatric patients may be more
sensitive to CNS depressant effects; dosage reduction may be required.

Interactions
Additive CNS depression with alcohol, antihistamines, some antidepressants, opioid analgesics,
or phenothiazines. Barbiturates induce hepatic drug-metabolizing enzymes and can decrease
the effectiveness of drugs metabolized by the liver, including oral contraceptives. Should not be
used with MAO inhibitors.

NURSING IMPLICATIONS
Assessment
● Monitor blood pressure, pulse, and respiratory status frequently throughout IV administra-

tion. Prolonged high-dose therapy may lead to psychological or physical dependence. Restrict
the amount of drug available to patient, especially if patient is depressed, suicidal, or has a
history of addiction.
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● Insomnia: Assess sleep patterns before and periodically throughout course of therapy.
● Seizures: Observe and record intensity, duration, and characteristics of seizure activity. In-

stitute seizure precautions.
● Muscle Spasms: Assess muscle spasms, associated pain, and limitation of movement before

and throughout therapy.
● Alcohol Withdrawal: Assess patient experience alcohol withdrawal for tremors, agitation,

delirium, and hallucinations. Protect patient from injury.

Potential Nursing Diagnoses
● Insomnia (Indications).
● Risk for injury (Side Effects).
● Deficient knowledge, related to disease process and medication regimen (Patient/Family

Teaching).

Implementation
● Supervise ambulation and transfer of patients following administration of hypnotic doses. Re-

move cigarettes. Side rails should be raised and call bell within reach at all times. Keep bed in
low position.

Patient/Family Teaching
● Discuss the importance of preparing the environment for sleep (dark room, quiet, avoidance

of nicotine and caffeine). If less effective after a few weeks, consult health care professional;
do not increase dose. Gradual withdrawal may be required to prevent reactions following
prolonged therapy.

● May cause daytime drowsiness. Caution patient to avoid driving and other activities requiring
alertness until response to medication is known.

● Advise patient to avoid the use of alcohol and other CNS depressants concurrently with these
medications.

● Advise patient to inform health care professional if pregnancy is planned or suspected.

Evaluation/Desired Outcomes
● Improvement in sleep patterns.
● Control of seizures.
● Decrease in muscle spasms.
● Decreased tremulousness.
● More rational ideation when used for alcohol withdrawal.

● SKELETAL MUSCLE RELAXANTS

PHARMACOLOGIC PROFILE
General Use
Two major uses are spasticity associated with spinal cord diseases or lesions (baclofen and dan-
trolene) or adjunctive therapy in the symptomatic relief of acute painful musculoskeletal condi-
tions (cyclobenzaprine, diazepam, and methocarbamol). IV dantrolene is also used to treat and
prevent malignant hyperthermia.

General Action and Information
Act either centrally (baclofen, carisoprodol, cyclobenzaprine, diazepam, and methocarbamol)
or directly (dantrolene).

Contraindications
Baclofen and oral dantrolene should not be used in patients in whom spasticity is used to main-
tain posture and balance.
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Precautions
Safety in pregnancy and lactation not established. Use cautiously in patients with a history of pre-
vious liver disease.

Interactions
Additive CNS depression with other CNS depressants, including alcohol, antihistamines, antide-
pressants, opioid analgesics, and sedative/hypnotics.

NURSING IMPLICATIONS
Assessment
● Assess patient for pain, muscle stiffness, and range of motion before and periodically

throughout therapy.

Potential Nursing Diagnoses
● Acute pain (Indications).
● Impaired physical mobility (Indications).
● Risk for injury (Side Effects).

Implementation
● Provide safety measures as indicated. Supervise ambulation and transfer of patients.

Patient/Family Teaching
● Encourage patient to comply with additional therapies prescribed for muscle spasm (rest,

physical therapy, heat).
● Medication may cause drowsiness. Caution patient to avoid driving or other activities requir-

ing alertness until response to drug is known.
● Advise patient to avoid concurrent use of alcohol or other CNS depressants with these medica-

tions.

Evaluation/Desired Outcomes
● Decreased musculoskeletal pain
● Decreased muscle spasticity
● Increased range of motion
● Prevention or decrease in temperature and skeletal rigidity in malignant hyperthermia.

● THROMBOLYTICS

PHARMACOLOGIC PROFILE
General Use
Acute management of coronary thrombosis (MI). Streptokinase and urokinase are used in the
management of massive pulmonary emboli, deep vein thrombosis, and arterial thromboembo-
lism. Alteplase is used in the management of acute ischemic stroke.

General Action and Information
Converts plasminogen to plasmin, which then degrades fibrin in clots. Alteplase, reteplase, and
urokinase directly activate plasminogen. Streptokinase binds with plasminogen to form activator
complexes, which then convert plasminogen to plasmin. Results in lysis of thrombi in coronary
arteries, pulmonary emboli, or deep vein thrombosis, or clearing of clots in cannulae/catheters.

Contraindications
Hypersensitivity. Cross-sensitivity with streptokinase may occur. Contraindicated in active inter-
nal bleeding, history of cerebrovascular accident, recent CNS trauma or surgery, neoplasm, or
arteriovenous malformation. Severe uncontrolled hypertension and known bleeding tendencies.
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Precautions
Recent (within 10 days) major surgery, trauma, GI or GU bleeding. Severe hepatic or renal dis-
ease. Subacute bacterial endocarditis or acute pericarditis. Use cautiously in geriatric patients.
Safety not established in pregnancy, lactation, or children.

Interactions
Concurrent use with aspirin, NSAIDs, warfarin, heparins, ticlopidine, or dipyridamole may in-
crease the risk of bleeding, although these agents are frequently used together or in sequence.
Risk of bleeding may also be increased by concurrent use with cefotetan, cefoperazone, and val-
proic acid.

NURSING IMPLICATIONS
Assessment
● Begin therapy as soon as possible after the onset of symptoms.
● Monitor vital signs, including temperature, continuously for coronary thrombosis and at least

every 4 hr during therapy for other indications. Do not use lower extremities to monitor
blood pressure.

● Assess patient carefully for bleeding every 15 min during the 1st hr of therapy, every 15–30
min during the next 8 hr, and at least every 4 hr for the duration of therapy. Frank bleeding
may occur from sites of invasive procedures or from body orifices. Internal bleeding may also
occur (decreased neurologic status; abdominal pain with coffee-ground emesis or black,
tarry stools; hematuria; joint pain). If uncontrolled bleeding occurs, stop medication and no-
tify physician immediately.

● Inquire about previous reaction to streptokinase therapy. Assess patient for hypersensitivity
reaction (rash, dyspnea, fever, changes in facial color, swelling around the eyes, wheezing). If
these occur, inform physician promptly. Keep epinephrine, an antihistamine, and resuscita-
tion equipment close by in the event of an anaphylactic reaction.

● Inquire about recent streptococcal infection. Streptokinase may be less effective if adminis-
tered between 5 days and 6 mo of a streptococcal infection.

● Assess neurologic status throughout therapy.
● Altered sensorium or neurologic changes may be indicative of intracranial bleeding.
● Coronary Thrombosis: Monitor ECG continuously. Notify physician if significant arrhyth-

mias occur. IV lidocaine or procainamide (Pronestyl) may be ordered prophylactically. Car-
diac enzymes should be monitored. Radionuclide myocardial scanning and/or coronary angi-
ography may be ordered 7–10 days following therapy to monitor effectiveness of therapy.

● Monitor heart sounds and breath sounds frequently. Inform physician if signs of CHF occur
(rales/crackles, dyspnea, S3 heart sound, jugular venous distention, relieved central venous
pressure (CVP)).

● Pulmonary Embolism: Monitor pulse, blood pressure, hemodynamics, and respiratory
status (rate, degree of dyspnea, arterial blood gases).

● Deep Vein Thrombosis/Acute Arterial Occlusion: Observe extremities and palpate
pulses of affected extremities every hour. Notify physician immediately if circulatory impair-
ment occurs. Computed tomography, impedance plethysmography, quantitative Doppler ef-
fect determination, and/or angiography or venography may be used to determine restoration
of blood flow and duration of therapy; however, repeated venograms are not recommended.

● Cannula/Catheter Occlusion: Monitor ability to aspirate blood as indicator of patency. En-
sure that patient exhales and holds breath when connecting and disconnecting IV syringe to
prevent air embolism.

● Acute Ischemic Stroke: Assess neurologic status. Determine time of onset of stroke symp-
toms. Alteplase must be administered within 3 hr of onset.

● Lab Test Considerations: Hematocrit, hemoglobin, platelet count, fibrin/fibrin degradation
product (FDP/fdp) titer, fibrinogen concentration, prothrombin time, thrombin time, and ac-
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tivated partial thromboplastin time may be evaluated prior to and frequently throughout ther-
apy. Bleeding time may be assessed prior to therapy if patient has received platelet aggrega-
tion inhibitors. Obtain type and cross match and have blood available at all times in case of
hemorrhage. Stools should be tested for occult blood loss and urine for hematuria periodi-
cally during therapy.

● Toxicity and Overdose: If local bleeding occurs, apply pressure to site. If severe or internal
bleeding occurs, discontinue infusion. Clotting factors and/or blood volume may be restored
through infusions of whole blood, packed RBCs, fresh frozen plasma, or cryoprecipitate. Do
not administer dextran, as it has antiplatelet activity. Aminocaproic acid (Amicar) may be
used as an antidote.

Potential Nursing Diagnoses
● Ineffective tissue perfusion (Indications).
● Risk for injury (Side Effects).
● Deficient knowledge, related to disease process and medication regimen (Patient/Family

Teaching).

Implementation
● This medication should be used only in settings in which hematologic function and clinical re-

sponse can be adequately monitored.
● Starting two IV lines prior to therapy is recommended: one for the thrombolytic agent, the

other for any additional infusions.
● Avoid invasive procedures, such as IM injections or arterial punctures, with this therapy. If

such procedures must be performed, apply pressure to all arterial and venous puncture sites
for at least 30 min. Avoid venipunctures at noncompressible sites (jugular vein, subclavian
site).

● Systemic anticoagulation with heparin is usually begun several hours after the completion of
thrombolytic therapy.

● Acetaminophen may be ordered to control fever.

Patient/Family Teaching
● Explain purpose of medication and the need for close monitoring to patient and family. In-

struct patient to report hypersensitivity reactions (rash, dyspnea) and bleeding or bruising.
● Explain need for bedrest and minimal handling during therapy to avoid injury. Avoid all un-

necessary procedures such as shaving and vigorous tooth brushing.

Evaluation/Desired Outcomes
● Lysis of thrombi and restoration of blood flow
● Prevention of neurologic sequelae in acute ischemic stroke
● Cannula or catheter patency.

● VACCINES/IMMUNIZING AGENTS

PHARMACOLOGIC PROFILE
General Use
Immune globulins provide passive immunization to infectious diseases by providing antibodies.
Immunization with vaccines and toxoids containing bacterial or viral antigenic material results
in endogenous production of antibodies.

General Action and Information
Immunity from immune globulins is rapid, but short-lived (up to 3 months). Active immuniza-
tion with vaccine or toxoids produces prolonged immunity (years).
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Contraindications
Hypersensitivity to product, preservatives, or other additives. Some products contain thimerisol,
neomycin, and/or egg protein.

Precautions
Severe bleeding problems (IM injections).

Interactions
Decreased antibody response to vaccine/toxoids and increased risk of adverse reactions in pa-
tients receiving concurrent antineoplastic, immunosuppressive, or radiation therapy.

NURSING IMPLICATIONS
Assessment
● Assess previous immunization history and history of hypersensitivity.

Potential Nursing Diagnoses
● Risk for infection (Indications).
● Deficient knowledge, related to disease process and medication regimen (Patient/Family

Teaching).

Implementation
● Measles, mumps, and rubella vaccine, trivalent oral polio virus vaccine, and diphtheria tox-

oid, tetanus toxoid, and pertussis vaccine may be given concurrently.
● Administer each immunization by appropriate route.

Patient/Family Teaching
● Inform patient/parent of potential and reportable side effects of immunization. Health care

professional should be notified if patient develops fever over 39.4�C (103�F); difficulty
breathing; hives; itching; swelling of the eyes, face, or inside of nose; sudden severe tiredness
or weakness; or convulsions occur.

● Review next scheduled immunization with parent. Emphasize the importance of keeping a
record of immunizations and dates given.

Evaluation/Desired Outcomes
● Prevention of diseases through active immunity.

● VASCULAR HEADACHE SUPPRESSANTS

PHARMACOLOGIC PROFILE
General Use
Used for acute treatment of vascular headaches (migraine, cluster headaches, migraine vari-
ants). Other agents such as some beta blockers and some calcum channel blockers are used for
suppression of frequently occurring vascular headaches.

General Action and Information
Ergot derivatives (ergotamine, dihydroergotamine) directly stimulate alpha-adrenergic and ser-
otonergic receptors, producing vascular smooth muscle vasoconstriction. Almotriptan, frova-
triptan, naratriptan, rizatriptan, sumatriptan, and zolmitriptan produce vasoconstriction by act-
ing as serotonin (5-HT1) agonists.

Contraindications
Avoid using these agents in patients with ischemic cardiovascular disease.
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Precautions
Use cautiously in patients with a history of, or risk for, cardiovascular disease.

Interactions
Avoid concurrent use of ergot derivative agents with serotonin agonist agents; see also individual
agents.

NURSING IMPLICATIONS
Assessment
● Assess pain location, intensity, duration, and associated symptoms (photophobia, phonopho-

bia, nausea, vomiting) during migraine attack and frequency of attacks.

Potential Nursing Diagnoses
● Acute pain (Indications).
● Deficient knowledge, related to disease process and medication regimen (Patient/Family

Teaching).

Implementation
● Medication should be administered at the first sign of a headache.

Patient/Family Teaching
● Inform patient that medication should be used only during a migraine attack. It is meant to be

used for relief of migraine attacks but not to prevent or reduce the number of attacks.
● Advise patient that lying down in a darkened room following medication administration may

further help relieve headache.
● May cause dizziness or drowsiness. Caution patient to avoid driving or other activities requir-

ing alertness until response to medication is known.
● Advise patient to avoid alcohol, which aggravates headaches.

Evaluation/Desired Outcomes
● Relief of migraine attack.

● VITAMINS

PHARMACOLOGIC PROFILE
General Use
Used in the prevention and treatment of vitamin deficiencies and as supplements in various
metabolic disorders.

General Action and Information
Serve as components of enzyme systems that catalyze numerous varied metabolic reactions. Nec-
essary for homeostasis. Water-soluble vitamins (B-vitamins and vitamin C) rarely cause toxicity.
Fat-soluble vitamins (vitamins D and E) may accumulate and cause toxicity.

Contraindications
Hypersensitivity to additives, preservatives, or colorants.

Precautions
Dose should be adjusted to avoid toxicity, especially for fat-soluble vitamins.

Interactions
Pyridoxine in large amounts may interfere with the effectiveness of levodopa. Cholestyramine,
colestipol, and mineral oil decrease absorption of fat-soluble vitamins.
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NURSING IMPLICATIONS
Assessment
● Assess patient for signs of vitamin deficiency before and periodically throughout therapy.
● Assess nutritional status through 24-hr diet recall. Determine frequency of consumption of vi-

tamin-rich foods.

Potential Nursing Diagnoses
● Imbalanced nutrition: less than body requirements (Indications).
● Deficient knowledge, related to disease process and medication regimen (Patient/Family

Teaching).

Implementation
● Because of infrequency of single vitamin deficiencies, combinations are commonly adminis-

tered.

Patient/Family Teaching
● Encourage patients to comply with diet recommendations of physician or other health care

professional. Explain that the best source of vitamins is a well-balanced diet with foods from
the four basic food groups.

● Patients self-medicating with vitamin supplements should be cautioned not to exceed RDAs.
The effectiveness of megadoses for treatment of various medical conditions is unproved and
may cause side effects and toxicity.

Evaluation/Desired Outcomes
● Prevention of, or decrease in, the symptoms of vitamin deficiencies.

● WEIGHT CONTROL AGENTS

PHARMACOLOGIC PROFILE
General Use
These agents are used in the management of exogenous obesity as part of a regimen including a
reduced-calorie diet. They are especially useful in the presence of other risk factors including
hypertension, diabetes, or dyslipidemias.

General Action and Information
Phentermine and sibutramine are anorexiants that are designed to decrease appetite via their
action in the CNS. Orlistat is a lipase inhibitor that decreases absorption of dietary fat.

Contraindications
None of these agents should be used during pregnancy or lactation. Phentermine and sibutra-
mine should not be used in patients with severe hepatic or renal disease, uncontrolled hyperten-
sion, known CHF, or cardiovascular disease. Orlistat should not be used in patients with chronic
malabsorption.

Precautions
Phentermine and sibutramine should be used cautiously in patients with a history of seizures, or
angle-closure glaucoma and in geriatric patients.

Interactions
Phentermine and sibutramine may have additive, adverse effects with CNS stimulants, some vas-
cular headache suppressants, MAO inhibitors, and some opioids (concurrent use should be
avoided). Orlistat reduces absorption of some fat-soluble vitamins and beta-carotene.
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NURSING IMPLICATIONS
Assessment
● Monitor weight and dietary intake prior to and periodically during therapy. Adjust concurrent

medications (antihypertensives, antidiabetics, lipid-lowering agents) as needed.

Potential Nursing Diagnoses
● Disturbed body image (Indications).
● Imbalanced nutrition: more than body requirements (Indications).
● Deficient knowledge, related to medication regimen (Patient/Family Teaching).

Patient/Family Teaching
● Advise patient that regular physical activity, approved by healthcare professional, should be

used in conjunction with medication and diet.

Evaluation/Desired Outcomes
● Slow, consistent weight loss when combined with a reduced-calorie diet.
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A
abacavir (ah-back-ah-veer)

Ziagen
Classification
Therapeutic: antiretrovirals
Pharmacologic: nucleoside reverse tran-
scriptase inhibitors

Pregnancy Category C

Indications
Management of HIV infection (AIDS) in combination
with other antiretrovirals (not with lamivudine and/
or tenofovir).

Action
Converted inside cells to carbovir triphosphate, its
active metabolite. Carbovir triphosphate inhibits the
activity of HIV-1 reverse transcriptase, which in turn
terminates viral DNA growth. Therapeutic Ef-
fects: Slows the progression of HIV infection and
decreases the occurrence of its sequelae. Increases
CD4 cell counts and decreases viral load.

Pharmacokinetics
Absorption: Rapidly and extensively (83%) ab-
sorbed.
Distribution: Distributes into extravascular space
and readily distributes into erythrocytes.
Metabolism and Excretion: Mostly metabolized
by the liver; 1.2% excreted unchanged in urine.
Half-life: 1.5 hr.

TIME/ACTION PROFILE (blood levels)

ROUTE ONSET PEAK DURATION

PO unknown unknown unknown

Contraindications/Precautions
Contraindicated in: Hypersensitivity (rechal-
lenge may be fatal); Lactation: Breastfeeding not
recommended for HIV-infected patients.
Use Cautiously in: Coronary heart disease; OB:
Safety not established; Pedi: Children �3 mo (safety
not established).
Exercise Extreme Caution in: Patients posi-
tive for HLA-B*5701 allele (unless exceptional cir-
cumstances exist where benefits clearly outweigh the
risks).

Adverse Reactions/Side Effects
CNS: headache, insomnia. CV: MYOCARDIAL INFARC-
TION. GI: HEPATOMEGALY (WITH STEATOSIS), diarrhea,
nausea, vomiting, anorexia. Derm: rashes. F and
E: LACTIC ACIDOSIS. Misc: HYPERSENSITIVITY REAC-
TIONS, fat redistribution, immune reconstitution syn-
drome.

Interactions
Drug-Drug: Alcoholqblood levels. Mayqmeth-
adone metabolism in some patients; slightqin
methadone dosing may be needed.

Route/Dosage
PO (Adults): 300 mg twice daily.
PO (Children 3 mo–16 yr): 8 mg/kg twice daily
(not to exceed 300 mg twice daily).

Availability
Tablets: 300 mg. Oral solution (strawberry/ba-
nana flavor): 20 mg/mL. In combination with:
lamivudine (Epzicom); lamivudine and zidovudine
(Trizivir). See Appendix B.

NURSING IMPLICATIONS
Assessment
● Assess patient for change in severity of HIV symp-

toms and for symptoms of opportunistic infec-
tions throughout therapy.

● Assess for signs of hypersensitivity reactions (fe-
ver; rash; gastrointestinal—nausea, vomiting, di-
arrhea, abdominal pain; constitutional—mal-
aise, fatigue, achiness; respiratory—dyspnea,
cough, pharyngitis). May also cause elevated liver
function tests, increased creatine phosphokinase
or creatinine, and lymphopenia. Patients who
carry the HLA-B*5701 allele are at high risk for
hypersensitivity reaction. Discontinue promptly if
hypersensitivity reaction is suspected. Regardless
of HLA-B*5701 status, permanently discontinue
abacavir if hypersensitivity cannot be ruled out,
even when other diagnoses are possible. Follow-
ing a hypersensitivity reaction, never restart abac-
avir or abacavir-containing products. More se-
vere symptoms may occur within hours and may
include life-threatening hypotension and death.
Symptoms usually resolve upon discontinuation.

● May cause lactic acidosis and severe hepatomeg-
aly with steatosis. Monitor patient for signs (qse-
rum lactate levels,qliver enzymes, liver enlarge-
ment on palpation). Therapy should be
suspended if clinical or laboratory signs occur.

● Lab Test Considerations: Monitor viral load
and CD4 cell count regularly during therapy.

● Screen for HLA-B*5701 allele prior to initiation
of therapy to decrease risk of hypersensitivity re-
action. Screening is also recommended prior to
reinitiation of abacavir in patients of unknown
HLA-B*5701 status who have previously tolerated
abacavir.

● Monitor liver function. May causeqlevels of AST,
ALT, and alkaline phosphatase, which usually re-
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solve after interruption of therapy. Lactic acidosis
may occur with hepatic toxicity, causing hepatic
steatosis; may be fatal, especially in women.

● May causeqserum glucose and triglyceride lev-
els.

Potential Nursing Diagnoses
Risk for infection (Indications)
Noncompliance (Patient/Family Teaching)

Implementation
● PO: May be administered with or without food.

Oral solution may be stored at room temperature
or refrigerated; do not freeze. Tablet may be used
with children if able to swallow and dose is cor-
rectly calculated.

Patient/Family Teaching
● Emphasize the importance of taking abacavir as

directed. Must always be used in combination
with other antiretroviral drugs. Do not take more
than prescribed amount, and do not stop taking
without consulting health care professional. Take
missed doses as soon as remembered; do not
double doses.

● Instruct patient not to share abacavir with others.
● Inform patient that abacavir does not cure AIDS

or prevent associated or opportunistic infections.
Abacavir does not reduce the risk of transmission
of HIV to others through sexual contact or blood
contamination. Caution patient to use a condom,
and avoid sharing needles or donating blood to
prevent spreading the AIDS virus to others. Advise
patient that the long-term effects of abacavir are
unknown at this time.

● Advise patient of potential for hypersensitivity re-
actions that may result in death. Instruct patient
to discontinue abacavir and notify health care
professional immediately if symptoms of hyper-
sensitivity or signs of Immune Reconstitution Syn-
drome (signs and symptoms of an infection) oc-
cur. Advise patient to read Medication guide
thoroughly with each refill in case of changes. A
warning card summarizing symptoms of abacavir
hypersensitivity is provided with each prescrip-
tion; instruct patient to carry card at all times.

● Instruct patient to notify health care professional
immediately if symptoms of lactic acidosis (tired-
ness or weakness, unusual muscle pain, trouble
breathing, stomach pain with nausea and vomit-
ing, cold especially in arms or legs, dizziness, fast
or irregular heartbeat) or if signs of hepatotoxic-
ity (yellow skin or whites of eyes, dark urine,
light-colored stools, lack of appetite for several
days or longer, nausea, abdominal pain) occur.
These symptoms may occur more frequently in
patients that are female, obese, or have been tak-
ing medications like abacavir for a long time.

● Inform patient that redistribution and accumula-
tion of body fat may occur, causing central obe-
sity, dorsocervical fat enlargement (buffalo
hump), peripheral wasting, breast enlargement,
and cushingoid appearance. The cause and long-
term effects are not known.

● Advise patient to notify health care professional of
all Rx or OTC medications, vitamins, or herbal
products being taken and to consult with health
care professional before taking other medica-
tions, especially methadone and other antiretro-
virals.

● Advise female patients to avoid breastfeeding and
to notify health care professional if pregnancy is
planned or suspected.

● Emphasize the importance of regular follow-up
exams and blood counts to determine progress
and monitor for side effects.

Evaluation/Desired Outcomes
● Delayed progression of AIDS, and decreased op-

portunistic infections in patients with HIV.
● Decrease in viral load and increase in CD4 cell

counts.

acarbose (aye-kar-bose)
Precose
Classification
Therapeutic: antidiabetics
Pharmacologic: alpha-glucosidase inhibitors

Pregnancy Category B

Indications
Management of type 2 diabetes in conjunction with
dietary therapy; may be used with insulin or other
hypoglycemic agents.

Action
Lowers blood glucose by inhibiting the enzyme al-
pha-glucosidase in the GI tract. Delays and reduces
glucose absorption. Therapeutic Effects: Lower-
ing of blood glucose in diabetic patients, especially
postprandial hyperglycemia.

Pharmacokinetics
Absorption: �2% systemically absorbed; action is
primarily local (in the GI tract).
Distribution: Unknown.
Metabolism and Excretion: Minimal amounts
absorbed are excreted by the kidneys.
Half-life: 2 hr.

TIME/ACTION PROFILE (effect on blood
glucose)

ROUTE ONSET PEAK DURATION

PO unknown 1 hr unknown
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AContraindications/Precautions
Contraindicated in: Hypersensitivity; Diabetic
ketoacidosis; Cirrhosis; Serum creatinine �2 mg/dL;
OB, Lactation, Pedi: Safety not established.
Use Cautiously in: Presence of fever, infection,
trauma, stress (may cause hyperglycemia, requiring
alternative therapy).

Adverse Reactions/Side Effects
GI: abdominal pain, diarrhea, flatulence,qtrans-
aminases.

Interactions
Drug-Drug: Thiazide diuretics and loop diu-
retics, corticosteroids, phenothiazines, thy-
roid preparations, estrogens (conjugated),
progestins, hormonal contraceptives, phenyt-
oin, niacin, sympathomimetics, calcium chan-
nel blockers, and isoniazid mayqglucose levels
in diabetic patients and lead topcontrol of blood
glucose. Effects arepby intestinal adsorbents, in-
cluding activated charcoal and digestive en-
zyme preparations (amylase, pancreatin);
avoid concurrent use.qeffects of sulfonylurea hy-
poglycemic agents. Maypabsorption of digoxin;
may require dosage adjustment.
Drug-Natural Products: Glucosamine may
worsen blood glucose control. Chromium and co-
enzyme Q-10 mayqhypoglycemic effects.

Route/Dosage
PO (Adults): 25 mg 3 times daily; may be in-
creased q 4–8 wk as needed/tolerated (range 50–
100 mg 3 times daily; not to exceed 50 mg 3 times
daily in patients �60 kg or 100 mg 3 times daily in
patients �60 kg).

Availability (generic available)
Tablets: 25 mg, 50 mg, 100 mg.

NURSING IMPLICATIONS
Assessment
● Observe patient for signs and symptoms of hypo-

glycemia (sweating, hunger, weakness, dizziness,
tremor, tachycardia, anxiety) when taking con-
currently with other oral hypoglycemic agents.

● Lab Test Considerations: Monitor serum glu-
cose and glycosylated hemoglobin periodically
during therapy to evaluate effectiveness.

● Monitor AST and ALT every 3 mo for the 1st yr
and then periodically. Elevated levels may require
dose reduction or discontinuation of acarbose.
Elevations occur more commonly in patients tak-
ing more than 300 mg/day and in female patients.
Levels usually return to normal without other evi-
dence of liver injury after discontinuation.

● Toxicity and Overdose: Symptoms of over-
dose are transient increase in flatulence, diar-
rhea, and abdominal discomfort. Acarbose alone
does not cause hypoglycemia; however, other
concurrently administered hypoglycemic agents
may produce hypoglycemia requiring treatment.

Potential Nursing Diagnoses
Imbalanced nutrition: more than body requirements
(Indications)
Noncompliance (Patient/Family Teaching)

Implementation
● Patients stabilized on a diabetic regimen who are

exposed to stress, fever, trauma, infection, or sur-
gery may require administration of insulin.

● Does not cause hypoglycemia when taken while
fasting, but may increase hypoglycemic effect of
other hypoglycemic agents.

● PO: Administer with first bite of each meal 3
times/day.

Patient/Family Teaching
● Instruct patient to take acarbose at same time

each day. If a dose is missed and the meal is com-
pleted without taking the dose, skip missed dose
and take next dose with the next meal. Do not
double doses.

● Explain to patient that acarbose controls hyper-
glycemia but does not cure diabetes. Therapy is
longterm.

● Review signs of hypoglycemia and hyperglycemia
(blurred vision; drowsiness; dry mouth; flushed,
dry skin; fruit-like breath odor; increased urina-
tion; ketones in urine; loss of appetite; stomach-
ache; nausea or vomiting; tiredness; rapid, deep
breathing; unusual thirst; unconsciousness) with
patient. If hypoglycemia occurs, advise patient to
take a form of oral glucose (e.g., glucose tablets,
liquid gel glucose) rather than sugar (absorption
of sugar is blocked by acarbose) and notify health
care professional.

● Encourage patient to follow prescribed diet, med-
ication, and exercise regimen to prevent hypogly-
cemic or hyperglycemic episodes.

● Instruct patient in proper testing of serum glu-
cose and urine ketones. Monitor closely during
periods of stress or illness. Notify health care pro-
fessional if significant changes occur.

● Caution patient to avoid using other medications
without consulting health care professional.

● Advise patient to inform health care professional
of medication regimen before treatment or sur-
gery.
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● Advise patient to carry a form of oral glucose and
identification describing disease process and
medication regimen at all times.

● Emphasize the importance of routine follow-up
examinations.

Evaluation/Desired Outcomes
● Control of blood glucose levels without the ap-

pearance of hypoglycemic or hyperglycemic epi-
sodes.

acetaminophen (oral, rectal)
(a-seet-a-min-oh-fen)

Abenol, Acephen, APAP, Artritol,
Aspirin Free Anacin, Atasol, Cetafen,
Feverall, Fortolin, Infantaire, Little
Fevers, Mapap, Nortemp Children’s,
Ofirmev, Pain-Eze, Panadol,

Pediaphen, Pediatrix, Silapap , Si-
lapap Infant’s, Taminol, Tempra,
Tylenol, Valorin

acetaminophen (intravenous)
Ofirmev
Classification
Therapeutic: antipyretics, nonopioid analge-
sics

Pregnancy Category B (oral, rectal), C
(intravenous), B

Indications
PO, Rect: Treatment of: Mild pain, Fever. IV: Treat-
ment of: Mild to moderate pain, Moderate to severe
pain with opioid analgesics, Fever.

Action
Inhibits the synthesis of prostaglandins that may
serve as mediators of pain and fever, primarily in the
CNS. Has no significant anti-inflammatory properties
or GI toxicity. Therapeutic Effects: Analgesia. An-
tipyresis.

Pharmacokinetics
Absorption: Well absorbed following oral admin-
istration. Rectal absorption is variable. Intravenous
administration results in complete bioavailability.
Distribution: Widely distributed. Crosses the pla-
centa; enters breast milk in low concentrations.
Metabolism and Excretion: 85–95% metabo-
lized by the liver (CYP2E1 enzyme system). Metabo-
lites may be toxic in overdose situation. Metabolites
excreted by the kidneys.
Half-life: Neonates: 2–5 hr. Adults: 1–3 hr.

TIME/ACTION PROFILE (analgesia and
antipyresis)

ROUTE ONSET PEAK DURATION

PO 0.5–1 hr 1–3 hr 3–8 hr†
Rect 0.5–1 hr 1–3 hr 3–4 hr
IV‡ within 30 min 30 min 4–6 hr

†Depends on dose
‡Antipyretic effects

Contraindications/Precautions
Contraindicated in: Previous hypersensitivity;
Products containing alcohol, aspartame, saccharin,
sugar, or tartrazine (FDC yellow dye #5) should be
avoided in patients who have hypersensitivity or in-
tolerance to these compounds; Severe hepatic im-
pairment/active liver disease.
Use Cautiously in: Hepatic disease/renal disease
(lower chronic doses recommended); Alcoholism,
chronic malnutrition, severe hypovolemia or severe
renal impairment (CCr �30 mL/min,qdosing inter-
val andpdaily dose may be necessary); Chronic al-
cohol use/abuse; Malnutrition; OB: Use in preg-
nancy only if clearly needed (for IV); Lactation: Use
cautiously (for IV); Pedi: Children �2 yr (safety and
effectiveness not established) (for IV).

Adverse Reactions/Side Effects
CNS: agitation (qin children) (IV), anxiety (IV),
headache (IV), fatigue (IV), insomnia (IV). Resp:
atelectasis (qin children) (IV), dyspnea (IV). CV:
hypertension (IV), hypotension (IV). GI: HEPATO-
TOXICITY (qDOSES), constipation (qin children)
(IV),qliver enzymes, nausea (IV), vomiting (IV). F
and E: hypokalemia (IV). GU: renal failure (high
doses/chronic use). Hemat: neutropenia, pancyto-
penia. MS: muscle spasms (IV), trismus (IV).
Derm: rash, urticaria.

Interactions
Drug-Drug: Chronic high-dose acetaminophen
(�2 g/day) mayqrisk of bleeding with warfarin
(INR should not exceed 4). Hepatotoxicity is addi-
tive with other hepatotoxic substances, including
alcohol. Concurrent use of isoniazid, rifampin,
rifabutin, phenytoin, barbiturates, and carba-
mazepine mayqthe risk of acetaminophen-in-
duced liver damage (limit self-medication); these
agents will alsoptherapeutic effects of acetamino-
phen. Concurrent use of NSAIDs mayqthe risk of
adverse renal effects (avoid chronic concurrent
use). Propranololpmetabolism and mayqef-
fects. Maypeffects of lamotrigine and zidovu-
dine.

Route/Dosage
Children �12 yr should not receive �5 PO or rectal
doses/24 hr without notifying physician or other
health care professional.
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APO (Adults and Children �12 yr): 325–650 mg
q 4–6 hr or 1 g 3–4 times daily or 1300 mg q 8 hr
(not to exceed 4 g or 2.5 g/24 hr in patients with he-
patic/renal impairment).
PO (Children 1–12 yr): 10–15 mg/kg/dose q 4–
6 hr as needed (not to exceed 5 doses/24 hr).
PO (Infants): 10–15 mg/kg/dose q 4–6 hr as
needed (not to exceed 5 doses/24 hr).
PO (Neonates): 10–15 mg/kg/dose q 6–8 hr as
needed.
IV (Adults and Children �13 yr and �50 kg):
1000 mg q 6 hr or 650 mg q 4 hr (not to exceed 4
g/day or less than 4 hr dosing interval).
IV (Adults and Children �13 yr and �50 kg):
15 mg/kg q 6 hr or 12.5 mg/kg q 4 hr (not to ex-
ceed 75 mg/kg/day or less than 4 hr dosing inter-
val).
IV (Children 2–12 yr): 15 mg/kg q 6 hr or 12.5
mg/kg q 4 hr (not to exceed 75 mg/kg/day or less
than 4 hr dosing interval).
Rect (Adults and Children �12 yr): 325–650
mg q 4–6 hr as needed or 1 g 3–4 times/day (not
to exceed 4 g/24 hr).
Rect (Children 1–12 yr): 10–20 mg/kg/dose q
4–6 hr as needed.
Rect (Infants): 10–20 mg/kg/dose q 4–6 hr as
needed.
Rect (Neonates): 10–15 mg/kg/dose q 6–8 hr as
needed.

Availability (generic available)
Chewable tablets (fruit, bubblegum, or grape
flavor): 80 mgOTC, 160 mgOTC. Tablets: 160 mgOTC,
325 mgOTC, 500 mgOTC, 650 mgOTC. Caplets: 325
mgOTC, 500 mgOTC. Solution (berry, fruit, and
grape flavor): 100 mg/mLOTC. Liquid (mint): 160
mg/5 mLOTC, 500 mg/15 mLOTC. Elixir (grape and
cherry flavor): 160 mg/5 mLOTC. Drops: 100 mg/
mL OTC. Suspension: 100 mg/mLOTC, 160 mg/
5 mLOTC. Syrup: 160 mg/5 mLOTC. Suppositories:
80 mgOTC, 120 mgOTC, 325 mgOTC, 650 mgOTC. Solu-
tion for intravenous infusion: 1000 mg/100 mL
in 100-mL vials. In combination with: many
other medications. See Appendix B.

NURSING IMPLICATIONS
Assessment
● Assess overall health status and alcohol usage be-

fore administering acetaminophen. Patients who
are malnourished or chronically abuse alcohol
are at higher risk of developing hepatotoxicity
with chronic use of usual doses of this drug.

● Assess amount, frequency, and type of drugs
taken in patients self-medicating, especially with

OTC drugs. Prolonged use of acetaminophen in-
creases the risk of adverse renal effects. For
short-term use, combined doses of acetamino-
phen and salicylates should not exceed the rec-
ommended dose of either drug given alone.

● Pain: Assess type, location, and intensity prior to
and 30–60 min following administration.

● Fever: Assess fever; note presence of associated
signs (diaphoresis, tachycardia, and malaise).

● Lab Test Considerations: Evaluate hepatic,
hematologic, and renal function periodically dur-
ing prolonged, high-dose therapy.

● May alter results of blood glucose monitoring.
May cause falselypvalues when measured with
glucose oxidase/peroxidase method, but proba-
bly not with hexokinase/G6PD method. May also
cause falselyqvalues with certain instruments;
see manufacturer’s instruction manual.

● Increased serum bilirubin, LDH, AST, ALT, and
prothrombin time may indicate hepatotoxicity.

● Toxicity and Overdose: If overdose occurs,
acetylcysteine (Acetadote) is the antidote.

Potential Nursing Diagnoses
Acute pain (Indications)
Risk for imbalanced body temperature (Indications)

Implementation
● Do not confuse Tylenol with Tylenol PM.
● When combined with opioids do not exceed the

maximum recommended daily dose of acetamin-
ophen.

● PO: Administer with a full glass of water.
● May be taken with food or on an empty stomach.

IV Administration

● Intermittent Infusion: For 1000 mg dose, in-
sert vented IV set through septum of 100 mL vial;
may be administered without further dilution. For
doses �1000 mg, withdraw appropriate dose
from vial place in a separate empty, sterile con-
tainer for IV infusion. Place small volume pediat-
ric doses up to 60 mL in a syringe and administer
via syringe pump. Solution is clear and colorless;
do not administer solutions that are discolored of
contain particulate matter. Administer within 6
hrs of breaking vial seal. Rate: Infuse over 15
min. Monitor end of infusion in order to prevent
air embolism, especially if acetaminophen is pri-
mary infusion.

● Y-Site Incompatibility: chlorpromazine, diaze-
pam.

● Additive Incompatibility: Do not mix with
other medications.
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Patient/Family Teaching
● Advise patient to take medication exactly as di-

rected and not to take more than the recom-
mended amount. Chronic excessive use of �4 g/
day (2 g in chronic alcoholics) may lead to hepa-
totoxicity, renal or cardiac damage. Adults should
not take acetaminophen longer than 10 days and
children not longer than 5 days unless directed by
health care professional. Short-term doses of ace-
taminophen with salicylates or NSAIDs should not
exceed the recommended daily dose of either
drug alone.

● Advise patient to avoid alcohol (3 or more glasses
per day increase the risk of liver damage) if tak-
ing more than an occasional 1–2 doses and to
avoid taking concurrently with salicylates or
NSAIDs for more than a few days, unless directed
by health care professional.

● Pedi: Advise parents or caregivers to check con-
centrations of liquid preparations. Errors have
resulted in serious liver damage. Have parents or
caregivers determine the correct formulation and
dose for their child (based on the child’s age/
weight), and demonstrate how to measure it us-
ing an appropriate measuring device.

● Inform patients with diabetes that acetaminophen
may alter results of blood glucose monitoring.
Advise patient to notify health care professional if
changes are noted.

● Caution patient to check labels on all OTC prod-
ucts. Advise patients to avoid taking more than
one product containing acetaminophen at a time
to prevent toxicity.

● Advise patient to consult health care professional
if discomfort or fever is not relieved by routine
doses of this drug or if fever is greater than
39.5�C (103�F) or lasts longer than 3 days.

Evaluation/Desired Outcomes
● Relief of mild to moderate pain.
● Reduction of fever.

acetaZOLAMIDE
(a-seet-a-zole-a-mide)

Acetazolam, Diamox, Diamox Se-
quels
Classification
Therapeutic: anticonvulsants, antiglaucoma
agents, diuretics, ocular hypotensive agent
Pharmacologic: carbonic anhydrase inhibi-
tors

Pregnancy Category C

Indications
Lowering of intraocular pressure in the treatment of
glaucoma. Management of acute altitude sickness.

Edema due to HF. Adjunct to the treatment of refrac-
tory seizures. Unlabeled Use: Reduce cerebro-
spinal fluid production in hydrocephalus. Preven-
tion of renal calculi composed of uric acid or
cystine.

Action
Inhibition of carbonic anhydrase in the eye results in
decreased secretion of aqueous humor. Inhibition
of renal carbonic anhydrase, resulting in self-limit-
ing urinary excretion of sodium, potassium, bicar-
bonate, and water. CNS inhibition of carbonic anhy-
drase and resultant diuresis maypabnormal
neuronal firing. Alkaline diuresis prevents precipita-
tion of uric acid or cystine in the urinary tract.
Therapeutic Effects: Lowering of intraocular
pressure. Control of some types of seizures. Preven-
tion and treatment of acute altitude sickness. Diure-
sis and subsequent mobilization of excess fluid. Pre-
vention of uric acid or cystine renal calculi.

Pharmacokinetics
Absorption: Dose dependent; erratic with doses
�10 m g/kg/day.
Distribution: Crosses the placenta and blood-
brain barrier; enters breast milk.
Protein Binding: 95%.
Metabolism and Excretion: Excreted mostly
unchanged in urine.
Half-life: 2.4–5.8 hr.

TIME/ACTION PROFILE (lowering of
intraocular pressure)

ROUTE ONSET PEAK DURATION

PO 1–1.5 hr 2–4 hr 8–12 hr
PO-ER 2 hr 8–18 hr 18–24 hr
IV 2 min 15 min 4–5 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity or cross-
sensitivity with sulfonamides may occur; Hepatic dis-
ease or insufficiency; Concurrent use with ophthal-
mic carbonic anhydrase inhibitors (brinzolamide,
dorzolamide) is not recommended; OB: Avoid dur-
ing first trimester of pregnancy.
Use Cautiously in: Chronic respiratory disease;
Electrolyte abnormalities; Gout; Renal disease (dos-
agepnecessary for CCr �50 mL/min); Diabetes
mellitus; OB: Use with caution during second or
third trimester of pregnancy; Lactation: Safety not es-
tablished.

Adverse Reactions/Side Effects
CNS: depression, fatigue, weakness, drowsiness.
EENT: transient nearsightedness. GI: anorexia, me-
tallic taste, nausea, vomiting, melena. GU: crystallu-
ria, renal calculi. Derm: STEVENS-JOHNSON SYN-
DROME, rashes. Endo: hyperglycemia. F and E:
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Ahyperchloremic acidosis, hypokalemia, growth re-
tardation (in children receiving chronic therapy).
Hemat: APLASTIC ANEMIA, HEMOLYTIC ANEMIA, LEUKO-
PENIA. Metab: weight loss, hyperuricemia. Neuro:
paresthesias. Misc: allergic reactions including AN-
APHYLAXIS.

Interactions
Drug-Drug: Excretion of barbiturates, aspirin,
and lithium isqand may lead topeffectiveness.
Excretion of amphetamine, quinidine, procain-
amide, and possibly tricyclic antidepressants is
pand may lead to toxicity. Mayqcyclosporine
levels.

Route/Dosage
PO (Adults): Glaucoma (open angle)—250–
1000 mg/day in 1–4 divided doses (up to 250 mg q
4 hr) or 500-mg extended-release capsules twice
daily. Epilepsy—4–16 mg/kg/day in 1–4 divided
doses (maximum 30 mg/kg/day or 1 g/day). Alti-
tude sickness—250 mg 2–4 times daily started
24–48 hr before ascent, continued for 48 hr or
longer to control symptoms. Antiurolithic—250
mg at bedtime. Edema—250–375 mg/day. Urine
alkalinization—5 mg/kg/dose repeated 2–3
times over 24 hr.
PO (Children): Glaucoma—8–30 mg/kg (300–
900 mg/m2/day) in 3 divided doses (usual range
10–15 mg/kg/day). Edema—5 mg/kg/dose once
daily. Epilepsy—4–16 mg/kg/day in 1–4 divided
doses (maximum 30 mg/kg/day or 1 g/day).
PO (Neonates): Hydrocephalus—5 mg/kg/dose q
6 hrqby 25 mg/kg/day up to a maximum of 100
mg/kg/day.
IV (Adults): Glaucoma (closed angle)—250–
500 mg, may repeat in 2–4 hr to a maximum of 1 g/
day. Edema—250–375 mg/day.
IV (Children): Glaucoma—5–10 mg/kg q 6 hr,
not to exceed 1 g/day. Edema—5 mg/kg/dose once
daily.
IV (Neonates): Hydrocephalus—5 mg/kg/dose q
6 hrqby 25 mg/kg/day up to a maximum of 100
mg/kg/day.

Availability (generic available)
Tablets: 125 mg, 250 mg. Extended-release cap-
sules: 500 mg. Powder for injection: 500 mg/
vial.

NURSING IMPLICATIONS
Assessment
● Observe for signs of hypokalemia (muscle weak-

ness, malaise, fatigue, ECG changes, vomiting).
● Assess for allergy to sulfonamides.

● Intraocular Pressure: Assess for eye discom-
fort or decrease in visual acuity.

● Seizures: Monitor neurologic status in patients
receiving acetazolamide for seizures. Initiate sei-
zure precautions.

● Altitude Sickness: Monitor for decrease in se-
verity of symptoms (headache, nausea, vomiting,
fatigue, dizziness, drowsiness, shortness of
breath). Notify health care professional immedi-
ately if neurologic symptoms worsen or if patient
becomes more dyspneic and rales or crackles de-
velop.

● Edema: Monitor intake and output ratios and
daily weight during therapy.

● Lab Test Considerations: Serum electrolytes,
complete blood counts, and platelet counts
should be evaluated initially and periodically dur-
ing prolonged therapy. May causeppotassium,
bicarbonate, WBCs, and RBCs. May causeqse-
rum chloride.

● May causeqin serum and urine glucose; monitor
serum and urine glucose carefully in diabetic pa-
tients.

● May cause false-positive results for urine protein
and 17-hydroxysteroid tests.

● May causeqblood ammonia, bilirubin, uric acid,
urine urobilinogen, and calcium. Maypurine cit-
rate.

Potential Nursing Diagnoses
Disturbed sensory perception (visual) (Indications)

Implementation
● Do not confuse acetazolamide with acetohexam-

ide. Do not confuse Diamox with Diabinese.
● Encourage fluids to 2000–3000 mL/day, unless

contraindicated, to prevent crystalluria and stone
formation.

● A potassium supplement without chloride should
be administered concurrently with acetazol-
amide.

● PO: Give with food to minimize GI irritation. Tab-
lets may be crushed and mixed with fruit-flavored
syrup to minimize bitter taste for patients with dif-
ficulty swallowing. Extended-release capsules
may be opened and sprinkled on soft food, but do
not crush, chew, or swallow contents dry. Ex-
tended-release capsules are only indicated for
glaucoma and altitude sickness; do not use for
epilepsy or diuresis.

● IM: Extremely painful; avoid if possible.
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IV Administration

● pH: 9.2.
● Direct IV: Reconstitute 500 mg of acetazolamide

in at least 5 mL of sterile water for injection. Use
reconstituted solution within 24 hr. Concentra-
tion: 100 mg/mL. Rate: Not to exceed 500 mg/
min.

● Intermittent Infusion: Diluent: Further dilute
in 50–100 mL of D5W, D10W, 0.45% NaCl, 0.9%
NaCl, LR, or combinations of dextrose and saline
or dextrose and LR solution. Concentration:
5–10 mg/mL. Rate: Infuse over 15–30 min.

Patient/Family Teaching
● Instruct patient to take as directed. Take missed

doses as soon as possible unless almost time for
next dose. Do not double doses. Patients on anti-
convulsant therapy may need to gradually with-
draw medication.

● Advise patient to report numbness or tingling of
extremities, weakness, rash, sore throat, unusual
bleeding or bruising, fever, or signs/symptoms of
a sulfonamide adverse reaction (Stevens-Johnson
syndrome [flu-like symptoms, spreading red
rash, or skin/mucous membrane blistering],
toxic epidermal necrolysis [widespread peeling/
blistering of skin]) to health care professional. If
hematopoietic reactions, fever, rash, hepatic, or
renal problems occur, acetazolamide should be
discontinued.

● May occasionally cause drowsiness. Caution pa-
tient to avoid driving and other activities that re-
quire alertness until response to the drug is
known.

● Caution patient to use sunscreen and wear pro-
tective clothing to prevent photosensitivity reac-
tions.

● Advise patient to notify health care professional of
all Rx or OTC medications, vitamins, or herbal
products being taken and to consult with health
care professional before taking other medica-
tions.

● Intraocular Pressure: Advise patient of the
need for periodic ophthalmologic exams; loss of
vision may be gradual and painless.

Evaluation/Desired Outcomes
● Decrease in intraocular pressure when used for

glaucoma. If therapy is not effective or patient is
unable to tolerate one carbonic anhydrase inhibi-
tor, using another may be effective and more tol-
erable.

● Decrease in the frequency of seizures.
● Reduction of edema.
● Prevention of altitude sickness.
● Prevention of uric acid or cystine stones in the

urinary tract.

acetylcysteine
(a-se-teel-sis-teen)
Acetadote, Mucomyst, Parvolex
Classification
Therapeutic: antidotes (for acetaminophen
toxicity), mucolytic

Pregnancy Category B

Indications
PO: Antidote for the management of potentially hep-
atotoxic overdose of acetaminophen (administer
within 8–10 hours [IV] or 24 hours [PO] of inges-
tion ). Inhaln: Mucolytic in the management of
conditions associated with thick viscid mucous se-
cretions. Unlabeled Use: Prevention of radiocon-
trast-induced renal dysfunction (oral).

Action
PO: Decreases the buildup of a hepatotoxic metabo-
lite in acetaminophen overdosage. IV: Decreases the
buildup of a hepatotoxic metabolite in acetamino-
phen overdosage. Inhaln: Degrades mucus, allow-
ing easier mobilization and expectoration. Thera-
peutic Effects: PO: Prevention or lessening of
liver damage following acetaminophen overdose.
Inhaln: Lowers the viscosity of mucus.

Pharmacokinetics
Absorption: Absorbed from the GI tract following
oral administration. Action is local following inhala-
tion; remainder may be absorbed from pulmonary
epithelium.
Distribution: Crosses the placenta; 0.47 L/kg.
Protein Binding: 83% bound to plasma proteins.
Metabolism and Excretion: Partially metabo-
lized by the liver, 22% excreted renally.
Half-life: Adults—5.6 hr (qin hepatic impair-
ment) newborns— 11 hr.

TIME/ACTION PROFILE

ROUTE ONSET PEAK DURATION

PO (antidote) unknown 30–60 min 4 hr
Inhaln (mu-

colytic)
1 min 5–10 min short

Contraindications/Precautions
Contraindicated in: Hypersensitivity.
Use Cautiously in: Severe respiratory insuffi-
ciency, asthma, or history of bronchospasm; History
of GI bleeding (oral only); OB, Lactation: Safety not
established.

Adverse Reactions/Side Effects
CNS: drowsiness. CV: vasodilation, tachycardia, hy-
potension. EENT: rhinorrhea. Resp: broncho-
spasm, bronchial/tracheal irritation, chest tightness,
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Aqsecretions. GI: nausea, vomiting, stomatitis.
Derm: rash, clamminess, pruritus, urticaria. Misc:
allergic reactions (primarily with IV), including ANA-
PHYLAXIS, ANGIOEDEMA, chills, fever.
Interactions
Drug-Drug: Activated charcoal may adsorb
orally administered acetylcysteine andpits effective-
ness as an antidote.
Route/Dosage
Acetaminophen Overdose
PO (Adults and Children): 140 mg/kg initially,
followed by 70 mg/kg q 4 hr for 17 additional doses.
IV (Adults and Children): Loading dose—150
mg/kg (maximum: 15 g) over 60 min initially fol-
lowed by First maintenance dose—50 mg/kg
(maximum: 5 g) over 4 hr, then second mainte-
nance dose—100 mg/kg (maximum: 10 g) over
16 hr.
Mucolytic
Inhaln (Adults and Children 1–12 yrs): Nebu-
lization via face mask—3–5 mL of 20% solution
or 6–10 mL of the 10% solution 3–4 times daily ;
nebulization via tent or croupette— volume of
10–20% solution required to maintain heavy mist;
direct instillation—1–2 mL of 10–20% solution
q 1–4 hr; intratracheal instillation via tracheos-
tomy—1–2 mL of 10–20% solution q 1–4 hr (up
to 2–5 mL of 20% solution via tracheal catheter into
particular segments of the bronchopulmonary tree).
Inhaln (Infants): Nebulization—1–2 ml of 20%
solution or 2–4 mL of 10% solution 3–4 times
daily.
Prevention of Radiocontrast-Induced Re-
nal Dysfunction
PO (Adults): 600 mg twice daily for 2 days, begin-
ning the day before the procedure.
Availability (generic available)
Solution for inhalation: 10% (100 mg/mL), 20%
(200 mg/mL). Solution for injection: 20% (200
mg/mL).

NURSING IMPLICATIONS
Assessment
● Antidote in Acetaminophen Overdose: Assess

type, amount, and time of acetaminophen inges-
tion. Assess plasma acetaminophen levels. Initial
levels are drawn at least 4 hr after ingestion of ac-
etaminophen. Plasma level determinations may
be difficult to interpret following ingestion of ex-
tended-release preparations. Do not wait for re-
sults to administer dose.

● IV: Assess for anaphylactoid reaction. Erythema
and flushing are common, usually occurring 30–
60 min after initiating infusion, and may resolve
with continued administration. If rash, hypoten-
sion, wheezing, or dyspnea occur, initiate treat-
ment for anaphylaxis (antihistamine and epi-
nephrine). Interrupt acetylcysteine infusion until
symptoms resolve and restart carefully. If anaphy-
lactoid reaction recurs, discontinue acetylcyste-
ine and use alternative form of treatment.

● Assess patient for nausea, vomiting, and urticaria.
Notify health care professional if these occur.

● Mucolytic: Assess respiratory function (lung
sounds, dyspnea) and color, amount, and con-
sistency of secretions before and immediately fol-
lowing treatment to determine effectiveness of
therapy.

● Lab Test Considerations: Monitor AST, ALT,
and bilirubin levels along with prothrombin time
every 24 hr for 96 hr in patients with plasma acet-
aminophen levels indicating potential hepatotox-
icity.

● Monitor cardiac and renal function (creatinine,
BUN), serum glucose, and electrolytes. Maintain
fluid and electrolyte balance, correct hypoglyce-
mia, and administer vitamin K or fresh frozen
plasma or clotting factor concentrate if pro-
thrombin time ratio exceeds 1.5 or 3, respec-
tively.

Potential Nursing Diagnoses
Risk for self-directed violence (Indications)
Ineffective airway clearance (Indications)
Deficient knowledge, related to medication regimen
(Patient/Family Teaching)

Implementation
● Do not confuse Mucomyst with Mucinex.
● After opening, solution for inhalation may turn

light purple; does not alter potency. Refrigerate
open vials and discard after 96 hr.

● Drug reacts with rubber and metals (iron, nickel,
copper); avoid contact.

● PO: Dilute 20% solution with cola, water, or juice
to a final concentration of 1:3 for patients weigh-
ing up to 20 kg or with enough diluent to make a
5% solution for patients weighing more than 20
kg, to increase palatability. May be administered
by duodenal tube if patient is unable to swallow.
If patient vomits loading dose or maintenance
doses within 1 hr of administration, readminister
dose.

● Acetaminophen Overdose—Empty stomach
contents by inducing emesis or lavage prior to
administration.
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IV Administration

● pH: 6–75.
● Intermittent Infusion: Most effective if admin-

istered within 8 hr of acetaminophen ingestion.
Diluent: Dilute in D5W. Concentration: For
loading dose: Dilute 150 mg/kg in 200 mL. For
1st Maintenance Dose: Dilute 50 mg/kg in 500
mL. For 2nd Maintenance Dose: Dilute 100 mg/
kg in 1000 mL. Adjust fluid volume for patients
�40 kg or requiring fluid restriction. Vials are
single-use. Discard after using. Reconstituted so-
lution is stable for 24 hr at room temperature.
Rate: Administer Loading Dose over 60 min.

● Administer 1st Maintenance Dose over 4 hr.
● Administer 2nd Maintenance Dose over 16 hr.
● Inhaln: Mucolytic—Encourage adequate fluid

intake (2000–3000 mL/day) to decrease viscos-
ity of secretions.

● For nebulization, the 20% solution may be diluted
with 0.9% NaCl for injection or inhalation or ster-
ile water for injection or inhalation. May use 10%
solution undiluted. May be administered by nebu-
lization, or 1–2 mL may be instilled directly into
airway. During administration, when 25% of
medication remains in nebulizer, dilute with
equal amount of 0.9% NaCl or sterile water.

● An increased volume of liquefied bronchial secre-
tions may occur following administration. Have
suction equipment available for patients unable to
effectively clear airways.

● If bronchospasm occurs during treatment, dis-
continue and consult health care professional re-
garding possible addition of bronchodilator to
therapy. Patients with asthma or hyperactive air-
way disease should be given a bronchodilator
prior to acetylcysteine to prevent bronchospasm.

● Rinse patient’s mouth and wash face following
treatment, as drug leaves a sticky residue.

Patient/Family Teaching
● Acetaminophen Overdose: Explain purpose of

medication to patient.
● Inhaln: Instruct patient to clear airway by cough-

ing deeply before taking aerosol treatment.
● Inform patient that unpleasant odor of this drug

becomes less noticeable as treatment progresses
and medicine dissipates.

Evaluation/Desired Outcomes
● Decreased acetaminophen levels.
● No further increase in hepatic damage during ac-

etaminophen overdose therapy.
● Decreased dyspnea and clearing of lung sounds

when used as a mucolytic.
● Prevention of radiocontrast-induced renal dys-

function.

acyclovir (ay-sye-kloe-veer)
Zovirax
Classification
Therapeutic: antivirals
Pharmacologic: purine analogues

Pregnancy Category B (PO, IV), C (topi-
cal)

Indications
PO: Recurrent genital herpes infections. Localized
cutaneous herpes zoster infections (shingles) and
chickenpox (varicella). IV: Severe initial episodes of
genital herpes in nonimmunosuppressed patients.
Mucosal or cutaneous herpes simplex infections or
herpes zoster infections (shingles) in immunosup-
pressed patients. Herpes simplex encephalitis. Top-
ical: Cream—Recurrent herpes labialis (cold
sores). Ointment—Treatment of limited non– life-
threatening herpes simplex infections in immuno-
compromised patients (systemic treatment is pre-
ferred).

Action
Interferes with viral DNA synthesis. Therapeutic
Effects: Inhibition of viral replication, decreased
viral shedding, and reduced time for healing of le-
sions.

Pharmacokinetics
Absorption: Despite poor absorption (15–30%),
therapeutic blood levels are achieved.
Distribution: Widely distributed. CSF concentra-
tions are 50% of plasma. Crosses placenta; enters
breast milk.
Protein Binding: �30%.
Metabolism and Excretion: �90% eliminated
unchanged by kidneys; remainder metabolized by
liver.
Half-life: Neonates: 4 hr; Children 1–12 yr: 2–3
hr; Adults: 2–3.5 hr (qin renal failure).

TIME/ACTION PROFILE (antiviral blood
levels)

ROUTE ONSET PEAK DURATION

PO unknown 1.5–2.5 hr 4 hr
IV prompt end of infu-

sion
8 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity to acyclovir
or valacyclovir.
Use Cautiously in: Pre-existing serious neuro-
logic, hepatic, pulmonary, or fluid and electrolyte
abnormalities; Renal impairment (dose alteration
recommended if CCr �50 mL/min); Geri: Due to age
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Arelatedpin renal function; Obese patients (dose
should be based on ideal body weight); Patients with
hypoxia; OB, Lactation: Safety not established.

Adverse Reactions/Side Effects
CNS: SEIZURES, dizziness, headache, hallucinations,
trembling. GI: diarrhea, nausea, vomiting,qliver
enzymes, hyperbilirubinemia, abdominal pain, ano-
rexia. GU: RENAL FAILURE, crystalluria, hematuria,
renal pain. Derm: STEVENS-JOHNSON SYNDROME,
acne, hives, rash, unusual sweating. Endo: changes
in menstrual cycle. Hemat: THROMBOTIC THROMBO-
CYTOPENIC PURPURA/HEMOLYTIC UREMIC SYNDROME

(high doses in immunosuppressed patients). Local:
pain, phlebitis, local irritation. MS: joint pain.
Misc: polydipsia.

Interactions
Drug-Drug: Probenecidqblood levels of acyclo-
vir.qblood levels and risk of toxicity from theoph-
ylline; dose adjustment may be necessary.pblood
levels and maypeffectiveness of valproic acid or
phenytoin. Concurrent use of other nephrotoxic
drugsqrisk of adverse renal effects. Zidovudine
and IT methotrexate mayqrisk of CNS side ef-
fects.

Route/Dosage
Initial Genital Herpes
PO (Adults and Children): 200 mg q 4 hr while
awake (5 times/day) for 7–10 days or 400 mg q 8
hr for 7–10 days; maximum dose in children: 80
mg/kg/day in 3–5 divided doses.
IV (Adults and Children): 5 mg/kg q 8 hr or 750
mg/m2/day divided q 8 hr for 5–7 days.

Chronic Suppressive Therapy for Recur-
rent Genital Herpes
PO (Adults and Children): 400 mg twice daily or
200 mg 3–5 times/day for up to 12 mo. Maximum
dose in children: 80 mg/kg/day in 2–5 divided
doses.

Intermittent Therapy for Recurrent Genital
Herpes
PO (Adults and Children): 200 mg q 4 hr while
awake (5 times/day) or 400 mg q 8hr or 800 mg q
12 hr for 5 days, start at first sign of symptoms. Max-
imum dose in children: 80 mg/kg/day in 2–5 di-
vided doses.

Acute Treatment of Herpes Zoster in Im-
munosuppressed Patients
PO (Adults): 800 mg q 4 hr while awake (5 times/
day) for 7–10 days. Prophylaxis—400 mg 5
times/day.

PO (Children): 250–600 mg/m2/dose 4–5 times/
day.

Herpes Zoster in Immunocompetent Pa-
tients
PO (Adults and Children): 4000 mg/day in 5 di-
vided doses for 5–7 days, maximum dose in chil-
dren: 80 mg/kg/day in 5 divided doses.

Chickenpox
PO (Adults and Children): 20 mg/kg (not to ex-
ceed 800 mg/dose) qid for 5 days. Start within 24 hr
of rash onset.

Mucosal and Cutaneous Herpes Simplex
Infections in Immunosuppressed Patients
IV (Adults and Children �12 yr): 5 mg/kg q 8 hr
for 7 days.
IV (Children �12 yr): 10 mg/kg q 8 hr for 7 days.
Topical (Adults): 0.5 in. ribbon of 5% ointment
for every 4-square-in. area q 3 hr (6 times/day) for
7 days.

Herpes Simplex Encephalitis
IV (Adults): 10 mg/kg q 8 hr for 14–21 days.
IV (Children 3 mo–12 yr): 10 mg/kg q 8 hr for
14–21 days.
IV (Children birth–3 mo): 20 mg/kg q 8 hr for
14–21 days.
IV (Neonates , premature): 10 mg/kg q 12 hr for
14–21 days.

Varicella Zoster Infections in Immunosup-
pressed Patients
IV (Adults): 10 mg/kg q 8 hr for 7–10 days.
IV (Children �12 yr): 10 mg/kg q 8 hr for 7–10
days.

Renal Impairment
PO, IV (Adults and Children): CCr �50 mL/min/
1.73 m2— no dosage adjustment needed; CCr 25 –
50 mL/min/1.73 m2— administer normal dose q
12 hr; CCr 10–25 mL/min/1.73 m2— administer
normal dose q 24 hr; CCr 0–10 mL/min/1.73
m2— 50% of dose q 24 hr.
IV (Neonates): SCr 0.8–1.1 mg/dL: Administer 20
mg/kg/dose q 12 hr; SCr 1.2–1.5 mg/dL: Adminis-
ter 20 mg/kg/dose q 24 hr; SCr �1.5 m g/dL: Ad-
minister 10 mg/kg/dose q 24 hr.

Herpes labialis
Topical (Adults and Children �12 yr): Apply 5
times/day for 4 days; start at first symptoms.

Availability (generic available)
Capsules: 200 mg. Tablets: 400 mg, 800 mg. Sus-
pension (banana flavor): 200 mg/5 mL. Powder
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for injection: 500 mg/vial, 1000 mg/vial. Solution
for injection: 25 mg/mL, 50 mg/mL. Cream: 5%.
Ointment: 5%. In combination with: hydrocor-
tisone (Xerese). See Appendix B.

NURSING IMPLICATIONS
Assessment
● Assess lesions before and daily during therapy.
● Monitor neurologic status in patients with herpes

encephalitis.
● Lab Test Considerations: Monitor BUN, se-

rum creatinine, and CCr before and during ther-
apy.qBUN and serum creatinine levels orpCCr
may indicate renal failure.

Potential Nursing Diagnoses
Risk for impaired skin integrity (Indications)
Risk for infection (Patient/Family Teaching)

Implementation
● Do not confuse Zovirax with Doribax, Zyvox, or

Zostrix.
● Start acyclovir treatment as soon as possible after

herpes simplex symptoms appear and within 24
hr of a herpes zoster outbreak.

● PO: Acyclovir may be administered with food or
on an empty stomach, with a full glass of water.

● Shake oral suspension well before administra-
tion.

IV Administration

● pH: 10.5–11.6.
● IV: Maintain adequate hydration (2000–3000

mL/day), especially during first 2 hr after IV infu-
sion, to prevent crystalluria.

● Observe infusion site for phlebitis. Rotate infusion
site to prevent phlebitis.

● Do not administer acyclovir injectable topically,
IM, subcut, PO, or in the eye.

● Intermittent Infusion: Reconstitute 500-mg or
1-g vial with 10 mL or 20 mL, respectively, of
sterile water for injection. Do not reconstitute
with bacteriostatic water with benzyl alcohol or
parabens. Shake well to dissolve completely.
Diluent: Dilute in at least 100 mL of D5W, 0.9%
NaCl, dextrose/saline combinations or LR. Con-
centration: 7 mg/mL. Patients requiring fluid
restriction: 10 mg/mL. Rate: Administer via infu-
sion pump over 1 hr to minimize renal tubular
damage.

● Use reconstituted solution within 12 hr. Once di-
luted for infusion, the solution should be used
within 24 hr. Refrigeration results in precipita-
tion, which dissolves at room temperature.

● Y-Site Compatibility: alemtuzumab, alfentanil,
allopurinol, amikacin, aminophylline, amphoteri-
cin B cholesteryl, amphotericin B lipid complex,

amphotericin B liposome, ampicillin, anidulafun-
gin, argatroban, atracurium, bivalirudin, bleomy-
cin, bumetanide, buprenorphine, busulfan, bu-
torphanol, calcium chloride, calcium gluconate,
carboplatin, carmustine, cefazolin, cefoperazone,
cefotaxime, cefoxitin, ceftaroline, ceftazidime,
ceftriaxone, cefuroxime, chloramphenicol, cis-
platin, clindamycin, cyclophosphamide, cytara-
bine, dactinomycin, dantrolene, dexamethasone,
dexmeditomidine, digoxin, dimenhydrinate, di-
phenhydramine, docetaxel, doripenem, doxacu-
rium, doxorubicin liposome, doxycycline, enala-
prilat, ephedrine, ertapenem, erythromycin
lactobionate, etoposide, etoposide phosphate,
famotidine, fentanyl, filgrastim, fluconazole, fluo-
rouracil, furosemide, gentamicin, glycopyrrolate,
heparin, hetastarch, hydrocortisone, hydromor-
phone, ifosfamide, imipenem/cilastatin, insulin,
isoproterenol, linezolid, lorazepam, magnesium
sulfate, mannitol, mechlorethamine, melphalan,
methohexital, methotrexate, methylprednisolone,
metoprolol, metronidazole, milrinone, mitoxan-
trone, multivitamin infusion, nafcillin, naloxone,
nesiritide, nitroglycerin, octreotide, oxacillin, ox-
ytocin, paclitaxel, pamidronate, pancuronium,
pantoprazole, pemetrexed, penicillin G potas-
sium, pentobarbital, perphenazine, phenobarbi-
tal, potassium acetate, potassium chloride, pro-
pofol, propranolol, ranitidine, remifentanil,
rituximab, rocuronium, sodium acetate, sodium
bicarbonate, succinylcholine, sufentanil, tenipo-
side, theophylline, thiopental, thiotepa, tigecyc-
line, tirofiban, tobramycin, trastuzumab, trimeth-
oprim/sulfamethoxazole, vancomycin,
vasopressin, vincristine, voriconazole, zidovu-
dine, zoledronic acid.

● Y-Site Incompatibility: amifostine, amphoteri-
cin B colloidal, ampicillin/sulbactam, amsacrine,
aztreonam, cefepime, chlorpromazine, ciproflox-
acin, daptomycin, diazepam, dobutamine, dopa-
mine, doxorubicin hydrochloride, epinephrine,
epirubicin, eptifibatide, esmolol, fenoldopam,
fludarabine, foscarnet, gemcitabine, haloperidol,
hydralazine, hydroxyzine, idarubicin, irinotecan,
ketamine, ketorolac, labetalol, levofloxacin, lido-
caine, methyldopate, midazolam, mycophenolate,
nitroprusside, ondansetron, palonosetron, pen-
tamidine, phenylephrine, phenytoin, piperacillin/
tazobactam, potassium phosphates, procainam-
ide, prochlorperazine, promethazine, quinupris-
tin/dalfopristin, sargramostim, sodium phos-
phates, streptozocin, tacrolimus, ticarcillin/
clavulanate, vecuronium, verapamil, vinorelbine.

● Topical: Apply to skin lesions only; do not use in
the eye.



Name /bks_51510_deglin_dg/51510_a        02/17/2012 02:47PM     Plate # 0-Compositepg 107   # 13

adalimumab 107

� Canadian drug name. � Genetic implication. Strikethrough � Discontinued.

*CAPITALS indicates life-threatening; underlines indicate most frequent.

APatient/Family Teaching
● Instruct patient to take medication as directed for

the full course of therapy. Take missed doses as
soon as possible but not just before next dose is
due; do not double doses. Acyclovir should not be
used more frequently or longer than prescribed.

● Advise patients that the additional use of OTC
creams, lotions, and ointments may delay healing
and may cause spreading of lesions.

● Inform patient that acyclovir is not a cure. The vi-
rus lies dormant in the ganglia, and acyclovir will
not prevent the spread of infection to others.

● Advise patient that condoms should be used dur-
ing sexual contact and that no sexual contact
should be made while lesions are present.

● Patient should consult health care professional if
symptoms are not relieved after 7 days of topical
therapy or if oral acyclovir does not decrease the
frequency and severity of recurrences. Immuno-
compromised patients may require a longer time,
usually 2 weeks, for crusting over of lesions.

● Instruct women with genital herpes to have yearly
Papanicolaou smears because they may be more
likely to develop cervical cancer.

● Topical: Instruct patient to apply ointment in suf-
ficient quantity to cover all lesions every 3 hr, 6
times/day for 7 days. 0.5-in. ribbon of ointment
covers approximately 4 square in. Use a finger
cot or glove when applying to prevent inoculation
of other areas or spread to other people. Keep af-
fected areas clean and dry. Loose-fitting clothing
should be worn to prevent irritation.

● Avoid drug contact in or around eyes. Report any
unexplained eye symptoms to health care profes-
sional immediately; ocular herpetic infection can
lead to blindness.

Evaluation/Desired Outcomes
● Crusting over and healing of skin lesions.
● Decrease in frequency and severity of recur-

rences.
● Acceleration of complete healing and cessation of

pain in herpes zoster.
● Decrease in intensity of chickenpox.

REMS

adalimumab (a-da-li-mu-mab)
Humira
Classification
Therapeutic: antirheumatics
Pharmacologic: DMARDs, monoclonal anti-
bodies

Pregnancy Category B

Indications
Treatment of moderately to severely active rheuma-
toid arthritis in patients who have responded inade-
quately to other DMARDs; may be used with metho-
trexate or other DMARDs. Psoriatic arthritis. Active
ankylosing spondylitis. Crohn’s disease. Moderate to
severely active polyarticular juvenile (�4 yr) idio-
pathic arthritis (to be used as monotherapy or with
methotrexate). Moderate to severe chronic plaque
psoriasis in patients who are candidates for systemic
therapy or phototherapy and when other systemic
therapies are deemed inappropriate.

Action
Neutralizes and prevents the action of tumor necro-
sis factor (TNF), resulting in anti-inflammatory and
antiproliferative activity. Therapeutic Effects:
Decreased pain and swelling with decreased rate of
joint destruction in patients with rheumatoid arthri-
tis, psoriatic arthritis, juvenile arthritis, and ankylos-
ing spondylitis. Reduced signs and symptoms of
Crohn’s disease. Reduced severity of plaques.

Pharmacokinetics
Absorption: 64% absorbed after subcut adminis-
tration.
Distribution: Synovial fluid concentrations are
31–96% of serum.
Metabolism and Excretion: Unknown.
Half-life: 14 days (range 10–20 days).

TIME/ACTION PROFILE (improvement)

ROUTE ONSET PEAK DURATION

Subcut 8–26 wk 131 hr* 2 wk†

*Blood level
†Following discontinuation

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Concurrent
use of anakinra or abatacept; Active infection (in-
cluding localized); Lactation: Potential for serious
side effects in the infant; discontinue drug or pro-
vide formula.
Use Cautiously in: History of chronic or recur-
rent infection or underlying illness/treatment predis-
posing to infection; History of exposure to tubercu-
losis; History of opportunistic infection; Patients
residing, or who have resided, where tuberculosis,
histoplasmosis, coccidioidomycoses, or blastomy-
cosis is endemic; Pre-existing or recent onset CNS
demyelinating disorders; History of lymphoma; Geri:
qrisk of infection/malignancy; OB: Use only if
clearly needed; Pedi: Children �4 yr (safety not es-
tablished);qrisk of lymphoma (including hepatos-
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plenic T-cell lymphoma [HSTCL] in patients with
Crohn’s disease), leukemia, and other malignancies.

Adverse Reactions/Side Effects
CNS: headache. CV: hypertension. GI: abdominal
pain, nausea. GU: hematuria. Derm: rash, psoria-
sis. Hemat: neutropenia, thrombocytopenia. Lo-
cal: injection site reactions. Metab: hypercholes-
terolemia, hyperlipidemia. MS: back pain. Misc:
allergic reactions including ANAPHYLAXIS, INFECTIONS

(including reactivation tuberculosis and other op-
portunistic infections due to bacterial, invasive fun-
gal, viral, mycobacterial, and parasitic pathogens),
MALIGNANCY (including lymphoma, HSTCL, leuke-
mia, and skin cancer).

Interactions
Drug-Drug: Concurrent use with anakinra, aba-
tacept, or other TNF blocking agentsqrisk of se-
rious infections and is contraindicated. Concurrent
use with azathioprine and/or methotrexate may
qrisk of HSTCL. Live vaccinations should not be
given concurrently.

Route/Dosage

Rheumatoid Arthritis, Ankylosing Spon-
dylitis, and Psoriatic Arthritis
Subcut (Adults): 40 mg every other week; patients
not receiving concurrent methotrexate may receive
additional benefit by increasing dose to 40 mg once
weekly.

Crohn’s Disease
Subcut (Adults): 160 mg initially on Day 1 (given
as four 40-mg injections in one day or as two 40-mg
injections given in two consecutive days), followed
by 80 mg 2 wk later on Day 15. Two wk later (Day
29), begin maintenance dose of 40 mg every other
wk. Aminosalicylates, corticosteroids, and/or immu-
nomodulatory agents (e.g. azathioprine, 6–mercap-
topurine, methotrexate) may be continued during
therapy.

Juvenile Idiopathic Arthritis
Subcut (Children 4–17 yr): 15–�30 kg—30
mg every other wk; �30 kg—40 mg every other
wk.

Plaque Psoriasis
Subcut (Adults): 80 mg initially, then in 1 wk, be-
gin regimen of 40 mg every other wk.

Availability
Solution for subcut injection (prefilled syrin-
ges): 20 mg/0.4 mL, 40 mg/0.8 mL. Prefilled pen:
40 mg/0.8 mL.

NURSING IMPLICATIONS

Assessment
● Assess pain and range of motion before and peri-

odically during therapy.
● Assess for signs of infection (fever, dyspnea, flu-

like symptoms, frequent or painful urination, red-
ness or swelling at the site of a wound), including
tuberculosis, prior to and periodically during
therapy. Adalimumab is contraindicated in pa-
tients with active infection. New infections should
be monitored closely; most common are upper
respiratory tract infections, bronchitis, and uri-
nary tract infections. Infections may be fatal, es-
pecially in patients taking immunosuppressive
therapy.

● Monitor for injection site reactions (redness and/
or itching, rash, hemorrhage, bruising, pain, or
swelling). Rash will usually disappear within a
few days. Application of a towel soaked in cold
water may relieve pain or swelling.

● Assess patient for latex allergy. Needle cover of sy-
ringe contains latex and should not be handled by
persons sensitive to latex.

● Monitor patient for signs of anaphylaxis (urti-
caria, dyspnea, facial edema) following injection.
Medications (antihistamines, corticosteroids, epi-
nephrine) and equipment should be readily avail-
able in the event of a severe reaction. Discontinue
adalimumab immediately if anaphylaxis or other
severe allergic reaction occurs.

● Assess patient for latent tuberculosis with a tuber-
culin skin test prior to initiation of therapy. Treat-
ment of latent tuberculosis should be started be-
fore therapy with adalimumab.

● Assess for signs and symptoms of systemic fungal
infections (fever, malaise, weight loss, sweats,
cough, dypsnea, pulmonary infiltrates, serious
systemic illness with or without concomitant
shock). Ascertain if patient lives in or has traveled
to areas of endemic mycoses. Consider empiric
antifungal treatment for patients at risk of histo-
plasmosis and other invasive fungal infections un-
til the pathogens are identified. Consult with an
infectious diseases specialist. Consider stopping
adalimumab until the infection has been diag-
nosed and adequately treated.

● Lab Test Considerations: May cause agranu-
locytosis, granulocytopenia, leukopenia, pancyto-
penia, and polycythemia.

● Monitor CBC with differential periodically during
therapy. May cause leukopenia, neutropenia,
thrombocytopenia, and pancytopenia. Discon-
tinue adalimumab if symptoms of blood dyscra-
sias (persistent fever) occur.
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APotential Nursing Diagnoses
Acute pain (Indications)
Risk for infection (Side Effects)

Implementation
● Administer a tuberculin skin test prior to admin-

istration of adalimumab. Patients with active la-
tent TB should be treated for TB prior to therapy.

● Immunizations should be current prior to initiat-
ing therapy. Patients on adalimumab may receive
concurrent vaccinations, except for live vaccines.

● Administer initial injection under supervision of a
health care professional.

● Do not administer solutions that are discolored
or contain particulate matter. Discard unused so-
lution.

● Other DMARDs should be continued during adali-
mumab therapy.

● Subcut: Administer at a 45� angle in upper thighs
or abdomen, avoiding the 2 inches around the
navel. Put pressure on injection site for 10 sec,
do not rub. Rotate injection sites; avoid areas that
are tender, bruised, hard, or red. Refrigerate pre-
filled syringes and pens.

Patient/Family Teaching
● Instruct patient on the correct technique for ad-

ministering adalimumab. Review Medication
Guide, preparation of dose, administration sites
and technique, and disposal of equipment into a
puncture-resistant container.

● Advise patient to use calendar stickers provided
by manufacturer to assist in remembering when
dose is due. If a dose is missed, instruct patient to
administer as soon as possible, then take next
dose according to regular schedule. If more than
prescribed dose is taken, caution patient to con-
sult health care professional or the HUMIRA Pa-
tient Resource Center at 1-800-4HUMIRA (448-
6472).

● Caution patient to notify health care professional
immediately if signs of infection, severe rash,
swollen face, or difficulty breathing occurs while
taking adalimumab.

● Advise patient to notify health care professional of
all Rx or OTC medications, vitamins, or herbal
products being taken and to consult with health
care professional before taking other medica-
tions.

● Instruct patient to notify health care professional
of medication regimen prior to treatment or sur-
gery.

● Advise female patients to notify health care pro-
fessional if pregnancy is planned or suspected or
if breastfeeding. Encourage patient to contact the

pregnancy registry by calling 1-877-311-8972 if
pregnant.

● Pen: Clean area for injection with alcohol swab.
Hold pen with gray cap pointing up. Check solu-
tion through window; if discolored, cloudy, or
contains flakes, discard solution. Turn pen over
and point cap down to make sure solution
reaches fill line; if not, do not use and contact
pharmacist. Remove gray cap exposing the nee-
dle and the plum cap exposing the button; remov-
ing the plum cap activates the pen. Pinch skin and
place pen, with window visible, against skin at a
90� angle and press button until a click is heard.
Hold pen in place until all solution is injected (10
seconds) and yellow marker is visible in window
and has stopped moving. Continue to pinch skin
throughout injection. Remove needle and press
with a gauze pad or cotton ball for 10 seconds.
Do not rub injection site. Dispose of pen into a
puncture-resistant container.

Evaluation/Desired Outcomes
● Decreased pain and swelling with decreased rate

of joint destruction in patients with rheumatoid
arthritis.

● Decreased signs and symptoms, slowed progres-
sion of joint destruction, and improved physical
function in patients with psoriatic arthritis.

● Reduced signs and symptoms of ankylosing spon-
dylitis.

● Decreased signs and symptoms and maintenance
of remission in patients with Crohn’s disease.

● Reduced pain and swelling in patients moderate
to severe polyarticular juvenile idiopathic arthritis
(JIA) in children 4 yr of age and older.

● Reduced severity of plaques in patients with se-
vere chronic plaque psoriasis.

adenosine (a-den-oh-seen)
Adenocard, Adenoscan
Classification
Therapeutic: antiarrhythmics

Pregnancy Category C

Indications
Conversion of paroxysmal supraventricular tachy-
cardia (PSVT) to normal sinus rhythm when vagal
maneuvers are unsuccessful. As a diagnostic agent
(with noninvasive techniques) to assess myocardial
perfusion defects occurring as a consequence of
coronary artery disease.
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Action
Restores normal sinus rhythm by interrupting re-
entrant pathways in the AV node. Slows conduction
time through the AV node. Also produces coronary
artery vasodilation. Therapeutic Effects: Resto-
ration of normal sinus rhythm.

Pharmacokinetics
Absorption: Following IV administration, absorp-
tion is complete.
Distribution: Taken up by erythrocytes and vascu-
lar endothelium.
Metabolism and Excretion: Rapidly converted
to inosine and adenosine monophosphate.
Half-life: �10 sec.

TIME/ACTION PROFILE (antiarrhythmic effect)

ROUTE ONSET PEAK DURATION

IV immediate unknown 1–2 min

Contraindications/Precautions
Contraindicated in: Hypersensitivity; 2nd- or
3rd-degree AV block or sick sinus syndrome, unless
a functional artificial pacemaker is present.
Use Cautiously in: Patients with a history of
asthma (may induce bronchospasm); Unstable an-
gina; OB, Lactation: Safety not established.

Adverse Reactions/Side Effects
CNS: apprehension, dizziness, headache, head
pressure, light-headedness. EENT: blurred vision,
throat tightness. Resp: shortness of breath, chest
pressure, hyperventilation. CV: facial flushing, tran-
sient arrhythmias, chest pain, hypotension, palpita-
tions. GI: metallic taste, nausea. Derm: burning
sensation, facial flushing, sweating. MS: neck and
back pain. Neuro: numbness, tingling. Misc: heav-
iness in arms, pressure sensation in groin.

Interactions
Drug-Drug: Carbamazepine mayqrisk of pro-
gressive heart block. Dipyridamoleqeffects of
adenosine (dosepof adenosine recommended). Ef-
fects of adenosinepby theophylline or caffeine
(qdoses of adenosine may be required). Concur-
rent use with digoxin mayqrisk of ventricular fib-
rillation.

Route/Dosage
IV (Adults and Children �50 kg): Antiarrhyth-
mic—6 mg by rapid IV bolus; if no results, repeat
1–2 min later as 12-mg rapid bolus. This dose may
be repeated (single dose not to exceed 12 mg). Di-
agnostic use—140 mcg/kg/min for 6 min (0.84
mg/kg total).
IV (Children �50 kg): Antiarrhythmic—0.05–
0.1 mg/kg as a rapid bolus, may repeat in 1–2 min;
if response is inadequate, may increase by 0.05–0.1

mg/kg until sinus rhythm is established or maximum
dose of 0.3 mg/kg is used.

Availability (generic available)
Injection: 6-mg/2-mL vial (Adenocard), 3 mg/1 mL
in 30-mL vial (Adenoscan).

NURSING IMPLICATIONS
Assessment
● Monitor heart rate frequently (every 15–30 sec)

and ECG continuously during therapy. A short,
transient period of 1st-, 2nd-, or 3rd-degree
heart block or asystole may occur following in-
jection; usually resolves quickly due to short du-
ration of adenosine. Once conversion to normal
sinus rhythm is achieved, transient arrhythmias
(premature ventricular contractions, atrial pre-
mature contractions, sinus tachycardia, sinus
bradycardia, skipped beats, AV nodal block) may
occur, but generally last a few seconds.

● Monitor BP during therapy.
● Assess respiratory status (breath sounds, rate)

following administration. Patients with history of
asthma may experience bronchospasm.

Potential Nursing Diagnoses
Decreased cardiac output (Indications)

Implementation
IV Administration

● pH: 4.5–7.5.
● IV: Crystals may occur if adenosine is refriger-

ated. Warm to room temperature to dissolve crys-
tals. Solution must be clear before use. Do not
administer solutions that are discolored or con-
tain particulate matter. Discard unused portions.

● Direct IV: Diluent: Administer undiluted. Con-
centration: 3 mg/mL. Rate: Administer over
1–2 seconds via peripheral IV as proximal as
possible to trunk. Slow administration may cause
increased heart rate in response to vasodilation.
Follow each dose with 20 mL rapid saline flush to
ensure injection reaches systemic circulation.

● Intermittent Infusion(for use in diagnostic
testing): Diluent: Administer 30-mL vial undi-
luted. Concentration: 3 mg/mL. Rate: Admin-
ister at a rate of 140 mcg/kg/min over 6 min for a
total dose of 0.84 mg/kg. Thallium-201 should be
injected as close to the venous access as possible
at the midpoint (after 3 min) of the infusion.

Patient/Family Teaching
● Caution patient to change positions slowly to min-

imize orthostatic hypotension. Doses �12 m g de-
crease BP by decreasing peripheral vascular re-
sistance.

● Instruct patient to report facial flushing, short-
ness of breath, or dizziness.
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AEvaluation/Desired Outcomes
● Conversion of supraventricular tachycardia to

normal sinus rhythm.
● Diagnosis of myocardial perfusion defects.

albumin (human)
(al-byoo-min)
Albuminar, Albutein, Buminate, normal
human serum albumin, Plasbumin
Classification
Therapeutic: volume expanders
Pharmacologic: blood products, colloids

Pregnancy Category C

Indications
Expansion of plasma volume and maintenance of
cardiac output in situations associated with fluid vol-
ume deficit, including shock, hemorrhage, and
burns. Temporary replacement of albumin in dis-
eases associated with low levels of plasma proteins,
such as nephrotic syndrome or end-stage liver dis-
ease, resulting in relief or reduction of associated
edema.

Action
Provides colloidal oncotic pressure, which serves to
mobilize fluid from extravascular tissues back into
the intravascular space. Requires concurrent admin-
istration of appropriate crystalloid. Therapeutic
Effects: Increase in intravascular fluid volume.

Pharmacokinetics
Absorption: Following IV administration, absorp-
tion is essentially complete.
Distribution: Confined to the intravascular space,
unless capillary permeability is increased.
Metabolism and Excretion: Probably degraded
by the liver.
Half-life: 2–3 wk.

TIME/ACTION PROFILE (oncotic effect)

ROUTE ONSET PEAK DURATION

IV 15–30 min unknown 24 hr

Contraindications/Precautions
Contraindicated in: Allergic reactions to albu-
min; Severe anemia; HF; Normal or increased intra-
vascular volume.
Use Cautiously in: Severe hepatic or renal dis-
ease; Dehydration (additional fluids may be re-
quired); Patients requiring sodium restriction; Pre-
term neonates (infuse slowly due to increased risk
of intravascular hemorrhage).

Adverse Reactions/Side Effects
CNS: headache. CV: PULMONARY EDEMA, fluid over-
load, hypertension, hypotension, tachycardia. GI:
increased salivation, nausea, vomiting. Derm: rash,
urticaria. MS: back pain. Misc: chills, fever, flush-
ing.

Interactions
Drug-Drug: None significant.

Route/Dosage
Dose is highly individualized and depends on condi-
tion being treated.

Hypovolemic shock—5% Albumin
IV (Adults): 25 g (500 mL), may be repeated
within 30 min.
IV (Children): 0.5–1 g/kg/dose (10–20 mL/kg/
dose) may repeat as needed (maximum 6 g/kg/
day).
IV (Infants and Neonates): 0.25–0.5 g/kg/dose
(5–10 mL/kg/dose).

Hypoproteinemia—25% Albumin
IV (Adults): 50–75 g.
IV (Children, Infants, and Neonates): 0.5–1 g/
kg/dose, may repeat every 1–2 days; doses up to 1.5
g/kg/day have been added to hyperalimentation so-
lutions and given over 24 hr.

Nephrotic Syndrome—25% Albumin
IV (Adults): 12.5–50 g/day in 3–4 divided doses.
IV (Children and Infants): 0.25–1 g/kg/dose.

Availability
Injection: 5% (50 mg/mL), 25% (250 mg/mL).

NURSING IMPLICATIONS
Assessment
● Monitor vital signs, CVP, and intake and output

before and frequently throughout therapy. If fe-
ver, tachycardia, or hypotension occurs, stop in-
fusion and notify physician immediately. Antihis-
tamines may be required to suppress this
hypersensitivity response. Hypotension may also
result from infusing too rapidly. May be given
without regard to patient’s blood group.

● Assess for signs of vascular overload (elevated
CVP, rales/crackles, dyspnea, hypertension, jugu-
lar venous distention) during and after adminis-
tration.

● Surgical Patients: Assess for increased bleeding
after administration caused by increased BP and
circulating blood volume. Albumin does not con-
tain clotting factors.

● Lab Test Considerations: Serum albumin lev-
els should increase with albumin therapy.
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● Monitor serum sodium levels; may causeqcon-
centrations.

● Infusions of normal serum albumin may cause
falseqof alkaline phosphatase levels.

● Hemorrhage: Monitor hemoglobin and hemato-
crit levels. These values maypbecause of hemo-
dilution.

Potential Nursing Diagnoses
Decreased cardiac output (Indications)
Deficient fluid volume (Indications)
Excess fluid volume (Side Effects)

Implementation
● Follow manufacturer’s recommendations for ad-

ministration. Administer through a large-gauge
(at least 20-gauge) needle or catheter. Record lot
number in patient record.

● Solution should be clear amber; 25% albumin so-
lution is equal to 5 times the osmotic value of
plasma. Do not administer solutions that are dis-
colored or contain particulate matter. Each L of
both 5% and 25% albumin contains 130–160
mEq of sodium and is thus no longer labeled
“salt-poor’’ albumin.

● Administration of large quantities of normal se-
rum albumin may need to be supplemented with
whole blood to prevent anemia. If more than
1000 mL of 5% normal serum albumin is given or
if hemorrhage has occurred, the administration
of whole blood or packed RBCs may be needed.
Hydration status should be monitored and main-
tained with additional fluids.

IV Administration

● pH: 6.4–7.4.
● Intermittent Infusion: Diluent: Administer

5% normal serum albumin undiluted. Normal se-
rum albumin 25% may be administered undiluted
or diluted in 0.9% NaCl, D5W, or sodium lactate
injection; do not dilute in sterile water (may re-
sult in hypotonic-associated hemolysis which may
be fatal). Infusion must be completed within 4 hr.
Concentration: 5%: 50 mg/mL undiluted.
25%: 250 mg/mL undiluted. Rate: Rate of ad-
ministration is determined by concentration of
solution, blood volume, indication, and patient
response (usual rate over 30–60 min). In pa-
tients with normal blood volume, rate of 5% and
25% solutions should not exceed 2–4 mL/min
and 1 mL/min, respectively, for both adults and
children.

● Hypovolemia: 5% or 25% normal serum albu-
min may be administered as rapidly as tolerated
and repeated in 15–30 min if necessary. Burns:
Rate after the first 24 hr should be set to maintain
a plasma albumin level of 2.5 g/100 mL or a total
serum protein level of 5.2 g/100 mL. Hypopro-

teinemia: Normal serum albumin 25% is the
preferred solution because of the increased con-
centration of protein. The rate should not exceed
2–3 mL/min of 25% or 5–10 mL/min of 5% so-
lution to prevent circulatory overload and pulmo-
nary edema. This treatment provides a temporary
rise in plasma protein until the hypoproteinemia
is corrected.

● Y-Site Compatibility: diltiazem, lorazepam.
● Y-Site Incompatibility: fat emulsion, midazo-

lam, vancomycin, verapamil.
● Solution Compatibility: 0.9% NaCl, D5W, D5/

0.9% NaCl, D5/0.45% NaCl, sodium lactate 1/6M,
D5/LR, and LR.

Patient/Family Teaching
● Explain the purpose of this solution to the patient.
● Instruct patient to report signs and symptoms of

hypersensitivity reaction.

Evaluation/Desired Outcomes
● Increase in BP and blood volume when used to

treat shock and burns.
● Increased urinary output reflects the mobilization

of fluid from extravascular tissues.
● Elevated serum plasma protein in patients with

hypoproteinemia.

albuterol (al-byoo-ter-ole)
Accuneb, Airomir, Apo-Salvent,
Proair HFA, Proventil HFA,

Salbutamol, Ventolin HFA,
Ventolin Diskus, Ventolin Nebules,

VoSpire ER
Classification
Therapeutic: bronchodilators
Pharmacologic: adrenergics

Pregnancy Category C

Indications
Used as a bronchodilator to control and prevent re-
versible airway obstruction caused by asthma or
COPD. Inhaln: Used as a quick-relief agent for
acute bronchospasm and for prevention of exercise-
induced bronchospasm. PO: Used as a long-term
control agent in patients with chronic/persistent
bronchospasm.

Action
Binds to beta2-adrenergic receptors in airway
smooth muscle, leading to activation of adenyl cy-
clase and increased levels of cyclic-3�, 5�-adenosine
monophosphate (cAMP). Increases in cAMP activate
kinases, which inhibit the phosphorylation of myosin
and decrease intracellular calcium. Decreased in-
tracellular calcium relaxes smooth muscle airways.
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ARelaxation of airway smooth muscle with subse-
quent bronchodilation. Relatively selective for beta2

(pulmonary) receptors. Therapeutic Effects:
Bronchodilation.

Pharmacokinetics
Absorption: Well absorbed after oral administra-
tion but rapidly undergoes extensive metabolism.
Distribution: Small amounts appear in breast
milk.
Metabolism and Excretion: Extensively metabo-
lized by the liver and other tissues.
Half-life: Oral 2.7–5 hr; Inhalation: 3.8 hr.

TIME/ACTION PROFILE (bronchodilation)

ROUTE ONSET PEAK DURATION

PO 15–30 min 2–3 hr 4–6 hr or
more

PO–ER 30 min 2–3 hr 12 hr
Inhaln 5–15 min 60–90 min 3–6 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity to adrener-
gic amines.
Use Cautiously in: Cardiac disease; Hyperten-
sion; Hyperthyroidism; Diabetes; Glaucoma; Seizure
disorders; Excess inhaler use may lead to tolerance
and paradoxical bronchospasm; OB, Lactation, Pedi:
Safety not established for pregnant women near
term, breastfeeding women, and children �2 yr;
Geri:qrisk of adverse reactions; may require dose
p.

Adverse Reactions/Side Effects
CNS: nervousness, restlessness, tremor, headache,
insomnia (Pedi: occurs more frequently in young
children than adults), hyperactivity in children.
Resp: PARADOXICAL BRONCHOSPASM (excessive use
of inhalers). CV: chest pain, palpitations, angina, ar-
rhythmias, hypertension. GI: nausea, vomiting.
Endo: hyperglycemia. F and E: hypokalemia.
Neuro: tremor.

Interactions
Drug-Drug: Concurrent use with other adrener-
gic agents will haveqadrenergic side effects. Use
with MAO inhibitors may lead to hypertensive cri-
sis. Beta blockers may negate therapeutic effect.
Maypserum digoxin levels. Cardiovascular effects
are potentiated in patients receiving tricyclic anti-
depressants. Risk of hypokalemiaqconcurrent
use of potassium-losing diuretics. Hypokalemia
qthe risk of digoxin toxicity.
Drug-Natural Products: Use with caffeine-con-
taining herbs (cola nut, guarana, tea, coffee)q
stimulant effect.

Route/Dosage
PO (Adults and Children �12 yr): 2–4 mg 3–4
times daily (not to exceed 32 mg/day) or 4–8 mg of
extended-release tablets twice daily.
PO (Geriatric Patients): Initial dose should not
exceed 2 mg 3–4 times daily, may beqcarefully
(up to 32 mg/day).
PO (Children 6–12 yr): 2 mg 3–4 times daily or
0.3–0.6 mg/kg/day as extended-release tablets di-
vided twice daily; may be carefullyqas needed (not
to exceed 8 mg/day).
PO (Children 2–6 yr): 0.1 mg/kg 3 times daily
(not to exceed 2 mg 3 times daily initially); may be
carefullyqto 0.2 mg/kg 3 times daily (not to exceed
4 mg 3 times daily).
Inhaln (Adults and Children �4 yr): Via me-
tered-dose inhaler—2 inhalations q 4–6 hr or 2
inhalations 15 min before exercise (90 mcg/spray);
some patients may respond to 1 inhalation. NIH
Guidelines for acute asthma exacerbation: Chil-
dren—4–8 puffs q 20 min for 3 doses then q 1–4
hr; Adults—4–8 puffs q 20 min for up to 4 hr then
q 1–4 hr prn.
Inhaln (Adults and Children �12 yr): NIH
Guidelines for acute asthma exacerbation via
nebulization or IPPB—2.5–5 mg q 20 min for 3
doses then 2.5–10 mg q 1–4 hr prn; Continuous
nebulization—10–15 mg/hr.
Inhaln (Children 2–12 yr): NIH Guidelines for
acute asthma exacerbation via nebulization or
IPPB—0.15 mg/kg/dose (minimum dose 2.5 mg)
q 20 min for 3 doses then 0.15–0.3 mg/kg (not to
exceed 10 mg) q 1–4 hr prn or 1.25 mg 3–4 times
daily for children 10–15 kg or 2.5 mg 3–4 times
daily for children �15 kg; Continuous nebuliza-
tion—0.5–3 mg/kg/hr.

Availability (generic available)
Tablets: 2 mg, 4 mg. Cost: Generic—2 mg
$10.00/270, 4 mg $10.00/180. Extended-release
tablets: 4 mg, 8 mg. Cost: 4 mg $439.97/180, 8 mg
$729.97/180. Oral syrup (strawberry-flavored):
2 mg/5 mL. Cost: Generic—$10.00/360 mL. Me-
tered-dose aerosol: 90 mcg/inhalation in 6.7-g,
8.5-g, 17-g, and 18-g canisters (200 metered inha-
lations), 100 mcg/spray. Cost: Proair HFA—
$43.99/8.5-g canister; Proventil HFA— $57.99/6.7-
g canister; Ventolin HFA—$43.99/18-g canister.
Inhalation solution: 0.63 mg/3 mL (0.021%),
1.25 mg/3 mL (0.042%), 2.5 mg/3 mL (0.083%),
1 mg/mL, 2 mg/mL, 5 mg/mL (0.5%). Cost: Ge-
neric—0.63 mg/3 mL $107.97/3 boxes (75 vials),
2.5 mg/3 mL $10.00/3 boxes (75 vials), 5 mg/mL
$10.00/60 mL. Powder for inhalation (Ventolin
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Diskus): 200 mcg. In combination with:
ipratropium (Combivent, DuoNeb). See Appendix B.

NURSING IMPLICATIONS
Assessment
● Assess lung sounds, pulse, and BP before admin-

istration and during peak of medication. Note
amount, color, and character of sputum pro-
duced.

● Monitor pulmonary function tests before initiating
therapy and periodically during therapy.

● Observe for paradoxical bronchospasm (wheez-
ing). If condition occurs, withhold medication
and notify health care professional immediately.

● Lab Test Considerations: May cause transient
pin serum potassium concentrations with nebu-
lization or higher-than-recommended doses.

Potential Nursing Diagnoses
Ineffective airway clearance (Indications)

Implementation
● PO: Administer oral medication with meals to

minimize gastric irritation.
● Extended-release tablets should be swallowed

whole; do not break, crush, or chew.
● Inhaln: Shake inhaler well, and allow at least 1

min between inhalations of aerosol medication.
Prime the inhaler before first use by releasing 4
test sprays into the air away from the face. Pedi:
Use spacer for children � 8 yr of age.

● For nebulization or IPPB, the 0.5-, 0.83-, 1-, and
2-mg/mL solutions do not require dilution before
administration. The 5 mg/mL (0.5%) solution
must be diluted with 1–2.5 mL of 0.9% NaCl for
inhalation. Diluted solutions are stable for 24 hr
at room temperature or 48 hr if refrigerated.

● For nebulizer, compressed air or oxygen flow
should be 6–10 L/min; a single treatment of 3 mL
lasts about 10 min.

● IPPB usually lasts 5–20 min.

Patient/Family Teaching
● Instruct patient to take albuterol as directed. If on

a scheduled dosing regimen, take missed dose as
soon as remembered, spacing remaining doses at
regular intervals. Do not double doses or in-
crease the dose or frequency of doses. Caution
patient not to exceed recommended dose; may
cause adverse effects, paradoxical bronchospasm
(more likely with first dose from new canister),
or loss of effectiveness of medication.

● Instruct patient to contact health care profes-
sional immediately if shortness of breath is not
relieved by medication or is accompanied by dia-
phoresis, dizziness, palpitations, or chest pain.

● Instruct patient to prime unit with 4 sprays before
using and to discard cannister after 200 sprays.

Actuators should not be changed among prod-
ucts.

● Inform patient that these products contain hydro-
fluoralkane (HFA) and the propellant and are de-
scribed as non-CFC or CFC-free (contain no chlo-
rofluorocarbons).

● Instruct patient to notify health care professional
of all Rx or OTC medications, vitamins, or herbal
products being taken and to consult health care
professional before taking any OTC medications
or alcoholic beverages concurrently with this
therapy. Caution patient also to avoid smoking
and other respiratory irritants.

● Inform patient that albuterol may cause an un-
usual or bad taste.

● Inhaln: Instruct patient in the proper use of the
metered-dose inhaler or nebulizer (see
Appendix D).

● Advise patients to use albuterol first if using other
inhalation medications and allow 5 min to elapse
before administering other inhalant medications
unless otherwise directed.

● Advise patient to rinse mouth with water after
each inhalation dose to minimize dry mouth and
clean the mouthpiece with water at least once a
week.

● Instruct patient to notify health care professional
if there is no response to the usual dose or if con-
tents of one canister are used in less than 2 wk.
Asthma and treatment regimen should be re-eval-
uated and corticosteroids should be considered.
Need for increased use to treat symptoms indi-
cates decrease in asthma control and need to re-
evaluate patient’s therapy.

● Pedi: Caution adolescents and their parents about
overuse of inhalers, which can cause heart dam-
age and life-threatening arrhythmias.

Evaluation/Desired Outcomes
● Prevention or relief of bronchospasm.

alclometasone, See
CORTICOSTEROIDS (TOPICAL/LOCAL).

HIGH ALERT

alemtuzumab
(a-lem-too-zoo-mab)
Campath
Classification
Therapeutic: antineoplastics
Pharmacologic: monoclonal antibodies

Pregnancy Category C
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� Canadian drug name. � Genetic implication. Strikethrough � Discontinued.

*CAPITALS indicates life-threatening; underlines indicate most frequent.

AIndications
Treatment of B-cell chronic lymphocytic leukemia in
patients who have been treated with alkylating agents
and in which fludarabine therapy has failed.

Action
Binds to the CD52 antigen found on the surface of B-
and T-lymphocytes and other white blood cells; re-
sulting in lysis. Therapeutic Effects: Lysis of leu-
kemic cells with eventual improvement in hemato-
logic parameters.

Pharmacokinetics
Absorption: IV administration results in complete
bioavailability.
Distribution: Binds to CD52 receptors.
Metabolism and Excretion: Unknown.
Half-life: 12 days.

TIME/ACTION PROFILE (hematologic
parameters)

ROUTE ONSET PEAK DURATION

IV unknown 2–4 mos‡ 7–11 mos‡‡

‡Median time to response
‡‡Duration of response

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Systemic in-
fections; Underlying immunodeficiency, including
HIV infection; Lactation: Discontinue breast-feeding
during and for 3 mos following last dose of alemtu-
zumab.
Use Cautiously in: Patients with ischemic heart
disease or in patients on antihypertensive medica-
tions; Women and men with reproduction potential
should use contraception during treatment and for 6
mos after therapy; OB: Should be administered only
if clearly needed.

Adverse Reactions/Side Effects
CNS: depression, dizziness, drowsiness, fatigue,
headache, weakness. Resp: bronchospasm, cough,
dyspnea. CV: hypertension, hypotension, tachycar-
dia. GI: abdominal pain, anorexia, constipation,
stomatitis. Derm: rash, sweating. F and E: edema.
Hemat: NEUTROPENIA, PANCYTOPENIA/MARROW HYPO-
PLASIA, anemia, lymphopenia, thrombocytopenia.
MS: back pain, skeletal pain. Misc: infusion-re-
lated events, infection, sepsis.

Interactions
Drug-Drug: Additive bone marrow depression
with other antineoplastics or radiation therapy.
Maypantibody response to and increase the risk of
adverse reactions to live-virus vaccines.

Route/Dosage
IV (Adults): 3 mg/day initially, as tolerated in-
crease dose to 10 mg/day and then 30 mg/day given
three times weekly for up to 12 weeks; single doses
should not exceed 30 mg or more than 90 mg/wk.

Availability
Solution for injection (requires further dilu-
tion): 30 mg/3 mL in single-use ampules.

NURSING IMPLICATIONS
Assessment
● Monitor for infusion reactions (hypotension, rig-

ors, fever, shortness of breath, bronchospasm,
chills, rash). Premedicate with an oral antihista-
mine and acetaminophen 30 min prior to initial
dose, dose increases, and as clinically indicated.
Monitor BP and hypotensive symptoms in patients
with ischemic heart disease with extra care. Anti-
histamines, acetaminophen, antiemetics, meperi-
dine, corticosteroids, and incremental dose esca-
lation have been used to prevent and treat
infusion-related reactions. Initiate therapy at low-
est dose and increase gradually. If therapy is in-
terrupted for 7 or more days, reinstitute with
gradual dose escalation.

● Lab Test Considerations: Obtain CBC and
platelet counts weekly during therapy and more
frequently if worsening anemia, neutropenia, or
thrombocytopenia is observed. For first occur-
rence of ANC �250 cells/mm3 and/or platelet
count �25,000 cells/mm3, withhold alemtu-
zumab therapy. When ANC �500 cells/mm3 and
platelet count is �50,000 cells/mm3, resume at
same dose. If delay of 7 days or more occurred
initiate therapy at 3 mg and escalate to 10 mg and
then to 30 mg as tolerated. For second occur-
rence of ANC �250 cells/mm3 and/or platelet
count �25,000 cells/mm3, withhold alemtu-
zumab. When ANC �500 cells/mm3 and platelet
count �50,000 cells/mm3, resume therapy at 10
mg. If delay is 7 days or more, initiate therapy at 3
mg and escalate to 10 mg only. For third occur-
rence of ANC �250 cells/mm3 and/or platelet
count �25,000 cells/mm3, discontinue alemtu-
zumab therapy permanently. For a decrease of
ANC and/or platelet count of 50% of baseline
value in patients initiating therapy with a baseline
ANC of �500 cells/mm3 and/or a baseline platelet
count of 25,000 cells/mm3, withhold therapy.
When baseline levels return, resume therapy. If
delay is 7 days or more, initiate therapy at 3 mg
and escalate to 10 mg and 30 mg as tolerated.
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● Assess CD4 counts after treatment until recovery
to �200 cells cells/mm3.

Potential Nursing Diagnoses
Risk for infection (Side Effects)
Risk for injury (Adverse Reactions)

Implementation
● High Alert: Fatalities have occurred with

chemotherapeutic agents. Before administering,
clarify all ambiguous orders; double check sin-
gle, daily, and course-of-therapy dose limits; have
second practitioner independently double check
original order, calculations, and infusion pump
settings. Alemtuzumab should only be adminis-
tered under the supervision of a physician experi-
enced in the use antineoplastic therapy.

● Administer via IV only. Inspect solution for partic-
ulate matter or discoloration. Do not administer
solutions that contain particulate matter or are
discolored.

IV Administration

● pH: 6.8–7.4.
● Withdraw necessary amount from ampule into sy-

ringe. Filter with a sterile low-protein binding,
non–fiber-releasing 5 micron filter prior to dilu-
tion.

● Intermittent Infusion: Diluent: Dilute with
100 mL of 0.9% NaCl or D5W. Gently invert bag to
mix. Dispose of syringe and unused drug product
according to institutional guidelines. Use within 8
hr of dilution. Store at room temperature or in
refrigerator. Protect solution from light. Rate:
Administer over 2 hr.

● Y-Site Incompatibility: No data is available re-
garding mixing with other solutions and medica-
tions. Do not add to or infuse simultaneously with
other solutions or medications.

Patient/Family Teaching
● Inform patient and family of purpose of alemtu-

zumab.
● Caution patient to avoid immunizations with a live

virus due to immunosuppression.

Evaluation/Desired Outcomes
● Improvement in hematologic parameters in pa-

tients with B-cell chronic lymphocytic leukemia.

REMS

alendronate (a-len-drone-ate)
Fosamax
Classification
Therapeutic: bone resorption inhibitors
Pharmacologic: biphosphonates

Pregnancy Category C

Indications
Treatment and prevention of postmenopausal osteo-
porosis. Treatment of osteoporosis in men. Treat-
ment of Paget’s disease of the bone. Treatment of
corticosteroid-induced osteoporosis in patients
(men and women) who are receiving �7.5 mg of
prednisone/day (or equivalent) with evidence of de-
creased bone mineral density.

Action
Inhibits resorption of bone by inhibiting osteoclast
activity. Therapeutic Effects: Reversal of the pro-
gression of osteoporosis with decreased fractures.
Decreased progression of Paget’s disease.

Pharmacokinetics
Absorption: Poorly absorbed (0.6–0.8%) after
oral administration.
Distribution: Transiently distributes to soft tissue,
then distributes to bone.
Metabolism and Excretion: Excreted in urine.
Half-life: 10 yr (reflects release of drug from skel-
eton).

TIME/ACTION PROFILE (inhibition of bone
resorption)

ROUTE ONSET PEAK DURATION

PO 1 mo 3–6 mo 3 wk–7 mo†

†After discontinuation of alendronate

Contraindications/Precautions
Contraindicated in: Abnormalities of the esopha-
gus which delay esophageal emptying (i.e. stric-
tures, achalasia); Inability to stand/sit upright for at
least 30 min; Renal insufficiency (CCr �35 mL/
min); OB, Lactation: Safety not established.
Use Cautiously in: History of upper GI disorders;
Pre-existing hypocalcemia or vitamin D deficiency;
Invasive dental procedures, cancer, receiving
chemotherapy or corticosteroids, poor oral hygeine,
periodontal disease, dental disease, anemia, coagu-
lopathy, infection, or poorly-fitting dentures (mayq
risk of jaw osteonecrosis).

Adverse Reactions/Side Effects
CNS: headache. EENT: blurred vision, conjunctivi-
tis, eye pain/inflammation. CV: atrial fibrillation. GI:
abdominal distention, abdominal pain, acid regurgi-
tation, constipation, diarrhea, dyspepsia, dysphagia,
esophageal cancer, esophageal ulcer, esophagitis,
flatulence, gastritis, nausea, taste perversion, vomit-
ing. Derm: erythema, photosensitivity, rash. MS:
musculoskeletal pain, femur fractures, osteonecro-
sis (primarily of jaw).

Interactions
Drug-Drug: Calcium supplements, antacids,
and other oral medicationspthe absorption of
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� Canadian drug name. � Genetic implication. Strikethrough � Discontinued.

*CAPITALS indicates life-threatening; underlines indicate most frequent.

Aalendronate. Doses �10 mg/dayqrisk of adverse GI
events when used with NSAIDs. IV ranitidineq
blood levels.
Drug-Food: Food significantlypabsorption. Caf-
feine (coffee, tea, cola), mineral water, and or-
ange juice alsopabsorption.

Route/Dosage
PO (Adults): Treatment of osteoporosis—10 mg
once daily or 70 mg once weekly. Prevention of os-
teoporosis—5 mg once daily or 35 mg once
weekly. Paget’s disease—40 mg once daily for 6
mo. Re-treatment may be considered for patients
who relapse. Treatment of corticosteroid-induced
osteoporosis in men and premenopausal
women—5 mg once daily. Treatment of cortico-
steroid-induced osteoporosis in postmenopausal
women not receiving estrogen—10 mg once
daily.

Availability (generic available)
Tablets: 5 mg, 10 mg, 35 mg, 40 mg, 70 mg. Cost:
Generic—5 mg $255.98/100, 10 mg $240.00/100,
35 mg $24.00/12, 40 mg $544.39/100, 70 mg
$24.00/12. Oral solution (raspberry flavor): 70
mg/75 mL. In combination with: Cholecalciferol
(Fosamax plus D) See Appendix B.

NURSING IMPLICATIONS
Assessment
● Osteoporosis: Assess patients for low bone

mass before and periodically during therapy.
● Paget’s Disease: Assess for symptoms of Paget’s

disease (bone pain, headache, decreased visual
and auditory acuity, increased skull size).

● Lab Test Considerations: Osteoporosis: As-
sess serum calcium before and periodically dur-
ing therapy. Hypocalcemia and vitamin D defi-
ciency should be treated before initiating
alendronate therapy. May cause mild, transientq
of calcium and phosphate.

● Paget’s Disease: Monitor alkaline phosphatase
before and periodically during therapy. Alen-
dronate is indicated for patients with alkaline
phosphatase twice the upper limit of normal.

Potential Nursing Diagnoses
Risk for injury (Indications)

Implementation
● PO: Administer first thing in the morning with 6–

8 oz plain water 30 min before other medica-
tions, beverages, or food. Oral solution should be
followed by at least 2 ounces of water. Swallow
tablets whole; do not crush, break, or chew.

Patient/Family Teaching
● Instruct patient on the importance of taking ex-

actly as directed, first thing in the morning, 30
min before other medications, beverages, or
food. Waiting longer than 30 min will improve ab-
sorption. Alendronate should be taken with 6–8
oz plain water (mineral water, orange juice, cof-
fee, and other beverages decrease absorption). If
a dose is missed, skip dose and resume the next
morning; do not double doses or take later in the
day. If a weekly dose is missed, take the morning
after remembered and resume the following
week on the chosen day. Do not take 2 tablets on
the same day. Do not discontinue without con-
sulting health care professional.

● Caution patient to remain upright for 30 min follow-
ing dose to facilitate passage to stomach and mini-
mize risk of esophageal irritation. Advise patient to
discontinue alendronate and notify health care pro-
vider if pain or difficulty swallowing, retrosternal
pain, or new/worsening heartburn occur.

● Advise patient to eat a balanced diet and consult
health care professional about the need for sup-
plemental calcium and vitamin D.

● Encourage patient to participate in regular exer-
cise and to modify behaviors that increase the
risk of osteoporosis (stop smoking, reduce alco-
hol consumption).

● Advise patient to inform health care professional
of alendronate therapy prior to dental surgery.

● Caution patient to use sunscreen and protective
clothing to prevent photosensitivity reactions.

● Advise patient to notify health care professional if
blurred vision, eye pain, or inflammation occur.

● Advise female patient to notify health care profes-
sional if pregnancy is planned or suspected or if
she is breastfeeding.

Evaluation/Desired Outcomes
● Prevention of or decrease in the progression of

osteoporosis in postmenopausal women.
● Treatment of osteoporosis in men.
● Decrease in the progression of Paget’s disease.
● Treatment of corticosteroid-induced osteoporosis.

alfuzosin (al-fyoo-zo-sin)
Uroxatral, Xatral
Classification
Therapeutic: urinary tract antispasmodics
Pharmacologic: peripherally acting antiadre-
nergics

Pregnancy Category B
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Indications
Management of symptomatic benign prostatic hyper-
plasia (BPH).

Action
Selectively blocks alpha1- adrenergic receptors in
the lower urinary tract to relax smooth muscle in the
bladder neck and prostate. Therapeutic Effects:
Increased urine flow and decreased symptoms of
BPH.

Pharmacokinetics
Absorption: 49% absorbed following oral admin-
istration; food enhances absorption.
Distribution: Unknown.
Metabolism and Excretion: Mostly metabolized
by the liver (CYP3A4 enzyme system); 11% excreted
unchanged in urine.
Half-life: 10 hr.

TIME/ACTION PROFILE

ROUTE ONSET PEAK DURATION

PO-ER within hr 8 hr 24 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Moderate
to severe hepatic impairment; Potent inhibitors of
the CYP3A4 enzyme system; Concurrent use of other
alpha-adrenergic blocking agents; Severe renal im-
pairment; Pedi: Children.
Use Cautiously in: Congenital or acquired QTc
prolongation or concurrent use of other drugs
known to prolong QTc; Mild hepatic impairment;
Symptomatic hypotension; Concurrent use of anti-
hypertensive agents, phosphodiesterase type 5 inhib-
itors, or nitrates (qrisk of postural hypotension);
Previous hypotensive episode with other medica-
tions; Geri: Consider age-related changes in body
mass and cardiac, renal, and hepatic function when
prescribing.

Adverse Reactions/Side Effects
CNS: dizziness, fatigue, headache. EENT: intraop-
erative floppy iris syndrome. Resp: bronchitis, si-
nusitis, pharyngitis. CV: postural hypotension. GI:
abdominal pain, constipation, dyspepsia, nausea.
GU: erectile dysfunction, priapism.

Interactions
Drug-Drug: Ketoconazole, itraconazole, and
ritonavirpmetabolism and significantlyqlevels
and effects (concurrent use contraindicated). Levels
areqby cimetidine, atenolol, and diltiazem.
Mayqlevels and effects of atenolol and diltiazem
(monitor BP and heart rate).qrisk of hypotension
with antihypertensives, nitrates, phosphodies-
terase type 5 inhibitors (including sildenafil,
tadalafil, and vardenafil) and acute ingestion of
alcohol.

Route/Dosage
PO (Adults): 10 mg once daily.

Availability (generic available)
Extended-release tablets: 10 mg.

NURSING IMPLICATIONS
Assessment
● Assess for symptoms of benign prostatic hyper-

plasia (urinary hesitancy, feeling of incomplete
bladder emptying, interruption of urinary stream,
impairment of size and force of urinary stream,
terminal urinary dribbling, straining to start flow,
dysuria, urgency) before and periodically during
therapy.

● Assess for orthostatic reaction and syncope. Mon-
itor BP (lying and standing) and pulse frequently
during initial dose adjustment and periodically
thereafter. May occur within a few hr after initial
doses and occasionally thereafter.

● Rule out prostatic carcinoma before therapy;
symptoms are similar.

Potential Nursing Diagnoses
Risk for injury (Side Effects)
Noncompliance (Patient/Family Teaching)

Implementation
● PO: Administer with food at the same meal each

day. Tablets must be swallowed whole; do not
crush, break, or chew.

Patient/Family Teaching
● Instruct patient to take medication with the same

meal each day. Take missed doses as soon as re-
membered. If not remembered until next day,
omit; do not double doses.

● May cause dizziness or drowsiness. Advise patient
to avoid driving or other activities requiring alert-
ness until response to the medication is known.

● Caution patient to avoid sudden changes in posi-
tion to decrease orthostatic hypotension.

● Advise patient to consult health care professional
before taking any cough, cold, or allergy reme-
dies.

● Instruct patient to notify health care professional
of medication regimen before any surgery, espe-
cially cataract surgery.

● Advise patient to notify health care professional if
priapism, angina, frequent dizziness, or fainting
occurs.

● Emphasize the importance of follow-up exams to
evaluate effectiveness of medication.

● Geri: Assess risk for falls; implement fall preven-
tion program and instruct patient and family in
preventing falls at home.
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AEvaluation/Desired Outcomes
● Decreased symptoms of benign prostatic hyper-

plasia.

aliskiren (a-lis-ki-ren)
Rasilez, Tekturna

Classification
Therapeutic: antihypertensives
Pharmacologic: renin inhibitors

Pregnancy Category C (1st trimester), D
(2nd and 3rd trimesters)

Indications
Treatment of hypertension (alone or with other
agents).

Action
Inhibition of renin results in decreased formation of
angiotensin II, a powerful vasoconstrictor. Thera-
peutic Effects: Decreased BP.

Pharmacokinetics
Absorption: Poorly absorbed (bioavailability
2.5%).
Distribution: Unknown.
Metabolism and Excretion: 2% excreted un-
changed in urine, remainder is probably metabo-
lized (CYP3A4 enzyme system).
Half-life: 24 hr.

TIME/ACTION PROFILE (antihypertensive
effect)

ROUTE ONSET PEAK DURATION

PO unknown 2 wk 24 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity; OB: May
cause fetal injury or death; Concurrent use with cy-
closporine or itraconazole.
Use Cautiously in: Salt or volume depletion (cor-
rect before use); Severe renal impairment; Pedi:
Safety and efficacy not established.

Adverse Reactions/Side Effects
Resp: cough. GI: abdominal pain, diarrhea (qin
females and elderly), dyspepsia, reflux. Misc: ANGI-
OEDEMA.

Interactions
Drug-Drug: Blood levels areqby atorvastatin,
itraconazole, ketoconazole, verapamil, and cy-
closporine; avoid concurrent use with cyclospor-
ine or itraconazole. Maypeffects of furosemide.
Antihypertensive effects may beqby other anti-

hypertensives, diuretics, and nitrates.qrisk of
hyperkalemia with concurrent use of ACE inhibi-
tors, angiotensin II receptor antagonists, po-
tassium supplements, potassium-sparing diu-
retics, or potassium-containing salt
substitutes.
Drug-Food: High fat meals significantlypab-
sorption.

Route/Dosage
PO (Adults): 150 mg/day initially; may beqto 300
mg/day.

Availability
Tablets: 150 mg, 300 mg. In combination with:
hydrochlorothiazide (Tekturna HCT), valsartan
(Valturna), amlodipine (Tekamlo), and amlodi-
pine/hydrochlorothiazide (Amturnide); see
Appendix B.

NURSING IMPLICATIONS
Assessment
● Monitor BP and pulse frequently during initial

dose adjustment and periodically during therapy.
Notify health care professional of significant
changes. If an excessive fall in BP occurs, place
patient in a supine position and administer IV
0.9% NaCl, if necessary. A transient hypotensive
response does not contraindicate further therapy.

● Monitor frequency of prescription refills to deter-
mine adherence.

● Lab Test Considerations: May cause minorq
in BUN, serum creatinine, potassium, uric acid,
and creatine kinase.

● May cause smallpin hemoglobin and hemato-
crit.

Potential Nursing Diagnoses
Noncompliance (Patient/Family Teaching)

Implementation
● Correct volume or sodium depletion prior to ini-

tiating therapy.
● PO: Administer at the same time each day without

regard to meals.

Patient/Family Teaching
● Instruct patient to take aliskiren as directed at the

same time each day, even if feeling better. Take
missed doses as soon as remembered, but not if
almost time for next dose. Do not double doses.
Do not share medication with others, even with
same condition; may be harmful.

● May cause dizziness. Caution patient to lie down
and notify health care professional. Also, avoid
driving and other activities requiring alertness
until response to aliskiren is known.
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● Advise patient to report signs and symptoms of
angioedema (swelling of face, extremities, eyes,
lips, tongue, difficulty swallowing, or breathing)
to health care professional immediately.

● Advise patient to notify health care professional of
all Rx or OTC medications, vitamins, or herbal
products being taken and to consult with health
care professional before taking other medica-
tions.

● Advise female patients to notify health care pro-
fessional if pregnancy is planned or suspected or
if breastfeeding. If pregnancy is detected, discon-
tinue aliskiren as soon as possible.

Evaluation/Desired Outcomes
● Decrease in BP without appearance of side ef-

fects. Antihypertensive effect is 90% attained by 2
wk.

allopurinol (al-oh-pure-i-nole)
Aloprim, Alloprin, Lopurin, Zyloprim
Classification
Therapeutic: antigout agents, antihyperuri-
cemics
Pharmacologic: xanthine oxidase inhibitors

Pregnancy Category C

Indications
PO: Prevention of attack of gouty arthritis and ne-
phropathy. PO, IV: Treatment of secondary hyper-
uricemia, which may occur during treatment of tu-
mors or leukemias.

Action
Inhibits the production of uric acid by inhibiting the
action of xanthine oxidase. Therapeutic Effects:
Lowering of serum uric acid levels.

Pharmacokinetics
Absorption: Well absorbed (80%) following oral
administration.
Distribution: Widely distributed in tissue and
breast milk.
Protein Binding: �1%.
Metabolism and Excretion: Metabolized to oxy-
purinol, an active compound with a long half-life.
12% excreted unchanged, 76% excreted as oxypuri-
nol.
Half-life: 1–3 hr (oxypurinol 18–30 hr).

TIME/ACTION PROFILE (hypouricemic effect)

ROUTE ONSET PEAK DURATION

PO, IV 1–2 days 1–2 wk 1–3 wk†

†Duration after discontinuation of allopurinol

Contraindications/Precautions
Contraindicated in: Hypersensitivity.
Use Cautiously in: Acute attacks of gout; Renal
insufficiency (doseprequired if CCr �20 mL/min);
Dehydration (adequate hydration necessary); OB,
Lactation: Rarely used; Geri: Begin at lower end of
dosage range.

Adverse Reactions/Side Effects
CV: hypotension, flushing, hypertension, bradycar-
dia, and heart failure (reported with IV administra-
tion). CNS: drowsiness. GI: diarrhea, hepatitis,
nausea, vomiting. GU: renal failure, hematuria.
Derm: rash (discontinue drug at first sign of rash),
urticaria. Hemat: bone marrow depression. Misc:
hypersensitivity reactions.

Interactions
Drug-Drug: Use with mercaptopurine and aza-
thioprineqbone marrow depressant proper-
ties—doses of these drugs should bep. Use with
ampicillin or amoxicillinqrisk of rash. Use with
oral hypoglycemic agents and warfarinqeffects
of these drugs. Use with thiazide diuretics or ACE
inhibitorsqrisk of hypersensitivity reactions.
Large doses of allopurinol mayqrisk of theophyl-
line toxicity. Mayqcyclosporine levels.

Route/Dosage

Management of Gout
PO (Adults and Children �10 yr): Initially—
100 mg/day;qat weekly intervals based on serum
uric acid (not to exceed 800 mg/day). Doses �300
mg/day should be given in divided doses; Mainte-
nance dose—100–200 mg 2–3 times daily. Doses
of �300 mg may be given as a single daily dose.

Management of Secondary Hyperurice-
mia
PO (Adults and Children �10 yr): 600–800 mg/
day in 2–3 divided doses starting 1–2 days before
chemotherapy or radiation.
PO (Children 6–10 yr): 10 mg/kg/day in 2–3 di-
vided doses (maximum 800 mg/day) or 300 mg
daily in 2–3 divided doses.
PO (Children �6 yr): 10 mg/kg/day in 2–3 di-
vided doses (maximum 800 mg/day) or 150 mg
daily in 3 divided doses.
IV (Adults and Children �10 yr): 200–400 mg/
m2/day (up to 600 mg/day) as a single daily dose or
in divided doses q 8–24 hr.
IV (Children �10 yr): 200 mg/m2/day initially as a
single daily dose or in divided doses q 8–24 hr
(maximum dose 600 mg/day).
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ARenal Impairment
(Adults and Children): CCr 10–50 mL/min—p
dose to 50% of recommended; CCr �10 mL/min—
pdosage to 30% of recommended.

Availability (generic available)
Tablets: 100 mg, 200 mg, 300 mg. Cost: Ge-
neric—100 mg $10.00/90, 300 mg $10.00/90.
Powder for injection: 500 mg/vial.

NURSING IMPLICATIONS
Assessment
● Monitor intake and output ratios. Decreased kid-

ney function can cause drug accumulation and
toxic effects. Ensure that patient maintains ade-
quate fluid intake (minimum 2500–3000 mL/
day) to minimize risk of kidney stone formation.

● Assess patient for rash or more severe hypersen-
sitivity reactions. Discontinue allopurinol imme-
diately if rash occurs. Therapy should be discon-
tinued permanently if reaction is severe. Therapy
may be reinstated after a mild reaction has sub-
sided, at a lower dose (50 mg/day with very grad-
ual titration). If skin rash recurs, discontinue
permanently.

● Gout: Monitor for joint pain and swelling. Addi-
tion of colchicine or NSAIDs may be necessary for
acute attacks. Prophylactic doses of colchicine or
an NSAID should be administered concurrently
during the first 3–6 mo of therapy because of an
increased frequency of acute attacks of gouty ar-
thritis during early therapy.

● Lab Test Considerations: Serum and urine
uric acid levels usually begin top2–3 days after
initiation of oral therapy.

● Monitor blood glucose in patients receiving oral
hypoglycemic agents. May cause hypoglycemia.

● Monitor hematologic, renal, and liver function
tests before and periodically during therapy, es-
pecially during the first few mo. May causeqse-
rum alkaline phosphatase, bilirubin, AST, and
ALT levels.pCBC and platelets may indicate bone
marrow depression.qBUN, serum creatinine,
and CCr may indicate nephrotoxicity. These are
usually reversed with discontinuation of therapy.

Potential Nursing Diagnoses
Acute pain (Indications)

Implementation
● PO: May be administered after milk or meals to

minimize gastric irritation; give with plenty of
fluid. May be crushed and given with fluid or
mixed with food for patients who have difficulty
swallowing.

IV Administration

● pH: 10.8–11.8.
● Intermittent Infusion: Reconstitute each 500

mg vial with 25 mL of sterile water for injection.
Solution should be clear and almost colorless
with only slight opalescence. Diluent: Dilute to
desired concentration with 0.9% NaCl or D5W.
Administer within 10 hr of reconstitution; do not
refrigerate. Do not administer solutions that are
discolored or contain particulate matter. Con-
centration: Not �6 mg/mL. Rate: Infusion
should be initiated 24–48 hr before start of
chemotherapy known to cause tumor cell lysis.
Rate of infusion depends on volume of infusate
(100–300 mg doses may be infused over 30
minutes). May be administered as a single infu-
sion or equally divided infusions at 6-, 8-, or 12-
hr intervals.

● Y-Site Compatibility: acyclovir, aminophylline,
amphotericin B lipid complex, anidulafungin, ar-
gatroban, aztreonam, bivalirudin, bleomycin,
bumetanide, buprenorphine, butorphanol, cal-
cium gluconate, carboplatin, caspofungin, cefa-
zolin, cefotetan, ceftazidime, ceftriaxone, cefu-
roxime, cisplatin, cyclophosphamide,
dactinomycin, dexamethasone sodium phos-
phate, dexmedetomidine, docetaxel, doxorubicin
liposome, enalaprilat, etoposide, famotidine, fen-
oldopam, filgrastim, fluconazole, fludarabine, flu-
orouracil, furosemide, ganciclovir, gemcitabine,
granisetron, heparin, hetastarch, hydrocortisone,
hydromorphone, ifosfamide, linezolid, loraze-
pam, mannitol, mesna, methotrexate, metronida-
zole, mitoxandrone, morphine, nesiritide, octreo-
tide, oxytocin, paclitaxel, pamidronate,
pantoprazole, pemetrexed, piperacillin/tazobac-
tam, potassium chloride, ranitidine, sodium ace-
tate, teniposide, thiotepa, ticarcillin/clavulanate,
tigecycline, tirofiban, trimethoprim/sulfamethox-
azole, vancomycin, vasopressin, vinblastine, vin-
cristine, voriconazole, zidovudine, zoledronic
acid.

● Y-Site Incompatibility: alemtuzumab, amika-
cin, amphotericin B colloidal, carmustine, cefo-
taxime, chlorpromazine, clindamycin, cytarabine,
dacarbazine, daptomycin, daunorubicin, dilti-
azem, diphenhydramine, doxorubicin, doxycy-
cline, droperidol, epirubicin, ertapenem, etopo-
side phosphate, floxuridine, gentamicin,
haloperidol, hydroxyzine, idarubicin, imipenem/
cilastatin, irinotecan, mechlorethamine, meperi-
dine, methylprednisolone sodium succinate, me-
toprolol, mycophenolate, nalbuphine, ondanse-
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tron, palonosetron, pancuronium, potassium
acetate, prochlorperazine, promethazine, sodium
bicarbonate, streptozocin, tacrolimus, tobramy-
cin, vecuronium, vinorelbine.

Patient/Family Teaching
● Instruct patient to take allopurinol as directed.

Take missed doses as soon as remembered. If
dosing schedule is once daily, do not take if re-
membered the next day. If dosing schedule is
more than once a day, take up to 300 mg for the
next dose.

● Instruct patient to continue taking allopurinol
along with an NSAID or colchicine during an
acute attack of gout. Allopurinol helps prevent,
but does not relieve, acute gout attacks.

● Alkaline diet may be ordered. Urinary acidifica-
tion with large doses of vitamin C or other acids
may increase kidney stone formation (see
Appendix M). Advise patient of need for in-
creased fluid intake.

● May occasionally cause drowsiness. Caution pa-
tient to avoid driving or other activities requiring
alertness until response to drug is known.

● Instruct patient to report skin rash, blood in
urine, or influenza symptoms (chills, fever, mus-
cle aches and pains, nausea, or vomiting) to
health care professional immediately; skin rash
may indicate hypersensitivity.

● Advise patient that large amounts of alcohol in-
crease uric acid concentrations and may de-
crease the effectiveness of allopurinol.

● Emphasize the importance of follow-up exams to
monitor effectiveness and side effects.

Evaluation/Desired Outcomes
● Decreased serum and urinary uric acid levels.

May take 2–6 wk to observe clinical improve-
ment in patients treated for gout.

almotriptan (al-moe-trip-tan)
Axert
Classification
Therapeutic: vascular headache suppress-
ants
Pharmacologic: 5-HT1 agonists

Pregnancy Category C

Indications
Acute treatment of migraine headache (for adoles-
cents, migraines should be �4 hr in duration).

Action
Acts as an agonist at specific 5-HT1 receptor sites in
intracranial blood vessels and sensory trigeminal
nerves. Therapeutic Effects: Cranial vessel vaso-

constriction with associated decrease in release of
neuropetides and resultant decrease in migraine
headache.

Pharmacokinetics
Absorption: Well absorbed following oral admin-
istration (70%).
Distribution: Unknown.
Metabolism and Excretion: 40% excreted un-
changed in urine; 27% metabolized by monoamine
oxidase-A (MAO-A); 12% metabolized by cyto-
chrome P450 hepatic enzymes (3A4 and 2D6); 13%
excreted in feces as unchanged and metabolized
drug.
Half-life: 3–4 hr.

TIME/ACTION PROFILE (Blood levels)

ROUTE ONSET PEAK DURATION

PO unknown 1–3 hr unknown

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Ischemic
cardiovascular, cerebrovascular, or peripheral vas-
cular syndromes (including ischemic bowel dis-
ease); History of significant cardiovascular disease;
Uncontrolled hypertension; Should not be used
within 24 hr of other 5-HT1 agonists or ergot-type
compounds (dihydroergotamine); Basilar or hemi-
plegic migraine; Concurrent MAO-A inhibitor ther-
apy or within 2 wk of discontinuing MAO-A inhibitor
therapy.
Use Cautiously in: Cardiovascular risk factors
(hypertension, hypercholesterolemia, cigarette
smoking, obesity, diabetes, strong family history,
menopausal women or men �40 yr); use only if
cardiovascular status has been evaluated and deter-
mined to be safe and first dose is administered un-
der supervision; Impaired hepatic or renal function;
Hypersensitivity to sulfonamides (cross-sensitivity
may occur); OB, Lactation: Safety not established;
Pedi: Children �12 yr (safety not established).

Adverse Reactions/Side Effects
CNS: drowsiness, headache. CV: CORONARY ARTERY

VASOSPASM, MI, VENTRICULAR ARRHYTHMIAS, myocar-
dial ischemia. GI: dry mouth, nausea. Neuro: par-
esthesia.

Interactions
Drug-Drug: Concurrent use with MAO-A inhibi-
torsqblood levels and the risk of adverse reactions
(concurrent use or use within 2 wk or MAO inhibi-
tor is contraindicated). Concurrent use with other
5-HT1 agonists or ergot-type compounds (di-
hydroergotamine) may result in additive vasoactive
properties (avoid use within 24 hr of each other).q
serotonin levels and serotonin syndrome may occur
when used concurrently with SSRI and SNRI anti-
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Adepressants. Blood levels and effects may beqby
ketoconazole, itraconazole, ritonavir, and
erythromycin (inhibitors of CYP3A4 enzymes).

Route/Dosage
PO (Adults and Children �12 yr): 6.25–12.5
mg initially, may repeat in 2 hr; not to exceed 2
doses per 24-hr period.

Hepatic/Renal Impairment
PO (Adults): 6.25 mg initially, may repeat in 2 hr;
not to exceed 2 doses per 24-hr period.

Availability
Tablets: 6.25 mg, 12.5 mg.

NURSING IMPLICATIONS
Assessment
● Assess pain location, character, intensity, and du-

ration and associated symptoms (photophobia,
phonophobia, nausea, vomiting) during migraine
attack.

● Assess for serotonin syndrome (mental changes
[agitation, hallucinations, coma], autonomic in-
stability [tachycardia, labile BP, hyperthermia],
neuromuscular aberations [hyper reflexia, inco-
ordination], and/or GI symptoms [nausea, vomit-
ing, diarrhea]), especially in patients taking other
serotonergic drugs (SSRIs, SNRIs).

Potential Nursing Diagnoses
Acute pain (Indications)

Implementation
● Do not confuse Axert with Antivert.
● PO: Tablets should be swallowed whole with liq-

uid.

Patient/Family Teaching
● Inform patient that almotriptan should only be

used during a migraine attack. It is meant to be
used for relief of migraine attacks but not to pre-
vent or reduce the number of attacks.

● Instruct patient to administer almotriptan as soon
as symptoms of a migraine attack appear, but it
may be administered any time during an attack. If
migraine symptoms return, a second dose may be
used. Allow at least 2 hr between doses, and do
not use more than 2 doses in any 24-hr period.

● If first dose does not relieve headache, additional
almotriptan doses are not likely to be effective;
notify health care professional.

● Caution patient not to take almotriptan within 24
hr of another vascular headache suppressant.

● Advise patient that lying down in a darkened
room following almotriptan administration may
further help relieve headache.

● Advise patient to notify health care professional
prior to next dose of almotriptan if pain or tight-
ness in the chest occurs during use. If pain is se-
vere or does not subside, notify health care pro-
fessional immediately. If feelings of tingling, heat,
flushing, heaviness, pressure, drowsiness, dizzi-
ness, tiredness, or sickness develop discuss with
health care professional at next visit.

● May cause dizziness or drowsiness. Caution pa-
tient to avoid driving or other activities requiring
alertness until response to medication is known.

● Advise patient to avoid alcohol, which aggravates
headaches, during almotriptan use.

● Advise patient to notify health care professional of
all Rx or OTC medications, vitamins, or herbal
products being taken and to consult with health
care professional before taking other medica-
tions.

● Advise patient to notify health care professional
immediately if signs or symptoms of serotonin
syndrome occur.

● Caution patient not to use almotriptan if she is
pregnant, suspects she is pregnant, plans to be-
come pregnant, or is breastfeeding. Adequate
contraception should be used during therapy.

Evaluation/Desired Outcomes
● Relief of migraine attack.

ALPRAZolam (al-pray-zoe-lam)
Niravam, Xanax, Xanax XR
Classification
Therapeutic: antianxiety agents
Pharmacologic: benzodiazepines

Schedule IV

Pregnancy Category D

Indications
Generalized anxiety disorder (GAD). Panic disorder.
Anxiety associated with depression. Unlabeled
Use: Management of symptoms of premenstrual
syndrome (PMS). Insomnia, irritable bowel syn-
drome (IBS) and other somatic symptoms associ-
ated with anxiety. Used as an adjunct with acute ma-
nia, acute psychosis.

Action
Acts at many levels in the CNS to produce anxiolytic
effect. May produce CNS depression. Effects may be
mediated by GABA, an inhibitory neurotransmitter.
Therapeutic Effects: Relief of anxiety.
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Pharmacokinetics
Absorption: Well absorbed (90%) from the GI
tract; absorption is slower with extended-release
tablets.
Distribution: Widely distributed, crosses blood-
brain barrier. Probably crosses the placenta and en-
ters breast milk. Accumulation is minimal.
Metabolism and Excretion: Metabolized by the
liver (CYP3A4 enzyme system) to an active com-
pound that is subsequently rapidly metabolized.
Half-life: 12–15 hr.

TIME/ACTION PROFILE (sedation)

ROUTE ONSET PEAK DURATION

PO 1–2 hr 1–2 hr up to 24 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Cross-sen-
sitivity with other benzodiazepines may exist; Pre-ex-
isting CNS depression; Severe uncontrolled pain; An-
gle-closure glaucoma; Obstructive sleep apnea or
pulmonary disease; Concurrent use with itracona-
zole or ketoconazole; OB, Lactation: Use in preg-
nancy or lactation may cause CNS depression, flac-
cidity, feeding difficulties, and seizures in infant.
Use Cautiously in: Renal impairment(pdose re-
quired); Hepatic impairment (pdose required);
Concurrent use with nefazodone, fluvoxamine, ci-
metidine, fluoxetine, hormonal contraceptives, dilti-
azem, isoniazid, erythromycin, clarithromycin, or
grapefruit juice (pdose may be necessary); History
of suicide attempt or alcohol/drug dependence, de-
bilitated patients (pdose required); Pedi: Safety and
efficacy not established;pdosage and frequent
monitoring required; Geri: Appears on Beers list. El-
derly patients haveqsensitivity to benzodiazepines;
associated withqrisk of falls and excessive CNS ef-
fects (pdose required).

Adverse Reactions/Side Effects
CNS: dizziness, drowsiness, lethargy, confusion,
hangover, headache, mental depression, paradoxi-
cal excitation. EENT: blurred vision. GI: constipa-
tion, diarrhea, nausea, vomiting, weight gain.
Derm: rash. Misc: physical dependence, psycho-
logical dependence, tolerance.

Interactions
Drug-Drug: Alcohol, antidepressants, other
benzodiazepines, antihistamines, and opioid
analgesics—concurrent use results inqCNS de-
pression. Hormonal contraceptives, disulfiram,
fluoxetine, isoniazid, metoprolol, proprano-
lol, valproic acid, CYP3A4 inhibitors (erythro-
mycin, ketoconazole, itraconazole, fluvoxam-
ine, cimetidine, nefazodone)qlevels and
effects; dose adjustments may be necessary; concur-

rent use with ketoconazole and itraconazole contra-
indicated. Maypefficacy of levodopa. CYP3A4 in-
ducers (rifampin, carbamazepine, or
barbiturates)plevels and effects. Sedative effects
may bepby theophylline. Cigarette smokingp
levels and effects.
Drug-Natural Products: Kava-kava, valerian,
or chamomile canqCNS depression.
Drug-Food: Concurrent ingestion of grapefruit
juiceqlevels and effects.

Route/Dosage
Anxiety
PO (Adults): 0.25–0.5 mg 2–3 times daily (not to
exceed 4 mg/day).
PO (Geriatric Patients): Begin with 0.25 mg 2–3
times daily.

Panic Attacks
PO (Adults): 0.5 mg 3 times daily; may beqby 1
mg or less every 3–4 days as needed (not to exceed
10 mg/day). Extended–release tablets—0.5–1
mg once daily in the morning, may beqevery 3–4
days by not more than 1 mg/day; up to 10 mg/day
(usual range 3–6 mg/day).

Availability (generic available)
Tablets: 0.25 mg, 0.5 mg, 1 mg, 2 mg. Cost: Ge-
neric—0.25 mg $17.74/100, 0.5 mg $19.94/100,
1 mg $18.86/100, 2 mg $25.51/100. Extended-re-
lease tablets: 0.5 mg, 1 mg, 2 mg, 3 mg. Cost: Ge-
neric—0.5 mg $71.98/90, 1 mg $196.96/90, 2 mg
$219.97/90, 3 mg $309.97/90. Orally disinte-
grating tablets (orange-flavor): 0.25 mg, 0.5
mg, 1 mg, 2 mg. Cost: Generic—0.25 mg
$119.97/90, 1 mg $195.97/90. Oral solution
(concentrate): 1 mg/mL.

NURSING IMPLICATIONS
Assessment
● Assess degree and manifestations of anxiety and

mental status (orientation, mood, behavior) prior
to and periodically during therapy.

● Assess patient for drowsiness, light-headedness,
and dizziness. These symptoms usually disappear
as therapy progresses. Dose should be reduced if
these symptoms persist.

● Geri: Assess CNS effects and risk of falls. Institute
falls prevention strategies.

● Prolonged high-dose therapy may lead to psycho-
logical or physical dependence. Risk is greater in
patients taking �4 mg/day. Restrict the amount of
drug available to patient. Assess regularly for con-
tinued need for treatment.

● Lab Test Considerations: Monitor CBC and
liver and renal function periodically during long-
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Aterm therapy. May causephematocrit and neu-
tropenia.

● Toxicity and Overdose: Flumazenil is the anti-
dote for alprazolam toxicity or overdose. (Fluma-
zenil may induce seizures in patients with a his-
tory of seizures disorder or who are on tricyclic
antidepressants”).

Potential Nursing Diagnoses
Anxiety (Indications)
Risk for injury (Side Effects)
Risk for falls (Side Effects)

Implementation
● Do not confuse Xanax (alprazolam) with Zantac

(ranitidine) or Fanapt (iloperidone).
● Do not confuse alprazolam with lorazepam.
● If early morning anxiety or anxiety between doses

occurs, the same total daily dose should be di-
vided into more frequent intervals.

● PO: May be administered with food if GI upset
occurs. Administer greatest dose at bedtime to
avoid daytime sedation.

● Tablets may be crushed and taken with food or
fluids if patient has difficulty swallowing. Do not
crush, break, or chew extended-release tablets.

● Taper by 0.5 mg q 3 days to prevent withdrawal.
Some patients may require longer tapering period
(months).

● For orally disintegrating tablets: Remove tablet
from bottle with dry hands just prior to taking
medication. Place tablet on tongue. Tablet will
dissolve with saliva; may also be taken with water.
Remove cotton from bottle and reseal tightly to
prevent moisture from entering bottle. If only 1/2
tablet taken, discard unused portion immediately;
may not remain stable.

Patient/Family Teaching
● Instruct patient to take medication as directed; do

not skip or double up on missed doses. If a dose
is missed, take within 1 hr; otherwise, skip the
dose and return to regular schedule. If medica-
tion is less effective after a few weeks, check with
health care professional; do not increase dose.
Abrupt withdrawal may cause sweating, vomiting,
muscle cramps, tremors, and seizures.

● May cause drowsiness or dizziness. Caution pa-
tient to avoid driving and other activities requiring
alertness until response to the medication is
known. Geri: Instruct patient and family how to
reduce falls risk at home.

● Advise patient to avoid drinking grapefruit juice
during therapy.

● Advise patient to avoid the use of alcohol or other
CNS depressants concurrently with alprazolam.

Instruct patient to consult health care profes-
sional before taking Rx, OTC, or herbal products
concurrently with this medication.

● Inform patient that benzodiazepines are usually
prescribed for short-term use and do not cure
underlying problems.

● Teach other methods to decrease anxiety (exer-
cise, support group, relaxation techniques).

● Advise patient to not share medication with any-
one.

Evaluation/Desired Outcomes
● Decreased sense of anxiety without CNS side ef-

fects.
● Decreased frequency and severity of panic at-

tacks.
● Decreased symptoms of premenstrual syndrome.

alteplase, See THROMBOLYTIC
AGENTS.

aluminum hydroxide
AlternaGEL, Alu-Cap, Alugel, Alumi-
net, Alu-Tab, Amphojel, Basalgel, Dial-
ume
Classification
Therapeutic: antiulcer agents, hypophos-
phatemics
Pharmacologic: antacids, phosphate binders

Pregnancy Category UK

Indications
Lowering of phosphate levels in patients with
chronic renal failure. Adjunctive therapy in the treat-
ment of peptic, duodenal, and gastric ulcers. Hyper-
acidity, indigestion, reflux esophagitis.

Action
Binds phosphate in the GI tract. Neutralizes gastric
acid and inactivates pepsin. Therapeutic Effects:
Lowering of serum phosphate levels. Healing of ul-
cers and decreased pain associated with ulcers or
gastric hyperacidity. Constipation limits use alone in
the treatment of ulcer disease. Frequently found in
combination with magnesium-containing com-
pounds.

Pharmacokinetics
Absorption: With chronic use, small amounts of
aluminum are systemically absorbed.
Distribution: If absorbed, aluminum distributes
widely, crosses the placenta, and enters breast milk.
Concentrates in the CNS with chronic use.
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Metabolism and Excretion: Mostly excreted in
feces. Small amounts absorbed are excreted by the
kidneys.
Half-life: Unknown.

TIME/ACTION PROFILE

ROUTE ONSET PEAK DURATION

PO† hr–days days–wk days
PO‡ 15–30 min 30 min 30 min–3 hr

†Hypophosphatemic effect
‡Antacid effect

Contraindications/Precautions
Contraindicated in: Severe abdominal pain of
unknown cause.
Use Cautiously in: Hypercalcemia; Hypophos-
phatemia; OB: Generally considered safe; chronic
high-dose therapy should be avoided.

Adverse Reactions/Side Effects
GI: constipation. F and E: hypophosphatemia.

Interactions
Drug-Drug: Absorption of tetracyclines, chlor-
promazine, iron salts, isoniazid, digoxin, or
fluoroquinolones may be decreased. Salicylate
blood levels may be decreased. Quinidine, mexi-
letine, and amphetamine levels may be increased
if enough antacid is ingested such that urine pH is
increased.

Route/Dosage
Hypophosphatemia
PO (Adults): 1.9–4.8 g (30–40 mL of regular sus-
pension or 15–20 mL of concentrated suspension)
3–4 times daily.
PO (Children): 50–150 mg/kg/24 hr in 4–6 di-
vided doses; titrate to normal serum phosphate lev-
els.

Antacid
PO (Adults): 500–1500 mg (5–30 mL) 3–6
times daily.

Availability (generic available)
Capsules: 475 mgOTC, 500 mgOTC. Tablets: 300
mgOTC, 500 mgOTC, 600 mgOTC. Suspension: 320
mg/5 mLOTC, 450 mg/5 mLOTC, 600 mg/5 mLOTC, 675
mg/5 mLOTC. In combination with: magnesium
carbonate, calcium carbonate, simethicone, and
mineral oil. See Appendix B.

NURSING IMPLICATIONS
Assessment
● Assess location, duration, character, and precipi-

tating factors of gastric pain.
● Lab Test Considerations: Monitor serum

phosphate and calcium levels periodically during
chronic use of aluminum hydroxide.

● May cause increased serum gastrin and de-
creased serum phosphate concentrations.

● In treatment of severe ulcer disease, guaiac
stools, and emesis, monitor pH of gastric secre-
tions.

Potential Nursing Diagnoses
Acute pain (Indications)
Constipation (Side Effects)

Implementation
● Antacids cause premature dissolution and ab-

sorption of enteric-coated tablets and may inter-
fere with absorption of other oral medications.
Separate administration of aluminum hydroxide
and oral medications by at least 1–2 hr.

● Tablets must be chewed thoroughly before swal-
lowing to prevent their entering small intestine in
undissolved form. Follow with a glass of water.

● Shake liquid preparations well before pouring.
Follow administration with water to ensure pas-
sage into stomach.

● Liquid dosage forms are considered more effec-
tive than tablets.

● Hypophosphatemic: For phosphate lowering,
follow dose with full glass of water or fruit juice.

● Antacid: May be given in conjunction with mag-
nesium-containing antacids to minimize constipa-
tion, except in patients with renal failure. Admin-
ister 1 and 3 hr after meals and at bedtime for
maximum antacid effect.

● For treatment of peptic ulcer, aluminum hydrox-
ide may be administered every 1–2 hr while the
patient is awake or diluted with 2–3 parts water
and administered intragastrically every 30 min for
12 or more hr per day. Physician may order NG
tube clamped after administration.

● For reflux esophagitis, administer 15 mL 20–40
min after meals and at bedtime.

Patient/Family Teaching
● Instruct patient to take aluminum hydroxide ex-

actly as directed. If on a regular dosing schedule
and a dose is missed, take as soon as remem-
bered if not almost time for next dose; do not
double doses.

● Advise patient not to take aluminum hydroxide
within 1–2 hr of other medications without con-
sulting health care professional.

● Advise patients to check label for sodium content.
Patients with HF or hypertension, or those on so-
dium restriction, should use low-sodium prepa-
rations.

● Inform patients of potential for constipation from
aluminum hydroxide.

● Hypophosphatemia: Patients taking aluminum
hydroxide for hyperphosphatemia should be
taught the importance of a low-phosphate diet.
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A● Antacid: Caution patient to consult health care
professional before taking antacids for more than
2 wk if problem is recurring, if taking other med-
ications, if relief is not obtained, or if symptoms
of gastric bleeding (black tarry stools, coffee-
ground emesis) occur.

Evaluation/Desired Outcomes
● Decrease in serum phosphate levels.
● Decrease in GI pain and irritation.
● Increase in the pH of gastric secretions. In treat-

ment of peptic ulcer, antacid therapy should be
continued for at least 4–6 wk after symptoms
have disappeared because there is no correlation
between disappearance of symptoms and healing
of ulcers.

amcinonide, See CORTICOSTEROIDS
(TOPICAL/LOCAL).

amifostine (a-mi-fos-teen)
Ethyol
Classification
Therapeutic: cytoprotective agents

Pregnancy Category C

Indications
Reduces renal toxicity from cisplatin. Reduces the
incidence of moderate to severe xerostomia from
postoperative radiation for head and neck cancer in
which the radiation port includes a large portion of
the parotid glands.

Action
Converted by alkaline phosphatase in tissue to a free
thiol compound that binds and detoxifies damaging
metabolites of cisplatin and reactive oxygen species
generated by radiation. Therapeutic Effects: De-
creased renal damage from cisplatin. Decreased se-
verity of xerostomia following radiation for head and
neck cancer.

Pharmacokinetics
Absorption: IV administration results in complete
bioavailability.
Distribution: Unknown.
Metabolism and Excretion: Rapidly cleared
from plasma; converted to cytoprotective com-
pounds by alkaline phosphatase in tissues.
Half-life: 8 min.

TIME/ACTION PROFILE

ROUTE ONSET PEAK DURATION

IV unknown unknown unknown

Contraindications/Precautions
Contraindicated in: Known sensitivity to amino-
thiol compounds; Hypotension or dehydration; Lac-
tation: Use an alternative to breast milk; Concurrent
antineoplastic therapy for other tumors (especially
malignancies of germ cell origin).
Use Cautiously in: OB, Pedi: Safety not estab-
lished; Geri: Geriatric patients or patients with car-
diovascular disease haveqrisk of adverse reactions.

Adverse Reactions/Side Effects
CNS: dizziness, somnolence. EENT: sneezing. CV:
hypotension. GI: hiccups, nausea, vomiting. Derm:
flushing. F and E: hypocalcemia. Misc: allergic re-
actions including ANAPHYLAXIS, STEVENS-JOHNSON SYN-
DROME, TOXIC EPIDERMAL NECROLYSIS, TOXODERMA,
ERYTHEMA MULTIFORMA, EXFOLIATIVE DERMATITIS (q
when used as a radioprotectant), chills.

Interactions
Drug-Drug: Concurrent use of anti-
hypertensivesqrisk of hypotension.

Route/Dosage
Reduction of Renal Damage with Cispla-
tin
IV (Adults): 910 mg/m2 once daily, within 30 min
before chemotherapy; if full dose is poorly tolerated,
subsequent doses should bepto 740 mg/m2.

Reduction of Xerostomia from Radiation
IV (Adults): 200 mg/m2 once daily, as a 3-minute
infusion starting 15–30 min before standard frac-
tion radiation therapy.

Availability (generic available)
Powder for injection: 500 mg/vial.

NURSING IMPLICATIONS
Assessment
● Monitor BP before and every 5 min during infu-

sion. Discontinue antihypertensives 24 hr prior to
treatment. If significant hypotension requiring in-
terruption of therapy occurs, place patient in
Trendelenburg position and administer an infu-
sion of 0.9% NaCl using a separate IV line. If BP
returns to normal in 5 min and patient is asymp-
tomatic, infusion may be resumed so that full
dose may be given.

● Assess fluid status before administration. Correct
dehydration before instituting therapy. Nausea
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and vomiting are frequent and may be severe. Ad-
minister prophylactic antiemetics including dexa-
methasone 20 mg IV and a serotonin-antagonist
antiemetic (dolasetron, granisetron, ondanse-
tron, palonosetron) before and during infusion.
Monitor fluid status closely.

● Observe patient for signs and symptoms of ana-
phylaxis (rash, pruritus, laryngeal edema, wheez-
ing). Discontinue the drug and notify physician or
other health care professional immediately if
these problems occur. Keep epinephrine, an anti-
histamine, and resuscitation equipment close by
in case of an anaphylactic reaction.

● Xerostomia: Assess patient for dry mouth and
mouth sores periodically during therapy.

● Monitor patient for skin reactions before, during,
and after amifostine administration; reactions
may be delayed by several weeks after initiation of
therapy. Permanently discontinue amifostine in
patients who experience serious or severe cuta-
neous reactions or cutaneous reactions associ-
ated with fever or other symptoms of unknown
cause. Withhold therapy and obtain dermatologic
consultation and biopsy for cutaneous reactions
or mucosal lesions of unknown cause appearing
outside of injection site or radiation port, and for
erythematous, edematous, or bullous lesions on
the palms of the hand or soles of the feet.

● Lab Test Considerations: Monitor serum cal-
cium concentrations before and periodically dur-
ing therapy. May cause hypocalcemia. Calcium
supplements may be necessary.

Potential Nursing Diagnoses
Risk for injury (Indications)

Implementation
IV Administration

● pH: 7.0.
● Intermittent Infusion: Diluent: Reconstitute

with 9.7 mL of sterile 0.9% NaCl. Dilute further
with 0.9% NaCl. Do not administer solutions that
are discolored or contain particulate matter. So-
lution is stable for 5 hr at room temperature or
24 hr if refrigerated. Concentration: Adults: di-
lute dose to a final volume of 50 mL; Children: 5–
40 mg/mL. Rate: For renal toxicity: Administer
over 15 min within 30 min before chemotherapy
administration. Longer infusion times are not as
well tolerated. For xerostomia: Administer over 3
min starting 15–30 min prior to radiation ther-
apy.

● Y-Site Compatibility: amikacin, aminophylline,
amphotericin B liposome, ampicillin, ampicillin/
sulbactam, aztreonam, bivalirudin, bleomycin,
bumetanide, buprenorphine, butorphanol, cal-
cium gluconate, carboplatin, carmustine, caspo-

fungin, cefazolin, cefotaxime, cefotetan, cefoxitin,
ceftazidime, ceftriaxone, cefuroxime, cimetidine,
ciprofloxacin, clindamycin, cyclophosphamide,
cytarabine, dacarbazine, dactinomycin, daptomy-
cin, daunorubicin hydrochloride, dexametha-
sone, dexmedetomidine, diltiazem, diphenhydra-
mine, dobutamine, docetaxel, dopamine,
doxorubicin hydrochloride, doxycycline, droperi-
dol, enalaprilat, epirubicin, ertapenem, etopo-
side, etoposide phosphate, famotidine, fenoldo-
pam, floxuridine, fluconazole, fludarabine,
fluorouracil, furosemide, gemcitabine, gentami-
cin, granisetron, haloperidol, heparin, hydrocor-
tisone, hydromorphone, idarubicin, ifosfamide,
imipenem/cilastatin, leucovorin, levofloxacin, li-
nezolid, lorazepam, magnesium sulfate, mannitol,
mechlorethamine, meperidine, mesna, metho-
trexate, methylprednisolone, metoclopramide,
metronidazole, milrinone, mitomycin, morphine,
nalbuphine, nesiritide, octreotide, ondansetron,
oxaliplatin, paclitaxel, palonosetron, pantopra-
zole, pemetrexed, piperacillin/tazobactam, potas-
sium chloride, promethazine, ranitidine, rituxi-
mab, sodium acetate, sodium bicarbonate,
streptozocin, tacrolimus, teniposide, thiotepa, ti-
carcillin/clavulanate, tigecycline, tirofiban, tobra-
mycin, trastuzumab, trimethoprim/sulfamethox-
azole, vancomycin, vasopressin, vecuronium,
vinblastine, vincristine, vinorelbine, voriconazole,
zidovudine.

● Y-Site Incompatibility: acyclovir, amphotericin
B colloidal, cefoperazone, cisplatin, ganciclovir,
hydroxyzine , minocycline, prochlorperazine,
quinupristin/dalfopristin.

● Additive Incompatibility: Do not mix with
other solutions or medications.

Patient/Family Teaching
● Explain the purpose of amifostine infusion to pa-

tient.
● Inform patient that amifostine may cause hypo-

tension, nausea, vomiting, flushing, chills, dizzi-
ness, somnolence, hiccups, and sneezing.

● Advise patient to notify health care professional if
skin reactions occur.

Evaluation/Desired Outcomes
● Prevention of renal toxicity associated with re-

peated administration of cisplatin in patients with
ovarian cancer.

● Decreased severity of xerostomia from radiation
treatment of head and neck cancer.

amikacin, See AMINOGLYCOSIDES.
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A
amiloride, See DIURETICS
(POTASSIUM-SPARING).

aminocaproic acid
(a-mee-noe-ka-pro-ik a-sid)
Amicar
Classification
Therapeutic: hemostatic agents
Pharmacologic: fibrinolysis inhibitors

Pregnancy Category C

Indications
Management of acute, life-threatening hemorrhage
due to systemic hyperfibrinolysis or urinary fibrinol-
ysis. Unlabeled Use: Prevention of recurrent sub-
arachnoid hemorrhage. Prevention of bleeding fol-
lowing oral surgery in hemophiliacs. Management of
severe hemorrhage caused by thrombolytic agents.

Action
Inhibits activation of plasminogen. Therapeutic
Effects: Inhibition of fibrinolysis. Stabilization of
clot formation.

Pharmacokinetics
Absorption: Rapidly absorbed following oral ad-
ministration.
Distribution: Widely distributed.
Metabolism and Excretion: Mostly eliminated
unchanged by the kidneys.
Half-life: Unknown.

TIME/ACTION PROFILE (peak blood levels)

ROUTE ONSET PEAK DURATION

PO unknown 2 hr N/A
IV unknown 2 hr N/A

Contraindications/Precautions
Contraindicated in: Active intravascular clotting.
Use Cautiously in: Upper urinary tract bleeding;
Cardiac, renal, or liver disease (dosage reduction
may be required); Disseminated intravascular coag-
ulation (should be used concurrently with heparin);
OB, Lactation: Safety not established; Pedi: Do not
use products containing benzyl alcohol with neo-
nates.

Adverse Reactions/Side Effects
CNS: dizziness, malaise. EENT: nasal stuffiness, tin-
nitus. CV: arrhythmias, hypotension (IV only). GI:
anorexia, bloating, cramping, diarrhea, nausea. GU:
diuresis, renal failure. MS: myopathy.

Interactions
Drug-Drug: Concurrent use with estrogens,
conjugated may result in a hypercoagulable state.
Concurrent use with clotting factors mayqrisk of
thromboses.

Route/Dosage
Acute Bleeding Syndromes due to Ele-
vated Fibrinolytic Activity
PO (Adults): 5 g 1st hr, followed by 1–1.25 g q hr
for 8 hr or until hemorrhage is controlled; or 6 g
over 24 hr after prostate surgery (not �30 g/day).
IV (Adults): 4–5 g over 1st hr, followed by 1 g/hr
for 8 hr or until hemorrhage is controlled; or 6 g
over 24 hr after prostate surgery (not �30 g/day).
PO, IV (Children): 100 mg/kg or 3 g/m2 over 1st
hr, followed by continuous infusion of 33.3 mg/kg/
hr; or 1 g/m2/hr (total dose not �18 g/m2/24 hr).

Subarachnoid Hemorrhage
PO (Adults): To follow IV—3 g q 2 hr (36 g/day).
If no surgery is performed, continue for 21 days af-
ter bleeding stops, then decrease to 2 g q 2 hr (24 g/
day) for 3 days, then 1 g q 2 hr (12 g/day) for 3
days.
IV (Adults): 36 g/day for 10 days followed by PO.

Prevention of Bleeding Following Oral
Surgery in Hemophiliacs
PO (Adults): 75 mg/kg (up to 6 g) immediately af-
ter procedure, then q 6 hr for 7–10 days; syrup may
also be used as an oral rinse of 1.25 g (5 mL) 4
times a day for 7–10 days.
IV, PO (Children): Also for epistaxis—50–100
mg/kg/dose administered IV every 6 hr for 2–3 days
starting 4 hr before the procedure. After completion
of IV therapy, aminocaproic acid should be given as
50–100 mg/kg/dose orally every 6 hr for 5–7 days.

Availability
Tablets: 500 mg, 1000 mg. Syrup (raspberry fla-
vor): 1.25 g/5 mL. Injection: 250 mg/mL.

NURSING IMPLICATIONS
Assessment
● Monitor BP, pulse, and respiratory status as indi-

cated by severity of bleeding.
● Monitor for overt bleeding every 15–30 min.
● Monitor neurologic status (pupils, level of con-

sciousness, motor activity) in patients with sub-
arachnoid hemorrhage.

● Monitor intake and output ratios frequently; no-
tify physician if significant discrepancies occur.

● Assess for thromboembolic complications (espe-
cially in patients with history). Notify health care
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professional of positive Homans’ sign, leg pain
and edema, hemoptysis, dyspnea, or chest pain.

● Lab Test Considerations: Monitor platelet
count and clotting factors prior to and periodi-
cally throughout therapy in patients with systemic
fibrinolysis.

● qCPK, AST, and serum aldolase may indicate my-
opathy.

● Mayqserum potassium.

Potential Nursing Diagnoses
Ineffective tissue perfusion (Indications)
Risk for injury (Indications, Side Effects)

Implementation
● PO: Syrup may be used as an oral rinse, swished

for 30 sec 4 times/day for 7–10 days for the con-
trol of bleeding during dental and oral surgery in
hemophilic patients. Small amounts may be swal-
lowed, except during 1st and 2nd trimesters of
pregnancy. Syrup may be applied with an applica-
tor in children or unconscious patients.

IV Administration

● pH: 6–7.6.
● IV: Stabilize IV catheter to minimize thrombo-

phlebitis. Monitor site closely.
● Intermittent Infusion: Diluent: Do not ad-

minister undiluted. Dilute initial 4–5 g dose in
250 mL of sterile water for injection, 0.9% NaCl,
D5W, or LR. Do not dilute with sterile water in
patients with subarachnoid hemorrhage. Con-
centration: 20 mg/mL. Rate: Single doses: Ad-
minister over 1 hr. Rapid infusion rate may cause
hypotension, bradycardia, or other arrhythmias.

● Continuous Infusion: Administer IV solution
using infusion pump to ensure accurate dose. Ad-
minister via slow IV infusion.

● Rate: Initial dose may be followed by a continu-
ous infusion of 1–1.25 g/hr in adults or 33.3 mg/
kg/hr in children.

● Y-Site Compatibility: alemtuzumab, alfentanil,
amikacin, aminophylline, amphotericin B col-
loidal, amphotericin B lipid complex, amphoteri-
cin B liposome, ampicillin, ampicillin/sulbactam,
anidulafungin, argatroban, atracurium, azithro-
mycin, aztreonam, bivalirudin, bleomycin, bume-
tanide, buprenorphine , butorphanol, calcium
chloride, calcium gluconate, carboplatin, car-
mustine, cefazolin, cefepime, cefoperazone, cefo-
taxime, cefotetan, ceftazidime, ceftriaxone, cefu-
roxime, cisatracurium, clindamycin,
cyclophosphamide, cyclosporine, cytarabine,
daptomycin , dexamethasone, dexmedetomidine,
digoxin, diltiazem, diphenhydramine, dobuta-
mine, docetaxel, dopamine, doxacurium, droper-
idol, enalaprilat, ephedrine, epinephrine, epirub-
icin, ertapenem, erythromycin, esmolol,

etoposide, etoposide phosphate, famotidine, fen-
oldopam, fentanyl, fluconazole, fludarabine, fos-
carnet, fosphenytoin, furosemide, gemcitabine,
gentamicin, granisetron, haloperidol, heparin,
hydrocortisone, hydromorphone, idarubicin,
ifosfamide, imipenem/cilastatin, irinotecan, iso-
proterenol, ketorolac, labetalol, levofloxacin, le-
vorphanol, lidocaine, linezolid, lorazepam, mag-
nesium sulfate, mannitol, mechlorethamine,
meperidine, meropenem, methohexital, methyl-
prednisolone, metoclopramide, metoprolol, met-
ronidazole, milrinone, mitoxantrone, mivacu-
rium, morphine, nalbuphine, naloxone,
nesiritide, nitroglycerin, nitroprusside, octreo-
tide, ondansetron, oxaliplatin, oxytocin, palono-
setron, pamidronate, pantoprazole, pamidronate,
pancuronium, pantoprazole, pemetrexed, pen-
tamidine, pentobarbital, phenobarbital, phenyl-
ephrine, piperacillin/tazobactam, potassium ace-
tate, potassium chloride, potassium phosphates,
procainamide, promethazine, propranolol, raniti-
dine, remifentanil, rocuronium, sargramostim,
sodium bicarbonate, sodium phosphates, succi-
nylcholine, sufentanil, tacrolimus, teniposide,
theophylline, thiotepa, ticarcillin/clavulanate, ti-
gecycline, tirofiban, tobramycin, trimethoprim/
sulfamethoxazole, vancomycin, vasopressin, vec-
uronium, verapamil, vincristine, voriconazole, zi-
dovudine, zoledronic acid.

● Y-Site Incompatibility: acyclovir, amiodarone,
caspofungin, chlorpromazine, ciprofloxacin, di-
azepam, dolasetron, doxycycline, filgrastim, gan-
ciclovir, midazolam, mycophenolate, nicardipine,
phenytoin, prochlorperazine, quinupristin/dalfo-
pristin, thiopental.

● Additive Incompatibility: Do not admix with
other medications.

Patient/Family Teaching
● Instruct patient to notify the nurse immediately if

bleeding recurs or if thromboembolic symptoms
develop.

● IV: Caution patient to make position changes
slowly to avoid orthostatic hypotension.

Evaluation/Desired Outcomes
● Cessation of bleeding.
● Prevention of rebleeding in subarachnoid hemor-

rhage without occurrence of undesired clotting.

AMINOGLYCOSIDES
amikacin (am-i-kay-sin)
Amikin
gentamicin† (jen-ta-mye-sin)

Cidomycin, Garamycin, G-Mycin,
Jenamicin



Name /bks_51510_deglin_dg/51510_a        02/17/2012 02:48PM     Plate # 0-Compositepg 131   # 37

AMINOGLYCOSIDES 131

� Canadian drug name. � Genetic implication. Strikethrough � Discontinued.

*CAPITALS indicates life-threatening; underlines indicate most frequent.

Akanamycin (kan-a-mye-sin)
neomycin (neo-oh-mye-sin)
Neo-Fradin
streptomycin (strep-toe-mye-sin)
tobramycin† (toe-bra-mye-sin)
Nebcin, TOBI
Classification
Therapeutic: anti-infectives
Pharmacologic: aminoglycosides

Pregnancy Category C (gentamicin, topi-
cal use of others), D (amikacin, kanamy-
cin, neomycin, streptomycin, tobramycin)
†See Appendix C for ophthalmic use

Indications
Amikacin, gentamicin, kanamycin, and tobra-
mycin: Treatment of serious gram-negative bacillary
infections and infections caused by staphylococci
when penicillins or other less toxic drugs are con-
traindicated. Streptomycin: In combination with
other agents in the management of active tuberculo-
sis. Neomycin: Used orally to prepare the GI tract
for surgery, to decrease the number of ammonia-
producing bacteria in the gut as part of the manage-
ment of hepatic encephalopathy, and to treat diar-
rhea caused by Escherichia coli. Tobramycin by
inhalation: Management of Pseudomonas aerugi-
nosa in cystic fibrosis patients. Gentamicin, strep-
tomycin: In combination with other agents in the
management of serious enterococcal infections.
Gentamicin IV: Prevention of infective endocardi-
tis. Gentamicin (topical): Treatment of localized
infections caused by susceptible organisms. Unla-
beled Use: Amikacin: In combination with other
agents in the management of Mycobacterium av-
ium complex infections.

Action
Inhibits protein synthesis in bacteria at level of 30S
ribosome. Therapeutic Effects: Bactericidal ac-
tion. Spectrum: Most aminoglycosides notable for
activity against: P. aeruginosa, Klebsiella pneumo-
niae, E.coli, Proteus, Serratia, Acinetobacter,
Staphylococcus aureus. In treatment of enterococ-
cal infections, synergy with a penicillin is required.
Streptomycin and amikacin also active against Myco-
bacterium.

Pharmacokinetics
Absorption: Well absorbed after IM administra-
tion. IV administration results in complete bioavaila-
bility. Some absorption follows administration by

other routes. Minimal systemic absorption with neo-
mycin (may accumulate in patients with renal fail-
ure).
Distribution: Widely distributed throughout extra-
cellular fluid; cross the placenta; small amounts en-
ter breast milk. Poor penetration into CSF (qwhen
meninges are inflammed).
Metabolism and Excretion: Excretion is �90%
renal.
Half-life: 2–4 hr (qin renal impairment).

TIME/ACTION PROFILE (blood levels*)

ROUTE ONSET PEAK DURATION

PO (neomy-
cin)

rapid 1–4 hr N/A

IM rapid 30–90 min 6–24 hr
IV rapid 15–30 min† 6–24 hr

*All parenterally administered aminoglycosides
†Postdistribution peak occurs 30 min after the end of a 30-
min infusion and 15 min after the end of a 1-hr infusion

Contraindications/Precautions
Contraindicated in: Hypersensitivity to aminogly-
cosides; Most parenteral products contain bisulfites
and should be avoided in patients with known intol-
erance; Pedi: Products containing benzyl alcohol
should be avoided in neonates; Intestinal obstruc-
tion (neomycin only).
Use Cautiously in: Renal impairment (dose ad-
justments necessary; blood level monitoring useful
in preventing ototoxicity and nephrotoxicity); Hear-
ing impairment; Neuromuscular diseases such as
myasthenia gravis; Obese patients (dose should be
based on ideal body weight); OB: Tobramycin and
streptomycin may cause congenital deafness; Lacta-
tion: Safety not established; Pedi: Neonates haveq
risk of neuromuscular blockade; difficulty in assess-
ing auditory and vestibular function and immature
renal function; Geri: Difficulty in assessing auditory
and vestibular function and age-related renal im-
pairment.

Adverse Reactions/Side Effects
CNS: ataxia, vertigo. EENT: ototoxicity (vestibular
and cochlear). GU: nephrotoxicity. GI: Neomy-
cin—diarrhea, nausea, vomiting. F and E: hypo-
magnesemia. MS: muscle paralysis (high parenteral
doses). Neuro:qneuromuscular blockade. Resp:
apnea. Misc: hypersensitivity reactions.

Interactions
Drug-Drug: Inactivated by penicillins and ceph-
alosporins when coadministered to patients with
renal insufficiency. Possible respiratory paralysis af-
ter inhalation anesthetics or neuromuscular
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blocking agents.qincidence of ototoxicity with
loop diuretics.qincidence of nephrotoxicity with
other nephrotoxic drugs. Neomycin mayqantico-
agulant effects of warfarin. Neomycin maypab-
sorption of digoxin and methotrexate.

Route/Dosage
Amikacin
IM, IV (Adults and Children): 5 mg/kg q 8 hr or
7.5 mg/kg q 12 hr (not to exceed 1.5 g/day). Myco-
bacterium avium complex—7.5–15 mg/kg/day
divided q 12–24 hr.
IM, IV (Neonates): Loading dose—10 mg/kg;
Maintenance dose—7.5 mg/kg q 12 hr.

Renal Impairment
IM, IV (Adults): Loading dose—7.5 mg/kg, fur-
ther dosing based on blood level monitoring and re-
nal function assessment.

Gentamicin
Many regimens are used; most involve dosing ad-
justed on the basis of blood level monitoring and as-
sessment of renal function.
IM, IV (Adults): 1–2 mg/kg q 8 hr (up to 6 mg/
kg/day in 3 divided doses); Once-daily dosing (un-
labeled)—4–7 mg/kg q 24 hr.
IM, IV (Children �5 yr): 2–2.5 mg/kg/dose q 8
hr; Once daily—5–7.5 mg/kg/dose q 24 hr; Cystic
fibrosis—2.5–3.3 mg/kg/dose q 6–8 hr; Hemodi-
alysis—1.25–1.75 mg/kg/dose postdialysis.
IM, IV (Children 1 mo–5 yr): 2.5 mg/kg/dose q
8 hr; Once daily—5–7.5 mg/kg/dose q 24 hr; Cys-
tic fibrosis—2.5–3.3 mg/kg/dose q 6–8 hr; He-
modialysis—1.25–1.75 mg/kg/dose postdialysis.
IM, IV (Neonates full term and/or �1 wk):
Weight �1200 g—2.5 mg/kg/dose q 18–24 hr;
Weight 1200–2000 g—2.5 mg/kg/dose q 8–12
hr; Weight �2000 g—2.5 mg/kg/dose q 8 hr;
ECMO—2.5 mg/kg/dose q 18 hr, subsequent doses
based on serum concentrations; Once daily—3.5–
5 mg/kg/dose q 24 hr.
IM, IV (Neonates premature and/or �1 wk):
Weight �1000 g—3.5 mg/kg/dose q 24 hr; Weight
1000–1200 g—2.5 mg/kg/dose q 18–24 hr;
Weight �1200 g—2.5 mg/kg/dose q 12 hr; Once
daily—3.5–4 mg/kg/dose q 24 hr.
IT (Adults): 4–8 mg/day.
IT (Infants �3 mo and Children): 1–2 mg/day.
IT (Neonates): 1 mg/day.
Topical (Adults and Children �1 mo): Apply
cream or ointment 3–4 times daily.

Renal Impairment
IM, IV (Adults): Initial dose of 2 mg/kg. Subse-
quent doses/intervals based on blood level monitor-
ing and renal function assessment.

Kanamycin
IM, IV (Adults and Children and Infants): 5
mg/kg q 8 hr or 7.5 mg/kg q 12 hr (not to exceed
15 mg/kg/day).
Inhaln (Adults): 250 mg 2–4 times daily.

Renal Impairment
IM, IV (Adults): 7.5 mg/kg; further dosing and in-
tervals determined by blood level monitoring and as-
sessment of renal function.

Neomycin
PO (Adults): Preoperative intestinal antisep-
sis—1 g q hr for 4 doses, then 1 g q 4 hr for 5
doses or 1 g at 1 PM, 2 PM, and 11 PM on day be-
fore surgery; Hepatic encephalopathy— 1–3 g q 6
hr for 5–6 days; may be followed by 4 g/day chroni-
cally.
PO (Children): Preoperative intestinal antisep-
sis—15 mg/kg q 4 hr for 2 days or 25 mg/kg at 1
PM, 2 PM, and 11 PM on day before surgery; He-
patic encephalopathy—12.5–25 mg/kg q 6 hr for
5–6 days (maximum dose � 12 g/day).

Streptomycin
IM (Adults): Tuberculosis—1 g/day initially, de-
creased to 1 g 2–3 times weekly; Other infec-
tions—250 mg–1 g q 6 hr or 500 mg–2 g q 12
hr.
IM (Children): Tuberculosis—20 mg/kg/day
(not to exceed 1 g/day); Other infections—5–10
mg/kg q 6 hr or 10–20 mg/kg q 12 hr.

Renal Impairment
IM (Adults): 1 g initially, further dosing deter-
mined by blood level monitoring and assessment of
renal function.

Tobramycin
IM, IV (Adults): 1–2 mg/kg q 8 hr or 4–6.6 mg/
kg/day q 24 hr.
IM, IV (Adults): 3–6 mg/kg/day in 3 divided
doses, or 4–6.6 mg/kg once daily.
IM, IV (Children �5 yr): 6–7.5 mg/kg/day di-
vided q 8 hr, up to 13 mg/kg/day divided q 6–8 hr
in cystic fibrosis patients (dosing interval may vary
from q 6 hr–q 24 hr, depending on clinical situa-
tion).
IM, IV (Children 1 mo–5 yr): 7.5 mg/kg/day di-
vided q 8 hr, up to 13 mg/kg/day divided q 6–8 hr
in cystic fibrosis.
IM, IV (Neonates ): Preterm �1000 g—3.5 mg/
kg/dose q 24 hr; 0–4 weeks, �1200 g—2.5 mg/
kg/dose q 18 hr; Postnatal age �7 days—2.5 mg/
kg/dose q 12 hr; Postnatal age �7 days,1200–
2000 g—2.5 mg/kg/dose q 8–12 hr; Postnatal age
�7 days, �2000 g—2.5 mg/kg/dose q 8 hr.
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AInhaln (Adults and Children): Standard dose:
40–80 mg 2–3 times/day; High dose: 300 mg twice
daily for 28 days, then off for 28 days, then repeat
cycle.

Renal Impairment
IM, IV (Adults): 1 mg/kg initially, further dosing
determined by blood level monitoring and assess-
ment of renal function.

Availability
Amikacin (generic available)
Injection: 50 mg/mL, 250 mg/mL.

Gentamicin (generic available)
Injection: 10 mg/mL, 40 mg/mL. Premixed injec-
tion: 40 mg/50 mL, 60 mg/50 mL, 60 mg/100 mL,
70 mg/50 mL, 80 mg/50 mL, 80 mg/100 mL, 90 mg/
100 mL, 100 mg/50 mL, 100 mg/100 mL, 120 mg/
100 mL. Topical cream: 0.1%. Topical oint-
ment: 0.1%.

Kanamycin (generic available)
Injection: 250 mg/mL, 333.3 mg/mL.

Neomycin (generic available)
Oral solution: 125 mg/5 mL. Tablets: 500 mg. In
combination with: other topical antibiotics or
anti-inflammatory agents for skin, ear, and eye in-
fections. See Appendix B.

Streptomycin (generic available)
Injection: 500 mg/mL, 1 g.

Tobramycin (generic available)
Injection: 10 mg/mL, 40 mg/mL, 1.2-g vial. Nebu-
lizer solution: 300 mg/5 mL in 5-mL ampules.

NURSING IMPLICATIONS
Assessment
● Assess for infection (vital signs, wound appear-

ance, sputum, urine, stool, WBC) at beginning of
and throughout therapy.

● Obtain specimens for culture and sensitivity be-
fore initiating therapy. First dose may be given be-
fore receiving results.

● Evaluate eighth cranial nerve function by audiom-
etry before and throughout therapy. Hearing loss
is usually in the high-frequency range. Prompt
recognition and intervention are essential in pre-
venting permanent damage. Also monitor for ves-
tibular dysfunction (vertigo, ataxia, nausea, vom-
iting). Eighth cranial nerve dysfunction is
associated with persistently elevated peak amino-
glycoside levels. Discontinue aminoglycosides if
tinnitus or subjective hearing loss occurs.

● Monitor intake and output and daily weight to as-
sess hydration status and renal function.

● Assess for signs of superinfection (fever, upper
respiratory infection, vaginal itching or discharge,
increasing malaise, diarrhea).

● Hepatic Encephalopathy: Monitor neurologic
status. Before administering oral medication, as-
sess patient’s ability to swallow.

● Lab Test Considerations: Monitor renal func-
tion by urinalysis, specific gravity, BUN, creati-
nine, and CCr before and during therapy.

● May causeqBUN, AST, ALT, serum alkaline
phosphatase, bilirubin, creatinine, and LDH con-
centrations.

● May causepserum calcium, magnesium, potas-
sium, and sodium concentrations (streptomycin
and tobramycin).

● Toxicity and Overdose: Monitor blood levels
periodically during therapy. Timing of blood lev-
els is important in interpreting results. Draw
blood for peak levels 1 hr after IM injection and
30 min after a 30-min IV infusion is completed.
Draw trough levels just before next dose. Peak
level for amikacin and kanamycin is 20–30
mcg/mL; trough level should be �10 mcg/mL.
Peak level for gentamicin and tobramycin
should not exceed 10 mcg/mL; trough level
should not exceed 2 mcg/mL. Peak level for
streptomycin should not exceed 25 mcg/mL.

Potential Nursing Diagnoses
Risk for infection (Indications)
Disturbed sensory perception (auditory) (Side Ef-
fects)

Implementation
Keep patient well hydrated (1500–2000 mL/day)
during therapy.
● Preoperative Bowel Prep: Neomycin is usually

used in conjunction with erythromycin, a low-res-
idue diet, and a cathartic or enema.

● PO: Neomycin may be administered without re-
gard to meals.

● IM: IM administration should be deep into a
well-developed muscle. Alternate injection sites.

● IV: If aminoglycosides and penicillins or cepha-
losporins must be administered concurrently, ad-
minister in separate sites, at least 1 hr apart.

Amikacin
IV Administration

● Intermittent Infusion: Diluent: Dilute with
D5W, D10W, 0.9% NaCl, dextrose/saline combi-
nations, or LR. Solution may be pale yellow with-
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out decreased potency. Stable for 24 hr at room
temperature. Concentration: 10 mg/mL. Rate:
Infuse over 30–60 min for adults and children
and over 1–2 hr in infants.

● Syringe Incompatibility: heparin.
● Y-Site Compatibility: acyclovir, aldesleukin, al-

fentanil, amifostine, aminophylline, amiodarone,
amsacrine, anidulafungin, ascorbic acid, atracu-
rium, atropine, aztreonam, benztropine, bivaliru-
din, bleomycin, bumetanide, buprenorphine, bu-
torphanol, calcium chloride, calcium gluconate,
carboplatin, caspofungin, cefazolin, cefepime,
cefotaxime, cefotetan, cefoxitin, ceftazidime, cef-
triaxone, cefuroxime, chloramphenicol, chlor-
promazine, cimetidine, cisatracurium, cisplatin,
clindamycin, codeine, cyanocobalamin, cyclo-
phosphamide, cyclosporine, cytarabine, dactino-
mycin, daptomycin, dexamethasone, dexmede-
tomidine, digoxin, diltiazem, diphenhydramine,
dobutamine, docetaxel, dopamine, doripenem,
doxacurium, doxorubicin hydrochloride, doxycy-
cline, enalaprilat, ephedrine, epinephrine, epi-
rubicin, epoetin alfa, eftifibatide, ertapenem,
erythromycin, esmolol, etoposide, etoposide
phosphate, famotidine, fentanyl, filgrastim, flu-
conazole, fludarabine, fluorouracil, foscarnet, fu-
rosemide, gemcitabine, gentamicin, glycopyrro-
late, granisetron, hydrocortisone,
hydromorphone, idarubicin, ifosfamide, imipe-
nem/cilastatin, irinotecan, isoproterenol, ketoro-
lac, labetalol, levofloxacin, lidocaine, linezolid,
lorazepam, magnesium sulfate, mannitol, mech-
lorethamine, melphalan, meperidine, metarami-
nol, methotrexate, methoxamine, methyldopate,
methylprednisolone, metoclopramide, metopro-
lol, metronidazole, midazolam, milrinone, mito-
xantrone, morphine, multivitamins, mycopheno-
late, nafcillin, nalbuphine, naloxone, nicardipine,
nitroglycerin, nitroprusside, norepinephrine, oc-
treotide, ondansetron, oxaliplatin, oxytocin, pa-
clitaxel, palonosetron, pantoprazole, papaverine,
pemetrexed, penicillin G, pentazocine, perphena-
zine, phenobarbital, phentolamine, phenyleph-
rine, phytonadione, piperacillin/tazobactam, po-
tassium chloride, procainamide,
prochlorperazine, promethazine, propranolol,
protamine, pyridoxime, quinupristin/dalfopristin,
ranitidine, remifentanil, rituximab, rocuronium,
sargramostim, sodium acetate, sodium bicarbon-
ate, streptokinase, succinylcholine, sufentanil,
tacrolimus, teniposide, theophylline, thiamine,
thiotepa, ticarcillin/clavulanate, tigecycline, tirofi-
ban, tobramycin, tolazoline, vancomycin, vaso-
pressin, vecuronium, verapamil, vincristine, vino-
relbine , voriconazole, warfarin, zidovudine,
zoledronic acid.

● Y-Site Incompatibility: allopurinol, amopho-
tericin B cholesteryl, amphotericin B colloidal,
amphotericin B lipid complex, amphotericin B li-
posome, azathioprine, azithromycin, cefopera-
zone, dantrolene, diazepam, diazoxide, folic acid,
ganciclovir, heparin, hetastarch, indomethacin,
pentamidine, pentobarbital, phenytoin, propofol,
trastuzumab, trimethoprim/sulfamethoxazole.

● Additive Incompatibility: Manufacturer does
not recommend admixing.

Gentamicin
IV Administration

● Intermittent Infusion: Diluent: Dilute each
dose with D5W, 0.9% NaCl, or LR. Do not use so-
lutions that are discolored or that contain a pre-
cipitate. Concentration: 10 mg/mL. Rate: In-
fuse slowly over 30 min–2 hr.

● Syringe Incompatibility: ampicillin, heparin.
● Y-Site Compatibility: aldesleukin, alfentanil, al-

prostadil, amifostine, amikacin, aminophylline,
amiodarone, amsacrine, anidulafungin, ascorbic
acid, atracurium, atropine, aztreonam, benztro-
pine, bivalirudin, bumetanide, buprenorphine,
butorphanol, calcium chloride, calcium gluco-
nate, carboplatin, caspofungin, chlorpromazine,
cimetidine, ciprofloxacin, cisatracurium, cispla-
tin, clindamycin, codeine, cyanocobalamin, cy-
clophosphamide, cyclosporine, cytarabine, dacti-
nomycin, daptomycin, dexmedetomidine,
digoxin, diltiazem, diphenhydramine, dobuta-
mine, docetaxel, dopamine, doripenem, doxacu-
rium, doxapram, doxorubicin, doxorubicin lipo-
some, doxycycline, enalaprilat, ephedrine,
epinephrine, epirubicin, eftifibatide, epoetin alfa,
ertapenem, erythromycin, esmolol, etoposide,
etoposide phosphate, famotidine, fenoldopam,
fentanyl, fluconazole, fludarabine, fluorouracil,
foscarnet, gemcitabine, glycopyrrolate, granise-
tron, hydromorphone, ifosfamide, imipenem/ci-
lastatin, isoproterenol, ketorolac, labetalol, levo-
floxacin , linezolid, lorazepam, magnesium
sulfate, mannitol, mechlorethamine, melphalan,
meperidine, meropenem, midazolam, metarami-
nol, methoxamine, methyldopate, methylprednis-
olone, metoclorpamide, metoprolol, metronida-
zole, midazolam, milrinone, mitoxantrone,
morphine, multivitamins, nafcillin, nalbuphine,
naloxone, nicardipine, nitroglycerin, nitroprus-
side, norepinephrine, octreotide, ondansetron,
oxaliplatin, oxytocin, paclitaxel, palonosetron,
pancuronium, pantoprazole, papaverine, penicil-
lin G, pentazocine, perphenazine, phenobarbital,
phentolamine, phenylephrine, phytonadione, po-
tassium chloride, procainamide, prochlorpera-
zine, promethazine, propranolol, protamine, pyr-
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Aidoxime, ranitidine, remifentanil, rituximab,
rocuronium, sargramostim, sodium acetate, so-
dium bicarbonate, streptokinase, succinylcho-
line, sufentanil, tacrolimus, teniposide, theophyl-
line, thiamine, thiotepa, ticarcillin/clavulanate,
tigecycline, tirofiban, tobramycin, tolazoline, tras-
tuzumab, trimetaphan, vancomycin, vasopressin,
vecuronium, verapamil, vinorelbine, vitamin B
complex with C, voriconazole, zidovudine.

● Y-Site Incompatibility: allopurinol, amphoteri-
cin B chloesteryl, amphotericin B colloidal, am-
photericin B liposome, azathioprine, azithromy-
cin, cefoperazone, cefotetan, chloramphenicol,
dantrolene, dexamethasone, diazepam, diazox-
ide, folic acid, ganciclovir, heparin, idarubicin,
indomethacin, methotrexate, pemetrexed, pen-
tamidine, pentobarbital, phenytoin, propofol, tri-
methoprim/sulfamethoxazole, warfarin.

Kanamycin
IV Administration

● Intermittent Infusion: Diluent: Dilute each
500 mg in 100–200 mL or each 1 g in 200–400
mL of D5W, D10W, D5/0.9% NaCl, 0.9% NaCl, or
LR. Dilute in a proportionately smaller volume for
pediatric patients. Darkening of solution does not
alter potency. Concentration: 2.5–5 mg/mL.
Rate: Infuse slowly over 30–60 min.

● Syringe Incompatibility: heparin.
● Y-Site Compatibility: cyclophosphamide, epi-

nephrine, furosemide, heparin, hydrocortisone,
hydromorphone, magnesium sulfate, meperidine,
morphine, perphenazine, potassium chloride, vi-
tamin B complex with C.

● Additive Incompatibility: Manufacturer does
not recommend admixing with other antibacterial
agents.

Tobramycin
IV Administration

● Intermittent Infusion: Diluent: Dilute each
dose of tobramycin in 50–100 mL of D5W,
D10W, D5/0.9% NaCl, 0.9% NaCl, Ringer’s or lac-
tated Ringer’s solution. Concentration: not
�10 mg/mL. Pediatric doses may be diluted in
proportionately smaller amounts. Stable for 24 hr
at room temperature, 96 hr if refrigerated. Rate:
Infuse slowly over 30–60 min in both adult and
pediatric patients.

● Syringe Incompatibility: heparin.
● Y-Site Compatibility: acyclovir, aldesleukin, al-

fentanil, alprostadil, amifostine, aminophylline,
amiodarone, amsacrine, anidulafungin, ascorbic

acid, atracurium, atropine, aztreonam, bivaliru-
din, bumetanide, buprenorphine, butorphanol,
calcium chloride, calcium gluconate, carbopla-
tin, caspofungin, chloramphenicol, cimetidine,
ciprofloxacin, cisatracurium, cisplatin, clindamy-
cin, cyanocobalamin, cyclophosphamide, cyclo-
sporine, cytarabine, dactinomycin, daptomycin,
dexmedetomidine, digoxin, diltiazem, diphenhyr-
damine, dobutamine, docetaxel, dopamine, dori-
penem, doxacurium, doxorubicin hydrochloride,
doxorubicin liposome, doxycycline, enalaprilat,
ephedrine, epinephrine, epirubicin, epoetin alfa,
ertapenem, esmolol, etoposide, etoposide phos-
phate, famotidine, fenoldopam, fentanyl, filgras-
tim, fluconazole, fludarabine, fluorouracil, fos-
carnet, furosemide, gemcitabine, gentamicin,
glycopyrrolate, granisetron, hydromorphone,
ifosfamide, imipenem/cilastatin, isoproterenol,
ketorolac, labetalol, levofloxacin, lidocaine, line-
zolid, lorazepam, magnesium sulfate, mannitol,
mechlorethamine, melphalan, meperidine, me-
taraminol, methcillin, methotrexate, methox-
amine, methyldopate, methylprednisolone, meto-
clopramide, metoprolol, metronidazole,
miconazole, midazolam, milrinone, minocycline,
mitoxantrone, morphine, moxalactam, multiple
vitamins, nafcillin, nalbuphine, naloxone, nicar-
dipine, nitroglycerin, nitroprusside, norepineph-
rine, octreotide, ondansetron, oxaliplatin, oxy-
tocin, paclitaxel, palonosetron, pantoprazole,
papaverine, penicillin G, pentazocine, perphena-
zine, phenobarbital, phentolamine, phenyleph-
rine, phytonadione, potassium chloride, procain-
amide, prochlorperazine, promethazine,
propranolol, protamine, pyridoxime, quinapris-
tin/dalfopristin, ranitidine, remifentanil, rituxi-
mab, rocuronium, sodium acetate, sodium bicar-
bonate, streptokinase, succinylcholine,
sufentanil, tacrolimus, teniposide, theophylline,
thiamine, thiotepa, ticarcillin/clavulanate, tigecyc-
line, tirofiban, tolazoline, trastuzumab, trimetha-
phan, vancomycin, vasopressin, vecuronium, ver-
apamil, vincristine, vinorelbine, voriconazole,
zidovudine.

● Y-Site Incompatibility: allopurinol, amphoteri-
cin B cholesteryl, amphotericin B colloidal, am-
photericin B liposome, azathioprine, azithromy-
cin, cefazolin, cefoperazone, cefotetan,
ceftriaxone, dantrolene, dexamethasone, diaze-
pam, diazoxide, folic acid, ganciclovir, heparin,
hetastarch, indomethacin, oxacillin, pemetrexed,
pentamidine, pentobarbital, phenytoin, piperacil-
lin/tazobactam, propofol, sargramostim, trimeth-
oprim/sulfamethoxazole.
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● Additive Incompatibility: Manufacturer rec-
ommends administering separately; do not ad-
mix.

● Topical: Cleanse skin before application. Wear
gloves during application.

Patient/Family Teaching
● Instruct patient to report signs of hypersensitivity,

tinnitus, vertigo, hearing loss, rash, dizziness, or
difficulty urinating.

● Advise patient of the importance of drinking
plenty of liquids.

● Teach patients with a history of rheumatic heart
disease or valve replacement the importance of
using antimicrobial prophylaxis before invasive
medical or dental procedures.

● PO: Instruct patient to take neomycin as directed
for full course of therapy. Take missed doses as
soon as possible if not almost time for next dose;
do not take double doses.

● Caution patient that neomycin may cause nausea,
vomiting, or diarrhea.

● Topical: Instruct patient to wash affected skin
gently and pat dry. Apply a thin film of ointment.
Apply occlusive dressing only if directed by health
care professional. Patient should assess skin and
inform health care professional if skin irritation
develops or infection worsens.

● Inhaln: Instruct patient to take inhalation twice
daily as close to 12 hr apart as possible; not �6
hr apart. Administer over 10–15 min period us-
ing a hand-held PARI LC PLUS reusable nebulizer
with a DeVilbiss Pulmo-Aide compressor. Do not
mix with dornase alpha in nebulizer. Instruct pa-
tient on multiple therapies to take others first and
use tobramycin last. Tobramycin-induced bron-
chospasm may be reduced if tobramycin is ad-
ministered after bronchodilators. Instruct patient
to sit or stand upright during inhalation and
breathe normally through mouthpiece of nebu-
lizer. Nose clips may help patient breath through
mouth. Advise patient to disinfect the nebulizer
parts (except tubing) by boiling them in water for
a full 10 minutes every other treatment day.

Evaluation/Desired Outcomes
● Resolution of the signs and symptoms of infec-

tion. If no response is seen within 3–5 days, new
cultures should be taken.

● Prevention of infection in intestinal surgery (neo-
mycin).

● Improved neurologic status in hepatic encepha-
lopathy (neomycin).

● Endocarditis prophylaxis (gentamicin).

aminophylline, See
BRONCHODILATORS (XANTHINES).

HIGH ALERT

amiodarone
(am-ee-oh-da-rone)
Cordarone, Nexterone, Pacerone
Classification
Therapeutic: antiarrhythmics (class III)

Pregnancy Category D

Indications
Life-threatening ventricular arrhythmias unrespon-
sive to less toxic agents. Unlabeled Use: PO:
Management of supraventricular tachyarrhythmias.
IV: As part of the Advanced Cardiac Life Support
(ACLS) and Pediatric Advanced Life Support (PALS)
guidelines for the management of ventricular fibril-
lation (VF)/pulseless ventricular tachycardia (VT)
after cardiopulmonary resuscitation and defibrilla-
tion have failed; also for other life-threatening tachy-
arrhythmias.

Action
Prolongs action potential and refractory period. In-
hibits adrenergic stimulation. Slows the sinus rate,
increases PR and QT intervals, and decreases pe-
ripheral vascular resistance (vasodilation). Thera-
peutic Effects: Suppression of arrhythmias.

Pharmacokinetics
Absorption: Slowly and variably absorbed from
the GI tract (35–65%). IV administration results in
complete bioavailability.
Distribution: Distributed to and accumulates
slowly in body tissues. Reaches high levels in fat,
muscle, liver, lungs, and spleen. Crosses the pla-
centa and enters breast milk.
Protein Binding: 96% bound to plasma proteins.
Metabolism and Excretion: Metabolized by the
liver, excreted into bile. Minimal renal excretion.
One metabolite has antiarrhythmic activity.
Half-life: 13–107 days.

TIME/ACTION PROFILE (suppression of
ventricular arrhythmias)

ROUTE ONSET PEAK DURATION

PO 2–3 days (up
to 2–3 mo)

3–7 hr wk–mos

IV 2 hr 3–7 hr unknown

Contraindications/Precautions
Contraindicated in: Patients with cardiogenic
shock; Severe sinus node dysfunction; 2nd- and 3rd-
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Adegree AV block; Bradycardia (has caused syncope
unless a pacemaker is in place); Hypersensitivity to
amiodarone or iodine; OB: Can cause fetal hypo- or
hyperthyroidism; Lactation: Enters breast milk and
can cause harm to the neonate; use an alternative to
breast milk; Pedi: Safety not established; products
containing benzyl alcohol should not be used in ne-
onates.
Use Cautiously in: History of HF; Thyroid disor-
ders; Corneal refractive laser surgery; Severe pulmo-
nary or liver disease; Geri: Initiate therapy at the low
end of the dosing range due tophepatic, renal, or
cardiac function; comorbid disease; or other drug
therapy.

Adverse Reactions/Side Effects
CNS: confusional states, disorientation, hallucina-
tions, dizziness, fatigue, malaise, headache, insom-
nia. EENT: corneal microdeposits, abnormal sense
of smell, dry eyes, optic neuritis, optic neuropathy,
photophobia. Resp: ADULT RESPIRATORY DISTRESS

SYNDROME (ARDS), PULMONARY FIBROSIS, PULMONARY

TOXICITY. CV: CHF, WORSENING OF ARRHYTHMIAS,
bradycardia, hypotension. GI: anorexia, constipa-
tion, nausea, vomiting, abdominal pain, abnormal
sense of taste,qliver enzymes. GU:plibido, epidi-
dymitis. Derm: TOXIC EPIDERMAL NECROLYSIS (rare),
photosensitivity, blue discoloration. Endo: hypothy-
roidism, hyperthyroidism. Neuro: ataxia, involun-
tary movement, paresthesia, peripheral neuropathy,
poor coordination, tremor.

Interactions
Drug-Drug:qrisk of QT prolongation with fluor-
oquinolones, macrolides, and azole antifun-
gals (undertake concurrent use with caution).q
levels of digoxin (pdose of digoxin by 50%).qlev-
els of class I antiarrhythmics (quinidine, mexi-
letine, lidocaine, or flecainide—pdoses of
other drugs by 30–50%).qlevels of cyclosporine,
dextromethorphan, methotrexate, phenytoin,
carvedilol, and theophylline. Phenytoinpamio-
darone levels.qactivity of warfarin (pdose of war-
farin by 33–50%).qrisk of bradyarrhythmias, si-
nus arrest, or AV heart block with beta blockers or
calcium channel blockers. Cholestyramine may
pamiodarone levels. Cimetidine and ritonavirq
amiodarone levels. Risk of myocardial depression is
qby volatile anesthetics.qrisk of myopathy with
lovastatin and simvastatin (do not exceed 40 mg/
day of regular-release lovastatin, 20 mg/day of ex-
tended-release lovastatin, or 20 mg/day of simvasta-
tin).

Drug-Natural Products: St. John’s wort in-
duces enzymes that metabolize amiodarone; mayp
levels and effectiveness. Avoid concurrent use.
Drug-Food: Grapefruit juice inhibits enzymes in
the GI tract that metabolize amiodarone resulting in
qlevels and risk of toxicity; avoid concurrent use.

Route/Dosage
Ventricular Arrhythmias
PO (Adults): 800–1600 mg/day in 1–2 doses for
1–3 wk, then 600–800 mg/day in 1–2 doses for 1
mo, then 400 mg/day maintenance dose.
PO (Children): 10 mg/kg/day (800 mg/1.72 m2/
day) for 10 days or until response or adverse reac-
tion occurs, then 5 mg/kg/day (400 mg/1.72 m2/
day) for several weeks, thenpto 2.5 mg/kg/day
(200 mg/1.72 m2/day) or lowest effective mainte-
nance dose.
IV (Adults): 150 mg over 10 min, followed by 360
mg over the next 6 hr and then 540 mg over the next
18 hr. Continue infusion at 0.5 mg/min until oral
therapy is initiated. If arrhythmia recurs, a small
loading infusion of 150 mg over 10 min should be
given; in addition, the rate of the maintenance infu-
sion may beq. Conversion to initial oral ther-
apy— If duration of IV infusion was �1 wk, oral
dose should be 800–1600 mg/day; if IV infusion
was 1–3 wk, oral dose should be 600–800 mg/day;
if IV infusion was �3 wk, oral dose should be 400
mg/day. ACLS guidelines for pulseless VF/VT—300
mg IV push, may repeat once after 3–5 min with
150 mg IV push (maximum cumulative dose 2.2 g/
24 hr; unlabeled).
IV: Intraosseous (Children and infants): PALS
guidelines for pulseless VF/VT—5 mg/kg as a bo-
lus; Perfusion tachycardia—5 mg/kg loading dose
over 20–60 min (maximum of 15 mg/kg/day; unla-
beled).

Supraventricular Tachycardia
PO (Adults): 600–800 mg/day for 1 wk or until
desired response occurs or side effects develop,
thenpto 400 mg/day for 3 wk, then maintenance
dose of 200–400 mg/day.
PO (Children): 10 mg/kg/day (800 mg/1.72 m2/
day) for 10 days or until response or side effects oc-
cur, then 5 mg/kg/day (400 mg/1.72 m2/day) for
several weeks, thenpto 2.5 mg/kg/day (200 mg/
1.72 m2/day) or lowest effective maintenance dose.

Availability (generic available)
Tablets: 100 mg, 200 mg, 400 mg. Injection:
50 mg/mL. Premixed infusion (Nexterone): 150
mg/100 mL D5W (does not contain polysorbate 80
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or benzyl alcohol), 360 mg/200 mL D5W (does not
contain polysorbate 80 or benzyl alcohol).

NURSING IMPLICATIONS
Assessment
● Monitor ECG continuously during IV therapy or

initiation of oral therapy. Monitor heart rate and
rhythm throughout therapy; PR prolongation,
slight QRS widening, T-wave amplitude reduction
with T-wave widening and bifurcation, and U
waves may occur. QT prolongation may be asso-
ciated with worsening of arrhythmias and should
be monitored closely during IV therapy. Report
bradycardia or increase in arrhythmias promptly;
patients receiving IV therapy may require slowing
rate, discontinuing infusion, or inserting a tempo-
rary pacemaker.

● Assess pacing and defibrillation threshold in pa-
tients with pacemakers and implanted defibrilla-
tors at beginning and periodically during therapy.

● Assess for signs of pulmonary toxicity (rales/
crackles, decreased breath sounds, pleuritic fric-
tion rub, fatigue, dyspnea, cough, wheezing, pleu-
ritic pain, fever, hemoptysis, hypoxia). Chest x-
ray and pulmonary function tests are
recommended before therapy. Monitor chest x-
ray every 3–6 mo during therapy to detect diffuse
interstitial changes or alveolar infiltrates. Bron-
choscopy or gallium radionuclide scan may also
be used for diagnosis. Usually reversible after
withdrawal, but fatalities have occurred.

● IV: Assess for signs and symptoms of ARDS
throughout therapy. Report dyspnea, tachypnea,
or rales/crackles promptly. Bilateral, diffuse pul-
monary infiltrates are seen on chest x-ray.

● Monitor BP frequently. Hypotension usually oc-
curs during first several hours of therapy and is
related to rate of infusion. If hypotension occurs,
slow rate.

● PO: Assess for neurotoxicity (ataxia, proximal
muscle weakness, tingling or numbness in fingers
or toes, uncontrolled movements, tremors);
common during initial therapy, but may occur
within 1 wk to several mo of initiation of therapy
and may persist for more than 1 yr after with-
drawal. Dose reduction is recommended. Assist
patient during ambulation to prevent falls.

● Ophthalmic exams should be performed before
and regularly during therapy and whenever visual
changes (photophobia, halos around lights, de-
creased acuity) occur. May cause permanent loss
of vision.

● Assess for signs of thyroid dysfunction, especially
during initial therapy. Lethargy; weight gain;
edema of the hands, feet, and periorbital region;
and cool, pale skin suggest hypothyroidism and

may require decrease in dose or discontinuation
of therapy and thyroid supplementation. Tachy-
cardia; weight loss; nervousness; sensitivity to
heat; insomnia; and warm, flushed, moist skin
suggest hyperthyroidism and may require discon-
tinuation of therapy and treatment with antithy-
roid agents.

● Lab Test Considerations: Monitor liver and
thyroid functions before and every 6 mo during
therapy. Drug effects persist long after discontin-
uation. Thyroid function abnormalities are com-
mon, but clinical thyroid dysfunction is uncom-
mon.

● Monitor AST, ALT, and alkaline phosphatase at
regular intervals during therapy, especially in pa-
tients receiving high maintenance dose. If liver
function studies are 3 times normal or double in
patients with elevated baseline levels or if hepato-
megaly occurs, dose should be reduced.

● May cause asymptomaticqin ANA titer concen-
trations.

Potential Nursing Diagnoses
Decreased cardiac output (Indications)
Impaired gas exchange (Side Effects)

Implementation
● High Alert: IV vasoactive medications are inher-

ently dangerous; fatalities have occurred from
medication errors involving amiodarone. Before
administering, have second practitioner check
original order, dose calculations, and infusion
pump settings. Patients should be hospitalized
and monitored closely during IV therapy and ini-
tiation of oral therapy. IV therapy should be ad-
ministered only by physicians experienced in
treating life-threatening arrhythmias.

● Do not confuse amiodarone with amantadine.
● Hypokalemia and hypomagnesemia may decrease

effectiveness or cause additional arrhythmias;
correct before therapy.

● Monitor closely when converting from IV to oral
therapy, especially in geriatric patients.

● PO: May be administered with meals and in di-
vided doses if GI intolerance occurs or if daily
dose exceeds 1000 mg.

IV Administration

● pH: 4.1.
● IV: Administer via volumetric pump; drop size

may be reduced, causing altered dosing with
drop counter infusion sets.

● Administer through an in-line filter.
● Infusions exceeding 2 hr must be administered in

glass or polyolefin bottles to prevent adsorption.
However, polyvinyl chloride (PVC) tubing must
be used during administration because concen-
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Atrations and infusion rate recommendations have
been based on PVC tubing.

● Direct IV: Diluent: Administer undiluted. May
also be diluted in 20–30 mL of D5W or 0.9%
NaCl. Concentration: 50 mg/mL. Rate: Ad-
minister IV push.

● Intermittent Infusion: Diluent: Dilute 150
mg of amiodarone in 100 mL of D5W. Infusion
stable for 2 hr in PVC bag, or use pre-mixed bags.
Concentration: 1.5 mg/mL. Rate: Infuse over
10 min. Do not administer IV push.

● Continuous Infusion: Diluent: Dilute 900 mg
(18 mL) of amiodarone in 500 mL of D5W. Infu-
sion stable for 24 hr in glass or polyolefin bottle.
Concentration: 1.8 mg/mL. Concentration may
range from 1–6 mg/mL (concentrations �2 mg/
mL must be administered via central venous cath-
eter). Rate: Infuse at a rate of 1 mg/min for the
first 6 hr, then decrease infusion rate to 0.5 mg/
min and continue until oral therapy initiated.

● Y-Site Compatibility: alemtuzumab, amikacin,
amphotericin B colloidal, amphotericin B lipid
complex, anidulafungin, atracurium, atropine,
bleomycin, bumetanide, calcium chloride, cal-
cium gluconate, carboplatin, caspofungin, ceftar-
oline, ceftriaxone, cefuroxime, ciprofloxacin, cis-
atracurium, cisplatin, clindamycin,
cyclophosphamide, dactinomycin, daptomycin,
dexmedetomidine, diltiazem, dobutamine, doce-
taxel, doripenem, dopamine, doripenem, doxa-
curium, doxycycline, epinephrine, erythromycin
lactobionate, esmolol, etoposide, etoposide phos-
phate, famotidine, fenoldopam, fentanyl, flucona-
zole, gemcitabine, gentamicin, granisetron, halo-
peridol, idarubicin, ifosfamide, irinotecan,
isoproterenol, ketamine, labetalol, lepirudin, lid-
ocaine, linezolid, lorazepam, meperidine, metar-
aminol, methylprednisolone, metoprolol, metro-
nidazole, midazolam, milrinone, mitoxantrone,
morphine, mycophenolate, nesiritide, nitroglyc-
erin, norepinephrine, octreotide, oxaliplatin, pa-
lonosetron, pemetrexed, penicillin G potassium,
phentolamine, phenylephrine, potassium chlo-
ride, procainamide, quinupristin/dalfopristin, rif-
ampin, rocuronium, tacrolimus, teniposide, tiro-
fiban, tobramycin, vancomycin, vasopressin,
vecuronium, vincristine, vinorelbine, voricona-
zole, zoledronic acid.

● Y-Site Incompatibility: aminocaproic acid,
aminophylline, ampicillin/sulbactam, bivalirudin,
ceftazidime, cytarabine, digoxin, doxorubicin hy-
drochloride, ertapenem, fludarabine, fluoroura-
cil, heparin, imipenem-cilastatin, levofloxacin,
mechlorethamine, methotrexate, micafungin, pa-

clitaxel, piperacillin/tazobactam, potassium ace-
tate, potassium phosphates, sodium acetate, so-
dium bicarbonate, sodium phosphates,
yhiopental, thiotepa, tigecycline.

Patient/Family Teaching
● Instruct patient to take amiodarone as directed. Ad-

vise patient to read the Medication Guide prior to
first dose and with each Rx refill. If a dose is missed,
do not take at all. Consult health care professional if
more than two doses are missed.

● Advise patient to avoid drinking grapefruit juice
during therapy.

● Inform patient that side effects may not appear
until several days, weeks, or yr after initiation of
therapy and may persist for several mo after with-
drawal.

● Teach patients to monitor pulse daily and report
abnormalities.

● Advise patients that photosensitivity reactions may
occur through window glass, thin clothing, and
sunscreens. Protective clothing and sunblock are
recommended during and for 4 mo after therapy.
If photosensitivity occurs, dosage reduction may
be useful.

● Inform patients that bluish discoloration of the
face, neck, and arms is a possible side effect of
this drug after prolonged use. This is usually re-
versible and will fade over several mo. Notify
health care professional if this occurs.

● Instruct male patients to notify health care profes-
sional if signs of epididymitis (pain and swelling in
scrotum) occur. May require reduction in dose.

● Advise patient to notify health care professional of
all Rx or OTC medications, vitamins, or herbal
products being taken and to consult with health
care professional before taking other medica-
tions, especially St. John’s wort.

● Instruct patient to notify health care professional
of medication regimen before treatment or sur-
gery.

● Advise patient to notify health care professional if
signs and symptoms of thyroid dysfunction occur.

● Caution female patients to avoid breastfeeding
during therapy.

● Emphasize the importance of follow-up exams,
including chest x-ray and pulmonary function
tests every 3–6 mo and ophthalmic exams after 6
mo of therapy, and then annually.

Evaluation/Desired Outcomes
● Cessation of life-threatening ventricular arrhythmias.

Adverse effects may take up to 4 mo to resolve.
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amitriptyline
(a-mee-trip-ti-leen)
Elavil, Levate
Classification
Therapeutic: antidepressants
Pharmacologic: tricyclic antidepressants

Pregnancy Category C

Indications
Depression. Unlabeled Use: Anxiety, insomnia,
treatment-resistant depression. Chronic pain syn-
dromes (i.e., fibromyalgia, neuropathic pain/
chronic pain, headache, low back pain).

Action
Potentiates the effect of serotonin and norepineph-
rine in the CNS. Has significant anticholinergic prop-
erties. Therapeutic Effects: Antidepressant ac-
tion.

Pharmacokinetics
Absorption: Well absorbed from the GI tract.
Distribution: Widely distributed.
Protein Binding: 95% bound to plasma proteins.
Metabolism and Excretion: Extensively metabo-
lized by the liver. Some metabolites have antidepres-
sant activity. Undergoes enterohepatic recirculation
and secretion into gastric juices. Probably crosses
the placenta and enters breast milk.
Half-life: 10–50 hr.

TIME/ACTION PROFILE (antidepressant effect)

ROUTE ONSET PEAK DURATION

PO 2–3 wk (up to
30 days)

2–6 wk days–wk

Contraindications/Precautions
Contraindicated in: Angle-closure glaucoma;
Known history of QTc interval prolongation, recent
MI, or heart failure.
Use Cautiously in: Mayqrisk of suicide attempt/
ideation especially during dose early treatment or
dose adjustment; risk may be greater in children or
adolescents; Patients with pre-existing cardiovascu-
lar disease; Prostatic hyperplasia (qrisk of urinary
retention); History of seizures (threshold may bep);
OB: Use only if clearly needed and maternal benefits
outweigh risk to fetus; Lactation: May cause sedation
in infant; Pedi: Children �12 yr (safety not estab-
lished); Geri: Appears on Beers list.qrisk of ad-
verse reactions including falls secondary to sedative
and anticholinergic effects.

Adverse Reactions/Side Effects
CNS: SUICIDAL THOUGHTS, lethargy, sedation. EENT:
blurred vision, dry eyes, dry mouth. CV: ARRHYTH-

MIAS, TORSADE DE POINTES, hypotension, ECG
changes, QT interval prolongation. GI: constipation,
hepatitis, paralytic ileus,qappetite, weight gain.
GU: urinary retention,plibido. Derm: photosensi-
tivity. Endo: changes in blood glucose, gynecomas-
tia. Hemat: blood dyscrasias.

Interactions
Drug-Drug: Amitriptyline is metabolized in the
liver by the cytochrome P450 2D6 enzyme, and its
action may be affected by drugs that compete for
metabolism by this enzyme, including other antide-
pressants, phenothiazines, carbamazepine,
class 1C antiarrhythmics including propafen-
one, and flecainide; when these drugs are used
concurrently with amitriptyline, dosagepof one or
the other or both may be necessary. Concurrent use
of other drugs that inhibit the activity of the enzyme,
including cimetidine, quinidine, amiodarone,
and ritonavir, may result inqeffects of amitriptyl-
ine. May cause hypotension, tachycardia, and poten-
tially fatal reactions when used with MAO inhibi-
tors (avoid concurrent use—discontinue 2 wk
before starting amitriptyline). Concurrent use with
SSRI antidepressants may result inqtoxicity and
should be avoided (fluoxetine should be stopped 5
wk before starting amitriptyline). Concurrent use
with clonidine may result in hypertensive crisis and
should be avoided. Concurrent use with levodopa
may result in delayed orpabsorption of levodopa or
hypertension. Blood levels and effects may bepby
rifampin, rifapentine, and rifabutin. Concurrent
use with moxifloxacinqrisk of adverse cardiovas-
cular reactions.qCNS depression with other CNS
depressants including alcohol, antihistamines,
clonidine, opioids, and sedative/hypnotics.
Barbiturates may alter blood levels and effects.
Adrenergic and anticholinergic side effects may
beqwith other agents having anticholinergic
properties. Phenothiazines or oral contracep-
tivesqlevels and may cause toxicity. Nicotine may
qmetabolism and alter effects.
Drug-Natural Products: St. John’s wort may
pserum concentrations and efficacy. Concomitant
use of kava-kava, valerian, or chamomile canq
CNS depression.qanticholinergic effects with jim-
son weed and scopolia.

Route/Dosage
PO (Adults): 75 mg/day in divided doses; may be
qup to 150 mg/day or 50–100 mg at bedtime, may
qby 25–50 mg up to 150 mg (in hospitalized pa-
tients, may initiate with 100 mg/day, andqtotal daily
dose up to 300 mg).
PO (Geriatric Patients): 10–25 mg at bedtime;
mayqby 10–25 mg weekly if tolerated (usual dose
range � 25–150 mg/day).
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AAvailability (generic available)
Tablets: 10 mg, 25 mg, 50 mg, 75 mg, 100 mg, 150
mg. Cost: Generic—10 mg $10.00/90, 25 mg
$10.00/90, 50 mg $10.00/90, 75 mg $10.00/90,
100 mg $10.00/90, 150 mg $20.99/90. In combi-
nation with: chlordiazepoxide (Limbitrol, Limbi-
trol DS).

NURSING IMPLICATIONS
Assessment
● Obtain weight and BMI initially and periodically

during treatment.
● Assess fasting glucose and cholesterol levels in

overweight/obese individuals.
● Monitor BP and pulse before and during initial

therapy. Notify health care professional of de-
creases in BP (10–20 mm Hg) or sudden in-
crease in pulse rate. Patients taking high doses or
with a history of cardiovascular disease should
have ECG monitored before and periodically dur-
ing therapy.

● Depression: Monitor mental status (orientation,
mood behavior) frequently. Assess for suicidal
tendencies, especially during early therapy. Re-
strict amount of drug available to patient.

● Assess for suicidal tendencies, especially during
early therapy. Restrict amount of drug available to
patient. Risk may be increased in children, adoles-
cents, and adults �24 yrs. After starting therapy,
children, adolescents, and young adults should be
seen by health care professional at least weekly for
4 wk, every 3 wk for next 4 wk, and on advice of
health care professional thereafter.

● Pain: Assess intensity, quality, and location of
pain periodically during therapy. May require
several weeks for effects to be seen. Use pain
scale to monitor effectiveness of medication. As-
sess for sexual dysfunction (decreased libido;
erectile dysfunction). Geri: Geriatric patients
started on amitriptyline may be at an increased
risk for falls; start with low dose and monitor
closely. Assess for anticholinergic effects (weak-
ness and sedation).

● Lab Test Considerations: Assess leukocyte
and differential blood counts, liver function, and
serum glucose before and periodically during
therapy. May cause anqserum bilirubin and al-
kaline phosphatase. May cause bone marrow de-
pression. Serum glucose may beqorp.

Potential Nursing Diagnoses
Ineffective coping (Indications)
Chronic pain (Indications)
Risk for injury (Side Effects)

Implementation
● Dose increases should be made at bedtime be-

cause of sedation. Dose titration is a slow pro-
cess; may take weeks to months. May give entire
dose at bedtime. Sedative effect may be apparent
before antidepressant effect is noted. May require
tapering to avoid withdrawal effects.

● PO: Administer medication with or immediately
after a meal to minimize gastric upset. Tablet may
be crushed and given with food or fluids.

Patient/Family Teaching
● Instruct patient to take medication as directed. If

a dose is missed, take as soon as possible unless
almost time for next dose; if regimen is a single
dose at bedtime, do not take in the morning be-
cause of side effects. Advise patient that drug ef-
fects may not be noticed for at least 2 wk. Abrupt
discontinuation may cause nausea, vomiting, di-
arrhea, headache, trouble sleeping with vivid
dreams, and irritability.

● May cause drowsiness and blurred vision. Cau-
tion patient to avoid driving and other activities
requiring alertness until response to drug is
known.

● Orthostatic hypotension, sedation, and confusion
are common during early therapy, especially in
geriatric patients. Protect patient from falls and
advise patient to make position changes slowly.
Institute fall precautions. Advise patient to make
position changes slowly. Refer as appropriate for
nutrition/weight management and medical man-
agement.

● Advise patient to avoid alcohol or other CNS de-
pressant drugs during and for 3–7 days after
therapy has been discontinued.

● Advise patient, family and caregivers to look for
suicidality, especially during early therapy or
dose changes. Notify health care professional im-
mediately if thoughts about suicide or dying, at-
tempts to commit suicide, new or worse depres-
sion or anxiety, agitation or restlessness, panic
attacks, insomnia, new or worse irritability, ag-
gressiveness, acting on dangerous impulses, ma-
nia, or other changes in mood or behavior occur.

● Instruct patient to notify health care professional
if urinary retention, dry mouth, or constipation
persists. Sugarless candy or gum may diminish
dry mouth, and an increase in fluid intake or bulk
may prevent constipation. If symptoms persist,
dose reduction or discontinuation may be neces-
sary. Consult health care professional if dry
mouth persists for �2 wk.
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● Caution patient to use sunscreen and protective
clothing to prevent photosensitivity reactions.
Alert patient that medication may turn urine blue-
green in color.

● Inform patient of need to monitor dietary intake.
Increase in appetite may lead to undesired weight
gain.

● Advise patient to notify health care professional if
pregnancy is planned or suspected or if breast-
feeding.

● Advise patient to notify health care professional of
medication regimen before treatment or surgery.
Medication should be discontinued as long as
possible before surgery.

● Therapy for depression is usually prolonged and
should be continued for at least 3 mo to prevent
relapse. Emphasize the importance of follow-up
exams to monitor effectiveness, side effects, and
improved coping skills. Advise patient and family
that treatment is not a cure and symptoms can re-
cur after discontinuation of medication.

Evaluation/Desired Outcomes
● Increased sense of well-being.
● Renewed interest in surroundings.
● Increased appetite.
● Improved energy level.
● Improved sleep.
● Decrease in chronic pain symptoms.
● Full therapeutic effects may be seen 2–6 wk after

initiating therapy.

amLODIPine (am-loe-di-peen)
Norvasc
Classification
Therapeutic: antihypertensives
Pharmacologic: calcium channel blockers

Pregnancy Category C

Indications
Alone or with other agents in the management of hy-
pertension, angina pectoris, and vasospastic (Prinz-
metal’s) angina.

Action
Inhibits the transport of calcium into myocardial
and vascular smooth muscle cells, resulting in inhi-
bition of excitation-contraction coupling and subse-
quent contraction. Therapeutic Effects: Systemic
vasodilation resulting in decreased BP. Coronary va-
sodilation resulting in decreased frequency and se-
verity of attacks of angina.

Pharmacokinetics
Absorption: Well absorbed after oral administra-
tion (64–90%).

Distribution: Probably crosses the placenta.
Protein Binding: 95–98%.
Metabolism and Excretion: Mostly metabolized
by the liver.
Half-life: 30–50 hr (qin geriatric patients and
patients with hepatic impairment).

TIME/ACTION PROFILE (cardiovascular
effects)

ROUTE ONSET PEAK DURATION

PO unknown 6–9 24 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Systolic BP
�90 mm Hg.
Use Cautiously in: Severe hepatic impairment
(dosage reduction recommended); Aortic stenosis;
History of HF; OB, Lactation, Pedi: Safety not estab-
lished; Geri: Dose reduction recommended;qrisk
of hypotension.

Adverse Reactions/Side Effects
CNS: headache, dizziness, fatigue. CV: peripheral
edema, angina, bradycardia, hypotension, palpita-
tions. GI: gingival hyperplasia, nausea. Derm:
flushing.

Interactions
Drug-Drug: Strong CYP3A4 inhibitors, includ-
ing ketoconazole, itraconazole, and ritonavir
mayqlevels. Additive hypotension may occur when
used concurrently with fentanyl, other anti-
hypertensives, nitrates, acute ingestion of alco-
hol, or quinidine. Antihypertensive effects may be
pby concurrent use of nonsteroidal anti-in-
flammatory agents. Mayqrisk of neurotoxicity
with lithium.qrisk of myopathy with simvastatin
(do not exceed 20 mg/day of simvastatin).
Drug-Food: Grapefruit juiceqserum levels and
effect.

Route/Dosage
PO (Adults): 5–10 mg once daily; anti-
hypertensive in fragile or small patients or pa-
tients already receiving other anti-
hypertensives— initiate at 2.5 mg/day,qas
required/tolerated (up to 10 mg/day) as an anti-
hypertensive therapy with 2.5 mg/day in patients
with hepatic insufficiency.
PO (Geriatric Patients): Antihypertensive— Ini-
tiate therapy at 2.5 mg/day,qas required/tolerated
(up to 10 mg/day); antianginal— initiate therapy
at 5 mg/day,qas required/tolerated (up to 10 mg/
day).

Hepatic Impairment
PO (Adults): Antihypertensive— Initiate therapy
at 2.5 mg/day,qas required/tolerated (up to 10 mg/
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Aday); antianginal— initiate therapy at 5 mg/day,q
as required/tolerated (up to 10 mg/day).

Availability (generic available)
Tablets: 2.5 mg, 5 mg, 10 mg. Cost: Generic—
2.5 mg $18.99/90, 5 mg $22.99/90, 10 mg $23.99/
90. In combination with: aliskiren (Tekamlo),
aliskiren/hydrochlorothiazide (Amturnide), atorvas-
tatin (Caduet), benazepril (Lotrel), olmesartan
(Azor), telmisartan (Twynsta), valsartan (Exforge),
olmesartan/hydrochlorothiazide (Tribenzor), and
valsartan/hydrochlorothiazide (Exforge HCT). See
Appendix B.

NURSING IMPLICATIONS
Assessment
● Monitor BP and pulse before therapy, during

dose titration, and periodically during therapy.
Monitor ECG periodically during prolonged ther-
apy.

● Monitor intake and output ratios and daily
weight. Assess for signs of HF (peripheral edema,
rales/crackles, dyspnea, weight gain, jugular ve-
nous distention).

● Angina: Assess location, duration, intensity, and
precipitating factors of patient’s anginal pain.

● Lab Test Considerations: Total serum cal-
cium concentrations are not affected by calcium
channel blockers.

Potential Nursing Diagnoses
Ineffective tissue perfusion (Indications)
Acute pain (Indications)

Implementation
● Do not confuse amlodipine with amiloride. Do

not confuse Norvasc with Navane.
● PO: May be administered without regard to

meals.

Patient/Family Teaching
● Advise patient to take medication as directed,

even if feeling well. Take missed doses as soon as
possible unless almost time for next dose; do not
double doses. May need to be discontinued grad-
ually.

● Advise patient to avoid large amounts (6–8
glasses of grapefruit juice/day) during therapy.

● Instruct patient on correct technique for monitor-
ing pulse. Instruct patient to contact health care
professional if heart rate is �50 bpm.

● Caution patient to change positions slowly to min-
imize orthostatic hypotension.

● May cause drowsiness or dizziness. Advise patient
to avoid driving or other activities requiring alert-
ness until response to the medication is known.

● Instruct patient on importance of maintaining
good dental hygiene and seeing dentist frequently
for teeth cleaning to prevent tenderness, bleed-
ing, and gingival hyperplasia (gum enlargement).

● Instruct patient to notify health care professional
of all Rx or OTC medications, vitamins, or herbal
products being taken, to avoid alcohol, and to
consult health care professional before taking any
new medications, especially cold preparations.

● Advise patient to notify health care professional if
irregular heartbeats, dyspnea, swelling of hands
and feet, pronounced dizziness, nausea, constipa-
tion, or hypotension occurs or if headache is se-
vere or persistent.

● Caution patient to wear protective clothing and
use sunscreen to prevent photosensitivity reac-
tions.

● Advise patient to inform health care professional
of medication regimen before treatment or sur-
gery.

● Angina: Instruct patient on concurrent nitrate or
beta-blocker therapy to continue taking both
medications as directed and to use SL nitroglyc-
erin as needed for anginal attacks.

● Advise patient to contact health care professional
if chest pain does not improve or worsens after
therapy, if it occurs with diaphoresis, if shortness
of breath occurs, or if severe, persistent head-
ache occurs.

● Caution patient to discuss exercise restrictions
with health care professional before exertion.

● Hypertension: Encourage patient to comply
with other interventions for hypertension (weight
reduction, low-sodium diet, smoking cessation,
moderation of alcohol consumption, regular ex-
ercise, and stress management). Medication con-
trols but does not cure hypertension.

● Instruct patient and family in proper technique
for monitoring BP. Advise patient to take BP
weekly and to report significant changes to health
care professional.

Evaluation/Desired Outcomes
● Decrease in BP.
● Decrease in frequency and severity of anginal at-

tacks.
● Decrease in need for nitrate therapy.
● Increase in activity tolerance and sense of well-

being.

amoxicillin (a-mox-i-sill-in)
Amoxil, DisperMox, Moxatag,

Novamoxin, Trimox
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Classification
Therapeutic: anti-infectives, antiulcer agents
Pharmacologic: aminopenicillins

Pregnancy Category B

Indications
Treatment of: Skin and skin structure infections, Oti-
tis media, Sinusitis, Respiratory infections, Genito-
urinary infections. Endocarditis prophylaxis. Postex-
posure inhalational anthrax prophylaxis.
Management of ulcer disease due to Helicobacter
pylori. Unlabeled Use: Lyme disease in children
�8 yr.

Action
Binds to bacterial cell wall, causing cell death.
Therapeutic Effects: Bactericidal action; spec-
trum is broader than penicillins. Spectrum: Active
against: Streptococci, Pneumococci, Enterococci,
Haemophilus influenzae, Escherichia coli, Pro-
teus mirabilis, Neisseria meningitidis, N. gonor-
rhoeae, Shigella, Chlamydia trachomatis, Salmo-
nella, Borrelia burgdorferi, H. pylori.

Pharmacokinetics
Absorption: Well absorbed from duodenum (75–
90%). More resistant to acid inactivation than other
penicillins.
Distribution: Diffuses readily into most body tis-
sues and fluids. CSF penetration increased when me-
ninges are inflamed. Crosses placenta; enters breast
milk in small amounts.
Metabolism and Excretion: 70% excreted un-
changed in the urine; 30% metabolized by the liver.
Half-life: Neonates: 3.7 hr; Infants and Children:
1–2 hr; Adults: 0.7–1.4 hr.

TIME/ACTION PROFILE (blood levels)

ROUTE ONSET PEAK DURATION

PO 30 min 1–2 hr 8–12 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity to penicil-
lins (cross-sensitivity exists to cephalosporins and
other beta-lactams); Tablets for oral suspension
(DisperMox) contain aspartame; avoid in patients
with phenylketonuria.
Use Cautiously in: Severe renal insufficiency (p
dose if CCr �30 mL/min); Infectious mononucleo-
sis, acute lymphocytic leukemia, or cytomegalovirus
infection (qrisk of rash); OB, Lactation: Has been
used safely.

Adverse Reactions/Side Effects
CNS: SEIZURES (high doses). GI: PSEUDOMEMBRAN-
OUS COLITIS, diarrhea, nausea, vomiting,qliver en-
zymes. Derm: rash, urticaria. Hemat: blood dys-

crasias. Misc: allergic reactions including
ANAPHYLAXIS, SERUM SICKNESS, superinfection.

Interactions
Drug-Drug: Probenecidprenal excretion andq
blood levels of amoxicillin—therapy may be com-
bined for this purpose. Mayqeffect of warfarin.
Maypeffectiveness of oral contraceptives. Allo-
purinol mayqfrequency of rash.

Route/Dosage

Most Infections
PO (Adults): 250–500 mg q 8 hr or 500–875 mg
q 12 hr (not to exceed 2–3 g/day).
PO (Adults and Children �12 yr): Extended-re-
lease tablets (for Strep throat)—775 mg once
daily for 10 days.
PO (Children �3 mo): 25–50 mg/kg/day in di-
vided doses q 8 hr or 25–50 mg/kg/day individual
doses q 12 hr; Acute otitis media due to highly re-
sistant strains of S. pneumoniae—80–90 mg/kg/
day divided q 12 hr; Postexposure inhalational an-
thrax prophylaxis—�40 kg: 45 mg/kg/day in di-
vided doses q 8 hr; �40 kg: 500 mg q 8 hr.
PO (Infants �3 mo and neonates): 20–30 mg/
kg/day in divided doses q 12 hr.

H. Pylori
PO (Adults): Triple therapy—1000 mg amoxicil-
lin twice daily with lansoprazole 30 mg twice daily
and clarithromycin 500 mg twice daily for 14 days
or 1000 mg amoxicillin twice daily with omeprazole
20 mg twice daily and clarithromycin 500 mg twice
daily for 14 days or amoxicillin 1000 mg twice daily
with esomeprazole 40 mg daily and clarithromycin
500 mg twice daily for 10 days. Dual therapy—
1000 mg amoxicillin three times daily with lansopra-
zole 30 mg three times daily for 14 days.

Endocarditis Prophylaxis
PO (Adults): 2 g 1 hr prior to procedure.
PO (Children): 50 mg/kg 1 hr prior to procedure
(not to exceed adult dose).

Gonorrhea
PO (Adults and Children �40 kg): single 3 g
dose.
PO (Children �2 yr and �40 kg): 50 mg/kg with
probenecid 25 mg/kg as a single dose.

Renal Impairment
PO (Adults CCr 10–30 mL/min): 250–500 mg q
12 hr.

Renal Impairment
PO (Adults CCr �10 mL/min): 250–500 mg q 24
hr.
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AAvailability (generic available)
Chewable tablets (cherry, banana, peppermint
flavors): 125 mg, 200 mg, 250 mg, 400 mg. Cost:
Generic—125 mg $19.99/30, 250 mg $15.99/30.
Tablets: 500 mg, 875 mg. Cost: Generic—500
mg $28.99/30, 875 mg $26.99/30. Extended-re-
lease tablets: 775 mg. Capsules: 250 mg, 500
mg. Cost: Generic—250 mg $4.00/30, 500 mg
$4.00/30. Suspension (pediatric drops) (bub-
blegum flavor): 50 mg/mL. Powder for oral
suspension (strawberry [125 mg/5 mL] and
bubblegum [200 mg/5 mL, 250 mg/5 mL, 400
mg/5 mL] flavors): 125 mg/5 mL, 200 mg/5 mL,
250 mg/5 mL, 400 mg/5 mL. Cost: Generic—125
mg/5 mL $4.00/100 mL, 200 mg/5 mL $4.00/100
mL, 250 mg/5 mL $4.00/100 mL, 400 mg/5 mL
$4.00/100 mL. Tablets for oral suspension
(strawberry): 200 mg, 400 mg, 600 mg. In com-
bination with: clarithromycin and lansoprazole
in a compliance package (Prevpac). See
Appendix B.

NURSING IMPLICATIONS
Assessment
● Assess for infection (vital signs; appearance of

wound, sputum, urine, and stool; WBC) at begin-
ning of and throughout therapy.

● Obtain a history before initiating therapy to deter-
mine previous use of and reactions to penicillins
or cephalosporins. Persons with a negative his-
tory of penicillin sensitivity may still have an aller-
gic response.

● Observe for signs and symptoms of anaphylaxis
(rash, pruritus, laryngeal edema, wheezing). No-
tify health care professional immediately if these
occur.

● Obtain specimens for culture and sensitivity prior
to therapy. First dose may be given before receiv-
ing results.

● Monitor bowel function. Diarrhea, abdominal
cramping, fever, and bloody stools should be re-
ported to health care professional promptly as a
sign of pseudomembranous colitis. May begin up
to several weeks following cessation of therapy.

● Lab Test Considerations: May causeqserum
alkaline phosphatase, LDH, AST, and ALT concen-
trations.

● May cause false-positive direct Coombs’ test re-
sult.

Potential Nursing Diagnoses
Risk for infection (Indications, Side Effects)
Noncompliance (Patient/Family Teaching)

Implementation
● PO: Administer around the clock. May be given

without regard to meals or with meals to de-
crease GI side effects. Capsule contents may be
emptied and swallowed with liquids. Extended-
release tablets should be swallowed whole; do
not crush, break, or chew. Chewable tablets
should be crushed or chewed before swallowing
with liquids.

● Shake oral suspension before administering. Sus-
pension may be given straight or mixed in for-
mula, milk, fruit juice, water, or ginger ale. Ad-
minister immediately after mixing. Discard
refrigerated reconstituted suspension after 10
days.

● Mix each tablet for oral suspension
(DisperMox) in 2 tsp of water. Patient should
drink entire mixture, rinse container with a small
amount of water and drink to make sure entire
dose is taken. Do not chew or swallow tablet.
Tablets will not dissolve in mouth. Use only water
to dissolve tablets, other liquids are not recom-
mended. Store tablets at room temperature.

Patient/Family Teaching
● Instruct patients to take medication around the

clock and to finish the drug completely as di-
rected, even if feeling better. Advise patients that
sharing of this medication may be dangerous.

● Pedi: Teach parents or caregivers to calculate and
measure doses accurately. Reinforce importance
of using measuring device supplied by pharmacy
or with product, not household items.

● Review use and preparation of tablets for oral
suspension (DisperMox).

● Advise patient to report the signs of superinfec-
tion (furry overgrowth on the tongue, vaginal
itching or discharge, loose or foul-smelling
stools) and allergy.

● Instruct patient to notify health care professional
immediately if diarrhea, abdominal cramping, fe-
ver, or bloody stools occur and not to treat with
antidiarrheals without consulting health care pro-
fessional.

● Instruct the patient to notify health care profes-
sional if symptoms do not improve.

● Teach patients with a history of rheumatic heart
disease or valve replacement the importance of
using antimicrobial prophylaxis before invasive
medical or dental procedures.

● Instruct female patients taking oral contraceptives
to use an alternate or additional nonhormonal
method of contraception during therapy with
amoxicillin and until next menstrual period.
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Evaluation/Desired Outcomes
● Resolution of the signs and symptoms of infec-

tion. Length of time for complete resolution de-
pends on the organism and site of infection.

● Endocarditis prophylaxis.
● Eradication of H. pylori with resolution of ulcer

symptoms.
● Prevention of inhalational anthrax (postexposure).

amoxicillin/clavulanate
(a-mox-i-sill-in/klav-yoo-lan -ate)
Augmentin, Augmentin ES, Augmentin
XR, Clavulin
Classification
Therapeutic: anti-infectives
Pharmacologic: aminopenicillins/beta lacta-
mase inhibitors

Pregnancy Category B

Indications
Treatment of a variety of infections including: Skin and
skin structure infections, Otitis media, Sinusitis, Respi-
ratory tract infections, Genitourinary tract infections.

Action
Binds to bacterial cell wall, causing cell death; spec-
trum of amoxicillin is broader than penicillin. Clavulan-
ate resists action of beta-lactamase, an enzyme pro-
duced by bacteria that is capable of inactivating some
penicillins. Therapeutic Effects: Bactericidal action
against susceptible bacteria. Spectrum: Active against:
Streptococci, Pneumococci, Enterococci, Haemophilus
influenzae, Escherichia coli, Proteus mirabilis, Neis-
seria meningitidis, N. gonorrhoeae, Staphylococcus
aureus, Klebsiella pneumoniae, Shigella, Salmonella,
Moraxella catarrhalis.

Pharmacokinetics
Absorption: Well absorbed from the duodenum
(75–90%). More resistant to acid inactivation than
other penicillins.
Distribution: Diffuses readily into most body tis-
sues and fluids. Does not readily enter brain/CSF;
CSF penetration isqin the presence of inflamed me-
ninges. Crosses the placenta and enters breast milk
in small amounts.
Metabolism and Excretion: 70% excreted un-
changed in the urine; 30% metabolized by the liver.
Half-life: 1–1.3 hr.

TIME/ACTION PROFILE (peak blood levels)

ROUTE ONSET PEAK DURATION

PO 30 min 1–2 hr 8–12 hrhr

Contraindications/Precautions
Contraindicated in: Hypersensitivity to penicil-
lins or clavulanate; Suspension and chewable tablets
contain aspartame and should be avoided in phen-
ylketonurics; History of amoxicillin/clavulanate-as-
sociated cholestatic jaundice.
Use Cautiously in: Severe renal insufficiency
(dosepnecessary); Infectious mononucleosis (q
risk of rash); Hepatic impairment (dose cautiously,
monitor liver function).

Adverse Reactions/Side Effects
CNS: SEIZURES (high doses). GI: PSEUDOMEMBRAN-
OUS COLITIS, diarrhea, hepatic dysfunction, nausea,
vomiting. GU: vaginal candidiasis. Derm: rash, ur-
ticaria. Hemat: blood dyscrasias. Misc: allergic re-
actions including ANAPHYLAXIS and SERUM SICKNESS,
superinfection.

Interactions
Drug-Drug: Probenecidprenal excretion andq
blood levels of amoxicillin—therapy may be com-
bined for this purpose. Mayqthe effect of warfa-
rin. Concurrent allopurinol therapyqrisk of rash.
Maypthe effectiveness of hormonal contracep-
tives.
Drug-Food: Clavulanate absorption ispby a high
fat meal.

Route/Dosage

Most Infections (Dosing based on amoxi-
cillin component)
PO (Adults and Children �40 kg): 250 mg q 8
hr or 500 mg q 12 hr.

Serious Infections and Respiratory Tract
Infections
PO (Adults and Children �40 kg): 875 mg q 12
hr or 500 mg q 8 hr; Acute bacterial sinusitis—
2000 mg q 12 hr for 10 days as extended release
(XR) product; Community-acquired pneumo-
nia—2000 mg every 12 hr for 7–10 days as ex-
tended release (XR) product.

Recurrent/persistent acute otitis media
due to Multidrug-resistant Streptococcus
pneumonia, H. influenzae, or M. catar-
rhalis
PO (Children �40 kg): 80–90 mg/kg/day in di-
vided doses q 12 hr for 10 days (as ES formulation
only).

Renal Impairment
PO (Adults): CCr 10–30 mL/min—250–500 mg
q 12 hr (do not use 875 mg tablet); CCr �10 mL/
min—250–500 mg q 24 hr.
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AOtitis Media, Sinusitis, Lower Respira-
tory Tract Infections, Serious Infections
PO (Children �3 mo): 200 mg/5 mL or 400 mg/5
mL suspension—45 mg/kg/day divided q 12 hr;
125 mg/5 mL or 250 mg/5 mL suspension—40
mg/kg/day divided q 8 hr.

Less Serious Infections
PO (Children �3 mo): 200 mg/5 mL or 400 mg/5
mL suspension—25 mg/kg/day divided q 12 hr or
20 mg/kg/day divided q 8 hr (as 125 mg/5 mL or
250 mg/5 mL suspension).
PO (Children �3 mo): 15 mg/kg q 12 hr (125
mg/mL suspension recommended).

Availability (generic available)
Tablets: 250 mg amoxicillin with 125 mg clavulan-
ate, 500 mg amoxicillin with 125 mg clavulanate,
875 mg amoxicillin with 125 mg clavulanate. Cost:
Generic—250 mg $149.99/30, 500 mg $68.98/30,
875 mg $47.98/30. Chewable tablets (cherry-
banana flavor): 200 mg amoxicillin with 28.5 mg
clavulanate, 400 mg amoxicillin with 57 mg clavu-
lanate. Cost: Generic—400 mg $60.99/20. Ex-
tended-release tablets (scored): 1000 mg
amoxicillin with 62.5 mg clavulanate. Cost: 1000
mg $116.69/28. Powder for oral suspension
(125 mg/5 mL is banana flavor; 200 mg/5ml is
fruit flavor; 250 mg/5 mL is orange flavor; 400
mg/5 mL is fruit flavor; 600 mg/5 mL is orange
or strawberry-creme flavor): 125 mg amoxicillin
with 31.25 mg clavulanate/5 mL, 200 mg amoxicillin
with 28.5 mg clavulanate/5 mL, 250 mg amoxicillin
with 62.5 mg clavulanate/5 mL, 400 mg amoxicillin
with 57 mg clavulanate/5 mL, 600 mg amoxicillin
with 42.9 mg clavulanate/5 mL (ES formulation).
Cost: Generic—250 mg $85.99/100 mL, 600 mg
$35.99/75 mL.

NURSING IMPLICATIONS
Assessment
● Assess for infection (vital signs; appearance of

wound, sputum, urine, and stool; WBC) at begin-
ning of and throughout therapy.

● Obtain a history before initiating therapy to deter-
mine previous use of and reactions to penicillins
or cephalosporins. Persons with a negative his-
tory of penicillin sensitivity may still have an aller-
gic response.

● Observe for signs and symptoms of anaphylaxis
(rash, pruritus, laryngeal edema, wheezing). No-
tify health care professional immediately if these
occur.

● Obtain specimens for culture and sensitivity prior
to therapy. First dose may be given before receiv-
ing results.

● Monitor bowel function. Diarrhea, abdominal
cramping, fever, and bloody stools should be re-
ported to health care professional promptly as a
sign of pseudomembranous colitis. May begin up
to several weeks following cessation of therapy.

● Lab Test Considerations: May causeqserum
alkaline phosphatase, LDH, AST, and ALT concen-
trations. Elderly men and patients receiving pro-
longed treatment are atqrisk for hepatic dys-
function.

● May cause false-positive direct Coombs’ test re-
sult.

Potential Nursing Diagnoses
Risk for infection (Indications, Side Effects)
Noncompliance (Patient/Family Teaching)

Implementation
● PO: Administer around the clock. Administer at

the start of a meal to enhance absorption and to
decrease GI side effects. Do not administer with
high fat meals; clavulanate absorption is de-
creased. XR tablet is scored and can be broken
for ease of administration. Capsule contents may
be emptied and swallowed with liquids. Chewable
tablets should be crushed or chewed before swal-
lowing with liquids. Shake oral suspension before
administering. Refrigerated reconstituted suspen-
sion should be discarded after 10 days.

● Two 250-mg tablets are not bioequivalent to one
500-mg tablet; 250-mg tablets and 250-mg chew-
able tablets are also not interchangeable. Two
500-mg tablets are not interchangeable with one
1000-mg XR tablet; amounts of clavulanic acid
and durations of action are different. Augmentin
ES 600 (600 mg/5 mL) does not contain the
same amount of clavulanic acid as any of the
other Augmentin suspensions. Suspensions are
not interchangeable.

● Pedi: Do not administer 250-mg chewable tablets
to children �40 kg due to clavulanate content.
Children �3 mo should receive the 125-mg/5 mL
oral solution.

Patient/Family Teaching
● Instruct patients to take medication around the

clock and to finish the drug completely as di-
rected, even if feeling better. Advise patients that
sharing of this medication may be dangerous.

● Pedi: Teach parents or caregivers to calculate and
measure doses accurately. Reinforce importance
of using measuring device supplied by pharmacy
or with product, not household items.
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● Advise patient to report the signs of superinfec-
tion (furry overgrowth on the tongue, vaginal
itching or discharge, loose or foul-smelling
stools) and allergy.

● Instruct patient to notify health care professional
immediately if diarrhea, abdominal cramping, fe-
ver, or bloody stools occur and not to treat with
antidiarrheals without consulting health care pro-
fessionals.

● Instruct the patient to notify health care profes-
sional if symptoms do not improve or if nausea or
diarrhea persists when drug is administered with
food.

● Instruct female patients taking oral contraceptives
to use an alternate or additional method of con-
traception during therapy and until next men-
strual period.

Evaluation/Desired Outcomes
● Resolution of the signs and symptoms of infec-

tion. Length of time for complete resolution de-
pends on the organism and site of infection.

amphetamine mixtures
(am-fet-a-meen)
Amphetamine Salt, Adderall, Adderall
XR
Classification
Therapeutic: central nervous system stimu-
lants

Schedule II

Pregnancy Category C

Indications
ADHD. Narcolepsy.

Action
Causes release of norepinephrine from nerve end-
ings. Pharmacologic effects are: CNS and respiratory
stimulation, Vasoconstriction, Mydriasis (pupillary
dilation). Therapeutic Effects: Increased motor
activity, mental alertness, and decreased fatigue in
narcoleptic patients. Increased attention span in
ADHD.

Pharmacokinetics
Absorption: Well absorbed after oral administra-
tion.
Distribution: Widely distributed in body tissues,
with high concentrations in the brain and CSF.
Crosses placenta and enters breast milk.
Metabolism and Excretion: Some metabolism
by the liver. Urinary excretion is pH-dependent. Al-
kaline urine promotes reabsorption and prolongs
action.

Half-life: Children 6–12 yrs: 9–11 hr; Adults:
10–13 hr (depends on urine pH).

TIME/ACTION PROFILE (CNS stimulation)

ROUTE ONSET PEAK DURATION

PO tablet: 0.5–1
hr

tablet: 3 hr
capsule: 7
hr

4–6 hr

Contraindications/Precautions
Contraindicated in: Hyperexcitable states includ-
ing hyperthyroidism; Psychotic personalities; Sui-
cidal or homicidal tendencies; Chemical depen-
dence; Glaucoma; Structural cardiac abnormalities
(mayqthe risk of sudden death); OB: Potentially
embryotoxic.
Use Cautiously in: Cardiovascular disease (sud-
den death has occurred in children with structural
cardiac abnormalities or other serious heart prob-
lems); History of substance abuse (misuse may re-
sult in serious cardiovascular events/sudden death);
Hypertension; Diabetes mellitus; Tourette’s syn-
drome (may exacerbate tics); Geri: Geriatric or de-
bilitated patients may be more susceptible to side ef-
fects.

Adverse Reactions/Side Effects
CNS: hyperactivity, insomnia, restlessness, tremor,
behavioral disturbances, dizziness, hallucinations,
headache, mania, irritability, thought disorder. CV:
SUDDEN DEATH, palpitations, tachycardia, cardiomy-
opathy (increased with prolonged use, high doses),
hypertension, hypotension. GI: anorexia, constipa-
tion, cramps, diarrhea, dry mouth, metallic taste,
nausea, vomiting. GU: erectile dysfunction,qlibido.
Derm: urticaria. Endo: growth inhibition (with
long term use in children). Misc: psychological de-
pendence.

Interactions
Drug-Drug: Use with MAO inhibitors or meper-
idine can result in hypertensive crisis.qadrenergic
effects with other adrenergics or thyroid prepa-
rations. Drugs that alkalinize urine (sodium
bicarbonate, acetazolamide)pexcretion,qef-
fects. Drugs that acidify urine (ammonium
chloride, large doses of ascorbic acid)qexcre-
tion,peffects.qrisk of hypertension and bradycar-
dia with beta blockers.qrisk of arrhythmias with
digoxin. Tricyclic antidepressants mayqeffect
of amphetamine but mayqrisk of arrhythmias, hy-
pertension, or hyperpyrexia. Proton pump inhibi-
tors mayqeffects.
Drug-Natural Products: Use with St. John’s
wort mayqserious side effects (avoid concurrent
use).
Drug-Food: Foods that alkalinize the urine
(fruit juices) canqeffect of amphetamine.
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ARoute/Dosage
Dose is expressed in total amphetamine content
(amphetamine � dextroamphetamine).

ADHD
PO (Children �6 yr): 5 mg/day 1–2 times daily;
qdaily dose by 5 mg at weekly intervals. Sustained-
release capsules can be given once daily, tablets
every 8–12 hr. If starting therapy with extended-re-
lease capsules, start with 10 mg once daily andqby
10 mg/day at weekly intervals (up to 40 mg/day).
PO (Adults): 20 mg/day initially (as extended-re-
lease product).
PO (Children 3–5 yr): 2.5 mg/day in the morn-
ing;qdaily dose by 2.5 mg at weekly intervals not to
exceed 40 mg/day.

Narcolepsy
PO (Adults and Children �12 yr): 10–60 mg/
day in divided doses; start with 10 mg/day,qby 10
mg/day at weekly intervals. Sustained-release cap-
sules can be given once daily, tablets every 8–12 hr.
PO (Children 6–12 yr): 5 mg once daily; mayq
by 5 mg/day at weekly intervals to a maximum of 60
mg/day.

Availability (generic available)
Amount is expressed in total amphetamine content
(amphetamine � dextroamphetamine).
Tablets: 5 mg, 7.5 mg, 10 mg, 12.5 mg, 15 mg, 20
mg, 30 mg. Cost: Generic—5 mg $119.98/90, 7.5
mg $116.96/90, 10 mg $121.46/90, 12.5 mg
$116.96/90, 15 mg $116.96/90, 20 mg $121.47/90,
30 mg $119.98/90. Extended-release capsules:
5 mg, 10 mg, 15 mg, 20 mg, 25 mg, 30 mg. Cost:
Generic—5 mg $494.94/90, 10 mg $543.94/90,
15 mg $483.96/90, 20 mg $494.94/90, 25 mg
$494.94/90, 30 mg $517.46/90.

NURSING IMPLICATIONS
Assessment
● Monitor BP, pulse, and respiration before and

periodically during therapy. Obtain a history (in-
cluding assessment of family history of sudden
death or ventricular arrhythmia), physical exam
to assess for cardiac disease, and further evalua-
tion (ECG and echocardiogram), if indicated. If
exertional chest pain, unexplained syncope, or
other cardiac symptoms occur, evaluate
promptly.

● May produce a false sense of euphoria and well-
being. Provide frequent rest periods and observe
patient for rebound depression after the effects of
the medication have worn off.

● Monitor closely for behavior change.

● Has high dependence and abuse potential. Toler-
ance to medication occurs rapidly; do not in-
crease dose.

● ADHD: Monitor weight biweekly and inform phy-
sician of significant loss. Pedi: Monitor height pe-
riodically in children; inform physician of growth
inhibition.

● Assess child’s attention span, impulse control,
and interactions with others. Therapy may be in-
terrupted at intervals to determine whether symp-
toms are sufficient to continue therapy.

● Narcolepsy: Observe and document frequency
of narcoleptic episodes.

● Lab Test Considerations: May interfere with
urinary steroid determinations.

● May causeqplasma corticosteroid concentra-
tions; greatest in evening.

Potential Nursing Diagnoses
Disturbed thought process (Side Effects)

Implementation
● Do not confuse Adderall with Inderal or Adderall

XR.
● PO: Use the lowest effective dose.
● May be taken without regard to food.
● Extended-release capsules may be swallowed

whole or opened and sprinkled on applesauce;
swallow contents without chewing. Applesauce
should be swallowed immediately; do not store.
Do not divide contents of capsule; entire contents
of capsule should be taken.

● ADHD: Pedi: When symptoms are controlled,
dose reduction or interruption of therapy may be
possible during summer months or may be given
on each of the 5 school days, with medication-
free weekends and holidays.

Patient/Family Teaching
● Instruct patient to take medication at least 6 hr

before bedtime to avoid sleep disturbances.
Missed doses should be taken as soon as remem-
bered up to 6 hr before bedtime. With extended
release capsule, avoid afternoon doses to prevent
insomnia. Do not double doses. Advise patient
and parents to read the Medication Guide prior
to starting therapy and with each Rx refill. In-
struct patient not to alter dose without consulting
health care professional. Abrupt cessation of high
doses may cause extreme fatigue and mental de-
pression.

● Inform patient that sharing this medication may
be dangerous.

● Inform patient that the effects of drug-induced
dry mouth can be minimized by rinsing frequently
with water or chewing sugarless gum or candies.
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● Advise patient to limit caffeine intake.
● May impair judgment. Advise patient to use cau-

tion when driving or during other activities re-
quiring alertness.

● Inform patient that periodic holidays from the
drug may be used to assess progress and de-
crease dependence. Pedi: Children should be
given a drug-free holiday each year to reassess
symptoms and treatment. Doses will change as
children age due to pharmacokinetic changes
such as slower hepatic metabolism.

● Advise patient and/or parents to notify health care
professional of behavioral changes.

● Advise patient to notify health care professional if
nervousness, restlessness, insomnia, dizziness,
anorexia, or dry mouth becomes severe. Pedi: If
reduced appetite and weight loss are a problem,
advise parents to provide high calorie meals
when drug levels are low (at breakfast and or
bedtime).

● Caution patients to inform health care profes-
sional if they have ever abused or been dependent
on alcohol or drugs, or if they are now abusing or
dependent on alcohol or drugs.

● Advise patient to notify health care professional if
pregnancy is planned or suspected, or if breast-
feeding.

● Emphasize the importance of routine follow-up
exams to monitor progress.

● Home Care Issues: Advise parents to notify
school nurse of medication regimen.

Evaluation/Desired Outcomes
● Improved attention span.
● Decrease in narcoleptic symptoms.

HIGH ALERT

amphotericin B
deoxycholate
(am-foe-ter-i-sin)

Fungizone

amphotericin B cholesteryl
sulfate
Amphotec

amphotericin B lipid
complex
Abelcet

amphotericin B liposome
AmBisome
Classification
Therapeutic: antifungals

Pregnancy Category B

Indications
IV: Treatment of progressive, potentially fatal fungal
infections. The cholesteryl sulfate, lipid complex,
and liposome formulations should be considered
for patients who are intolerant (e.g., renal dysfunc-
tion) or refractory to amphotericin B dexycholate.
Amphotericin B liposome: Management of sus-
pected fungal infections in febrile neutropenic pa-
tients: Treatment of visceral leishmaniasis, Treat-
ment of cryptococcal meningitis in HIV patients.

Action
Binds to fungal cell membrane, allowing leakage of
cellular contents. Toxicity (especially acute infusion
reactions and nephrotoxicity) is less with lipid for-
mulations. Therapeutic Effects: Can be fungis-
tatic or fungicidal (depends on concentration
achieved and susceptibility of organism). Spec-
trum: Active against: Aspergillosis, Blastomycosis,
Candidiasis, Coccidioidomycosis, Cryptococcosis,
Histoplasmosis, Leishmaniasis (liposomal formula-
tion only), Mucormycosis.

Pharmacokinetics
Absorption: IV administration results in complete
bioavailability.
Distribution: Extensively distributed to body tis-
sues and fluids. Poor penetration into CSF.
Metabolism and Excretion: Elimination is very
prolonged. Detectable in urine up to 7 wk after dis-
continuation.
Half-life: Biphasic—initial phase, 24–48 hr; ter-
minal phase, 15 days. Cholesteryl sulfate—28 hr.
Lipid complex—174 hr. Liposomal—100–153
hr.

TIME/ACTION PROFILE (blood levels)

ROUTE ONSET PEAK DURATION

IV rapid end of infu-
sion

24 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Lactation:
Potential for distribution into breast milk and toxic-
ity in infant; discontinue nursing.
Use Cautiously in: Renal impairment or electro-
lyte abnormalities; Patients receiving concurrent
leukocyte transfusions (qrisk of pulmonary toxic-
ity); OB: Has been used safely.

Adverse Reactions/Side Effects
CNS: anxiety, confusion, headache, insomnia.
Resp: dyspnea, hypoxia, wheezing. CV: chest pain,
hypotension, tachycardia, edema, hypertension. GI:
diarrhea, hyperbilirubinemia,qliver enzymes, nau-
sea, vomiting, abdominal pain. GU: nephrotoxicity,
hematuria. F and E: hyperglycemia, hypocalcemia,
hypokalemia, hypomagnesemia. Hemat: anemia,
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Aleukopenia, thrombocytopenia. Derm: pruritis,
rashes. Local: phlebitis. MS: arthralgia, myalgia.
Misc: HYPERSENSITIVITY REACTIONS, chills, fever,
acute infusion reactions.

Interactions
Drug-Drug:qrisk of nephrotoxicity, broncho-
spasm, and hypotension with antineoplastics.
Concurrent use with corticosteroidsqrisk of hy-
pokalemia. Concurrent use with zidovudine may
qthe risk of myelotoxicity and nephrotoxicity. Con-
current use with flucytosineqantifungal activity
but mayqthe risk of toxicity from flucytosine. Com-
bined use with azole antifungals may induce fun-
gal resistance.qrisk of nephrotoxicity with other
nephrotoxic agents such as aminoglycosides,
cyclosporine, or tacrolimus. Hypokalemia from
amphotericinqthe risk of digoxin toxicity. Hypo-
kalemia may enhance the curariform effects of neu-
romuscular blocking agents.

Route/Dosage
Specific dosage and duration of therapy depend on
nature of infection being treated.

Amphotericin Deoxycholate
IV (Adults): Give test dose of 1 mg. If test dose tol-
erated, initiate therapy with 0.25 mg/kg/day (doses
up to 1.5 mg/kg/day may be used, depending on
type of infection) (alternate-day dosing may also be
used); Bladder irrigation— Instill 50 mcg/mL so-
lution into bladder daily for 5–10 days.
IV (Infants and Children): Give test dose of 0.1
mg/kg (maximum dose 1 mg) or may administer
initial dose of 0.25–1 mg/kg/day over 6 hr (without
test dose) (some infections may require 1.5 mg/kg/
day; alternate-day dosing may be used).
IT (Adults): 25–300 mcg q 48–72 hr,qto 500
mcg–1 mg as tolerated (maximum total dose � 15
mg).
IT (Children): 25–100 mcg q 48–72 hr;qto 500
mcg as tolerated.

Amphotericin B Cholesteryl Sulfate (Am-
photec)
IV (Adults and Children): 3–4 mg/kg q 24 hr
(no test dose needed).

Amphotericin B Lipid Complex (Abelcet)
IV (Adults and Children): 2.5–5 mg/kg q 24 hr
(no test dose needed).

Amphotericin B Liposome (AmBisome)
IV (Adults and Children): Empiric therapy—3
mg/kg q 24 hr; Documented infections—3–5
mg/kg q 24 hr; Visceral leishmaniasis (immuno-

competent patients)—3 mg/kg q 24 hr on days
1–5, then 3 mg/kg q 24 hr on days 14 and 21; Vis-
ceral leishmaniasis (immunosuppressed pa-
tients)—4 mg/kg q 24 hr on days 1–5, then 4 mg/
kg q 24 hr on days 10, 17, 24, 31, and 38; Crypto-
coccal meningitis in HIV patients—6 mg/kg q 24
hr.

Availability (generic available)
Amphotericin Deoxycholate
Powder for injection: 50 mg/vial.

Amphotericin B Cholesteryl Sulfate
Powder for injection: 50 mg/vial, 100 mg/vial.

Amphotericin B Lipid Complex
Suspension for injection: 5 mg/mL.

Amphotericin B Liposome
Powder for injection: 50 mg/vial.

NURSING IMPLICATIONS
Assessment
● Monitor patient closely during test dose and the

first 1–2 hr of each dose for fever, chills, head-
ache, anorexia, nausea, or vomiting. Premedica-
ting with antipyretics, corticosteroids, antihista-
mines, meperidine, and antiemetics may
decrease these reactions. Febrile reaction usually
subsides within 4 hr after the infusion is com-
pleted.

● Assess injection site frequently for thrombo-
phlebitis or leakage. Drug is very irritating to tis-
sues.

● Monitor vital signs every 15 min during test dose
and every 30 min for 2–4 hr after administration.
Meperidine and dantrolene have been used to
prevent and treat rigors. Assess respiratory status
(lung sounds, dyspnea) daily. If respiratory dis-
tress occurs, discontinue infusion immediately;
anaphylaxis may occur. Equipment for cardiopul-
monary resuscitation should be readily available.

● Monitor intake and output and weigh daily. Ade-
quate hydration (2000–3000 mL/day) and main-
taining sodium balance may minimize nephrotox-
icity.

● Lab Test Considerations: Monitor CBC, BUN
and serum creatinine, and potassium and magne-
sium levels daily. If BUN and serum creatinineq
significantly, may need to discontinue or consider
switching to cholesteryl sulfate, lipid complex, or
liposomal formulation.

Potential Nursing Diagnoses
Risk for infection (Indications)
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Implementation
● Do not confuse amphotericin B cholesteryl sulfate

(Amphotec) with amphotericin deoxycholate,
amphotericin B lipid complex (Abelcet), or am-
photericin B liposome (AmBisome); they are not
interchangeable.

● This drug should be administered IV only to hos-
pitalized patients or those under close supervi-
sion. Diagnosis should be confirmed before ad-
ministration.

Amphotericin B Deoxycholate
IV Administration

● pH: 5.7–8.0.
● Test dose: Reconstitute 50-mg vial with 10 mL of

sterile water for injection to achieve a concentra-
tion of 5 mg/mL. Reconstituted vial stable for 24
hr at room temperature or 1 wk if refrigerated.
Diluent: Further dilute with 500 mL of D5W.
May be diluted in 250 mL of D5W if being admin-
istered via a central venous catheter. Protect infu-
sion from light. Infusion stable for 24 hr at room
temperature or 2 days if refrigerated. To obtain
test dose, withdraw 1 mg (10 mL) from 500 mL
infusion and further dilute with D5W to a total
volume of 20 mL. Concentration: 0.05 mg/mL.
Rate: Infuse over 10–30 min to determine pa-
tient tolerance. Pedi: Infuse over 30–60 min.

● Intermittent Infusion: Diluent: Reconstitute
and dilute 50-mg vial as per the directions above.
Concentration: Final concentration of infusion
should not exceed 0.1 mg/mL for peripheral infu-
sion or 0.25 mg/mL for central line administra-
tion. Rate: Infuse slowly over 4–6 hr.

● Y-Site Compatibility: aldesleukin, amiodarone,
dactinomycin, diltiazem, etoposide, hydromor-
phone, ifosfamide, lorazepam, nesiritide, octreo-
tide, oxaliplatin, tacrolimus, teniposide, thiotepa,
zidovudine.

● Y-Site Incompatibility: acyclovir, alfentanil, al-
lopurinol, amifostine, amikacin, ampicillin, am-
picillin/sulbactam, amsacrine, anidulafungin,
atracurium, atropine, aztreonam, benztropine,
bivalirudin, bumetanide, butorphanol, calcium
chloride, calcium gluconate, carboplatin, caspo-
fungin, cefepime, cefonocid, cefotetan, chloram-
phenicol, cimetidine, cisplatin, clindamycin, co-
deine, cyanocobalamin, cyclophosphamide,
cytarabine, dantrolene, daptomycin, dexametha-
sone, dexmedetonidine, diazepam, diazoxide, di-
goxin, diphenhydramine, dobutamine, docetaxel,
dopamine, doxacurium, doxorubicin, doxorubi-
cin liposome, doxycycline, ephedrine, epirubicin,
epoetin alfa, eptifibatide, ertapenem, erythromy-
cin, esmolol, etoposide phosphate, famotidine,
fenoldopam, filgrastim, fluconazole, fludarabine,

fluorouracil, foscarnet, ganciclovir, gemcitabine,
gentamicin, glycopyrrolate, granisetron, haloperi-
dol, hetastarch, hydralazine, hydrocortisone, hy-
droxyzine, idarubicin, isoproterenol, ketorolac,
labetalol, levofloxacin, lidocaine, linezolid, mel-
phalan, meperidine, merchlorethamine, merope-
nem, metaraminol, methotrexate, methoxamine,
methylprednisolone, metoclopramide, metopro-
lol, metronidazole, midazolam, milrinone, mito-
xantrone, morphine, nafcillin, nalbuphine, nitro-
prusside, norepinephrine, ondansetron,
oxacillin, paclitaxel, palonosetron, pancuronium,
pantoprazole, papaverine, pemetrexed, penicillin
G, pentamidine, pentazocine, phentolamine,
phenylephrine, phenytoin, piperacillin/tazobac-
tam, potassium chloride, prochlorperazine,
promethazine, propofol, propranolol, protamine,
pyridoxime, quinupristin/dalfopristin, rituximab,
rocuronium, sodium acetate, sodium bicarbon-
ate, succinylcholine, sufentanil, thiamine, tigecyc-
line, tirofiban, tobramycin, tolazoline, trastu-
zumab, trimethoprim/sulfamethoxazole,
vancomycin, vasopressin, vecuronium, verapamil,
vincristine, vinorelbine, voriconazole.

● Solution Incompatibility: LR injection, saline
solutions.

Amphotericin B Cholesteryl Sulfate
IV Administration

● pH: 5.0–6.0.
● Test Dose: Diluent: Reconstitute 50-mg vial

with 10 mL and 100-mg vial with 20 mL of sterile
water for injection to achieve a concentration of 5
mg/mL. Reconstituted vials are stable for 24 hr if
refrigerated. Further dilute with D5W to achieve
concentration below. Do not use other diluents.
Infusion stable for 24 hr if refrigerated. Protect
from light. To obtain test dose, withdraw 10 mL
from final preparation. Concentration: Final
concentration of infusion should be approxi-
mately 0.6 mg/mL (range 0.16–0.83 mg/mL).
Rate: Infuse over 15–30 min.

● Intermittent Infusion: Diluent: Prepare infu-
sion according to directions above. Concentra-
tion: Final concentration of infusion should be
approximately 0.6 mg/mL (range 0.16–0.83 mg/
mL). Rate: Infuse at a rate of 1 mg/kg/hr. If pa-
tient tolerates infusion without adverse reactions,
infusion time may be shortened to a minimum of
2 hr. If reactions occur or patient cannot tolerate
volume, infusion time may be extended. Rapid in-
fusions may cause hypotension, hypokalemia, ar-
rhythmias, and shock.

● Y-Site Compatibility: acyclovir, aminophylline,
cefoxitin, clindamycin, dexamethasone, fentanyl,
furosemide, ganciclovir, granisetron, hydrocorti-
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Asone, ifosfamide, lorazepam, mannitol, metho-
trexate, methylprednisolone, nitroglycerin, sufen-
tanil, trimethoprim/sulfamethoxazole, vinblastine,
vincristine, zidovudine.

● Y-Site Incompatibility: alfentanil, amikacin,
ampicillin, ampicillin/sulbactam, aztreonam, bu-
prenorphine, butorphanol, calcium chloride, cal-
cium gluconate, carboplatin, cefazolin, cefepime,
ceftazidime, ceftriaxone, cimetidine, cisatracu-
rium, cisplatin, cyclophosphamide, cyclosporine,
cytarabine, diazepam, digoxin, diphenhydramine,
dobutamine, dopamine, doxorubicin, doxorubi-
cin liposome, droperidol, enalaprilat, esmolol,
famotidine, fluconazole, fluorouracil, gentamicin,
haloperidol, heparin, hydromorphone, hydroxy-
zine, imipenem/cilastatin, labetalol, leucovorin,
lidocaine, magnesium sulfate, meperidine,
mesna, metoclopramide, metoprolol, metronida-
zole, midazolam, mitoxantrone, morphine, nal-
buphine, naloxone, ondansetron, paclitaxel, pen-
tobarbital, phenobarbital, phenytoin, piperacillin/
tazobactam, potassium chloride, prochlorpera-
zine, promethazine, propranolol, ranitidine, re-
mifentanil, sodium bicarbonate, ticarcillin-clavu-
lanate, tobramycin, vancomycin, vecuronium,
verapamil, vinorelbine.

● Solution Incompatibility: saline solutions.

Amphotericin B Lipid Complex
IV Administration

● pH: 5.0–6.0.
● Intermittent Infusion: Diluent: Shake vial

gently until yellow sediment at bottom has dis-
solved. Withdraw dose from required number of
vials with 18-gauge needle. Replace needle from
syringe filled with amphotericin B lipid complex
with 5-micron filter needle. Each filter needle
may be used to filter the contents of no more than
4 vials. Insert filter needle of syringe into IV bag
of D5W and empty contents of syringe into bag.
Protect from light. Infusion is stable for 6 hr at
room temperature or 48 hr if refrigerated. Con-
centration: Final concentration of infusion
should be 1 mg/mL; a concentration of 2 mg/mL
can be used for pediatric patients or patients who
cannot tolerate large volumes of fluid. Rate: Do
not use an in-line filter. Infuse at a rate of 2.5 mg/
kg/hr via infusion pump. If infusion exceeds 2 hr,
mix contents by shaking infusion bag every 2 hr.
If administering through an existing line, flush
line with D5W before infusion or use a separate
line.

● Y-Site Compatibility: anidulafungin, ertape-
nem, octreotide.

● Y-Site Incompatibility: bivalirudin, caspofun-
gin, daptomycin, tirofiban.

● Solution Incompatibility: saline solutions.

Amphotericin B Liposome
IV Administration

● pH: 5.0–6.0.
● Intermittent Infusion: Diluent: Reconstitute

each 50–mg vial with 12 mL of sterile water for
injection to achieve concentration of 4 mg/mL.
Immediately shake vial vigorously for at least 30
seconds until all particulate matter is completely
dispersed. Reconstituted vials are stable for 24 hr
if refrigerated. Withdraw appropriate volume for
dilution into a syringe. Attach the 5-micron filter
to the syringe and inject syringe contents into an
appropriate volume of D5W. Infusion should be
administered within 6 hr of dilution. Concentra-
tion: Final concentration of infusion should be
1–2 mg/mL; a lower concentration (0.2–0.5
mg/mL) may be used for infants and small chil-
dren. Rate: Infuse over 2 hr. Infusion time may
be shortened to 1 hr if patient tolerates infusion
without any adverse reactions. If discomfort oc-
curs during infusion, duration of infusion may be
increased. May be administered through an in-
line filter with pore diameter of at least 1 micron.
If administering through an existing line, flush
line with D5W before infusion or use a separate
line.

● Y-Site Compatibility: acyclovir, amifostine,
aminophylline, anidulafungin, atropine, azithro-
mycin, bivalirudin, bumetanide, buprenorphine,
busulfan, butorphanol, carboplatin, carmustine,
cefazolin, cefoxitin, ceftriaxone, cefuroxime, ci-
metidine, clindamycin, cyclophosphamide, cytar-
abine, dactinomycin, daptomycin, dexametha-
sone, dexmedetonidine, diphenhydramine,
doxacurium, enalaprilat, ephedrine, epinephrine,
eptifibatide, ertapenem, esmolol, etoposide, fam-
otidine, fenoldopam, fentanyl, fludarabine, fluo-
rouracil, fosphenytoin, furosemide, granisetron,
haloperidol, heparin, hydrocortisone, hydromor-
phone, ifosfamide, isoproterenol, ketorolac, le-
vorphanol, lidocaine, linezolid, mesna, metho-
trexate, methylprednisolone, metoprolol,
milrinone, mitomycin, nesiritide, nitroglycerin,
nitroprusside, octreotide, oxaliplatin, oxytocin,
palonosetron, pancuronium, pantoprazole, pe-
metrexed, pentobarbital, phenobarbital, phenyl-
ephrine, piperacillin/tazobactam, potassium
chloride, procainamide, ranitidine, sufetanil, tac-
rolimus, theophylline, thiopental, thiotepa, ticar-
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cillin/clavulanate, tigecycline, trimethoprim/sulfa-
methoxazole, vasopressin, vincristine,
voriconazole, zidovudine.

● Y-Site Incompatibility: alfentanil, amikacin,
ampicillin, ampicillin/sulbactam, aztreonam,
bleomycin, calcium chloride, calcium gluconate,
caspofungin, cefepime, cefotaxime, ceftazidime,
ciprofloxacin, cisplatin, cyclosporine, dacarba-
zine, daunorubicin, dexrazoxane, diazepam, di-
goxin, diltiazem, dobutamine, docetaxel, dolase-
tron, dopamine, doxorubicin, doxycycline,
droperidol, epirubicin, erythromycin, etoposide
phosphate, gemcitabine, gentamicin, hetastarch,
hydroxyzine, idarubicin, imipenem/cilastatin, la-
betalol, leucovorin, levofloxacin, lorazepam,
magnesium sulfate, mannitol, mechlorethamine,
meperidine, meropenem, metoclopramide, met-
ronidazole, midazolam, mitoxantrone, morphine,
nalbuphine, naloxone, nicardipine, ondansetron,
paclitaxel, pentamidine, phenytoin, potassium
phosphates, prochlorperazine, promethazine,
propranolol, quinupristin/dalfopristin, sodium
bicarbonate, sodium phosphates, teniposide, to-
bramycin, vancomycin, verapamil, vinblastine, vi-
norelbine.

● Solution Incompatibility: Do not dilute or ad-
mix with saline solutions, other medications, or
solutions containing a bacteriostatic agent.

Patient/Family Teaching
● Explain need for long duration of IV or topical

therapy.
● IV: Inform patient of potential side effects and

discomfort at IV site. Advise patient to notify
health care professional if side effects occur.

● Home Care Issue: Instruct family or caregiver
on dilution, rate, and administration of drug and
proper care of IV equipment.

Evaluation/Desired Outcomes
● Resolution of signs and symptoms of infection.

Several weeks to months of therapy may be re-
quired to prevent relapse.

ampicillin (am-pi-sil-in)
Classification
Therapeutic: anti-infectives
Pharmacologic: aminopenicillins

Pregnancy Category B

Indications
Treatment of the following infections: Skin and skin
structure infections, Soft-tissue infections, Otitis me-
dia, Sinusitis, Respiratory infections, Genitourinary
infections, Meningitis, Septicemia. Endocarditis pro-
phylaxis. Unlabeled Use: Prevention of infection

in certain high-risk patients undergoing cesarean
section.

Action
Binds to bacterial cell wall, resulting in cell death.
Therapeutic Effects: Bactericidal action; spec-
trum is broader than penicillin. Spectrum: Active
against: Streptococci, nonpenicillinase-producing
staphylococci, Listeria, Pneumococci, Enterococci,
Haemophilus influenzae, Escherichia coli, Enter-
obacter, Klebsiella, Proteus mirabilis, Neisseria
meningitidis, N. gonorrhoeae, Shigella, Salmo-
nella.

Pharmacokinetics
Absorption: Moderately absorbed from the duo-
denum (30–50%).
Distribution: Diffuses readily into body tissues
and fluids. CSF penetration isqin the presence of
inflamed meninges. Crosses the placenta; enters
breast milk in small amounts.
Metabolism and Excretion: Variably metabo-
lized by the liver (12–50%). Renal excretion is vari-
able (25–60% after oral dosing; 50–85% after IM
administration).
Half-life: Neonates: 1.7–4 hr; Children and Adults:
1–1.5 hr (qin renal impairment).

TIME/ACTION PROFILE (blood levels)

ROUTE ONSET PEAK DURATION

PO rapid 1.5–2 hr 4–6 hr
IM rapid 1 hr 4–6 hr
IV rapid end of infu-

sion
4–6 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity to penicil-
lins.
Use Cautiously in: Severe renal insufficiency
(doseprequired if CCr �10 mL/min); Infectious
mononucleosis, acute lymphocytic leukemia or cyto-
megalovirus infection (qincidence of rash); Pa-
tients allergic to cephalosporins; OB: Has been used
during pregnancy; Lactation: Distributed into breast
milk. Can cause rash, diarrhea, and sensitization in
the infant.

Adverse Reactions/Side Effects
CNS: SEIZURES (high doses). GI: PSEUDOMEMBRAN-
OUS COLITIS, diarrhea, nausea, vomiting. Derm:
rash, urticaria. Hemat: blood dyscrasias. Misc: al-
lergic reactions including ANAPHYLAXIS and SERUM

SICKNESS, superinfection.

Interactions
Drug-Drug: Probenecidprenal excretion andq
blood levels of ampicillin—therapy may be com-
bined for this purpose. Large doses mayqthe risk
of bleeding with warfarin.qrisk of with concur-
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Arent allopurinol therapy. Maypthe effectiveness of
oral hormonal contraceptives.

Route/Dosage
Respiratory and Soft-Tissue Infections
PO (Adults and Children �20 kg): 250–500 mg
q 6 hr.
PO (Children �20 kg): 50–100 mg/kg/day in di-
vided doses q 6–8 hr (not to exceed 2–3 g/day).
IM, IV (Adults and Children �40 kg ): 500 mg
to 3 g q 6 hr (not to exceed 14 g/day).
IM, IV (Children �40 kg): 100–200 mg/kg/day
in divided doses q 6–8 hr (not to exceed 12 g/day).

Bacterial Meningitis Caused by H. in-
fluenzae, Streptococcus pneumoniae,
Group B streptococcus or N. meningitidis
or Septicemia
IM, IV (Adults): 500 mg to 3 g q 6 hr (not to ex-
ceed 14 g/day).
IM, IV (Children �1 mo): 200–400 mg/kg/day in
divided doses q 6 hr (not to exceed 12 g/day).
IM, IV (Neonates �7 days): 200 mg/kg/day di-
vided q 8 hr.
IM, IV (Neonates �7 days): 300 mg/kg/day di-
vided q 6 hr.

GI/GU Infections Other Than N. gonor-
rhoeae
PO (Adults and Children �20 kg): 250–500 mg
q 6 hr (larger doses for more serious/chronic infec-
tions).
PO (Children �20 kg): 50–100 mg/kg/day in di-
vided doses q 6 hr.

N. gonorrhoeae
PO (Adults): 3 g with 1 g probenecid.
IM, IV (Adults and Children �40 kg ): 500 mg q
6 hr.
IM, IV (Children �40 kg): 100–200 mg/kg/day
in divided doses q 6–8 hr.

Urethritis Caused by N. gonorrhoeae in
Men
IM, IV (Adults and Children �40 kg ): 500 mg,
repeated 8–12 hr later; additional doses may be
necessary for more complicated infections (prostati-
tis, epididymitis).

Prevention of Bacterial Endocarditis
IM, IV (Adults): 2 g 30 min before procedure
(gentamicin may be added for high-risk patients);
additional 1 g may be given 6 hr later for high-risk
patients.

IM, IV (Children): 50 mg/kg (not to exceed 2 g)
30 min before procedure (gentamicin may be added
for high-risk patients); additional 25 mg/kg may be
given 6 hr later for high-risk patients.

Renal Impairment
(Adults and Children): CCr �10 mL/min—qdos-
ing interval to q 12 hr.

Availability (generic available)
Capsules: 250 mg, 500 mg. Suspension (wild
cherry flavor): 125 mg/5 mL, 250 mg/5 mL. Pow-
der for injection: 125 mg/vial, 250 mg/vial, 500
mg/vial, 1 g/vial, 2 g/vial, 10 g/vial.

NURSING IMPLICATIONS
Assessment
● Assess patient for infection (vital signs, wound

appearance, sputum, urine, stool, and WBC) at
beginning of and throughout therapy.

● Obtain a history before initiating therapy to deter-
mine previous use and reactions to penicillins or
cephalosporins. Persons with a negative history of
penicillin sensitivity may still have an allergic re-
sponse.

● Obtain specimens for culture and sensitivity be-
fore therapy. First dose may be given before re-
ceiving results.

● Observe patient for signs and symptoms of ana-
phylaxis (rash, pruritus, laryngeal edema, wheez-
ing). Discontinue the drug and notify health care
professional immediately if these occur. Keep epi-
nephrine, an antihistamine, and resuscitation
equipment close by in the event of an anaphylac-
tic reaction.

● Monitor bowel function. Diarrhea, abdominal
cramping, fever, and bloody stools should be re-
ported to health care professional promptly as a
sign of pseudomembranous colitis. May begin up
to several weeks following cessation of therapy.

● Assess skin for “ampicillin rash,” a nonallergic,
dull red, macular or maculopapular, mildly pru-
ritic rash.

● Lab Test Considerations: May causeqAST
and ALT.

● May cause transientpestradiol, total conjugated
estriol, estriol-glucuronide, or conjugated es-
trone in pregnant women.

● May cause a false-positive direct Coombs’ test re-
sult.

● May cause a false-positive urinary glucose.

Potential Nursing Diagnoses
Risk for infection (Indications, Side Effects)
Noncompliance (Patient/Family Teaching)
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Implementation
● Reserve IM or IV route for moderately severe or

severe infections or patients unable to take oral
medication. Change to PO as soon as possible.

● PO: Administer around the clock on an empty
stomach at least 1 hr before or 2 hr after meals
with a full glass of water. Capsules may be opened
and mixed with water. Reconstituted oral suspen-
sions retain potency for 7 days at room tempera-
ture and 14 days if refrigerated. Combination with
probenecid should be used immediately after re-
constitution.

● IM: Reconstitute for IM or IV use by adding ster-
ile water for injection 0.9–1.2 mL to the 125-mg
vial, 0.9–1.9 mL to the 250-mg vial, 1.2–1.8 mL
to the 500-mg vial, 2.4–7.4 mL to the 1-g vial,
and 6.8 mL to the 2-g vial.

IV Administration

● pH: 8–10.
● Direct IV: Add 5 mL of sterile water for injection

to each 125-, 250-, or 500-mg vial or at least
7.4–10 mL of diluent to each 1- or 2-g vial. Solu-
tion should be used within 1 hr of reconstitution.
Rate: Doses of 125–500 mg may be given over
3–5 min (not to exceed 100 mg/min). Rapid ad-
ministration may cause seizures.

● Intermittent Infusion: Diluent: Reconstitute
vials as per the directions above. Further dilute in
50 mL or more of 0.9% NaCl, D5W, D5/0.45%
NaCl, or LR. Administer within 4 hr (more stable
in NaCl). Concentration: Not to exceed 30 mg/
mL. Rate: Infuse over 10–15 min.

● Y-Site Compatibility: acyclovir, alemtuzumab,
alprostadil, amifostine, anidulafungin, argatro-
ban, bivalirudin, bleomycin, carboplatin, carmus-
tine, cisplatin, cyclophosphamide, cytarabine,
dactinomycin, daptomycin, dexmedetomidine,
docetaxel, doxacurium, doxapram, doxorubicin
liposome, eptifibatide, etoposide, etoposide
phosphate, filgrastim, fludarabine, fluorouracil,
foscarnet, gemcitabine, granisetron, hetastarch,
ifosfamide, irinotecan, levofloxacin, linezolid,
mechlorethamine, melphalan, methotrexate, met-
ronidazole, milrinone, octreotide, oxaliplatin, pa-
clitaxel, palonosetron, pamidronate, pancuro-
nium, pantoprazole, pemetrexed, perphenazine,
potassium acetate, propofol, remifentanil, rituxi-
mab, rocuronium, sodium acetate, teniposide,
thiotepa, tigecycline, tirofiban, trastuzumab, vec-
uronium, vincristine, vitamin B complex with C,
voriconazole, zoledronic acid.

● Y-Site Incompatibility: If aminoglycosides and
penicillins must be administered concurrently,
administer in separate sites at least 1 hr apart.
aminophylline, amphotericin B cholesterol, am-

photericin B colloidal, amphotericin B lipid com-
plex, amphotericin B liposome, buprenorphine,
caspofungin, chlorpromazine, dantrolene, diaze-
pam, diazoxide, diphenhydramine, dobutamine,
dopamine, doxorubicin hydrochloride, doxycy-
cline, epirubicin, fenoldopam, fluconazole, gan-
ciclovir, haloperidol, hydroxyzine, idarubicin, ke-
tamine, lorazepam, midazolam, mitoxantrone,
mycophenolate, nafcillin, nesiritide, nicardipine,
nitroprusside, ondansetron, papaverine, penicil-
lin G potassium, pentamidine, pentazocine, pen-
tobarbital, phenobarbital, phenytoin, prochlor-
perazine, promethazine, protamine, quinupristin/
dalfopristin, sargramostim, sodium bicarbonate,
tranexamic acid, trimethoprim/sulfamethoxazole,
verapamil, vinorelbine.

Patient/Family Teaching
● Instruct patient to take medication around the

clock and to finish the drug completely as di-
rected, even if feeling better. Advise patients that
sharing of this medication can be dangerous.

● Advise patient to report the signs of superinfec-
tion (furry overgrowth on the tongue, vaginal
itching or discharge, loose or foul-smelling
stools) and allergy.

● Caution patient to notify health care professional
if fever and diarrhea occur, especially if stool
contains blood, pus, or mucus. Advise patient not
to treat diarrhea without consulting health care
professional. May occur up to several weeks after
discontinuation of medication.

● Instruct the patient to notify health care profes-
sional if symptoms do not improve.

● Patients with a history of rheumatic heart disease
or valve replacement need to be taught the im-
portance of using antimicrobial prophylaxis be-
fore invasive medical or dental procedures.

● Advise patients taking oral contraceptives to use
an alternate or additional nonhormonal method
of contraception while taking ampicillin and until
next menstrual period.

● Advise female patient to notify health care profes-
sional if breastfeeding.

Evaluation/Desired Outcomes
● Resolution of the signs and symptoms of infec-

tion. Length of time for complete resolution de-
pends on the organism and site of infection.

● Endocarditis prophylaxis.

ampicillin/sulbactam
(am-pi-sil-in/sul-bak-tam)
Unasyn
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AClassification
Therapeutic: anti-infectives
Pharmacologic: aminopenicillins/beta lacta-
mase inhibitors

Pregnancy Category B

Indications
Treatment of the following infections: Skin and skin
structure infections, soft-tissue infections, Otitis me-
dia, Intra-abdominal infections, Sinusitis, Respira-
tory infections, Genitourinary infections, Meningitis,
Septicemia.

Action
Binds to bacterial cell wall, resulting in cell death;
spectrum is broader than that of penicillin. Addition
of sulbactam increases resistance to beta-lacta-
mases, enzymes produced by bacteria that may inac-
tivate ampicillin. Therapeutic Effects: Bacteri-
cidal action. Spectrum: Active against:
Streptococci, Pneumococci, Enterococci, Haemo-
philus influenzae, Escherichia coli, Proteus mi-
rabilis, Neisseria meningitidis, N. gonorrhoeae,
Shigella, Salmonella, Bacteroides fragilis, Morax-
ella catarrhalis. Use should be reserved for infec-
tions caused by beta-lactamase–producing strains.

Pharmacokinetics
Absorption: Well absorbed from IM sites.
Distribution: Ampicillin diffuses readily into bile,
blister and tissue fluids. Poor CSF penetration unless
meninges are inflamed. Crosses the placenta; enters
breast milk in small amounts.
Metabolism and Excretion: Ampicillin is varia-
bly metabolized by the liver (12–50%). Renal ex-
cretion is also variable. Sulbactam is eliminated un-
changed in urine.
Protein Binding: Ampicillin—28%; sulbac-
tam—38%.
Half-life: Ampicillin—1–1.8 hr; sulbactam—
1–1.3 hr.

TIME/ACTION PROFILE (blood levels)

ROUTE ONSET PEAK DURATION

IM rapid 1 hr 6–8 hr
IV immediate end of infu-

sion
6–8 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity to penicil-
lins or sulbactam.
Use Cautiously in: Severe renal insufficiency
(dosage reduction required if CCr �30 mL/min);
Epstein-Barr virus infection, acute lymphocytic leu-

kemia, or cytomegalovirus infection (increased inci-
dence of rash).

Adverse Reactions/Side Effects
CNS: SEIZURES (high doses). GI: PSEUDOMEMBRAN-
OUS COLITIS, diarrhea, nausea, vomiting. Derm:
rashes, urticaria. Hemat: blood dyscrasias. Local:
pain at IM site, pain at IV site. Misc: allergic reac-
tions including ANAPHYLAXIS and SERUM SICKNESS, su-
perinfection, elevated liver enzymes.

Interactions
Drug-Drug: Probenecid decreases renal excre-
tion and increases blood levels of ampicillin—ther-
apy may be combined for this purpose. May poten-
tiate the effect of warfarin. Concurrent
allopurinol therapy (increased incidence of rash).
May decrease the effectiveness of hormonal con-
traceptives.

Route/Dosage
Dosage based on ampicillin component.
IM, IV (Adults and Children �40 kg): 1–2 g
ampicillin q 6–8 hr (not to exceed 12 g ampicillin/
day).
IM, IV (Children �1 yr): 100–200 mg ampicil-
lin/kg/day divided q 6 hr; Meningitis—200–400
mg ampicillin/kg/day divided every 6 hr; maximum
dose: 8 g ampicillin/day.
IM, IV (Infants �1 mo): 100–150 mg ampicillin/
kg/day divided q 6 hr.

Renal Impairment
IM, IV (Adults , Children, and Infants): CCr
15–29 mL/min—Administer q 12 hr; CCr 5–
14—Administer q 24 hr.

Availability
Powder for injection: 1.5 g (1 g ampicillin with
500 mg sulbactam), 3 g (2 g ampicillin with 1 g sul-
bactam), 15 g (10 g ampicillin with 5 g sulbactam).

NURSING IMPLICATIONS
Assessment
● Assess patient for infection (vital signs, wound

appearance, sputum, urine, stool, and WBCs) at
beginning and throughout therapy.

● Obtain a history before initiating therapy to deter-
mine previous use of, and reactions to, penicillins
or cephalosporins. Persons with a negative his-
tory of penicillin sensitivity may still have an aller-
gic response.

● Obtain specimens for culture and sensitivity be-
fore therapy. First dose may be given before re-
ceiving results.



Name /bks_51510_deglin_dg/51510_a        02/17/2012 02:49PM     Plate # 0-Compositepg 158   # 64

158 anastrozole

● Observe patient for signs and symptoms of ana-
phylaxis (rash, pruritus, laryngeal edema, wheez-
ing). Discontinue the drug and notify the physi-
cian or other health care professional
immediately if these occur. Keep epinephrine, an
antihistamine, and resuscitation equipment close
by in the event of an anaphylactic reaction.

● Lab Test Considerations: May cause in-
creased AST, ALT, LDH, bilirubin, alkaline phos-
phatase, BUN, and creatinine.

● May cause decreased hemoglobin, hematocrit,
RBC, WBC, neutrophils, and lymphocytes.

● May cause transient decreases in estradiol, total
conjugated estriol, estriol-glucuronide, or conju-
gated estrone in pregnant women.

● May cause a false-positive Coombs’ test result.

Potential Nursing Diagnoses
Risk for infection (Indications, Side Effects)

Implementation
● IM: Reconstitute for IM use by adding 3.2 mL of

sterile water or 0.5% or 2% lidocaine HCl to the
1.5-g vial or 6.4 mL to the 3-g vial. Administer
within 1 hr of preparation, deep IM into well-de-
veloped muscle.

IV Administration

● pH: 8–10.
● Direct IV: Diluent: Reconstitute 1.5-g vial with

3.2 mL of sterile water for injection and the 3-g
vial with 6.4 mL. Concentration: 375 mg ampi-
cillin/sulbactam per mL. Rate: Administer over
at least 10–15 min within 1 hr of reconstitution.
More rapid administration may cause seizures.

● Intermittent Infusion: Diluent: Reconstitute
vials as per the directions above. Further dilute in
50–100 mL of 0.9% NaCl, D5W, D5/0.45% NaCl,
or LR. Stability of solution varies from 2–8 hr at
room temperature or 3–72 hr if refrigerated, de-
pending on concentration and diluent. Concen-
tration: Final concentration of infusion should
be 3–45 mg of ampicillin/sulbactam per mL.
Rate: Infuse over 15–30 min.

● Y-Site Compatibility: anidulafungin, bivaliru-
din, daptomycin, fenoldopam, filgrastim, flucona-
zole, granisetron, hydromorphone, levofloxacin,
linezolid, palonosetron, pantoprazole, tacroli-
mus, tirofiban, voriconazole.

● Y-Site Incompatibility: acyclovir, amiodarone,
amphotericin B cholesteryl sulfate, caspofungin,
cefotaxime, cefoxitin, ciprofloxacin, diazepam,
dobutamine, doxycycline, ganciclovir, haloperi-
dol, hydralazine, hydroxyzine, lansoprazole, lora-
zepam, methylprednisolone sodium succinate,
midazolam, nicardipine, ondansetron, phenytoin,
prochlorperazine, promethazine, protamine,
quinupristin/dalfopristin, trimethoprim/sulfa-

methoxazole, verapamil. If aminoglycosides and
penicillins must be given concurrently, adminis-
ter in separate sites at least 1 hr apart.

Patient/Family Teaching
● Advise patient to report signs of superinfection

(furry overgrowth on the tongue, vaginal itching
or discharge, loose or foul-smelling stools) and
allergy.

● Advise patients taking oral contraceptives to use
an alternative or additional nonhormonal method
of contraception while taking ampicillin/sulbac-
tam and until next menstrual period.

● Caution patient to notify health care professional
if fever and diarrhea occur, especially if stool
contains blood, pus, or mucus. Advise patient not
to treat diarrhea without consulting health care
professional. May occur up to several weeks after
discontinuation of medication.

● Instruct the patient to notify health care profes-
sional if symptoms do not improve.

Evaluation/Desired Outcomes
● Resolution of signs and symptoms of infection.

Length of time for complete resolution depends
on the organism and site of infection.

anastrozole (a-nass-troe-zole)
Arimidex
Classification
Therapeutic: antineoplastics
Pharmacologic: aromatase inhibitors

Pregnancy Category X

Indications
Adjuvant treatment of postmenopausal hormone re-
ceptor-positive early breast cancer. Initial therapy in
women with postmenopausal hormone receptor-
positive or hormone receptor unknown, locally ad-
vanced, or metastatic breast cancer. Advanced post-
menopausal breast cancer in women with disease
progression despite tamoxifen therapy.

Action
Inhibits the enzyme aromatase, which is partially re-
sponsible for conversion of precursors to estrogen.
Therapeutic Effects: Lowers levels of circulating
estrogen, which may halt progression of estrogen-
sensitive breast cancer.

Pharmacokinetics
Absorption: 83–85% absorbed following oral ad-
ministration.
Distribution: Unknown.
Metabolism and Excretion: 85% metabolized
by the liver; 11% excreted renally.
Half-life: 50 hr.
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ATIME/ACTION PROFILE (lowering of serum
estradiol)

ROUTE ONSET PEAK DURATION

PO within 24 hr 14 days 6 days†

†Following cessation of therapy

Contraindications/Precautions
Contraindicated in: OB: Potential harm to fetus
or spontaneous abortion.
Use Cautiously in: Women with childbearing po-
tential; Ischemic heart disease; Lactation, Pedi:
Safety not established.

Adverse Reactions/Side Effects
CNS: headache, weakness, dizziness. EENT: phar-
yngitis. Resp: cough, dyspnea. CV: MYOCARDIAL IN-
FARCTION, angina, peripheral edema. GI: nausea,
abdominal pain, anorexia, constipation, diarrhea,
dry mouth, vomiting. GU: pelvic pain, vaginal bleed-
ing, vaginal dryness. Derm: rash, including muco-
cutaneous disorders, sweating. Metab: hypercho-
lesterolemia, weight gain. MS: back pain, arthritis,
bone pain, carpal tunnel syndrome, fracture.
Neuro: paresthesia. Misc: allergic reactions in-
cluding ANGIOEDEMA, URTICARIA, ANAPHYLAXIS, hot
flashes, pain.

Interactions
Drug-Drug: None significant.

Route/Dosage
PO (Adults): 1 mg daily.

Availability (generic available)
Tablets: 1 mg.

NURSING IMPLICATIONS
Assessment
● Assess patient for pain and other side effects peri-

odically during therapy.
● Lab Test Considerations: May causeqGGT,

AST, ALT, alkaline phosphatase, total cholesterol,
and LDL cholesterol levels.

Potential Nursing Diagnoses
Acute pain (Side Effects)

Implementation
● PO: Take medication consistently with regard to

food.

Patient/Family Teaching
● Instruct patient to take medication as directed.

Take missed doses as soon as remembered un-
less it is almost time for next dose. Do not double
doses. Advise patient to read the Patient Infor-

mation leaflet before starting and with each Rx
refill; changes may occur.

● Inform patient of potential for adverse reactions,
and advise patient to notify health care profes-
sional immediately if allergic reactions (swelling
of the face, lips, tongue, and/or throat, difficulty
in swallowing and/or breathing), liver problems
(general feeling of not being well, yellowing of
skin or whites of eyes, pain on the right side of
abdomen), skin reactions (lesions, ulcers, or
blisters), or chest pain occurs.

● Advise patient that vaginal bleeding may occur
during first few weeks after changing over from
other hormonal therapy. Continued bleeding
should be evaluated.

● Teach patient to report increase in pain so treat-
ment can be initiated.

● Advise patient to notify health care professional
immediately if pregnancy is planned or sus-
pected, or if breastfeeding.

Evaluation/Desired Outcomes
● Slowing of disease progression in women with

advanced breast cancer.

ANGIOTENSIN-CONVERTING
ENZYME (ACE) INHIBITORS
benazepril (ben-aye-ze-pril)
Lotensin
captopril (kap-toe-pril)
Capoten
enalapril/enalaprilat
(e-nal-a-pril/e-nal-a-pril-at)
Vasotec, Vasotec IV
fosinopril (foe-sin-oh-pril)
Monopril
lisinopril (lyse-in-oh-pril)
Prinivil, Zestril
moexipril (moe-eks-i-pril)
Univasc
perindopril (pe-rin-do-pril)
Aceon, Coversyl
quinapril (kwin-a-pril)
Accupril
ramipril (ra-mi-pril)
Altace
trandolapril (tran-doe-la-pril)
Mavik
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Classification
Therapeutic: antihypertensives
Pharmacologic: ACE inhibitors

Pregnancy Category C (first trimester), D
(second and third trimester; all trimes-
ters for perindopril)

Indications
Alone or with other agents in the management of hy-
pertension. Captopril, enalapril, fosinopril, lis-
inopril, quinapril, ramipril, trandolapril:
Management of HF. Captopril, lisinopril, rami-
pril, trandolapril: Reduction of risk of death or
development of HF following MI. Enalapril: Slowed
progression of left ventricular dysfunction into overt
heart failure. Ramipril: Reduction of the risk of MI,
stroke, and death from cardiovascular disease in pa-
tients at risk (�55 yr old with a history of CAD,
stroke, peripheral vascular disease, or diabetes with
another cardiovascular risk factor). Captopril:p
progression of diabetic nephropathy. Perindopril:
Reduction of risk of death from cardiovascular
causes or nonfatal MI in patients with stable CAD.

Action
ACE inhibitors block the conversion of angiotensin I to
the vasoconstrictor angiotensin II. ACE inhibitors also
prevent the degradation of bradykinin and other vasodi-
latory prostaglandins. ACE inhibitors alsoqplasma
renin levels andpaldosterone levels. Net result is sys-
temic vasodilation. Therapeutic Effects: Lowering of
BP in hypertensive patients. Improved symptoms in pa-
tients with HF (selected agents only).pdevelopment of
overt heart failure (enalapril only). Improved survival
andpdevelopment of overt HF after MI (selected
agents only).prisk of death from cardiovascular
causes or MI in patients with stable CAD (perindopril
only).prisk of MI, stroke or death from cardiovascular
causes in high-risk patients (ramipril only).pprogres-
sion of diabetic nephropathy (captopril only).

Pharmacokinetics
Absorption: Benazepril—37% absorbed after oral
administration. Captopril—60–75% absorbed after
oral administration (pby food). Enalapril—55–75%
absorbed after oral administration. Enalaprilat—IV
administration results in complete bioavailability. Fosi-
nopril—36% absorbed after oral administration. Lisi-
nopril—25% absorbed after oral administration
(much variability). Moexipril—13% bioavailability as
moexiprilat after oral administration (pby food). Per-
indopril—25% bioavailability as perindoprilat after
oral administration. Quinapril—60% absorbed after
oral administration (high-fat meal maypabsorption).
Ramipril—50–60% absorbed after oral administra-
tion. Trandolapril—70% bioavailability as trandolapril
at after oral administration.

Distribution: All ACE inhibitors cross the pla-
centa. Benazepril, captopril, enalapril, fosinopril,
quinapril, and trandolapril—Enter breast milk.
Lisinopril—Minimal penetration of CNS. Rami-
pril—Probably does not enter breast milk. Trando-
lapril—Enters breast milk.
Protein Binding: Benazepril—95%, Fosino-
pril—99.4%, Moexipril—90%, Quinapril—97%.
Metabolism and Excretion: Benazepril—Con-
verted by the liver to benazeprilat, the active metabo-
lite. 20% excreted by kidneys; 11–12% nonrenal
(biliary elimination). Captopril—50% metabolized
by the liver to inactive compounds, 50% excreted
unchanged by the kidneys. Enalapril, enalapri-
lat—Enalapril is converted by the liver to enalapri-
lat, the active metabolite; primarily eliminated by the
kidneys. Fosinopril—Converted by the liver and GI
mucosa to fosinoprilat, the active metabolite—50%
excreted in urine, 50% in feces. Lisinopril—100%
eliminated by the kidneys. Moexipril—Converted
by liver and GI mucosa to moexiprilat, the active me-
tabolite; 13% excreted in urine, 53% in feces. Perin-
dopril—Converted by the liver to perindoprilat, the
active metabolite; primarily excreted in urine. Qui-
napril—Converted by the liver, GI mucosa, and tis-
sue to quinaprilat, the active metabolite: 96% elimi-
nated by the kidneys. Ramipril—Converted by the
liver to ramiprilat, the active metabolite; 60% ex-
creted in urine, 40% in feces. Trandolapril—Con-
verted by the liver to trandolaprilat, the active me-
tabolite; 33% excreted in urine, 66% in feces.
Half-life: Benazeprilat—10–11 hr. Capto-
pril—2 hr (qin renal impairment). Enalapril- 2
hr (qin renal impairment). Enalaprilat—35–38
hr (qin renal impairment). Fosinoprilat—12 hr.
Lisinopril—12 hr (qin renal impairment). Moexi-
prilat—2–9 hr (qin renal impairment). Perindo-
prilat—3–10 hr (qin renal impairment). Quina-
prilat—3 hr (qin renal impairment).
Ramiprilat—13–17 hr (qin renal impairment).
Trandolaprilat—22.5 hr (qin renal impairment).

TIME/ACTION PROFILE (effect on BP—
single dose†)

ROUTE ONSET PEAK DURATION

Benazepril within 1 hr 2–4 hr 24 hr
Captopril 15–60 min 60–90 min 6–12 hr
Enalapril PO 1 hr 4–8 hr 12–24 hr
Enalapril IV 15 min 1–4 hr 4–6 hr
Fosinopril within 1 hr 2–6 hr 24 hr
Lisinopril 1 hr 6 hr 24 hr
Moexipril within 1 hr 3–6 hr up to 24 hr
Perindoprilat within 1–2 hr 3–7 hr up to 24 hr
Quinapril within 1 hr 2–4 hr up to 24 hr
Ramipril within 1–2 hr 3–6 hr 24 hr
Trandolapril within 1–2 hr 4–10 hr up to 24 hr

†Full effects may not be noted for several wks
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AContraindications/Precautions
Contraindicated in: Hypersensitivity; History of
angioedema with previous use of ACE inhibitors
(also in absence of previous use of ACE inhibitors
for benazepril); OB: Can cause injury or death of fe-
tus; Lactation: Certain ACE inhibitors appear in
breast milk; discontinue drug or use formula.
Use Cautiously in: Renal impairment, hepatic im-
pairment, hypovolemia, hyponatremia, concurrent
diuretic therapy; Black patients with hypertension
(monotherapy less effective, may require additional
therapy;qrisk of angioedema); Women of child-
bearing potential; Surgery/anesthesia (hypotension
may be exaggerated); Pedi: Safety not established for
most agents; benazepril, fosinopril, and lisinopril
may be used in children �6 yr (captopril and enala-
pril may be used in children of all ages); Geri: Initial
doseprecommended for most agents due to age-re-
latedpin renal function.
Exercise Extreme Caution in: Family history of
angioedema.

Adverse Reactions/Side Effects
CNS: dizziness, drowsiness, fatigue, headache, in-
somnia, vertigo, weakness. Resp: cough, dyspnea.
CV: hypotension, chest pain, edema, tachycardia.
Endo: hyperuricemia. GI: taste disturbances, ab-
dominal pain, anorexia, constipation, diarrhea, nau-
sea, vomiting. GU: erectile dysfunction, proteinuria,
renal dysfunction, renal failure. Derm: flushing,
pruritis, rashes. F and E: hyperkalemia. Hemat:
AGRANULOCYTOSIS, neutropenia (captopril only).
MS: back pain, muscle cramps, myalgia. Misc: AN-
GIOEDEMA, fever.

Interactions
Drug-Drug: Excessive hypotension may occur with
concurrent use of diuretics and other anti-
hypertensives.qrisk of hyperkalemia with con-
current use of potassium supplements, potas-
sium-sparing diuretics, potassium-containing
salt substitutes, or angiotensin II receptor an-
tagonists. NSAIDs and selective COX-2 inhibi-
tors may blunt the antihypertensive effect andqthe
risk of renal dysfunction. Absorption of fosinopril
may bepby antacids (separate administration by
1–2 hr).qlevels and mayqrisk of lithium toxic-
ity. Quinapril maypabsorption of tetracycline,
doxycycline, and fluoroquinolones (because of
magnesium in tablets).qrisk of renal dysfunction
when ramipril used with telmisartan (concurrent
use not recommended).
Drug-Food: Food significantlypabsorption of
captopril and moexipril (administer drugs 1 hr be-
fore meals).

Route/Dosage
Benazepril
PO (Adults): 10 mg once daily,qgradually to
maintenance dose of 20–40 mg/day in 1–2 divided
doses (begin with 5 mg/day in patients receiving di-
uretics).
PO (Children �6 yr): 0.2 mg/kg once daily; may
be titrated up to 0.6 mg/kg/day (or 40 mg/day).

Renal Impairment
PO (Adults): CCr �30 mL/min— Initiate therapy
with 5 mg once daily.

Renal Impairment
PO (Children �6 yr): CCr �30 mL/min— Con-
traindicated.

Captopril
PO (Adults): Hypertension—12.5–25 mg 2–3
times daily, may beqat 1–2 wk intervals up to 150
mg 3 times daily (begin with 6.25–12.5 mg 2–3
times daily in patients receiving diuretics) (maxi-
mum dose � 450 mg/day); HF—25 mg 3 times
daily (6.25–12.5 mg 3 times daily in patients who
have been vigorously diuresed); titrated up to target
dose of 50 mg 3 times daily; Post-MI—6.25-mg test
dose, followed by 12.5 mg 3 times daily, may beq
up to 50 mg 3 times daily; Diabetic nephropathy—
25 mg 3 times daily.
PO (Children): HF—0.3 mg/kg–0.5 mg/kg/dose
3 times daily, titrate up to a maximum of 6 mg/kg/
day in 2–4 divided doses; Older Children—6.25–
12.5 mg/dose q 12–24 hr, titrate up to a maximum
of 6 mg/kg/day in 2–4 divided doses.
PO (Infants): HF—0.15–0.3 mg/kg/dose, titrate
up to a maximum of 6 mg/kg/day in 1–4 divided
doses.
PO (Neonates): HF—0.05–0.1 mg/kg/dose q 8–
24 hr, mayqas needed up to 0.5 mg/kg q 6–24 hr;
Premature neonates—0.01 mg/kg/dose q 8–12
hr.

Renal Impairment
PO (Adults): CCr 10–50 mL/min—Administer
75% of dose; CCr �10 mL/min— Administer 50%
of dose.

Enalapril/Enalaprilat
PO (Adults): Hypertension—2.5–5 mg once
daily,qas required up to 40 mg/day in 1–2 divided
doses (initiate therapy at 2.5 mg once daily in pa-
tients receiving diuretics); HF—2.5 mg 1–2 times
daily, titrated up to target dose of 10 mg twice daily;
begin with 2.5 mg once daily in patients with hypo-
natremia (serum sodium �130 mEq/L); Asympto-
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matic left ventricular dysfunction—2.5 mg twice
daily, titrated up to a target dose of 10 mg twice
daily.
PO (Children and Neonates): Hypertension—
0.1 mg/kg/day q 12–24 hr (once a day in neo-
nates); may be slowly titrated up to a maximum of
0.5 mg/kg/day.
IV (Adults): Hypertension—0.625–1.25 mg
(0.625 mg if receiving diuretics) q 6 hr; can be ti-
trated up to 5 mg q 6 hr.
IV (Children and Neonates): Hypertension—
5–10 mcg/kg/dose given q 8–24 hr.

Renal Impairment
PO, IV (Adults): Hypertension CCr 10–50 mL/
min—Administer 75% of dose; CCr � 10 mL/
min—Administer 50% of dose.

Renal Impairment
PO, IV (Children and Neonates): CCr �30 mL/
min—Contraindicated.

Fosinopril
PO (Adults): Hypertension—10 mg once daily,
may beqas required up to 80 mg/day. HF—10 mg
once daily (5 mg once daily in patients who have
been vigorously diuresed), may beqover several
weeks up to 40 mg/day.
PO (Children �6 yr and � 50 kg): Hyperten-
sion-5–10 mg once daily.

Lisinopril
PO (Adults): Hypertension—10 mg once daily,
can bequp to 20–40 mg/day (initiate therapy at 5
mg/day in patients receiving diuretics); HF—5 mg
once daily; may be titrated every 2 wk up to 40 mg/
day; begin with 2.5 mg once daily in patients with hy-
ponatremia (serum sodium �130 mEq/L); Post-
MI—5 mg once daily for 2 days, then 10 mg daily.
PO (Children �6 yr): Hypertension—0.07 mg/
kg once daily (up to 5 mg/day), may be titrated
every 1–2 wk up to 0.6 mg/kg/day (or 40 mg/day).

Renal Impairment
PO (Adults): CCr 10–30 mL/min—Begin with 5
mg once daily; may be slowly titrated up to 40 mg/
day; CCr �10 ml/min—Begin with 2.5 mg once
daily; may be slowly titrated up to 40 mg/day.

Renal Impairment
(Children �6 yr): CCr �30 mL/min— Contraindi-
cated.

Moexipril
PO (Adults): 7.5 mg once daily, may bequp to 30
mg/day in 1–2 divided doses (begin with 3.75 mg/
day in patients receiving diuretics).

Renal Impairment
PO (Adults): CCr �40 mL/min— Initiate therapy
at 3.75 mg once daily, may be titrated upward care-
fully to 15 mg/day.

Perindopril
PO (Adults): Hypertension—4 mg once daily,
may be slowly titrated up to 16 mg/day in 1–2 di-
vided doses (should not exceed 8 mg/day in elderly
patients) (begin with 2–4 mg/day in 1–2 divided
doses in patients receiving diuretics); Stable CAD—
4 mg once daily for 2 weeks, may beq, if tolerated,
to 8 mg once daily; for elderly patients, begin with 2
mg once daily for 1 week (may beq, if tolerated, to
4 mg once daily for 1 week, then,qas tolerated to 8
mg once daily).

Renal Impairment
PO (Adults): CCr 30–60 mL/min—2 mg/day ini-
tially, may be slowly titrated up to 8 mg/day in 1–2
divided doses.

Quinapril
PO (Adults): Hypertension—10–20 mg once
daily initially, may be titrated q 2 wk up to 80 mg/
day in 1–2 divided doses (initiate therapy at 5 mg/
day in patients receiving diuretics); HF—5 mg
twice daily initially, may be titrated at weekly inter-
vals up to 20 mg twice daily.

Renal Impairment
PO (Adults): CCr �60 mL/min— Initiate therapy
at 10 mg/day; CCr 30–60 mL/min— Initiate ther-
apy at 5 mg/day; CCr 10–30 mL/min— Initiate
therapy at 2.5 mg/day.

Ramipril
PO (Adults): Hypertension—2.5 mg once daily,
may beqslowly up to 20 mg/day in 1–2 divided
doses (initiate therapy at 1.25 mg/day in patients re-
ceiving diuretics). HF post-MI—1.25–2.5 mg
twice daily initially, may beqslowly up to 5 mg twice
daily. Reduction in risk of MI, stroke, and death
from cardiovascular causes—2.5 mg once daily
for 1 wk, then 5 mg once daily for 3 wk, thenqas
tolerated to 10 mg once daily (can also be given in 2
divided doses).

Renal Impairment
PO (Adults): CCr �40 mL/min— Initiate therapy
at 1.25 mg once daily, may be slowly titrated up to 5
mg/day in 1–2 divided doses.

Trandolapril
PO (Adults): Hypertension—1 mg once daily

(2 mg once daily in black patients); HF post-MI—
Initiate therapy at 1 mg once daily, titrate up to 4 mg
once daily if possible.
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ARenal Impairment
PO (Adults): CCr �30 mL/min— Initiate therapy
at 0.5 mg once daily, may be slowly titrated upward
(maximum dose � 4 mg/day).

Hepatic Impairment
PO (Adults): Initiate therapy at 0.5 mg once daily,
may be slowly titrated upward (maximum dose � 4
mg/day).

Availability
Benazepril (generic available)
Tablets: 5 mg, 10 mg, 20 mg, 40 mg. Cost: Ge-
neric—5 mg $10.00/90, 10 mg $10.00/90, 20 mg
$10.00/90, 40 mg $10.00/90. In combination
with: amlodipine (Lotrel) and hydrochlorothiazide
(Lotensin HCT). See Appendix B.

Captopril (generic available)
Tablets: 12.5 mg, 25 mg, 50 mg, 100 mg. Cost:
Generic—12.5 mg $10.00/180, 25 mg $10.00/
180, 50 mg $10.00/180, 100 mg $10.00/180. In
combination with: hydrochlorothiazide (Capoz-
ide). See Appendix B.

Enalapril (generic available)
Tablets: 2.5 mg, 5 mg, 10 mg, 20 mg. Cost: Ge-
neric—2.5 mg $10.00/90, 5 mg $10.00/90, 10 mg
$10.00/90, 20 mg $10.00/90. In combination
with: hydrochlorothiazide (Vaseretic). See
Appendix B.

Enalaprilat (generic available)
Injection: 1.25 mg/mL.

Fosinopril (generic available)
Tablets: 10 mg, 20 mg, 40 mg. Cost: Generic—
10 mg $89.99/90, 20 mg $89.99/90, 40 mg $89.96/
90. In combination with: hydrochlorothiazide.
See Appendix B.

Lisinopril (generic available)
Tablets: 2.5 mg, 5 mg, 10 mg, 20 mg, 30 mg, 40
mg. Cost: Generic—2.5 mg $10.00/90, 5 mg
$10.00/90, 10 mg $10.00/90, 20 mg $10.00/90, 40
mg $39.97/90. In combination with: hydro-
chlorothiazide (Prinzide, Zestoretic). See
Appendix B.

Moexipril (generic available)
Tablets: 7.5 mg, 15 mg. Cost: Generic—7.5 mg
$100.97/90, 15 mg $109.98/90. In combination
with: hydrochlorothiazide (Uniretic).

Perindopril (generic available)
Tablets: 2 mg, 4 mg, 8 mg. Cost: Generic—2 mg
$68.39/90, 4 mg $72.89/90, 8 mg $80.09/90.

Quinapril (generic available)
Tablets: 5 mg, 10 mg, 20 mg, 40 mg. Cost: Ge-
neric—5 mg $54.97/90, 10 mg $50.97/90, 20 mg
$59.97/90, 40 mg $50.97/90. In combination
with: hydrochlorothiazide (Accuretic, Quinaretic).
See Appendix B.

Ramipril (generic available)
Capsules: 1.25 mg, 2.5 mg, 5 mg, 10 mg. Cost:
Generic—1.25 mg $89.99/90, 2.5 mg $139.97/90,
5 mg $149.99/90, 10 mg $179.97/90.

Trandolapril (generic available)
Tablets: 1 mg, 2 mg, 4 mg. Cost: Generic—2 mg
$99.98/90, 4 mg $100.80/90. In combination
with: verapamil (Tarka). See Appendix B.

NURSING IMPLICATIONS
Assessment
● Hypertension: Monitor BP and pulse frequently

during initial dose adjustment and periodically
during therapy. Notify health care professional of
significant changes.

● Monitor frequency of prescription refills to deter-
mine adherence.

● Assess patient for signs of angioedema (dyspnea,
facial swelling).

● HF: Monitor weight and assess patient routinely
for resolution of fluid overload (peripheral
edema, rales/crackles, dyspnea, weight gain, jug-
ular venous distention).

● Lab Test Considerations: Monitor BUN, cre-
atinine, and electrolyte levels periodically. Serum
potassium, BUN and creatinine may beq,
whereas sodium levels may bep. IfqBUN or se-
rum creatinine concentrations occur, dose re-
duction or withdrawal may be required.

● Monitor CBC periodically during therapy. Certain
drugs may rarely cause slightpin hemoglobin
and hematocrit, leukopenia, and eosinophilia.

● May causeqAST, ALT, alkaline phosphatase, se-
rum bilirubin, uric acid, and glucose.

● Assess urine protein prior to and periodically
during therapy for up to 1 yr in patients with renal
impairment or those receiving �150 mg/day of
captopril. If excessive orqproteinuria occurs,
re-evaluate ACE inhibitor therapy.

● Captopril: May cause positive ANA titer.
● Captopril: May cause false-positive test results for

urine acetone.
● Captopril: Monitor CBC with differential prior to

initiation of therapy, every 2 wk for the first 3 mo,
and periodically for up to 1 yr in patients at risk
for neutropenia (patients with renal impairment
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or collagen-vascular disease) or at first sign of in-
fection. Discontinue therapy if neutrophil count is
�1000/mm3.

Potential Nursing Diagnoses
Decreased cardiac output (Indications, Side Effects)
Noncompliance (Patient/Family Teaching)

Implementation
● Do not confuse Accupril with Aciphex. Do not

confuse benazepril with Benadryl. Do not confuse
captopril with carvedilol. Do not confuse Zestril
with Zegerid, Zetia, or Zyprexa.

● Correct volume depletion, if possible, before initi-
ation of therapy.

● PO: Precipitous drop in BP during first 1–3 hr
after first dose may require volume expansion
with normal saline but is not normally considered
an indication for stopping therapy. Discontinuing
diuretic therapy or cautiously increasing salt in-
take 2–3 days before initiation mayprisk of hy-
potension. Monitor closely for at least 1 hr after
BP has stabilized. Resume diuretics if BP is not
controlled.

Benazepril
● PO: For patients with difficulty swallowing tablets,

pharmacist may compound oral suspension; sta-
ble for 30 days if refrigerated. Shake suspension
before each use.

Captopril
● PO: Administer 1 hr before or 2 hr after meals.

May be crushed if patient has difficulty swallow-
ing. Tablets may have a sulfurous odor.

● An oral solution may be prepared by crushing a
25-mg tablet and dissolving it in 25–100 mL of
water. Shake for at least 5 min and administer
within 30 min.

Enalapril
● PO: For patients with difficulty swallowing tablets,

pharmacist may compound oral suspension.
Shake suspension before each use.

Enalaprilat

IV Administration

● Direct IV: Diluent: May be administered undi-
luted. Concentration: 1.25 mg/mL. Rate: Ad-
minister over at least 5 min.

● Intermittent Infusion: Diluent: Dilute in up
to 50 mL of D5W, 0.9% NaCl, D5/0.9% NaCl, or
D5/LR. Diluted solution is stable for 24 hr. Rate:
Administer as a slow infusion over at least 5 min.

● Y-Site Compatibility: acyclovir, alemtuzumab,
alfentanil, allopurinol, amifostine, amikacin, ami-
nophylline, amphotericin B lipid complex, am-

photericin B liposome, anidulafungin, argatro-
ban, ascorbic acid, atracurium, atropine,
azathioprine, aztreonam, benztropine, bivaliru-
din, bleomycin, bumetanide, buprenorphine, bu-
torphanol, calcium chloride, calcium gluconate,
carboplatin, carmustine, cefazolin, cefoperazone,
cefotaxime, cefotetan, cefoxitin, ceftaroline, cefta-
zidime, ceftriaxone, cefuroxime, chlorampheni-
col, chlorpromazine, cisatracurium, cisplatin,
cladribine, clindamycin, cyanocobalamin, cyclo-
phosphamide, cyclosporine, cytarabine, dactino-
mycin, daptomycin, dexamethasone sodium
phosphate, dexmedetomidine, digoxin, diltiazem,
diphenhydramine, dobutamine, docetaxel, dopa-
mine, doripenem, doxacurium, doxorubicin hy-
drochloride, doxorubicin liposome, doxycycline,
ephedrine, epinephrine, epirubicin, epoetin, epti-
fibatide, ertapenem, erythromycin lactobionate,
esmolol, etoposide, etoposide phosphate, famoti-
dine, fenoldopam, fentanyl, filgrastim, flucona-
zole, fludarabine, fluorouracil, folic acid, furo-
semide, ganciclovir, gemcitabine, gentamicin,
glycopyrrolate, granisetron, heparin, hetastarch,
hydrocortisone sodium succinate, hydromor-
phone, idarubicin, ifosfamide, imipenem/cilasta-
tin, indomethacin, insulin, irinotecan, isoprotere-
nol, ketorolac, labetalol, levofloxacin, lidocaine,
linezolid, lorazepam, magnesium sulfate, manni-
tol, mechlorethamine, melphalan, meperidine,
meropenem, metaraminol, methotrexate, me-
thoxamine, methyldopate, methylprednisolone
sodium succinate, metoclopramide, metoprolol,
metronidazole, miconazole, midazolam, milri-
none, mitoxantrone, morphine, multiple vitamin
infusion, mycophenolate, nafcillin, nalbuphine,
naloxone, nicardipine, nitroglycerin, nitroprus-
side, norepinephrine, octreotide, ondansetron,
oxacillin, oxaliplatin, oxytocin, paclitaxel, palon-
osetron, pamidronate, pancuronium, papaverine,
pemetrexed, penicillin G, pentamidine, pentazo-
cine, pentobarbital, phenobarbital, phentol-
amine, phenylephrine, phytonadione, piperacil-
lin/tazobactam, potassium acetate, potassium
chloride, potassium phosphates, procainamide,
prochlorperazine, promethazine, propofol, pro-
pranolol, protamine, pyridoxime, quinupristin/
dalfopristin, ranitidine, remifentanil, rituximab,
rocuronium, sodium acetate, sodium bicarbon-
ate, streptokinase, succinylcholine, sufentanil,
tacrolimus, teniposide, tetracycline, theophylline,
thiamine, thiotepa, ticarcillin/clavulanate, tigecyc-
line, tirofiban, tobramycin, tolazoline, trastu-
zumab, trimetaphan, vancomycin, vasopressin,
vecuronium, verapamil, vincristine, vinorelbine,
voriconazole, zoledronic acid.
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A● Y-Site Incompatibility: amphotericin B choles-
teryl, caspofungin, cefepime, dantrolene, diaze-
pam, diazoxide, phenytoin.

Lisinopril
● PO: For patients with difficulty swallowing tablets,

pharmacist may compound oral suspension; sta-
ble at room temperature for 4 wk. Shake suspen-
sion before each use.

Moexipril
● PO: Administer moexipril on an empty stomach,

1 hr before a meal.

Ramipril
● PO: Capsules may be opened and sprinkled on

applesauce, or dissolved in 4 oz water or apple
juice for patients with difficulty swallowing. Effec-
tiveness is same as capsule. Prepared mixtures
can be stored for up to 24 hr at room tempera-
ture or up to 48 hr if refrigerated.

Trandolapril
● PO: May be taken with or without food.

Patient/Family Teaching
● Instruct patient to take medication as directed at

the same time each day, even if feeling well. Take
missed doses as soon as possible but not if almost
time for next dose. Do not double doses. Warn
patient not to discontinue ACE inhibitor therapy
unless directed by health care professional.

● Caution patient to avoid salt substitutes or foods
containing high levels of potassium or sodium
unless directed by health care professional (see
Appendix M).

● Caution patient to change positions slowly to min-
imize hypotension. Use of alcohol, standing for
long periods, exercising, and hot weather mayq
orthostatic hypotension. Instruct patient to notify
health care professional of all Rx or OTC medica-
tions, vitamins, or herbal products being taken
and consult health care professional before tak-
ing any new medications, especially cough, cold,
or allergy remedies.

● May cause dizziness. Caution patient to avoid
driving and other activities requiring alertness
until response to medication is known.

● Advise patient to inform health care professional
of medication regimen prior to treatment or sur-
gery.

● Advise patient that medication may cause impair-
ment of taste that generally resolves within 8–12
wk, even with continued therapy.

● Instruct patient to notify health care professional
if rash; mouth sores; sore throat; fever; swelling

of hands or feet; irregular heart beat; chest pain;
dry cough; hoarseness; swelling of face, eyes,
lips, or tongue; difficulty swallowing or breathing
occur; or if taste impairment or skin rash per-
sists. Persistent dry cough may occur and may not
subside until medication is discontinued. Consult
health care professional if cough becomes both-
ersome. Also notify health care professional if
nausea, vomiting, or diarrhea occurs and contin-
ues.

● Advise women of childbearing age to use contra-
ception and notify health care professional if
pregnancy is planned or suspected. If pregnancy
is detected, discontinue medication as soon as
possible.

● Emphasize the importance of follow-up examina-
tions to monitor progress.

● Hypertension: Encourage patient to comply
with additional interventions for hypertension
(weight reduction, low sodium diet, discontinua-
tion of smoking, moderation of alcohol consump-
tion, regular exercise, and stress management).
Medication controls but does not cure hyperten-
sion.

● Instruct patient and family on correct technique
for monitoring BP. Advise them to check BP at
least weekly and to report significant changes to
health care professional.

Evaluation/Desired Outcomes
● Decrease in BP without appearance of excessive

side effects.
● Decrease in signs and symptoms of HF (some

drugs may also improve survival).
● Decrease in development of overt HF (enalapril).
● Reduction of risk of death or development of HF

following MI.
● Reduction of risk of death from cardiovascular

causes and MI in patients with stable CAD (perin-
dopril).

● Reduction of risk of MI, stroke, or death from
cardiovascular causes in patients at high-risk for
these events (ramipril).

● Decrease in progression of diabetic nephropathy
(captopril).

ANGIOTENSIN II RECEPTOR
ANTAGONISTS
azilsartan (a-zill-sar-tan)
Edarbi
candesartan (can-de-sar-tan)
Atacand
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eprosartan (ep-roe-sar-tan)
Teveten

irbesartan (ir-be-sar-tan)
Avapro

losartan (loe-sar-tan)
Cozaar

olmesartan (ole-me-sar-tan)
Benicar

telmisartan (tel-mi-sar-tan)
Micardis

valsartan (val-sar-tan)
Diovan
Classification
Therapeutic: antihypertensives
Pharmacologic: angiotensin II receptor an-
tagonists

Pregnancy Category C (first trimester), D
(second and third trimesters)

Indications
Alone or with other agents in the management of hy-
pertension. Treatment of diabetic nephropathy in
patients with type 2 diabetes and hypertension (ir-
besartan and losartan only). Management of HF
(New York Heart Association class II-IV) in patients
who cannot tolerate ACE inhibitors (candesartan
and valsartan only) or in combination with an ACE
inhibitor and beta-blocker (candesartan only). Pre-
vention of stroke in patients with hypertension and
left ventricular hypertrophy (losartan only). Reduc-
tion of risk of death from cardiovascular causes in
patients with left ventricular systolic dysfunction af-
ter MI (valsartan only). Reduction of risk of myocar-
dial infarction, stroke, or cardiovascular death in
patients �55 yr who are at high risk for cardiovas-
cular events and are unable to take ACE inhibitors
(telmisartan only).

Action
Blocks vasoconstrictor and aldosterone-producing
effects of angiotensin II at receptor sites, including
vascular smooth muscle and the adrenal glands.
Therapeutic Effects: Lowering of BP. Slowed
progression of diabetic nephropathy (irbesartan and
losartan only). Reduced cardiovascular death and
hospitalizations due to HF in patients with HF (can-
desartan and valsartan only). Decreased risk of car-
diovascular death in patients with left ventricular
systolic dysfunction who are post-MI (valsartan
only). Decreased risk of stroke in patients with hy-
pertension and left ventricular hypertrophy (effect
may be less in black patients) (losartan only).

Pharmacokinetics
Absorption: Azilsartan—Azilsartan medoxomil
is converted to azilsartan, the active component.
60% absorbed; Candesartan—Candesartan cilexe-
til is converted to candesartan, the active compo-
nent; 15% bioavailability of candesartan; Eprosar-
tan—13% absorbed after oral administration;
Irbesartan—60–80% absorbed after oral admin-
istration; Losartan—well absorbed, with extensive
first-pass hepatic metabolism, resulting in 33% bio-
availability; Olmesartan—Olmesartan medoxomil
is converted to olmesartan, the active component;
26% bioavailability of olmesartan; Telmisartan—
42–58% absorbed following oral administration
(bioavailabilityqin patients with hepatic impair-
ment); Valsartan—10–35% absorbed following
oral administration.
Distribution: All angiotensin receptor blockers
(ARBs) cross the placenta; Candesartan—enters
breast milk.
Protein Binding: All ARBs are �90% protein-
bound.
Metabolism and Excretion: Azilsartan—50%
metabolized by the liver, primarily by the CYP2C9
enzyme system. 55% eliminated in feces, 42% in
urine (15% as unchanged drug); Candesartan—
Minor metabolism by the liver; 33% excreted in
urine, 67% in feces (via bile); Eprosartan—Ex-
creted primarily unchanged in feces via biliary ex-
cretion; Irbesartan—Some hepatic metabolism;
20% excreted in urine, 80% in feces; Losartan—
Undergoes extensive first-pass hepatic metabolism;
14% is converted to an active metabolite. 4% ex-
creted unchanged in urine; 6% excreted in urine as
active metabolite; some biliary elimination; Olme-
sartan—30–50% excreted unchanged in urine,
remainder eliminated in feces via bile; Telmisar-
tan—Excreted mostly unchanged in feces via bili-
ary excretion; Valsartan—Minor metabolism by
the liver; 13% excreted in urine, 83% in feces.
Half-life: Azilsartan—11 hr; Candesartan—9
hr; Eprosartan—20 hr; Irbesartan—11–15 hr;
Losartan—2 hr (6–9 hr for metabolite); Olme-
sartan—13 hr; Telmisartan—24 hr; Valsar-
tan—6 hr.

TIME/ACTION PROFILE (antihypertensive
effect with chronic dosing)

DRUG ONSET PEAK DURATION

Azilsartan within 2 hr 18 hr 24 hr
Candesartan 2–4 hr 4 wk 24 hr
Eprosartan 1–2 hr 2–3 wk 12–24 hr
Irbesartan within 2 hr 2 wk 24 hr
Losartan 6 hr 3–6 wk 24 hr
Olmesartan within 1 wk 2 wk 24 hr
Telmisartan within 3 hr 4 wk 24 hr
Valsartan within 2 hr 4 wk 24 hr
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AContraindications/Precautions
Contraindicated in: Hypersensitivity; OB: Can
cause injury or death of fetus; Lactation: Discontinue
drug or provide formula.
Use Cautiously in: HF (may result in azotemia,
oliguria, acute renal failure and/or death); Volume-
or salt-depleted patients or patients receiving high
doses of diuretics (correct deficits before initiating
therapy or initiate at lower doses); Black patients
(may not be effective); Impaired renal function due
to primary renal disease or HF (may worsen renal
function); Obstructive biliary disorders (telmisar-
tan) or hepatic impairment (candesartan, losartan,
or telmisartan); Women of childbearing potential;
Pedi: Safety not established in children �18 yr (�6
yr for losartan and olmesartan).

Adverse Reactions/Side Effects
CNS: dizziness, anxiety, depression, fatigue, head-
ache, insomnia, weakness. CV: hypotension, chest
pain, edema, tachycardia. Derm: rashes. EENT:
nasal congestion, pharyngitis, rhinitis, sinusitis. GI:
abdominal pain, diarrhea, drug-induced hepatitis,
dyspepsia, nausea, vomiting. GU: impaired renal
function. F and E: hyperkalemia. MS: arthralgia,
back pain, myalgia. Misc: ANGIOEDEMA.

Interactions
Drug-Drug: NSAIDs and selective COX-2 inhibi-
tors may blunt the antihypertensive effect andqthe
risk of renal dysfunction.qantihypertensive effects
with other antihypertensives and diuretics. Tel-
misartan mayqserum digoxin levels. Concurrent
use of potassium-sparing diuretics, potassium-
containing salt substitutes, angiotensin-con-
verting enzyme inhibitors, or potassium sup-
plements mayqrisk of hyperkalemia. Candesartan
mayqserum lithium levels. Irbesartan and losar-
tan mayqeffects of amiodarone, fluoxetine, gli-
mepiride, glipizide, phenytoin, rosiglitazone,
and warfarin. Rifampin maypeffects of losartan.
qrisk of renal dysfunction when telmisartan used
with ramipril (concurrent use not recommended).

Route/Dosage
Azilsartan
PO (Adults): 80 mg once daily, initial dose may be
pto 40 mg once daily if high doses of diuretics are
used concurrently.

Candesartan
PO (Adults): Hypertension—16 mg once daily;
may bequp to 32 mg/day in 1–2 divided doses
(begin therapy at a lower dose in patients who are
receiving diuretics or are volume depleted). HF—4

mg once daily initially, dose may be doubled at 2 wk
intervals up to target dose of 32 mg once daily.
PO (Children 6–16 yr and �50 kg): 8–16 mg/
day (in 1–2 divided doses); may bequp to 32 mg/
day (in 1–2 divided doses).
PO (Children 6–16 yr and �50 kg): 4–8 mg/
day (in 1–2 divided doses); may bequp to 16 mg/
day (in 1–2 divided doses).
PO (Children 1–5 yr): 0.20 mg/kg/day (in 1–2
divided doses); may bequp to 0.4 mg/kg/day (in
1–2 divided doses).

Hepatic Impairment
PO (Adults): Moderate hepatic impairment—
Initiate at a lower dose.

Eprosartan
PO (Adults): 600 mg once daily; may beqto 800
mg/day (in 1–2 divided doses) (usual range 400–
800 mg/day).

Renal Impairment
PO (Adults): CCr �60 mL/min— Do not exceed
600 mg/day.

Irbesartan
PO (Adults): Hypertension—150 mg once daily;
may beqto 300 mg once daily. Initiate therapy at 75
mg once daily in patients who are receiving diuretics
or are volume depleted. Type 2 diabetic nephropa-
thy—300 mg once daily.

Losartan
PO (Adults): Hypertension—50 mg once daily
initially (range 25–100 mg/day as a single daily
dose or 2 divided doses) (initiate therapy at 25 mg
once daily in patients who are receiving diuretics or
are volume depleted). Prevention of stroke in pa-
tients with hypertension and left ventricular hy-
pertrophy—50 mg once daily initially; hydro-
chlorothiazide 12.5 mg once daily should be added
and/or dose of losartanqto 100 mg once daily fol-
lowed by anqin hydrochlorothiazide to 25 mg once
daily based on BP response. Type 2 diabetic ne-
phropathy—50 mg once daily, mayqto 100 mg
once daily depending on BP response.

Hepatic Impairment
PO (Adults): 25 mg once daily initially; may beq
as tolerated.
PO (Children � 6 yr): Hypertension—0.7 mg/kg
once daily (up to 50 mg/day), may be titrated up to
1.4 mg/kg/day (or 100 mg/day).

Renal Impairment
PO (Children � 6 yr): CCr �30 mL/min— Con-
traindicated.
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Olmesartan
PO (Adults): 20 mg once daily; may bequp to 40
mg once daily (patients who are receiving diuretics
or are volume-depleted should be started on lower
doses).
PO (Children 6–16 yr): �35 kg-20 mg once
daily; may beqafter 2 wk up to 40 mg once daily;
20–34.9 kg-10 mg once daily; may beqafter 2 wk
up to 20 mg once daily.

Telmisartan
PO (Adults): Hypertension—40 mg once daily
(volume-depleted patients should start with 20 mg
once daily); may be titrated up to 80 mg/day; Car-
diovascular risk reduction—80 mg once daily.

Valsartan
PO (Adults): Hypertension—80 mg or 160 mg
once daily initially in patients who are not volume-
depleted; may beqto 320 mg once daily; HF—40
mg twice daily, may be titrated up to target dose of
160 mg twice daily as tolerated; Post-MI—20 mg
twice daily (may be initiated � 12 hr after MI); dose
may be titrated up to target dose of 160 mg twice
daily, as tolerated.

Availability
Azilsartan
Tablets: 40 mg, 80 mg. Cost: 40 mg $239.97/90,
80 mg $239.97/90. In combination with: chlor-
thalidone (Edarbyclor); see Appendix B.

Candesartan
Tablets: 4 mg, 8 mg, 16 mg, 32 mg. Cost: 4 mg
$216.96/90, 8 mg $221.98/90, 16 mg $219.96/90,
32 mg $298.97/90. In combination with: hydro-
chlorothiazide (Atacand HCT); see Appendix B.

Eprosartan
Tablets: 400 mg, 600 mg. Cost: 400 mg $250.97/
90, 600 mg $295.98/90. In combination with:
hydrochlorothiazide (Teveten HCT); see
Appendix B.

Irbesartan
Tablets: 75 mg, 150 mg, 300 mg. Cost: 75 mg
$232.96/90, 150 mg $247.98/90, 300 mg $299.96/
90. In combination with: hydrochlorothiazide
(Avalide); see Appendix B.

Losartan (generic available)
Tablets: 25 mg, 50 mg, 100 mg. Cost: Generic—
25 mg $125.99/90, 50 mg $176.99/90, 100 mg
$259.98/90. In combination with: hydrochloro-
thiazide (Hyzaar); see Appendix B.

Olmesartan
Tablets: 5 mg, 20 mg, 40 mg. Cost: 5 mg $210.02/
90, 20 mg $260.95/90, 40 mg $361.19/90. In
combination with:

hydrochlorothiazide (Benicar HCT); amlodipine
(Azor); see Appendix B.

Telmisartan
Tablets: 20 mg, 40 mg, 80 mg. Cost: 20 mg
$337.09/90, 40 mg $355.97/90, 80 mg $325.95/90.
In combination with: hydrochlorothiazide (Mi-
cardis HCT); amlodipine (Twynsta); see
Appendix B).

Valsartan
Tablets: 40 mg, 80 mg, 160 mg, 320 mg. Cost: 40
mg $231.97/90, 80 mg $270.97/90, 160 mg
$286.96/90, 320 mg $386.95/90. In combina-
tion with: aliskiren (Valturna); amlodipine (Ex-
forge); hydrochlorothiazide (Diovan HCT); amlodi-
pine and hydrochlorothiazide (Exforge HCT); see
Appendix B.

NURSING IMPLICATIONS
Assessment
● Assess BP (lying, sitting, standing) and pulse pe-

riodically during therapy. Notify health care pro-
fessional of significant changes.

● Monitor frequency of prescription refills to deter-
mine adherence.

● Assess patient for signs of angioedema (dyspnea,
facial swelling). May rarely cause angioedema.

● HF: Monitor daily weight and assess patient rou-
tinely for resolution of fluid overload (peripheral
edema, rales/crackles, dyspnea, weight gain, jug-
ular venous distention).

● Lab Test Considerations: Monitor renal func-
tion and electrolyte levels periodically. Serum po-
tassium, BUN, and serum creatinine may beq.

● May causeqAST, ALT, and serum bilirubin (can-
desartan and olmesartan only).

● May causequric acid, slightpin hemoglobin
and hematocrit, neutropenia, and thrombocyto-
penia.

Potential Nursing Diagnoses
Risk for injury (Adverse Reactions)
Noncompliance (Patient/Family Teaching)

Implementation
● Do not confuse Benicar with Mevacor. Do not

confuse Diovan with Zyban.
● Correct volume depletion, if possible, prior to ini-

tiation of therapy.
● PO: May be administered without regard to

meals.

Losartan
● PO: For patients with difficulty swallowing tablets,

pharmacist can compound oral suspension; sta-
ble for 4 wk if refrigerated. Shake suspension be-
fore each use.
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APatient/Family Teaching
● Emphasize the importance of continuing to take

as directed, even if feeling well. Take missed
doses as soon as remembered if not almost time
for next dose; do not double doses. Instruct pa-
tient to take medication at the same time each
day. Warn patient not to discontinue therapy un-
less directed by health care professional.

● Caution patient to avoid salt substitutes containing
potassium or food containing high levels of potas-
sium or sodium unless directed by health care
professional. See Appendix M.

● Caution patient to avoid sudden changes in posi-
tion to decrease orthostatic hypotension. Use of
alcohol, standing for long periods, exercising,
and hot weather may increase orthostatic hypo-
tension.

● May cause dizziness. Caution patient to avoid
driving or other activities requiring alertness until
response to medication is known.

● Instruct patient to notify health care professional
of all Rx or OTC medications, vitamins, or herbal
products being taken and consult health care
professional before taking any new medications,
especially cough, cold, or allergy remedies.

● Instruct patient to notify health care professional
of medication regimen prior to treatment or sur-
gery.

● Instruct patient to notify health care professional
if swelling of face, eyes, lips, or tongue occurs, or
if difficulty swallowing or breathing occurs.

● Advise women of childbearing age to use contra-
ception and notify health care professional if
pregnancy is suspected or planned, or if breast-
feeding. If pregnancy is detected, discontinue
medication as soon as possible.

● Emphasize the importance of follow-up exams to
evaluate effectiveness of medication.

● Hypertension: Encourage patient to comply
with additional interventions for hypertension
(weight reduction, low-sodium diet, discontinua-
tion of smoking, moderation of alcohol consump-
tion, regular exercise, stress management). Med-
ication controls but dose not cure hypertension.

● Instruct patient and family on proper technique
for monitoring BP. Advise them to check BP at
least weekly and to report significant changes.

Evaluation/Desired Outcomes
● Decrease in BP without appearance of excessive

side effects.
● Slowed progression of diabetic nephropathy (ir-

besartan, losartan).

● Decreased cardiovascular death and HF-related
hospitalizations in patients with HF (candesar-
tan).

● Decreased hospitalizations in patients with HF
(valsartan).

● Decreased risk of cardiovascular death in pa-
tients with left ventricular systolic dysfunction af-
ter MI (valsartan).

● Reduced risk of stroke in patients with hyperten-
sion and left ventricular hypertrophy (losartan).

● Reduction of risk of myocardial infarction,
stroke, or cardiovascular death (telmisartan).

anidulafungin
(a-ni-du-la-fun-gin)
Eraxis
Classification
Therapeutic: antifungals
Pharmacologic: echinocandins

Pregnancy Category C

Indications
Candidemia and other serious candidal infections
including intra-abdominal abscess, peritonitis.
Esophageal candidiasis.

Action
Inhibits the synthesis of fungal cell wall. Therapeu-
tic Effects: Death of susceptible fungi. Spectrum:
Active against Candida albicans, C. glabrata, C.
parapsilosis, and C. tropicalis.

Pharmacokinetics
Absorption: IV administration results in complete
bioavailability.
Distribution: Crosses the placenta.
Metabolism and Excretion: Undergoes chemi-
cal degradation without hepatic metabolism; �1%
excreted in urine.
Half-life: 40–50 hr.

TIME/ACTION PROFILE (blood levels)

ROUTE ONSET PEAK DURATION

IV rapid end of infu-
sion

24 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity.
Use Cautiously in: Underlying liver disease (may
worsen); OB, Lactation: Pregnancy or lactation;
Pedi: Safety not established.
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Adverse Reactions/Side Effects
Resp: bronchospasm, dyspnea. CV: hypotension.
GI: diarrhea,qliver enzymes. Derm: flushing,
rash, urticaria. F and E: hypokalemia.

Interactions
Drug-Drug: None noted.

Route/Dosage
IV (Adults): Esophageal candidiasis—100 mg
loading dose on day 1, then 50 mg daily. Candide-
mia and other candidal infections—200 mg
loading dose on day 1, then 100 mg daily.

Availability
Lyophilized powder for IV use (requires re-
constitution): 50 mg/vial.

NURSING IMPLICATIONS
Assessment
● Assess infected area and monitor cultures before

and periodically during therapy.
● Specimens for culture should be taken before in-

stituting therapy. Therapy may be started before
results are obtained.

● Lab Test Considerations: May causeqALT,
AST, alkaline phosphatase, and hepatic enzymes.

● May cause hypokalemia.
● May cause neutropenia and leukopenia.

Potential Nursing Diagnoses
Risk for infection (Indications)

Implementation
IV Administration

● pH: 4.5–4.6.
● Intermittent Infusion: Reconstitute each 50

mg vial with 15 mL or the 100 mg vial with 30 mL
of Sterile Water for Injection for a concentration
of 3.33 mg/mL. May be stored in refrigerator for
up to 1 hr. Diluent: Further dilute within 24 hr
by transferring contents of reconstituted vial into
IV bag of D5W or 0.9% NaCl. For the 50 mg dose,
dilute with 85 mL for an infusion volume of 100
mL. For the 100 mg dose, dilute with 170 mL for
an infusion volume of 200 mL. For the 200 mg
dose, dilute with 340 mL for a total infusion vol-
ume of 400 mL. Concentration: Final concen-
tration should not exceed 0.5 mg/mL. Do not ad-
minister solutions that are discolored or contain
particulate matter. Store reconstituted solution in
refrigerator; do not freeze. Administer within 24
hr. Rate: Administer at a rate not to exceed 1.1
mg/min (1.4 mL/minor 84 mL/hr).

● Y-Site Compatibility: acyclovir, alfentanil, allo-
purinol, amifostine, amikacin, aminophylline,
amiodarone, amphotericin B lipid complex, am-
photericin B liposome, ampicillin, ampicillin/sul-

bactam, argatroban, aresnic trioxide, atracurium,
azithromycin, aztreonam, bivalirudin, bleomycin,
bumetanide, buprenorphine, bulsulfan, butor-
phanol, calcium chloride, calcium gulconate,
carboplatin, carmustine, casopfungin, cefazolin,
cefepime, cefotaxime, cefotetan, cefoxitin, ceftazi-
dime, ceftriaxone, cefuroxime, chloramphenicol,
cimetidine, ciprofloxacin, cisatracurium, cispla-
tin, clindamycin, cyclophosphamide, cyclospor-
ine, cytarabine, dacarbazine, dactinomycin, dau-
norubicin hydrochloride, daunorubicin
liposome, dexamethasone, dexmedetomidine, di-
goxin, diltiazem, diphenhydramine, dobutamine,
docetaxel, dolasetron, dopamine, doripenem,
doxacurium, doxorubicin hydrochloride, doxo-
rubicin liposome, doxycycline, droperidol, enala-
prilat, ephedrine, epinephrine, epirubicin, eptifi-
batide, erythromycin, esmolol, etoposide,
etoposide phosphate, famotidine, fenoldopam,
fentanyl, fluconazole, fludarabine, fluorouracil,
foscarnet, fosphenytoin, furosemide, ganciclovir,
gemcitabine, gentamicin, glycopyrrolate, granise-
tron, haloperidol, heparin, hydralazine, hydro-
cortisone, hydromorphone, idarubicin, ifosfam-
ide, imipenem/cilastatin, insulin, irinotecan,
isoproterenol, ketorolac, labetalol, leucovorin,
levofloxacin, linezolid, lorazepam, mannitol,
mechlorethamine, melphalan, meperidine, mero-
penem, mesna, metaraminol, methotrexate,
methyldopate, methylprednisolone, metoclopra-
mide, metoprolol, metronidazole, midazolam,
milrinone, mitomycin, mitoxantrone, morphine,
mycophenolate, nafcillin, naloxone, nesiritide, ni-
cardipine, nitroglycerin, nitroprusside, norepi-
nephrine, octreotide, ondansetron, oxaliplatin,
oxytocin, paclitaxel, palonosetron, pamidronate,
pancuronium, pantoprazole, pentamidine, pen-
tazocine, pentobarbital, phenobarbital, phentol-
amine, phenylephrine, piperacillin/tazobactam,
potassium acetate, potassium chloride, procain-
amide, prochlorperazine, promethazine, pro-
pranolol, quinupristin/dalfopristin, ranitidine, re-
mifentanil, rocuronium, sodium acetate,
streptozocin, succinylcholine, sufentanil, tacroli-
mus, teniposide, theophylline, thiotepa, ticarcil-
lin/clavulanate, tirofiban, tobramycin, topotecan,
trimethoprim/sulfamethoxazole, vancomycin,
vasopressin, vecuronium, verapamil, vinblastine,
vincristine, vinorelbine, voriconazole, zidovudine,
zoledronic acid.

● Y-Site Incompatibility: amphotericin B col-
loidal, dantrolene, diazepam, ertapenem, magne-
sium sulfate, nalbuphine, pemetrexed, phenytoin,
potassium phosphates, sodium bicarbonate, so-
dium phosphates.
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APatient/Family Teaching
● Explain purpose of medication to patient.
● Instruct patient to notify health care professional

if diarrhea becomes pronounced.

Evaluation/Desired Outcomes
● Resolution of clinical and laboratory indications

of fungal infections. Duration of therapy should
be based on the patients clinical response. Ther-
apy should be continued for at least 14 days after
the last positive culture. For esophageal candidia-
sis, treatment should continue for at least 7 days
following resolution of symptoms.

ANTIFUNGALS (TOPICAL)
butenafine (byoo-ten-a-feen)
Lotrimin Ultra, Mentax

ciclopirox (sye-kloe-peer-ox)
Loprox, Penlac, Stieprox

clotrimazole (kloe-trye-ma-zole)
Canesten, Clotrimaderm, Cruex,

Lotrimin AF, Lotriderm, Mycelex

econazole (ee-kon-a-zole)
ketoconazole
(kee-toe-koe-na-zole)
Extina, Nizoral, Nizoral A-D, Xolegel

miconazole (mye-kon-a-zole)
Fungoid, Lotrimin AF, Micatin,

Micozole, Zeasorb-AF

naftifine (naff-ti-feen)
Naftin

nystatin (nye-stat-in)
Mycostatin, Nadostine, Nyaderm,
Nystop

oxiconazole (ox-i-kon-a-zole)
Oxistat

sulconazole (sul-kon-a-zole)
Exelderm

terbinafine (ter-bin-a-feen)
Lamisil AT

tolnaftate (tol-naff-tate)
Lamisil AF, Pitrex, Podactin, Tinac-
tin, Ting, Tolnaftate-D

Classification
Therapeutic: antifungals (topical)

Pregnancy Category B (butenafine, ciclo-
pirox, clotrimazole, naftifine, oxiconazole,
terbinafine), C (econazole, ketoconazole,
miconazole, sulconazole, tolnaftate), UK
(nystatin)

Indications
Treatment of a variety of cutaneous fungal infections,
including cutaneous candidiasis, tinea pedis (ath-
lete’s foot), tinea cruris (jock itch), tinea corporis
(ringworm), tinea versicolor, seborrheic dermatitis,
dandruff, and onychomycosis of fingernails and
toes.

Action
Butenafine, nystatin, clotrimazole, econazole, keto-
conazole, miconazole, naftifine, oxiconazole, sul-
conazole, and terbinafine affect the synthesis of the
fungal cell wall, allowing leakage of cellular con-
tents. Tolnaftate distorts the hyphae and stunts myce-
lial growth in fungi. Ciclopirox inhibits the transport
of essential elements in the fungal cell, disrupting
the synthesis of DNA, RNA, and protein. Therapeu-
tic Effects: Decrease in symptoms of fungal infec-
tion.

Pharmacokinetics
Absorption: Absorption through intact skin is
minimal.
Distribution: Distribution after topical adminis-
tration is primarily local.
Metabolism and Excretion: Metabolism and ex-
cretion not known following local application.
Half-life: Butenafine—35 hr; Ciclopirox—5.5
hr (gel); Terbinafine—21 hr.

TIME/ACTION PROFILE (resolution of
symptoms/lesions†)

ROUTE ONSET PEAK DURATION

Butenafine unknown up to 4 wk unknown
Tolnaftate 24–72 hr unknown unknown

† Only the drugs with known information included in this ta-
ble

Contraindications/Precautions
Contraindicated in: Hypersensitivity to active in-
gredients, additives, preservatives, or bases; Some
products contain alcohol or bisulfites and should be
avoided in patients with known intolerance.
Use Cautiously in: Nail and scalp infections (may
require additional systemic therapy); OB, Lactation:
Safety not established.
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Adverse Reactions/Side Effects
Local: burning, itching, local hypersensitivity reac-
tions, redness, stinging.

Interactions
Drug-Drug: Either not known or insignificant.

Route/Dosage
Butenafine
Topical (Adults and Children �12 yr): Apply
once daily for 2 wk for tinea corporis, tinea cruris,
or tinea versicolor. Apply once daily for 4 wk or
once daily for 7 days for tinea pedis.

Ciclopirox
Topical (Adults and Children �10 yr): Cream/
lotion—Apply twice daily for 2–4 wk; Topical so-
lution (nail lacquer)—Apply to nails at bedtime
or 8 hr prior to bathing for up to 48 wk. Each daily
application should be made over the previous coat
and then removed with alcohol every 7 days; Gel—
Apply twice daily for 4 wk; Shampoo—5–10 mL
applied to scalp, lather and leave on for 3 min,
rinse; repeat twice weekly for 4 wk (at least 3 days
between applications).

Clotrimazole
Topical (Adults and Children �3 yr): Apply
twice daily for 1–4 wk.

Econazole
Topical (Adults and Children): Apply once daily
for tinea pedis (for 4 wk), tinea cruris (for 2 wk),
tinea corporis (for 2 wk), or tinea versicolor (for 2
wk). Apply twice daily for cutaneous candidiasis (for
2 wk).

Ketoconazole
Topical (Adults): Apply cream once daily for cuta-
neous candidiasis (for 2 wk), tinea corporis (for 2
wk), tinea cruris (for 2 wk), tinea pedis (for 6 wk),
or tinea versicolor (for 2 wk). Apply cream twice
daily for seborrheic dermatitis (for 4 wk). For dan-
druff, use shampoo twice weekly (wait 3–4 days be-
tween treatments) for 4 wk, then intermittently.

Miconazole
Topical (Adults and Children �2 yr): Apply
twice daily. Treat tinea cruris for 2 wk and tinea
pedis or tinea corporis for 4 wk.

Naftifine
Topical (Adults): Apply cream once daily for up to
4 wk. Apply gel twice daily for up to 4 wk.

Nystatin
Topical (Adults and Children): Apply 2–3 times
daily until healing is complete.

Oxiconazole
Topical (Adults and Children): Apply cream or
lotion 1–2 times daily for tinea pedis (for 4 wk),
tinea corporis (for 2 wk), or tinea cruris (for 2 wk).
Apply cream once daily for tinea versicolor (for 2
wk).

Sulconazole
Topical (Adults): Apply 1–2 times daily (twice
daily for tinea pedis). Treat tinea corporis, tinea
cruris, or tinea versicolor for 3 wk, and tinea pedis
for 4 wk.

Terbinafine
Topical (Adults): Apply twice daily for tinea pedis
(for 1 wk) or daily for tinea cruris or tinea corporis
for 1 wk.

Tolnaftate
Topical (Adults): Apply twice daily for tinea cruris
(for 2 wk), tinea pedis (for 4 wk), or tinea corporis
(for 4 wk).

Availability
Butenafine
Cream: 1%Rx, OTC.

Ciclopirox (generic available)
Cream: 0.77%. Lotion: 0.77%. Nail lacquer: 8%.
Shampoo: 1%, 1.5%.

Clotrimazole (generic available)
Cream: 1%OTC. Solution: 1%OTC. In combina-
tion with: betamethasone (Lotrisone). See
Appendix B.

Econazole (generic available)
Cream: 1%.

Ketoconazole (generic available)
Cream: 2%. Shampoo: 1%OTC, 2%. Foam: 2%.
Gel: 2%.

Miconazole (generic available)
Cream: 2%Rx, OTC. Lotion powder: 2%OTC. Oint-
ment: 2%OTC. Powder: 2%OTC. Spray powder:
2%OTC. Spray liquid: 2%OTC. Solution: 2%OTC.
Tincture: 2%OTC. In combination with: zinc ox-
ide (Vusion). See Appendix B.

Naftifine
Cream: 1%Rx, OTC. Gel: 1%OTC.

Nystatin (generic available)
Cream: 100,000 units/gRx, OTC. Ointment: 100,000
units/gRx, OTC. Powder: 100,000 units/gRx, OTC. In
combination with: triamcinolone. See
Appendix B.

Oxiconazole
Cream: 1%. Lotion: 1%.
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ASulconazole
Cream: 1%. Solution: 1%.

Terbinafine (generic available)
Cream: 1%OTC. Spray liquid: 1%OTC.

Tolnaftate (generic available)
Cream: 1%OTC. Solution: 1%OTC. Powder: 1%OTC.
Spray powder: 1%OTC. Spray liquid: 1%OTC.

NURSING IMPLICATIONS
Assessment
● Inspect involved areas of skin and mucous mem-

branes before and frequently during therapy. In-
creased skin irritation may indicate need to dis-
continue medication.

Potential Nursing Diagnoses
Risk for impaired skin integrity (Indications)
Risk for infection (Indications)

Implementation
● Consult health care professional for proper

cleansing technique before applying medication.
● Choice of vehicle is based on use. Ointments,

creams, and liquids are used as primary therapy.
Lotion is usually preferred in intertriginous areas;
if cream is used, apply sparingly to avoid macera-
tion. Powders are usually used as adjunctive ther-
apy but may be used as primary therapy for mild
conditions (especially for moist lesions).

● Topical: Apply small amount to cover affected
area completely. Avoid the use of occlusive wrap-
pings or dressings unless directed by health care
professional.

● Nail lacquer: Avoid contact with skin other than
skin immediately surrounding treated nail. Avoid
contact with eyes or mucous membranes. Re-
moval of unattached, infected nail, as frequently
as monthly, by health care professional is needed
with use of this medication. Up to 48 wk of daily
application and professional removal may be re-
quired to achieve clear or almost clear nail. 6 mo
of treatment may be required before results are
noticed.

● Ciclopirox or Ketoconazole shampoo:
Moisten hair and scalp thoroughly with water. Ap-
ply sufficient shampoo to produce enough lather
to wash scalp and hair and gently massage it over
the entire scalp area for approximately 1 min.
Rinse hair thoroughly with warm water. Repeat
process, leaving shampoo on hair for an addi-
tional 3 min. After the 2nd shampoo, rinse and
dry hair with towel or warm air flow. Shampoo
twice a week for 4 wk with at least 3 days between

each shampooing and then intermittently as
needed to maintain control.

● Ketoconazole foam: Hold container upright
and dispense foam into cap of can or other
smooth surface; dispensing directly on to hand is
not recommended as the foam begins to melt im-
mediately on contact with warm skin. Pick up
small amounts with fingertips and gently massage
into affected areas until absorbed. Move hair to
allow direct application to skin.

Patient/Family Teaching
● Instruct patient to apply medication as directed

for full course of therapy, even if feeling better.
Emphasize the importance of avoiding the eyes.

● Caution patient that some products may stain fab-
ric, skin, or hair. Check label information. Fab-
rics stained from cream or lotion can usually be
cleaned by handwashing with soap and warm wa-
ter; stains from ointments can usually be removed
with standard cleaning fluids.

● Patients with athlete’s foot should be taught to
wear well-fitting, ventilated shoes, to wash af-
fected areas thoroughly, and to change shoes and
socks at least once a day.

● Advise patient to report increased skin irritation
or lack of response to therapy to health care pro-
fessional.

● Nail lacquer: File away loose nail and trim nails
every 7 days after solution is removed with alco-
hol. Do not use nail polish on treated nails. In-
form health care professional if patient has diabe-
tes mellitus before using.

Evaluation/Desired Outcomes
● Decrease in skin irritation and resolution of in-

fection. Early relief of symptoms may be seen in
2–3 days. For Candida, tinea cruris, and tinea
corporis, 2 wk are needed, and for tinea pedis,
therapeutic response may take 3–4 wk. Recur-
rent fungal infections may be a sign of systemic
illness.

ANTIFUNGALS (VAGINAL)
butoconazole
(byoo-toe-kon-a-zole)
Gynezole-1, Mycelex-3
clotrimazole (kloe-trye-ma-zole)

Canesten, Clotrimaderm, Gyne-
Lotrimin-3, Mycelex-7, Trivagizole-3
miconazole (mye-kon-a-zole)
Monistat-1, Monistat-3, Monistat-7,
Vagistat-3
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nystatin (nye-stat-in)
Mycostatin

terconazole (ter-kon-a-zole)
Terazol-3, Terazol-7

tioconazole (tye-oh-kon-a-zole)
1–Day, Monistat-1Day, Vagistat-1
Classification
Therapeutic: antifungals (vaginal)

Pregnancy Category A (nystatin), B (clo-
trimazole), C (butoconazole, miconazole,
terconazole, tioconazole)

Indications
Treatment of vulvovaginal candidiasis.

Action
Affects the permeability of the fungal cell wall, allow-
ing leakage of cellular contents. Not active against
bacteria. Therapeutic Effects: Inhibited growth
and death of susceptible Candida, with decrease in
accompanying symptoms of vulvovaginitis (vaginal
burning, itching, discharge).

Pharmacokinetics
Absorption: Absorption through intact skin is
minimal.
Distribution: Unknown. Action is primarily local.
Metabolism and Excretion: Negligible with lo-
cal application.
Half-life: Not applicable.

TIME/ACTION PROFILE

ROUTE ONSET PEAK DURATION

All agents rapid unknown 24 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity to active in-
gredients, additives, or preservatives; OB: Safety not
established; Lactation: Safety not established.
Use Cautiously in: None noted.

Adverse Reactions/Side Effects
GU: itching, pelvic pain, vulvovaginal burning.

Interactions
Drug-Drug: Concurrent use of vaginal miconazole
with warfarinqrisk of bleeding/bruising (appro-
priate monitoring recommended).

Route/Dosage
Butoconazole
Vag (Adults and Children �12 yr): 1 applicator-
ful (5 g) at bedtime for 3 days (Mycelex-3) or one
applicatorful single dose (Gynezole-1).

Clotrimazole
Vag (Adults and Children �12 yr): Vaginal tab-
lets—100 mg at bedtime for 7 nights (preferred
regimen for pregnancy) or 200 mg at bedtime for 3
nights. Vaginal cream—1 applicatorful (5 g) of
1% cream at bedtime for 7 days or 1 applicatorful
(5 g) of 2% cream at bedtime for 3 days.

Miconazole
Vag (Adults and Children �12 yr): Vaginal sup-
positories—one 100-mg suppository at bedtime
for 7 days or one 200-mg suppository at bedtime for
3 days or one 1200-mg suppository as a single dose.
Vaginal cream—1 applicatorful of 2% cream at
bedtime for 7 days or 1 applicatorful of 4% cream at
bedtime for 3 days. Combination packages—con-
tain a cream or suppositories as well as an external
vaginal cream (may be used twice daily for up to 7
days, as needed, for symptomatic management of
itching).

Nystatin
Vag (Adults): 100,000 units (1 tablet) daily for 2
wk.

Terconazole
Vag (Adults): Vaginal cream—1 applicatorful (5
g) of 0.4% cream at bedtime for 7 days or 1 applica-
torful (5 g) of 0.8% cream at bedtime for 3 days.
Vaginal suppositories—1 suppository (80 mg) at
bedtime for 3 days.

Tioconazole
Vag (Adults and Children �12 yr): 1 applicator-
ful (4.6 g) at bedtime as a single dose.

Availability
Butoconazole
Vaginal cream: 2%Rx, OTC.

Clotrimazole (generic available)
Vaginal tablets: 100 mgOTC, 200 mgOTC. Vaginal
cream: 1%OTC, 2%OTC.

Miconazole (generic available)
Vaginal cream: 2%OTC, 4%OTC. Vaginal supposi-
tories: 100 mgOTC, 200 mgRx, OTC. In combination
with: combination package of 3 200-mg supposito-
ries and 2% external creamOTC; one 1200-mg sup-
pository and 2% external creamOTC; 4% vaginal
cream and 2% external creamOTC; 7 100-mg suppos-
itories and 2% external creamOTC; 2% vaginal cream
and 2% external creamOTC.

Nystatin (generic available)
Vaginal tablets: 100,000 units.

Terconazole (generic available)
Vaginal cream: 0.4%, 0.8%. Vaginal supposito-
ries: 80 mg.
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ATioconazole
Vaginal ointment: 6.5%OTC.

NURSING IMPLICATIONS
Assessment
● Inspect involved areas of skin and mucous mem-

branes before and frequently during therapy. In-
creased skin irritation may indicate need to dis-
continue medication.

Potential Nursing Diagnoses
Risk for infection (Indications)
Risk for impaired skin integrity (Indications)

Implementation
● Consult physician or other health care profes-

sional for proper cleansing technique before ap-
plying medication.

● Nystatin vaginal tablets should be refrigerated.
● Vag: Applicators are supplied for vaginal admin-

istration.

Patient/Family Teaching
● Instruct patient to apply medication as directed

for full course of therapy, even if feeling better.
Therapy should be continued during menstrual
period.

● Instruct patient on proper use of vaginal applica-
tor. Medication should be inserted high into the
vagina at bedtime. Instruct patient to remain re-
cumbent for at least 30 min after insertion. Advise
use of sanitary napkins to prevent staining of
clothing or bedding.

● Advise patient to avoid using tampons while using
this product.

● Advise patient to consult health care professional
regarding intercourse during therapy. Vaginal
medication may cause minor skin irritation in
sexual partner. Advise patient to refrain from sex-
ual contact during therapy or have male partner
wear a condom. Some products may weaken la-
tex contraceptive devices. Another method of
contraception should be used during treatment.

● Advise patient to report to health care profes-
sional increased skin irritation or lack of re-
sponse to therapy. A second course may be nec-
essary if symptoms persist.

● Advise patient to dispose of applicator after each
use (except for terconazole).

Evaluation/Desired Outcomes
● Decrease in skin irritation and vaginal discom-

fort. Therapeutic response is usually seen after 1
wk. Diagnosis should be reconfirmed with
smears or cultures before a second course of

therapy to rule out other pathogens associated
with vulvovaginitis. Recurrent vaginal infections
may be a sign of systemic illness.

aprepitant (oral)
(a-prep-i-tant)
Emend

fosaprepitant (injection)
(fos-a-prep-i-tant)
Emend
Classification
Therapeutic: antiemetics
Pharmacologic: neurokinin antagonists

Pregnancy Category B

Indications
PO, IV: Prevention of: Acute and delayed nausea
and vomiting associated with initial and repeat
courses of highly emetogenic chemotherapy, Nausea
and vomiting associated with initial and repeat
courses of moderately emetogenic chemotherapy.
PO: Prevention of postoperative nausea and vomit-
ing.

Action
Acts as a selective antagonist at substance P/neuro-
kinin 1 (NK1) receptors in the brain. Therapeutic
Effects: Decreased nausea and vomiting associated
with chemotherapy. Augments the antiemetic effects
of dexamethasone and 5-HT3 antagonists (ondanse-
tron).

Pharmacokinetics
Absorption: 60–65% absorbed following oral ad-
ministration. Following IV administration, fosaprepi-
tant is rapidly converted to aprepitant, the active
component.
Distribution: Crosses the blood brain barrier; re-
mainder of distribution unknown.
Metabolism and Excretion: Mostly metabolized
by the liver (CYP3A4 enzyme system); not renally ex-
creted.
Half-life: Aprepitant—9–13 hr.

TIME/ACTION PROFILE (antiemetic effect)

ROUTE ONSET PEAK DURATION

PO 1 hr 4 hr* 24 hr
IV rapid end of infu-

sion*
24 hr

*Blood level
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Contraindications/Precautions
Contraindicated in: Hypersensitivity; Concurrent
use with pimozide (risk of life-threatening adverse
cardiovascular reactions); Lactation: May cause un-
wanted effects in nursing infants.
Use Cautiously in: Concurrent use with any
agents metabolized by CYP3A4; OB: Use only if
clearly needed; Pedi: Safety not established.

Adverse Reactions/Side Effects
CV: dizziness, fatigue, weakness. GI: diarrhea.
Misc: hiccups, hypersensitivity reaction (flushing,
erythema, dyspnea) (IV).

Interactions
Drug-Drug: Aprepitant inhibits, induces, and is
metabolized by the CYP3A4 enzyme system; it also
induces the CYP2C9 system. Concurrent use with
other medications that are metabolized by CYP3A4
may result inqtoxicity from these agents including
docetaxel, paclitaxel, etoposide, irinotecan,
ifosfamide, imatinib, vinorelbine, vinblastine,
vincristine, midazolam, triazolam, and alpra-
zolam; concurrent use should be undertaken with
caution. Concurrent use with drugs that signifi-
cantly inhibit the CYP3A4 enzyme system in-
cluding (ketoconazole, itraconazole, nefazo-
done, clarithromycin, ritonavir, nelfinavir, and
diltiazem) mayqblood levels and effects of apre-
pitant. Concurrent use with drugs that induce the
CYP3A4 enzyme system including rifampin, car-
bamazepine, and phenytoin maypblood levels
and effects of aprepitant.qblood levels and effects
of dexamethasone (regimen reflects a 50% dose
reduction); a similar effect occurs with methyl-
prednisolone (pIV dose by 25%,pPO dose by
50% when used concurrently). Maypthe effects of
warfarin (careful monitoring for 2 wk recom-
mended), oral contraceptives (use alternate
method), and phenytoin.

Route/Dosage
Prevention of Nausea and Vomiting Asso-
ciated with Highly Emetogenic Chemo-
therapy
PO (Adults): 125 mg 1 hr prior to chemotherapy
(Day 1) (with dexamethasone 12 mg PO 30 min
prior to chemotherapy and ondansetron 32 mg IV
30 min prior to chemotherapy), then 80 mg once
daily for 2 days (Days 2 and 3) (with dexametha-
sone 8 mg once daily for 3 days [Days 2–4]).
IV (Adults): Single-dose regimen—150 mg 30
min prior to chemotherapy on Day 1 (with dexame-
thasone 12 mg PO 30 min prior to chemotherapy
and ondansetron 32 mg IV 30 min prior to chemo-
therapy). Continue dexamethasone on Days 2–4 (8
mg PO on Day 2, 8 mg twice daily on Days 3 and 4);

3–day regimen—115 mg 30 min prior to chemo-
therapy on Day 1 (with dexamethasone 12 mg PO 30
min prior to chemotherapy and ondansetron 32 mg
IV 30 min prior to chemotherapy). Continue aprepi-
tant 80 mg PO on Days 2 and 3. Continue dexame-
thasone 8 mg once daily on Days 2–4.

Prevention of Nausea and Vomiting Asso-
ciated with Moderately Emetogenic
Chemotherapy
PO (Adults): 125 mg 1 hr prior to chemotherapy
(Day 1) (with dexamethasone 12 mg PO 30 min
prior to chemotherapy, ondansetron 8 mg PO 30–
60 min prior to chemotherapy, and ondansetron 8
mg PO 8 hr after the first dose), then 80 mg once
daily for 2 days (Days 2 and 3).
IV (Adults): 115 mg 30 min prior to chemotherapy
on Day 1 (should be given with dexamethasone 12
mg PO 30 min prior to chemotherapy, ondansetron
8 mg PO 30–60 min prior to chemotherapy, and
ondansetron 8 mg PO 8 hr after the first dose). Con-
tinue aprepiptant 80 mg PO once daily on Days 2
and 3.

Prevention of Postoperative Nausea and
Vomiting
PO (Adults): 40 mg given within 3 hr prior to in-
duction of anesthesia.

Availability
Capsules: 40 mg, 80 mg, 125 mg. Lyophilized
solid (requires reconsititution prior to injec-
tion): 115 mg/vial, 150 mg/vial.

NURSING IMPLICATIONS
Assessment
● Assess nausea, vomiting, appetite, bowel sounds,

and abdominal pain prior to and following ad-
ministration.

● Monitor hydration, nutritional status, and intake
and output. Patients with severe nausea and vom-
iting may require IV fluids in addition to antiemet-
ics.

● Lab Test Considerations: Monitor clotting
status closely during the 2 wk period, especially
at 7–10 days, following aprepitant therapy in pa-
tients on chronic warfarin therapy.

● May cause mild, transientqin alkaline phospha-
tase, AST, ALT, and BUN.

● May cause proteinuria, erythrocyturia, leukocytu-
ria, hyperglycemia, hyponatremia, andqleuko-
cytes.

● May causephemoglobin and WBC.

Potential Nursing Diagnoses
Risk for deficient fluid volume (Indications)
Imbalanced nutrition: less than body requirements
(Indications)
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AImplementation
● For chemotherapy, aprepitant is given as part of a

regimen that includes a corticosteroid and a 5-
HT3 antagonist (see Route/Dosage).

● PO: Administer daily for 3 days. Day 1—admin-
ister 125 mg 1 hr prior to chemotherapy. Days 2
and 3—administer 80 mg once in the morning.
May be administered without regard to food.

IV Administration

● Single-Dose Regimen: Intermittent Infu-
sion: Inject 5 mL of 0.9% NaCl for Injection into
vial. Swirl gently; avoid shaking or jetting saline
into vial. Diluent: Prepare an infusion bag of
145 mL 0.9% NaCl. Withdraw entire volume from
vial, and transfer to infusion bag for a total vol-
ume of 150 mL. Concentration: 1 mg/mL. Gen-
tly invert bag 2–3 times. Solution is stable for 24
hr at room temperature. Inspect solution for par-
ticulate matter. Do not administer solutions that
are discolored or contain particulate matter.
Rate: Infuse over 20–30 min.

● 3-Day Regimen: Intermittent Infusion: Inject
5 mL of 0.9% NaCl for Injection into vial. Swirl
gently; avoid shaking or jetting saline into vial.
Diluent: Prepare an infusion bag of 110 mL
0.9% NaCl. Withdraw entire volume from vial,
and transfer to infusion bag for a total volume of
115 mL. Concentration: 1 mg/mL. Gently in-
vert bag 2–3 times. Solution is stable for 24 hr at
room temperature. Inspect solution for particu-
late matter. Do not administer solutions that are
discolored or contain particulate matter. Rate:
Administer over 15 min.

● Y-Site Compatibility: dexamethasone, granise-
tron, methylprednisolone, ondansetron, palono-
setron.

● Solution Incompatibility: Incompatible with
solutions containing divalent cations (calcium,
magnesium) including LR and Hartmann’s solu-
tion.

Patient/Family Teaching
● Instruct patient to take aprepitant as directed. Di-

rect patient to read the Patient Package Insert
before starting therapy and to reread it each time
the prescription is renewed.

● Instruct patient to notify health care professional
if nausea and vomiting occur prior to administra-
tion.

● Advise patient to notify health care professional
immediately if symptoms of hypersensitivity reac-
tion (hives, rash, itching, redness of the face/skin,
difficulty in breathing or swallowing) occur.

● Advise patient to notify health care professional
prior to taking any other Rx, OTC, or herbal
products.

● Caution patient that fosaprepitant may decrease
the effectiveness of oral contraceptives. Advise pa-
tient to use alternate nonhormonal methods of
contraception during and for 1 mo following
treatment. Advise patient to notify health care
professional if pregnancy is planned or suspected
or if breastfeeding.

● Advise patient and family to use general measures
to decrease nausea (begin with sips of liquids and
small, nongreasy meals; provide oral hygiene; re-
move noxious stimuli from environment).

Evaluation/Desired Outcomes
● Decreased nausea and vomiting associated with

chemotherapy.
● Prevention of postoperative nausea and vomiting.

HIGH ALERT

argatroban (ar-gat-tro-ban)
Argatroban
Classification
Therapeutic: anticoagulants
Pharmacologic: thrombin inhibitors

Pregnancy Category B

Indications
Prophylaxis or treatment of thrombosis in patients
with heparin-induced thrombocytopenia. As an anti-
coagulant in patients with or at risk for heparin-in-
duced thrombocytopenia who are undergoing per-
cutaneous coronary intervention (PCI).

Action
Inhibits thrombin by binding to its receptor sites. In-
hibition of thrombin prevents activation of factors V,
VIII, and XII; the conversion of fibrinogen to fibrin;
platelet adhesion and aggregation. Therapeutic
Effects: Decreased thrombus formation and exten-
sion with decreased sequelae of thrombosis (em-
boli, postphlebitic syndromes).

Pharmacokinetics
Absorption: IV administration results in complete
bioavailability.
Distribution: Unknown.
Metabolism and Excretion: Mostly metabolized
by the liver; excreted primarily in feces via biliary
excretion. 16% excreted unchanged in urine, 14%
excreted unchanged in feces.
Half-life: 39–51 min (qin hepatic impairment).
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TIME/ACTION PROFILE (anticoagulant effect)

ROUTE ONSET PEAK DURATION

IV immediate 1–3 hr 2–4 hr

Contraindications/Precautions
Contraindicated in: Major bleeding; Hypersensi-
tivity; Lactation: Lactation.
Use Cautiously in: Hepatic impairment (pinitial
infusion rate recommended); OB: Use only if clearly
needed; Pedi: Safety not established.

Adverse Reactions/Side Effects
CV: hypotension. GI: diarrhea, nausea, vomiting.
Hemat: BLEEDING. Misc: allergic reactions includ-
ing ANAPHYLAXIS, fever.

Interactions
Drug-Drug: Risk of bleeding may beqby concur-
rent use of antiplatelet agents, thrombolytic
agents, or other anticoagulants.
Drug-Natural Products:qbleeding risk with
anise, arnica, chamomile, clove, feverfew, gar-
lic, ginger, ginkgo, Panax ginseng, and others.

Route/Dosage
IV (Adults): 2 mcg/kg/min as a continuous infu-
sion; adjust infusion rate on the basis of activated
partial thromboplastin time (aPTT). Patients un-
dergoing PCI—350 mcg/kg bolus followed by infu-
sion at 25 mcg/kg/min, activated clotting time (ACT)
should be assessed 5–10 min later. If ACT is 300–
450 sec, procedure may be started. If ACT �300 sec,
give additional bolus of 150 mcg/kg andqinfusion
rate to 30 mcg/kg/min. If ACT is �450 sec infusion
rate should bepto 15 mcg/kg/min and ACT re-
checked after 5–10 min. If thrombotic complica-
tions occur or ACT drops to �300 sec, an additional
bolus of 150 mcg/kg may be given and the infusion
rateqto 40 mcg/kg/min followed by ACT monitor-
ing. If anticoagulation is required after surgery,
lower infusion rates should be used.

Hepatic Impairment
IV (Adults): 0.5 mcg/kg/min as a continuous infu-
sion; adjust infusion rate on the basis of aPTT.

Availability (generic available)
Solution for injection: 100 mg/mL.

NURSING IMPLICATIONS
Assessment
● Monitor vital signs periodically during therapy.

Unexplained decreases in BP may indicate hem-
orrhage. Assess patient for bleeding. Arterial and
venous punctures, IM injections, and use of uri-
nary catheters, nasotracheal intubation, and na-
sogastric tubes should be minimized. Noncom-
pressible sites for IV access should be avoided.

Monitor for blood in urine, lower back pain, pain
or burning on urination. If bleeding cannot be
controlled with pressure, decrease dose or dis-
continue argatroban immediately.

● Monitor for signs of anaphylaxis (rash, coughing,
dyspnea) throughout therapy.

● Lab Test Considerations: Monitor aPTT prior
to initiation of continuous infusion, 2 hours after
initiation of therapy, and periodically during ther-
apy to confirm aPTT is within desired therapeutic
range.

● For patients undergoing PCI, monitor ACT as de-
scribed in Route and Dose section.

● Assess hemoglobin, hematocrit, and platelet
count prior to, and periodically during, argatro-
ban therapy. May causephemoglobin and he-
matocrit. Unexplainedphematocrit may indicate
hemorrhage.

● Use of argatroban concurrently with multiple
doses of warfarin will result in more prolonged
prothrombin time and international normalized
ratio (INR) (although there is not anqin vitamin
K-dependent factor Xa activity) than when warfa-
rin is used alone. Monitor INR daily during con-
comitant therapy. Repeat INR 4–6 hr after arga-
troban is discontinued. If the repeat value is
below the desired therapeutic value for warfarin
alone, restart argatroban therapy and continue
until the desired therapeutic range for warfarin
alone is reached. To obtain the INR for warfarin
alone when the dose of argatroban is �2 mc g/
kg/min the argatroban dose should be temporar-
ily reduced to 2 mcg/kg/min; the INR for com-
bined therapy may then be obtained 4–6 hr after
argatroban dose was reduced.

● Toxicity and Overdose: There is no specific
antidote for argatroban. If overdose occurs, dis-
continue argatroban. Anticoagulation parameters
usually return to baseline within 2–4 hr after dis-
continuation.

Potential Nursing Diagnoses
Ineffective tissue perfusion (Indications)

Implementation
● Do not confuse argatroban with Aggrastat.
● All parenteral anticoagulants should be discontin-

ued before argatroban therapy is initiated. Oral
anticoagulation may be initiated with mainte-
nance dose of warfarin; do not administer load-
ing dose. Discontinue argatroban therapy when
INR for combined therapy is �4.

IV Administration

● pH: 3.2–7.5.
● IV: Solution is slightly viscous, clear, and color-

less to pale yellow. Do not administer solutions
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Athat are cloudy or contain particulate matter. Dis-
card unused portion.

● Direct IV: Diluent: Bolus dose of 350 mcg/kg
should be given prior to continuous infusion in
patients undergoing PCI. For Diluent information,
see Continuous Infusion section below. Rate:
Administer bolus over 3–5 min.

● Continuous Infusion: Diluent: Dilute each
100 mg/mL in 0.9% NaCl, D5W, or LR. Mix by re-
peated inversion for 1 min. Solution may show a
slight haziness that disappears upon mixing.
Concentration: 1 mg/mL. Rate: Based on pa-
tient’s weight (See Route/Dosage section). Dose
adjustment may be made 2 hr after starting infu-
sion or changing dose until steady-state aPTT is
1.5–3 times the initial baseline value (not to ex-
ceed 100 sec).

● Y-Site Compatibility: acyclovir, alemtuzumab,
alfentanil, allopurinol, amifostine, amikacin, ami-
nophylline, amphotericin B colloidal, amphoteri-
cin B lipid complex, amphotericin B liposome,
ampicillin, ampicillin/sulbactam, anidulafungin,
atracurium, atropine, azithromycin, bivalirudin,
bleomycin, buprenorphine, busulfan, butor-
phanol, calcium acetate, calcium chloride, cal-
cium gluconate, carboplatin, carmustine, caspo-
fungin, cafazolin, cefotaxime, cefotetan, cefoxitin,
ceftazidime, ceftriaxone, cefuroxime, chloram-
phenicol, chlorpromazine, ciprofloxacin, cisatra-
curium, cisplatin, clindamycin, cyclophospha-
mide, cyclosporine, cytarabine, dacarbazine,
dactinomycin, daptomycin, daunorubicin, dexa-
methasone, dexmedetomidine, dexrazoxane, di-
goxin, diltiazem, diphenhydramine, dobutamine,
docetaxel, dolasetron, dopamine, doxacurium,
doxacurium, doxorubicin, doxycycline, droperi-
dol, enalaprilat, ephedrine, epinephrine, epirubi-
cin, eptifibatide, ertapenem, erythromycin, esmo-
lol, etoposide, etoposide phosphate, famotidine,
fenoldopam, fentanyl, fluconazole, fludarabine,
fluorouracil, foscarnet, fosphenytoin, furosemide,
ganciclovir, gemcitabine, gentamicin, glycopyrro-
late, granisetron, haloperidol, heparin, hydrala-
zine, hydrocortisone, hydromorphone, idarubi-
cin, ifosfamide, imipenem/cilastatin, insulin,
irinotecan, isoproterenol, ketorolac, labetalol,
leucovorin, levofloxacin, lidocaine, linezolid, lor-
azepam, megnesium sulfate, mannitol, mechlor-
ethamine, melphalan, meperidine, meropenem,
mesna, metaraminol, methotrexate, methyldo-
pate, methylprednisolone, metoclopramide, me-
toprolol, metronidazole, midazolam, milrinone,
mitomycin, mitoxantrone, mivacurium, mor-
phine, mycophenolate, nafcillin, nalbuphine, nal-

oxone, nesiritide, nicardipine, nitroglycerin, ni-
troprusside, norepinephrine, octreotide,
ondansetron, oxaliplatin, oxytocin, paclitaxel, pa-
lonosetron, pamidronate, pancuronium, panto-
prazole, pentamidine, pentazocine, pentobarbital,
phenobarbital, phentolamine, phenylephrine, pi-
peracillin/tazobactam, potassium acetate, potas-
sium chloride, potassium phosphates, procain-
amide, prochlorperazine, promethazine,
propranolol, quinupristin/dalfopristin, ranitidine,
remifentanil, rocuronium, sodium acetate, so-
dium bicarbonate, sodium phosphates, streptozo-
cin, succinylcholine, sufentanil, tacrolimus, teni-
poside, theophylline, thiopental, thiotepa,
ticarcillin/tazobactam, tigecycline, tirofiban, to-
bramycin, topotecan, trimethoprim/sulfamethox-
azole, vancomycin, vasopressin, vecuronium, ver-
apamil, vinblastine, vincristine, vinorelbine,
voriconazole, zidovudine, zoledronic acid.

● Y-Site Incompatibility: cefepime, dantrolene,
diazepam, phenytoin.

Patient/Family Teaching
● Inform patient of the purpose of argatroban.
● Instruct patient to notify health care professional

immediately if any bleeding is noted.

Evaluation/Desired Outcomes
● Decreased thrombus formation and extension.
● Decreased sequelae of thrombosis (emboli, post-

phlebitic syndromes).

ARIPiprazole (a-ri-pip-ra-zole)
Abilify
Classification
Therapeutic: antipsychotics, mood stabiliz-
ers
Pharmacologic: dihydrocarbostyril

Pregnancy Category C

Indications
Schizophrenia. Acute and maintenance therapy of
manic and mixed episodes associated with bipolar
disorder (as monotherapy or with lithium or val-
proate). Adjunctive treatment of depression in
adults. Agitation associated with schizophrenia or
bipolar disorder. Irritability associated with autistic
disorder in children.

Action
Psychotropic activity may be due to agonist activity at
dopamine D2 and serotonin 5-HT1A receptors and
antagonist activity at the 5-HT2A receptor. Also has
alpha1 adrenergic blocking activity. Therapeutic
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Effects: Decreased manifestations of schizophre-
nia. Decreased mania in bipolar patients. Decreased
symptoms of depression. Decreased agitation asso-
ciated with schizophrenia or bipolar disorder. De-
creased emotional and behavioral symptoms of irri-
tability.

Pharmacokinetics
Absorption: Well absorbed (87%) following oral
administration; 100% following IM injection.
Distribution: Extensive extravascular distribution.
Protein Binding: aripiprazole and dehydro-ari-
piprazole—�99%.
Metabolism and Excretion: Mostly metabolized
by the liver (CYP3A4 and CYP2D6 isoenzymes);
the CYP2D6 enzyme system exhibits genetic poly-
morphism; �7% of population may be poor meta-
bolizers (PMs) and may have significantlyqaripi-
prazole concentrations and anqrisk of adverse
effects (pdose by 50% in PMs); one metabolite (de-
hydro-aripiprazole) has antipsychotic activity. 18%
excreted unchanged in feces; �1% excreted un-
changed in urine.
Half-life: Aripiprazole— 75 hr; dehydro-aripi-
prazole—94 hr.

TIME/ACTION PROFILE (antipsychotic effect)

ROUTE ONSET PEAK DURATION

PO unknown 2 wk unknown
IM unknown 1–3 hr unknown

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Lactation:
Presumed to be excreted in breast milk; discontinue
drug or bottle feed.
Use Cautiously in: Known cardiovascular or
cerebrovascular disease; Conditions which cause hy-
potension (dehydration, treatment with anti-
hypertensives or diuretics); Diabetes (mayqrisk of
hyperglycemia); Seizure disorders; Patients at risk
for aspiration pneumonia; Concurrent ketoconazole
or other potential CYP3A4 inhibitors (paripiprazole
dose by 50%); Concurrent quinidine, fluoxetine, pa-
roxetine, or other potential CYP2D6 inhibitors; Con-
current carbamazepine or other potential CYP3A4
inducers; OB: Neonates atqrisk for extrapyramidal
symptoms and withdrawal after delivery when ex-
posed during the 3rd trimester; use only if maternal
benefit outweighs risk to fetus; Pedi: Mayqrisk of
suicide attempt/ideation especially during dose early
treatment or dose adjustment; risk may be greater in
children, adolescents, and young adults taking anti-
depressants (safe use in children/adolescents not
established); Geri:qrisk of mortality in elderly pa-
tients treated for dementia-related psychosis.

Adverse Reactions/Side Effects
CNS: SUICIDAL THOUGHTS, drowsiness, extrapyrami-
dal reactions, akathisia, confusion, depression, fa-
tigue, hostility, insomnia, lightheadedness, manic re-
actions, impaired cognitive function, nervousness,
restlessness, seizures, tardive dyskinesia. Resp:
dyspnea. CV: bradycardia, chest pain, edema, hy-
pertension, orthostatic hypotension, tachycardia.
EENT: blurred vision, conjunctivitis, ear pain. GI:
constipation, anorexia,qsalivation, nausea, vomit-
ing, weight loss. GU: urinary incontinence. Hemat:
AGRANULOCYTOSIS, anemia, leukopenia, neutropenia.
Derm: dry skin, ecchymosis, skin ulcer, sweating.
MS: muscle cramps, neck pain. Metab: hypergly-
cemia. Neuro: abnormal gait, tremor. Misc: NEU-
ROLEPTIC MALIGNANT SYNDROME,pheat regulation.

Interactions
Drug-Drug: Ketoconazole, clarithromycin, or
other strong CYP3A4 inhibitorspmetabolism
andqeffects (paripiprazole dose by 50%). Quini-
dine, fluoxetine, paroxetine, or other strong
CYP2D6 inhibitorspmetabolism andqeffects
(paripiprazole dose by at least 50%). Concurrent
carbamazepine or other potential CYP3A4 in-
ducersqmetabolism andpeffects (double aripi-
prazole dose)).

Route/Dosage
If used concurrently with combination of strong,
moderate, or weak CYP3A4 and CYP2D6 inhibitors,
paripiprazole dose by 75%. Aripiprazole dose
should bepby 75% in CYP2D6 PMs who are con-
comitantly receiving a strong CYP3A4 inhibitor.

Schizophrenia
PO (Adults): 10 or 15 mg daily; doses up to 30 mg/
day have been used; increments in dosing should
not be made before 2 wk at a given dose.
PO (Children 13–17 yr): 2 mg daily;qto 5 mg
daily after 2 days, and then to target dose of 10 mg
daily after another 2 days; may furtherqdose in 5-
mg increments if needed (max: 30 mg/day).

Acute Manic or Mixed Episodes Associ-
ated with Bipolar I Disorder
PO (Adults): 15 mg daily as monotherapy or 10–
15 mg daily with lithium or valproate; target dose is
15 mg daily; mayqto 30 mg daily, if needed.
PO (Children 10–17 yr): 2 mg daily;qto 5 mg
daily after 2 days, and then to target dose of 10 mg
daily after another 2 days; may furtherqdose in 5-
mg increments if needed (max: 30 mg/day).

Maintenance Treatment of Bipolar I Dis-
order
PO (Adults): Continue same dose needed to stabi-
lize patient during acute treatment.
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APO (Children 10–17 yr): Continue same dose
needed to stabilize patient during acute treatment.

Depression
PO (Adults): 2–5 mg daily, may titrate upward at
1-wk intervals to 5–10 mg daily; not to exceed 15
mg/day.

Agitation Associated with Schizophrenia
or Bipolar Disorder
IM (Adults): 9.75 mg/day, may use a dose of 5.25
mg based on clinical situation. May give additional
doses up to a cumulative dose of 30 mg/day, if
needed.

Irritability Associated with Autistic Disor-
der
PO (Children 6–17 yr): 2 mg daily;qto 5 mg
daily after at least 1 wk; may furtherqdose in 5-mg
increments if needed at �1-wk intervals (max: 15
mg/day).

Availability
Tablets: 2 mg, 5 mg, 10 mg, 15 mg, 20 mg, 30 mg.
Cost: 2 mg $1,615.99/90, 5 mg $1,612.92/90, 10
mg $1,601.89/90, 15 mg $1,527.91/90, 20 mg
$2,153.03/90, 30 mg $2,216.97/90. Orally disin-
tegrating tablets (vanilla flavor): 10 mg, 15 mg.
Cost: 10 mg $1,842.24/90. Oral solution (or-
ange cream flavor): 1 mg/mL. Injection: 9.75
mg/1.3 mL single-dose vials.

NURSING IMPLICATIONS
Assessment
● Assess mental status (orientation, mood, behav-

ior) before and periodically during therapy. As-
sess for suicidal tendencies, especially during
early therapy for depression. Restrict amount of
drug available to patient. Risk may be increased
in children, adolescents, and adults �24 yrs.

● Assess weight and BMI initially and throughout
therapy.

● Obtain fasting blood glucose and cholesterol lev-
els initially and periodically during therapy.

● Monitor BP (sitting, standing, lying), pulse, and
respiratory rate before and periodically during
therapy.

● Observe patient carefully when administering
medication to ensure that medication is actually
taken and not hoarded or cheeked.

● Monitor patient for onset of akathisia (restless-
ness or desire to keep moving) and extrapyrami-
dal side effects (parkinsonian—difficulty
speaking or swallowing, loss of balance control,
pill rolling of hands, masklike face, shuffling gait,

rigidity, tremors; and dystonic—muscle spasms,
twisting motions, twitching, inability to move eyes,
weakness of arms or legs) periodically through-
out therapy. Report these symptoms.

● Monitor for tardive dyskinesia (uncontrolled
rhythmic movement of mouth, face, and extremi-
ties; lip smacking or puckering; puffing of
cheeks; uncontrolled chewing; rapid or worm-
like movements of tongue). Notify health care
professional immediately if these symptoms oc-
cur, as these side effects may be irreversible.

● Monitor for development of neuroleptic malig-
nant syndrome (fever, muscle rigidity, altered
mental status, respiratory distress, tachycardia,
seizures, diaphoresis, hypertension or hypoten-
sion, pallor, tiredness, loss of bladder control).
Notify health care professional immediately if
these symptoms occur.

● Lab Test Considerations: May causeqcreati-
nine phosphokinase.

● Monitor CBC frequently during initial months of
therapy in patients with pre-existing or history of
low WBC. May cause leukopenia, neutropenia, or
agranulocytosis. Discontinue therapy if this oc-
curs.

Potential Nursing Diagnoses
Disturbed thought process (Indications)
Imbalanced nutrition: risk for more than body re-
quirements (Side Effects)

Implementation
● Do not confuse aripiprazole with rabeprazole.
● PO: Administer once daily without regard to

meals.
● Do not open the blister until ready to administer.

For single tablet removal, open the package and
peel back the foil on the blister to expose the tab-
let. Do not push the tablet through the foil; may
damage tablet. Immediately upon opening the
blister, using dry hands, remove the tablet and
place the entire orally disintegrating tablet on the
tongue. Tablet disintegration occurs rapidly in sa-
liva. Take tablet without liquid; but if needed, it
can be taken with liquid. Do not attempt to split
the tablet.

● IM: IM route should be used for agitation. Con-
vert to oral dose as soon as possible. Administer
IM; for dose of 5.25 mg use 0.7 mL, 9.75 mg use
1.3 mL, and 15 mg use 2 mL of aripiprazole solu-
tion. Solution should be clear and colorless; do
not administer solutions that are discolored or
contain a precipitate.
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Patient/Family Teaching
● Advise patient to take medication as directed and

not to skip doses or double up on missed doses.
Take missed doses as soon as remembered un-
less almost time for the next dose.

● Inform patient of possibility of extrapyramidal
symptoms and tardive dyskinesia. Instruct patient
to report these symptoms immediately.

● Advise patient to make position changes slowly to
minimize orthostatic hypotension.

● Medication may cause drowsiness and lighthead-
edness. Caution patient to avoid driving or other
activities requiring alertness until response to
medication is known.

● Advise patient and family to notify health care
professional if thoughts about suicide or dying,
attempts to commit suicide; new or worse de-
pression; new or worse anxiety; feeling very agi-
tated or restless; panic attacks; trouble sleeping;
new or worse irritability; acting aggressive; being
angry or violent; acting on dangerous impulses;
an extreme increase in activity and talking; other
unusual changes in behavior or mood occur.

● Instruct patient to notify health care professional
of all Rx or OTC medications, vitamins, or herbal
products being taken, to avoid alcohol, and to
consult health care professional before taking any
new medications. Caution patient to avoid taking
alcohol or other CNS depressants concurrently
with this medication.

● Advise patient that extremes in temperature
should be avoided, because this drug impairs
body temperature regulation.

● Advise patient to notify health care professional of
medication regimen prior to treatment or sur-
gery.

● Emphasize the importance of routine follow-up
exams and continued participation in psychother-
apy as indicated.

Evaluation/Desired Outcomes
● Decrease in excitable, paranoic, or withdrawn

behavior.
● Decrease incidence of mood swings in patients

with bipolar disorders.
● Increased sense of well-being in patients with de-

pression.
● Decreased agitation associated with schizophre-

nia or bipolar disorder.
● Decreased emotional and behavioral symptoms

of irritability.

asenapine (a-sen-a-peen)
Saphris

Classification
Therapeutic: antipsychotics, mood stabiliz-
ers
Pharmacologic: dibenzo-oxepino pyrroles

Pregnancy Category C

Indications
Acute and maintenance treatment of schizophrenia.
Acute treatment of manic/mixed episodes associated
with bipolar I disorder (as monotherapy or with
lithium or valproate).

Action
May act through combined antagonism of dopamin-
ergic (D2) and 5-HT2A receptors. Therapeutic Ef-
fects: Decreased symptoms of acute schizophrenia
and mania/mixed episodes of bipolar I disorder.

Pharmacokinetics
Absorption: 35% absorbed following SL adminis-
tration.
Distribution: Rapidly distributed throughout the
body. Vd is approximately 20–25 L/kg; 95% bound
to plasma proteins.
Metabolism and Excretion: Highly metabolized;
primarily by CYP1A2 and UGTA14 enzyme systems
50% excreted in urine, 40% in feces, primarily as
metabolites.
Half-life: 24 hr.

TIME/ACTION PROFILE (antipsychotic effect)

ROUTE ONSET PEAK DURATION

SL unknown 0.5–1.5 hr† 12–24 hr

† Blood levels.

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Dementia-
related psychoses; Severe hepatic impairment; Lac-
tation: Avoid use.
Use Cautiously in: History of cardiac arrhyth-
mias, congenital QT prolongation, electrolyte abnor-
malities (especially hypomagnesemia or hypokale-
mia; correct prior to use) or concurrent use of
medications known to prolong the QTc interval
(mayqrisk of life-threatening arrhythmias); History
of seizures or conditions/medications known top
seizure threshhold; History of leukopenia/neutro-
penia; Strenuous exercise, exposure to extreme
heat, concurrent medications with anticholinergic
activity, or risk of dehydration; History of suicide at-
tempt; Geri:qrisk of adverse reactions; consider
age-relatedpin hepatic function, cardiovascular
status, and concurrent medications; Geri:qrisk of
mortality in elderly patients treated for dementia-re-
lated psychosis; OB: Neonates atqrisk for extrapy-
ramidal symptoms and withdrawal after delivery
when exposed during the 3rd trimester; use only if
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Abenefit outweighs risk to fetus; Pedi: Safety and ef-
fectiveness not established.

Adverse Reactions/Side Effects
CNS: NEUROLEPTIC MALIGNANT SYNDROME, SEIZURES,
SUICIDAL THOUGHTS, akathisia, dizziness, drowsiness,
extrapyramidal symptoms, anxiety, fatigue, syncope,
tardive dyskinesia. CV: bradycardia, orthostatic hy-
potension, QTc interval prolongation, tachycardia.
GI: oral hypoesthesia, dry mouth, dyspepsia. Endo:
hyperglycemia, hyperprolactinemia. Metab: weight
gain,qappetite. Misc: HYPERSENSITIVITY (including
anaphylaxis, angioedema, hypotension, tachycardia,
dyspnea, wheezing, and rash), ANGIOEDEMA.

Interactions
Drug-Drug: Concurrent use of QTc interval pro-
longing drugs including Class 1A antiarrhyth-
mics such as quinidine and procainamide or
Class 3 antiarrhythmics including amiodarone
and sotalol or other antipsychotics including zi-
prasidone, chlorpromazine or thioridazine or
certain antibiotics such as moxifloxacin; mayq
risk of torsade de pointes and/or sudden death.
Concurrent use should be avoided. Fluvoxamine, a
strong inhibitor of CYP1A2,qlevels and risk of tox-
icity; use cautiously. Similar effects may occur with
paroxetine, a CYP2D6 substrate and inhibitor.
Drugs having similar properties (substrates/in-
hibitors of CYP2D6) should also be used cau-
tiously with asenapine.qrisk of CNS depression with
other CNS depressants including antihistamines,
some antidepressants, sedative/hypnotics, and
alcohol.

Route/Dosage
Schizophrenia
SL (Adults): Acute treatment—5 mg twice daily;
Maintenance treatment—5 mg twice daily; may
qto 10 mg twice daily after 1 wk.

Acute Manic/Mixed Episodes Associated
with Bipolar I Disorder
SL (Adults): Monotherapy—10 mg twice daily;
may bepto 5 mg twice daily if tolerated poorly; Ad-
junctive therapy with lithium or valproate—5
mg twice daily; may beqto 10 mg twice daily.

Availability
Sublingual tablets: 5 mg, 10 mg.

NURSING IMPLICATIONS
Assessment
● Assess mental status (orientation, mood, behav-

ior) before and periodically during therapy. As-

sess for suicidal tendencies. Restrict amount of
drug available to patient. Risk may be increased
in children, adolescents, and adults �24 yrs.

● Assess weight and BMI initially and throughout
therapy.

● Monitor BP (sitting, standing, lying) and pulse
before and periodically during therapy.

● Observe patient carefully when administering
medication to ensure that medication is actually
taken and not hoarded or cheeked.

● Monitor patient for onset of akathisia (restless-
ness or desire to keep moving) and extrapyrami-
dal side effects (parkinsonian—difficulty
speaking or swallowing, loss of balance control,
pill rolling of hands, masklike face, shuffling gait,
rigidity, tremors; and dystonic—muscle spasms,
twisting motions, twitching, inability to move eyes,
weakness of arms or legs) periodically through-
out therapy. Report these symptoms.

● Monitor for tardive dyskinesia (uncontrolled
rhythmic movement of mouth, face, and extremi-
ties; lip smacking or puckering; puffing of
cheeks; uncontrolled chewing; rapid or worm-
like movements of tongue). Notify health care
professional immediately if these symptoms oc-
cur, as these side effects may be irreversible.

● Monitor for development of neuroleptic malig-
nant syndrome (fever, muscle rigidity, altered
mental status, respiratory distress, tachycardia,
seizures, diaphoresis, hypertension or hypoten-
sion, pallor, tiredness, loss of bladder control).
Discontinue asenapine and notify health care pro-
fessional immediately if these symptoms occur.

● Monitor for symptoms related to hyperprolactine-
mia (menstrual abnormalities, galactorrhea, sex-
ual dysfunction).

● Assess patient for signs and symptoms of hyper-
sensitivity reactions, including anaphylaxis, angi-
oedema, hypotension, tachycardia, swollen
tongue, dyspnea, wheezing and rash.

● Lab Test Considerations: Obtain fasting
blood glucose and cholesterol levels initially and
periodically during therapy.

● Monitor CBC frequently during initial months of
therapy in patients with pre-existing or history of
low WBC. May cause leukopenia, neutropenia, or
agranulocytosis. Monitor patients with neutro-
penia for fever or other symptoms of infection
and treat promptly. Discontinue therapy if ANC
�1000/mm3 occurs.

● May cause transientqin serum ALT.

Potential Nursing Diagnoses
Disturbed thought process (Indications)
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Implementation
● SL: Open packet immediately before use by firmly

pressing thumb button and pulling out tablet
pack. Do not push tablet through or cut or tear
tablet pack. Peel back colored tab and gently re-
move tablet. Place tablet under tongue and allow
to dissolve completely; dissolves in saliva within
seconds. Avoid eating or drinking for 10 min after
administration. Slide tablet pack back into case
until it clicks.

Patient/Family Teaching
● Advise patient to take medication as directed and

not to skip doses or double up on missed doses.
Take missed doses as soon as remembered un-
less almost time for the next dose.

● Inform patient of possibility of extrapyramidal
symptoms and tardive dyskinesia. Instruct patient
to report these symptoms immediately.

● Advise patient to make position changes slowly to
minimize orthostatic hypotension.

● Medication may cause drowsiness and dizziness.
Caution patient to avoid driving or other activities
requiring alertness until response to medication
is known.

● Advise patient and family to notify health care
professional if thoughts about suicide or dying,
attempts to commit suicide; new or worse de-
pression; new or worse anxiety; feeling very agi-
tated or restless; panic attacks; trouble sleeping;
new or worse irritability; acting aggressive; being
angry or violent; acting on dangerous impulses;
an extreme increase in activity and talking; other
unusual changes in behavior or mood or if signs
and symptoms of hypersensitivity reactions (diffi-
culty breathing, itching, swelling of the face,
tongue or throat, feeling lightheaded) occur.

● Instruct patient to notify health care professional
of all Rx or OTC medications, vitamins, or herbal
products being taken, to avoid alcohol, and to
consult health care professional before taking any
new medications and to avoid taking alcohol or
other CNS depressants concurrently with this
medication.

● Advise patient that extremes in temperature
should be avoided, because this drug impairs
body temperature regulation.

● Advise patient to notify health care professional of
medication regimen prior to treatment or sur-
gery.

● Advise female patients to notify health care pro-
fessional if pregnancy is planned or suspected
and to avoid breastfeeding during therapy.

● Emphasize the importance of routine follow-up
exams and continued participation in psychother-
apy as indicated.

Evaluation/Desired Outcomes
● Decrease in excitable, paranoic, or withdrawn

behavior.
● Decrease incidence of mood swings in patients

with bipolar disorders.
● Decreased agitation associated with schizophre-

nia or bipolar disorder.

HIGH ALERT

asparaginase
(a-spare-a-ji-nase)
Elspar, Erwinase, Kidrolase
Classification
Therapeutic: antineoplastics
Pharmacologic: enzymes

Pregnancy Category C

Indications
Part of combination chemotherapy in the treatment
of acute lymphocytic leukemia (ALL).

Action
Catalyst in the conversion of asparagine (an amino
acid) to aspartic acid and ammonia. Depletes aspar-
agine in leukemic cells. Therapeutic Effects:
Death of leukemic cells.

Pharmacokinetics
Absorption: Is absorbed from IM sites.
Distribution: Remains in the intravascular space.
Poor penetration into the CSF.
Metabolism and Excretion: Slowly sequestered
in the reticuloendothelial system.
Half-life: IV: 8–30 hr; IM: 39–49 hr.

TIME/ACTION PROFILE (depletion of
asparagine)

ROUTE ONSET PEAK† DURATION

IM immediate 14–24 hr 23–33 days
IV immediate unknown 23–33 days

†Plasma levels of asparaginase

Contraindications/Precautions
Contraindicated in: Previous hypersensitivity;
Lactation: May cause unwanted effects in the nursing
infant.
Use Cautiously in: History of hypersensitivity re-
actions; Severe liver disease; Renal or pancreatic
disease; CNS depression; Clotting abnormalities;
Chronic debilitating illnesses; OB: Use only if the po-
tential benefit justifies the potential risk to the fetus.

Adverse Reactions/Side Effects
CNS: SEIZURES, agitation, coma, confusion, depres-
sion, dizziness, fatigue, hallucinations, headache, ir-
ritability, somnolence. GI: nausea, vomiting, ano-
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Arexia, cramps, hepatotoxicity, pancreatitis, weight
loss. Derm: rashes, urticaria. Endo: hyperglyce-
mia. Hemat: coagulation abnormalities, transient
bone marrow depression. Metab: hyperammone-
mia, hyperuricemia. Misc: hypersensitivity reac-
tions including ANAPHYLAXIS.

Interactions
Drug-Drug: May negate the antineoplastic activity
of methotrexate. May enhance the hepatotoxicity
of other hepatotoxic drugs. Concurrent IV use
with or immediately preceding vincristine and
prednisone may result inqneurotoxicity and hy-
perglycemia. May alter the response to live vac-
cines (pantibody response,qrisk of adverse reac-
tions).

Route/Dosage
Various other regimens may be used.

Multiple-Agent Induction Regimen (in
Combination with Vincristine and Pred-
nisone)
IV (Children): 1000 IU/kg/day for 10 successive
days beginning on day 22 of regimen.
IM (Children): 6000 IU/m2 on days 4, 7, 10, 13,
16, 19, 22, 25, 28.

Single-Agent Therapy for Acute Lympho-
cytic Leukemia
IV (Adults and Children): 200 IU/kg daily for 28
days.

Desensitization Regimen
IV (Adults and Children): Administer 1 IU, then
double dose every 10 min until total dose for that
day has been given or reaction occurs.

Test Dose
Intradermal (Adults and Children): 2 IU.

Availability
Powder for injection: 10,000-IU/vial (with man-
nitol).

NURSING IMPLICATIONS
Assessment
● Monitor vital signs before and frequently during

therapy. Inform health care professional if fever
or chills occur.

● Monitor intake and output. Notify health care
professional of significant discrepancies. Encour-
age patient to drink 2000–3000 mL/day to pro-
mote excretion of uric acid. Allopurinol and alka-
linization of the urine may be used to prevent
urate stone formation.

● Monitor for hypersensitivity reaction (urticaria,
diaphoresis, facial swelling, joint pain, hypoten-
sion, bronchospasm). Epinephrine and resuscita-
tion equipment should be readily available. Reac-
tion may occur up to 2 hr after administration. If
patient requires continued therapy, pegaspargase
is an alternative.

● Assess nausea, vomiting, and appetite. Weigh
weekly. An antiemetic may be given before ad-
ministration.

● Monitor effect and neurologic status. Notify health
care professional if depression, drowsiness, or
hallucinations occur. Symptoms usually resolve
2–3 days after drug is discontinued.

● Lab Test Considerations: Monitor CBC before
and periodically throughout therapy. May alter
coagulation studies. Platelets, PT, PTT, and
thrombin time may beq. May causeqBUN.

● Hepatotoxicity may be manifested byqAST, ALT,
alkaline phosphatase, bilirubin, or cholesterol.
Liver function test results usually return to normal
after therapy. May cause pancreatitis; monitor
frequently forqamylase or glucose.

● Monitor blood glucose during therapy. May cause
hyperglycemia treatable with fluids and insulin.
May be fatal.

● May causeqserum and urine uric acid concen-
trations.

● May interfere with thyroid function tests.

Potential Nursing Diagnoses
Risk for injury (Side Effects)
Risk for infection (Side Effects)

Implementation
● High Alert: Fatalities have occurred with

chemotherapeutic agents. Before administering,
clarify all ambiguous orders; double-check sin-
gle, daily, and course-of-therapy dose limits; have
second practitioner independently double check
original order and dose calculations.

● Solution should be prepared in a biologic cabi-
net. Wear gloves, gown, and mask while handling
medication. Discard equipment in specially des-
ignated containers. See Appendix L.

● If coagulopathy develops, apply pressure to veni-
puncture sites; avoid IM injections.

● Test Dose: Intradermal test dose must be per-
formed before initial dose; doses must be sepa-
rated by more than 1 wk. Reconstitute vial with 5
mL of sterile water for injection or 0.9% NaCl for
injection (without preservatives). Add 0.1 mL of
this 2000-IU/mL solution to 9.9 mL additional dil-
uent to yield a 20-IU/mL solution. Inject 0.1 mL
(2 IU) intradermally. Observe site for 1 hr for
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formation of wheal. Wheal is indicative of a posi-
tive reaction.

● Desensitization Therapy: Begin by administer-
ing 1 IU intravenously. Double dose every 10 min
if hypersensitivity does not occur until full daily
dose is administered.

● IM: Prepare for IM dose by adding 2 mL of 0.9%
NaCl for injection (without preservatives) to the
10,000-IU vial. Shake vial gently. Administer no
more than 2 mL per injection site.

IV Administration

● Direct IV: Prepare IV dose by diluting 10,000-IU
vial with 5 mL of sterile water for injection or
0.9% NaCl (without preservatives). If gelatinous
fibers are present, administration through a 5-mi-
cron filter will not alter potency. Administration
through a 0.2-micron filter may cause loss of po-
tency. Solution should be clear after reconstitu-
tion. Discard if cloudy. Stable for 8 hr if refriger-
ated. Rate: Administer through Y-site of rapidly
flowing IV of D5W or 0.9% NaCl over 30–60 min.
Maintain IV infusion for 2 hr after dose.

● Y-Site Compatibility: methotrexate, sodium bi-
carbonate.

● Additive Incompatibility: Information unavail-
able. Do not admix with other drugs.

Patient/Family Teaching
● Instruct patient to notify health care professional

if abdominal pain, severe nausea and vomiting,
jaundice, fever, chills, sore throat, bleeding or
bruising, excess thirst or urination, or mouth
sores occur. Caution patient to avoid crowds and
persons with known infections. Instruct patient to
use soft toothbrush and electric razor, and to be
especially careful to avoid falls. Patients should
also be cautioned not to drink alcoholic bever-
ages or take medication containing aspirin or
NSAIDs because these may precipitate gastric
bleeding.

● Instruct patient not to receive any vaccinations
without advice of health care professional. Advise
parents that this may alter immunization sched-
ule.

● Advise both men and women not to conceive a
child while taking asparaginase. Barrier methods
of contraception are recommended.

● Emphasize need for periodic lab tests to monitor
for side effects.

Evaluation/Desired Outcomes
● Improvement of hematologic status in patients

with leukemia.

aspirin, See SALICYLATES.

atazanavir (a-ta-zan-a-veer)
Reyataz
Classification
Therapeutic: antiretrovirals
Pharmacologic: protease inhibitors

Pregnancy Category B

Indications
HIV infection (with other antiretrovirals).

Action
Inhibits the action of HIV protease, preventing matu-
ration of virions. Therapeutic Effects:qCD4 cell
counts andpviral load with subsequent slowed pro-
gression of HIV and its sequelae.

Pharmacokinetics
Absorption: Rapidly absorbed (qby food).
Distribution: Enters cerebrospinal fluid and se-
men.
Metabolism and Excretion: 80% metabolized
(CYP3A); 13% excreted unchanged in urine.
Half-life: 7 hr.

TIME/ACTION PROFILE (blood levels)

ROUTE ONSET PEAK DURATION

PO rapid 2.5 hr 24 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Severe he-
patic impairment; Concurrent use of ergot deriva-
tives, midazolam (PO), pimozide, triazolam, alfuzo-
sin, sildenafil (Revatio), rifampin, irinotecan,
lovastatin, simvastatin, indinavir, or St. John’s wort;
Pedi:qrisk of kernicterus in infants �3 mo.
Use Cautiously in: Mild to moderate hepatic im-
pairment; Pre-existing conduction system disease
(marked first-degree AV block or second- or third-
degree AV block) or concurrent use of other drugs
that increase the PR interval (especially those me-
tabolized by CYP3A4, including verapamil or dilti-
azem); Diabetes mellitus; Hemophilia (qrisk of
bleeding); Pedi: Children �6 yr (safety not estab-
lished); OB: Use only if clearly needed; Breastfeed-
ing is not recommended if HIV-infected.

Adverse Reactions/Side Effects
When used in combination with other antiretrovir-
als.
CNS: headache, depression, dizziness, insomnia.
CV:qPR interval, heart block. GI: nausea, abdomi-
nal pain,qbilirubin, cholelithiasis, diarrhea, jaun-
dice, vomiting,qtransaminases. Derm: rash.
Endo: hyperglycemia. Metab: fat redistribution.
MS: myalgia. Misc: fever.
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AInteractions
Drug-Drug: Atazanavir is an inhibitor of CYP3A
and UGT1A1 enzyme systems. It is also a substrate of
CYP3A.qblood levels and risk of toxicity from er-
got derivatives (ergotamine, ergonovine, dihy-
droergotamine, methylergonovine), midazo-
lam (PO), pimozide, triazolam, lovastatin,
simvastatin, sildenafil (Revatio), alfuzosin,
and irinotecan; concurrent use is contraindicated.
Concurrent use with indinavir mayqrisk of hyper-
bilirubinemia; concurrent use is contraindicated.
Levels are significantlypby rifampin; may promote
viral resistance; concurrent use is contraindicated.
Combination therapy with tenofovir may lead top
virologic response and possible resistance (100 mg
ritonavir should be added to boost blood levels
and dose of atazanavirpto 300 mg/day). Levels are
significantlypby omeprazole; do not exceed ome-
prazole dose of 20 mg/day when used with atazana-
vir and ritonavir in treatment-naive patients (should
be taken at least 12 hr before atazanavir and ritona-
vir); should not be used in treatment-experienced
patients. Concurrent use with didanosine buffered
tablets willpabsorption and levels; give atazanavir
with food 2 hr before or 1 hr after didanosine.
Efavirenzplevels and may promote viral resis-
tance; 600 mg efavirenz should be given with ataza-
navir 400 mg/day and ritonavir 100 mg/day to coun-
teract this effect in treatment-naive patients (should
not be used with atazanavir in treatment-experi-
enced patients).qsaquinavir levels. Levels areq
by ritonavir;patazanavir dose to 300 mg/day. Ne-
virapine mayplevels and atazanavir mayqnevi-
rapine levels; avoid concurrent use. Antacids or
buffered medications willpabsorption; atazana-
vir should be given 2 hr before or 1 hr after.qlevels
of lidocaine, amiodarone, or quinidine; blood
level monitoring is recommended.qrisk of bleed-
ing with warfarin.qof tricyclic antidepressants;
blood level monitoring is recommended.qlevels of
rifabutin;prifabutin dose by 75% (150 mg every
other day or 3 times weekly).qlevels of diltiazem
and its active metabolite;pdiltiazem dose by 50%
and ECG monitoring recommended. Similar precau-
tions may be needed with felodipine, nifedipine,
nicardipine, and verapamil.qlevels of flutica-
sone; consider alternative therapy; should not be
used when atazanavir used with ritonavir.plevels of
voriconazole when atazanavir is used with ritona-
vir; avoid concurrent use. Voriconazole may also
qlevels of atazanavir (when used without ritona-
vir).qlevels of ketoconazole or itraconazole
when atazanavir is used with ritonavir.qlevels of
trazodone;pdose of trazodone.qlevels of sil-

denafil, vardenafil, and tadalafil;psildenafil
dose to 25 mg every 48 hr;pvardenafil dose to 2.5
mg every 72 hr (when atazanavir used with ritona-
vir) or 2.5 mg every 24 hr (when atazanavir used
alone);ptadalafil dose to 10 mg every 72 hr. Exer-
cise caution and monitor for hypertension, visual
changes, and priapism.qlevels and risk of myopa-
thy from atorvastatin or rosuvastatin (use lowest
dose of these agents or consider fluvastatin or prava-
statin). Levels may bepby histamine H2 antago-
nists, promoting viral resistance; separate doses by
at least 10 hr.qlevels of cyclosporine, sirolimus,
and tacrolimus; monitor immunosuppressant
blood levels.qlevels of clarithromycin;pclarith-
romycin dose by 50% or consider alternative ther-
apy. Mayplevels of some estrogens found in hor-
monal contraceptives; use alternative
nonhormonal method of contraception. Mayqlevels
of buprenorphine; considerpdose of buprenor-
phine. Concurrent use of other drugs known toq
PR interval mayqrisk of heart block. Mayqrisk
of adverse effects with salmeterol; concurrent use
not recommended. Mayqbosentan levels; initiate
bosentan at 62.5 mg once daily or every other day; if
patient already receiving bosentan, discontinue bos-
entan at least 36 hr before initiation of atazanavir
and then restart bosentan at least 10 days later at
62.5 mg once daily or every other day; do not use
with atazanavir alone (should be used with atazana-
vir and ritonavir). Mayqtadalafil (Adcirca) levels;
initiate tadalafil (Adcirca) at 20 mg once daily; if pa-
tient already receiving tadalfil (Adcirca), discon-
tinue tadalafil (Adcirca) at least 24 hr before initia-
tion of atazanavir and then restart tadalafil (Adcirca)
at least 7 days later at 20 mg once daily. Mayqcol-
chicine levels;pdose of colchicine; do not admin-
ister colchicine if patients have renal or hepatic im-
pairment.
Drug-Natural Products: St. John’s wort signifi-
cantlypblood levels; concurrent use is contraindi-
cated.

Route/Dosage
PO (Adults): Therapy-naive—400 mg once daily
or 300 mg once daily with ritonavir 100 mg once
daily (must be used with ritonavir in pregnancy);
should be used at a dose of 300 mg once daily with
ritonavir 100 mg once daily if used concomitantly
with tenofovir, H2 receptor antagonist, or proton
pump inhibitor; should be used at a dose of 400 mg
once daily with ritonavir 100 mg once daily if used
concomitantly with efavirenz. Therapy-experi-
enced—300 mg once daily with ritonavir 100 mg
once daily; should be used at dose of 400 mg once
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daily with ritonavir 100 mg once daily if used with
tenofovir and a H2 receptor antagonist; in pregnant
patients in 2nd or 3rd trimester, should be used at a
dose of 400 mg once daily with ritonavir 100 mg
once daily if used with tenofovir or a H2 receptor an-
tagonist.
PO (Children �6 yr): 15–19 kg—150 mg once
daily with ritonavir 100 mg once daily; 20–39 kg—
200 mg once daily with ritonavir 100 mg once daily;
�40 kg—300 mg once daily with ritonavir 100 mg
once daily; �13 yr and �40 kg and unable to tol-
erate ritonavir—400 mg once daily; �13 yr and
�40 kg and receiving concomitant tenofovir, H2

receptor antagonists, or proton pump inhibi-
tors—Needs to be administered with ritonavir.

Renal Impairment
PO (Adults): Therapy-Naive and HD—300 mg
once daily with ritonavir 100 mg once daily; Ther-
apy-Experienced and HD—contraindicated.

Hepatic Impairment
PO (Adults): Moderate hepatic impairment—
300 mg once daily (do not use with ritonavir).

Availability
Capsules: 100 mg, 150 mg, 200 mg, 300 mg.

NURSING IMPLICATIONS
Assessment
● Assess for change in severity of HIV symptoms

and for symptoms of opportunistic infections
throughout therapy.

● Assess for rash which can occur within initial 8
wk of therapy. Usually resolves within 2 weeks
without altering therapy. Discontinue therapy if
rash becomes severe.

● Lab Test Considerations: Monitor viral load
and CD4 cell count regularly during therapy.

● May causeqserum amylase, lipase and hypergly-
cemia.

● Mayqliver enzymes.
● Mayqcreatine kinase.
● May causephemoglobin, neutrophils, and plate-

lets.
● May causeqin unconjugated bilirubin; reversible

on discontinuation.

Potential Nursing Diagnoses
Risk for infection (Indications)
Noncompliance (Patient/Family Teaching)

Implementation
● PO: Administer daily with food to enhance ab-

sorption. Capsules should be swallowed whole;
do not open.

Patient/Family Teaching
● Emphasize the importance of taking atazanavir with

food as directed. Advise patient to read the Patient

Information before taking and with each Rx refill;
may be updated. Atazanavir must always be used in
combination with other antiretroviral drugs. Do not
take more than prescribed amount and do not stop
taking without consulting health care professional.
Take missed doses as soon as remembered, then
return to regular dose schedule. If within 6 hr of
next dose, omit dose and take next dose at regular
time. Do not double doses.

● Instruct patient that atazanavir should not be
shared with others.

● Inform patient that atazanavir does not cure HIV
or prevent associated or opportunistic infections.
Atazanavir does not reduce the risk of transmis-
sion of HIV to others through sexual contact or
blood contamination. Caution patient to use a
condom and to avoid sharing needles or donating
blood to prevent spreading the HIV virus to oth-
ers. Advise patient that atazanavir may cause li-
podystrophy (redistribution or accumulation of
body fat) and the long-term effects of atazanavir
are unknown at this time.

● Instruct patient to notify health care professional of
all Rx or OTC medications, vitamins, or herbal
products being taken and consult health care pro-
fessional before taking any new medications, espe-
cially St. John’s wort; interactions may be fatal.

● May cause dizziness. Caution patient to notify
health care professional if this occurs and to
avoid driving and other activities requiring alert-
ness until response to medication is known.

● Notify health care professional immediately if yel-
lowing of eyes, change in heart rhythm, or high
blood sugar occur.

● Inform patient that redistribution and accumula-
tion of body fat may occur, causing central obe-
sity, dorsocervical fat enlargement (buffalo
hump), peripheral wasting, breast enlargement,
and cushingoid appearance. The cause and long-
term effects are not known.

● Instruct females using hormonal contraceptives
to use an alternative nonhormonal method of
contraception. Advise patient to notify health care
professional if pregnancy is planned or suspected
or if breastfeeding. If pregnant patient is exposed
to atazanavir, register patient in Antiretroviral
Pregnancy Registry by calling 1-800-258-4263.

● Emphasize the importance of regular follow-up
exams and blood counts to determine progress
and monitor for side effects.

Evaluation/Desired Outcomes
● Delayed progression of HIV and decreased op-

portunistic infections in patients with HIV.
● Decrease in viral load and increase in CD4 cell

counts.
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A
atenolol (a-ten-oh-lole)
Tenormin
Classification
Therapeutic: antianginals, antihypertensives
Pharmacologic: beta blockers

Pregnancy Category D

Indications
Management of hypertension. Management of an-
gina pectoris. Prevention of MI.

Action
Blocks stimulation of beta1(myocardial)-adrenergic
receptors. Does not usually affect beta2(pulmonary,
vascular, uterine)-receptor sites. Therapeutic Ef-
fects: Decreased BP and heart rate. Decreased fre-
quency of attacks of angina pectoris. Prevention of
MI.

Pharmacokinetics
Absorption: 50–60% absorbed after oral admin-
istration.
Distribution: Minimal penetration of CNS. Crosses
the placenta and enters breast milk.
Metabolism and Excretion: 40–50% excreted
unchanged by the kidneys; remainder excreted in fe-
ces as unabsorbed drug.
Half-life: 6–9 hr.

TIME/ACTION PROFILE (cardiovascular
effects)

ROUTE ONSET PEAK DURATION

PO 1 hr 2–4 hr 24 hr

Contraindications/Precautions
Contraindicated in: Uncompensated HF; Pulmo-
nary edema; Cardiogenic shock; Bradycardia or
heart block.
Use Cautiously in: Renal impairment (dosagep
recommended if CCr �35 mL/min); Hepatic impair-
ment; Geriatric patients (qsensitivity to beta block-
ers; initial dosageprecommended); Pulmonary dis-
ease (including asthma; beta selectivity may be lost
at higher doses); Diabetes mellitus (may mask signs
of hypoglycemia); Thyrotoxicosis (may mask symp-
toms); Patients with a history of severe allergic reac-
tions (intensity of reactions may beq); OB: Crosses
the placenta and may cause fetal/neonatal bradycar-
dia, hypotension, hypoglycemia, or respiratory de-
pression; Lactation, Pedi: Safety not established.

Adverse Reactions/Side Effects
CNS: fatigue, weakness, anxiety, depression, dizzi-
ness, drowsiness, insomnia, memory loss, mental

status changes, nervousness, nightmares. EENT:
blurred vision, stuffy nose. Resp: bronchospasm,
wheezing. CV: BRADYCARDIA, HF, PULMONARY EDEMA,
hypotension, peripheral vasoconstriction. GI: con-
stipation, diarrhea,qliver enzymes, nausea, vomit-
ing. GU: erectile dysfunction,plibido, urinary fre-
quency. Derm: rashes. Endo: hyperglycemia,
hypoglycemia. MS: arthralgia, back pain, joint pain.
Misc: drug-induced lupus syndrome.

Interactions
Drug-Drug: General anesthesia, IV phenytoin,
and verapamil may cause additive myocardial de-
pression. Additive bradycardia may occur with di-
goxin. Additive hypotension may occur with other
antihypertensives, acute ingestion of alcohol, or
nitrates. Concurrent use with amphetamine, co-
caine, ephedrine, epinephrine, norepineph-
rine, phenylephrine, or pseudoephedrine may
result in unopposed alpha-adrenergic stimulation
(excessive hypertension, bradycardia). Concurrent
thyroid administration maypeffectiveness. May al-
ter the effectiveness of insulins or oral hypogly-
cemic agents (dosage adjustments may be neces-
sary). Maypthe effectiveness of theophylline. May
pthe beneficial beta1-cardiovascular effects of do-
pamine or dobutamine. Use cautiously within 14
days of MAO inhibitor therapy (may result in hy-
pertension).

Route/Dosage
PO (Adults): Antianginal—50 mg once daily;
may beqafter 1 wk to 100 mg/day (up to 200 mg/
day). Antihypertensive—25–50 mg once daily;
may beqafter 2 wk to 50–100 mg once daily.
MI—50 mg, then 50 mg 12 hr later, then 100 mg/
day as a single dose or in 2 divided doses for 6–9
days or until hospital discharge.

Renal Impairment
PO (Adults): CCr 15–35 mL/min—dosage
should not exceed 50 mg/day; CCr �15 mL/min—
dosage should not exceed 50 mg every other day.

Availability (generic available)
Tablets: 25 mg, 50 mg, 100 mg. Cost: Generic—
25 mg $10.00/90, 50 mg $10.00/90, 100 mg
$10.00/90. In combination with: chlorthalidone
(Tenoretic). See Appendix B.

NURSING IMPLICATIONS
Assessment
● Monitor BP, ECG, and pulse frequently during

dosage adjustment period and periodically
throughout therapy.
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● Monitor intake and output ratios and daily
weights. Assess routinely for HF (dyspnea, rales/
crackles, weight gain, peripheral edema, jugular
venous distention).

● Monitor frequency of prescription refills to deter-
mine adherence.

● Angina: Assess frequency and characteristics of
angina periodically throughout therapy.

● Lab Test Considerations: May causeqBUN,
serum lipoprotein, potassium, triglyceride, and
uric acid levels.

● May causeqANA titers.
● May causeqin blood glucose levels.
● Toxicity and Overdose: Monitor patients re-

ceiving beta blockers for signs of overdose
(bradycardia, severe dizziness or fainting, severe
drowsiness, dyspnea, bluish fingernails or palms,
seizures). Notify physician immediately if these
signs occur.

Potential Nursing Diagnoses
Decreased cardiac output (Side Effects)
Noncompliance (Patient/Family Teaching)

Implementation
● PO: Take apical pulse before administering drug.

If �50 bpm or if arrhythmia occurs, withhold
medication and notify physician or other health
care professional.

Patient/Family Teaching
● Instruct patient to take atenolol as directed at the

same time each day, even if feeling well; do not
skip or double up on missed doses. Take missed
doses as soon as possible up to 8 hr before next
dose. Abrupt withdrawal may cause life-threaten-
ing arrhythmias, hypertension, or myocardial is-
chemia.

● Advise patient to make sure enough medication is
available for weekends, holidays, and vacations. A
written prescription may be kept in wallet in case
of emergency.

● Teach patient and family how to check pulse and
BP. Instruct them to check pulse daily and BP bi-
weekly and to report significant changes.

● May cause drowsiness or dizziness. Caution pa-
tients to avoid driving or other activities that re-
quire alertness until response to the drug is
known.

● Advise patients to change positions slowly to min-
imize orthostatic hypotension.

● Caution patient that atenolol may increase sensi-
tivity to cold.

● Instruct patient to notify health care professional
of all Rx or OTC medications, vitamins, or herbal
products being taken, to avoid alcohol, and to
consult health care professional before taking any
new medications, especially cold preparations.

● Patients with diabetes should closely monitor
blood glucose, especially if weakness, malaise, ir-
ritability, or fatigue occurs. Medication does not
block sweating as a sign of hypoglycemia.

● Advise patient to notify health care professional if
slow pulse, difficulty breathing, wheezing, cold
hands and feet, dizziness, light-headedness, con-
fusion, depression, rash, fever, sore throat, un-
usual bleeding, or bruising occurs.

● Instruct patient to inform health care professional
of medication regimen before treatment or sur-
gery.

● Advise patient to carry identification describing
disease process and medication regimen at all
times.

● Hypertension: Reinforce the need to continue
additional therapies for hypertension (weight
loss, sodium restriction, stress reduction, regular
exercise, moderation of alcohol consumption,
and smoking cessation). Medication controls but
does not cure hypertension.

Evaluation/Desired Outcomes
● Decrease in BP.
● Reduction in frequency of angina.
● Increase in activity tolerance.
● Prevention of MI.

atomoxetine
(a-to-mox-e-teen)
Strattera
Classification
Therapeutic: agents for attention deficit
disorder
Pharmacologic: selective norepinephrine
reuptake inhibitors

Pregnancy Category C

Indications
Attention-Deficit/Hyperactivity Disorder (ADHD).

Action
Selectively inhibits the presynaptic transporter of
norepinephrine. Therapeutic Effects: Increased
attention span.

Pharmacokinetics
Absorption: Well absorbed following oral admin-
istration.
Distribution: Unknown.
Protein Binding: 98%.
Metabolism and Excretion: Mostly metabolized
by the liver (CYP2D6 enzyme pathway). A small
percentage of the population are poor metabolizers
and will have higher blood levels withqeffects.
Half-life: 5 hr.



Name /bks_51510_deglin_dg/51510_a        02/17/2012 02:49PM     Plate # 0-Compositepg 191   # 97

atomoxetine 191

� Canadian drug name. � Genetic implication. Strikethrough � Discontinued.

*CAPITALS indicates life-threatening; underlines indicate most frequent.

ATIME/ACTION PROFILE

ROUTE ONSET PEAK DURATION

PO unknown 1–2 hr 12–24 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Concurrent
or within 2 wk therapy with MAO inhibitors; Angle-
closure glaucoma; Pheochromocytoma.
Use Cautiously in: Hypertension, tachycardia,
cardiovascular or cerebrovascular disease; Pre-ex-
isting psychiatric illness; Pedi: Mayqrisk of suicide
attempt/ideation especially during dose early treat-
ment or dose adjustment; risk may be greater in
children or adolescents; Concurrent albuterol or
vasopressors (qrisk of adverse cardiovascular re-
actions); OB: Use only if benefits outweigh risks to
fetus; Lactation, Pedi: Safety not established.

Adverse Reactions/Side Effects
CNS: SUICIDAL THOUGHTS, dizziness, fatigue, mood
swings, behavioral disturbances, hallucinations, ma-
nia, thought disorder; Adults, insomnia. CV: hyper-
tension, orthostatic hypotension, syncope, tachycar-
dia. GI: dyspepsia, severe liver injury (rare),
nausea, vomiting; Adults, dry mouth, constipation.
Derm: rash, urticaria. GU: Adults— dysmenor-
rhea, ejaculatory problems,plibido, erectile dys-
function, urinary hesitation, urinary retention. Me-
tab:pappetite, weight/growth loss. Neuro:
Adults—paresthesia. Misc: allergic reactions in-
cluding ANGIONEUROTIC EDEMA and ANAPHYLAXIS.

Interactions
Drug-Drug: Concurrent use with MAO inhibitors
may result in serious, potentially fatal reactions (do
not use within 2 wk of each other).qrisk of cardio-
vascular effects with albuterol or vaso-
pressors(use cautiously). Drugs which inhibit
the CYP2D6 enzyme pathway (quinidine,
fluoxetine, paroxetine) will increase blood levels
and effects, doseprecommended.

Route/Dosage
PO (Children and adolescents �70 kg): 0.5
mg/kg/day initially, may beqevery 3 days to a daily
target dose of 1.2 mg/kg, given as a single dose in
the morning or evenly divided doses in the morning
and late afternoon/early evening (not to exceed 1.4
mg/kg/day or 100 mg/day whichever is less). If tak-
ing concurrent CYP2D6 inhibitor (quinidine,
fluoxetine, paroxetine)—0.5 mg/kg/day initially,
mayqif needed to 1.2 mg/kg/day after 4 wk.
PO (Adults , adolescents, and children �70
kg): 40 mg/day initially, may beqevery 3 days to a
daily target dose of 80 mg/day given as a single dose

in the morning or evenly divided doses in the morn-
ing and late afternoon/early evening; may be further
qafter 2–4 wk up to 100 mg/day. If taking con-
current CYP2D6 inhibitor (quinidine, fluoxetine,
paroxetine)—40 mg/day initially, mayqif needed
to 80 mg/day after 4 wk.

Hepatic Impairment
PO (Adults and Children): Moderate hepatic
impairment (Child-Pugh Class B)—pinitial and
target dose by 50%; Severe hepatic impairment
(Child-Pugh Class C)—pinitial and target dose to
25% of normal.

Availability (generic available)
Capsules: 10 mg, 18 mg, 25 mg, 40 mg, 60 mg, 80
mg, 100 mg.

NURSING IMPLICATIONS
Assessment
● Assess attention span, impulse control, and inter-

actions with others.
● Monitor BP and pulse periodically during ther-

apy. Obtain a history (including assessment of
family history of sudden death or ventricular ar-
rhythmia), physical exam to assess for cardiac
disease, and further evaluation (ECG and echo-
cardiogram), if indicated. If exertional chest
pain, unexplained syncope, or other cardiac
symptoms occur, evaluate promptly.

● Monitor growth, body height, and weight in chil-
dren.

● Assess for signs of liver injury (pruritus, dark
urine, jaundice, right upper quadrant tenderness,
unexplained “flu-like” symptoms) during ther-
apy. Monitor liver function tests at first sign of
liver injury. Discontinue and do not restart ato-
moxetine in patients with jaundice or laboratory
evidence of liver injury.

● Monitor closely for notable changes in behavior
that could indicate the emergence or worsening
of suicidal thoughts or behavior or depression.

Potential Nursing Diagnoses
Disturbed thought process (Indications)
Impaired social interaction (Indications)

Implementation
● PO: Administer without regard to food. Capsules

should be swallowed whole; do not open, crush,
or chew. Doses may be discontinued without ta-
pering.

Patient/Family Teaching
● Instruct patient to take medication as directed.

Take missed doses as soon as possible, but
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should not take more than the total daily amount
in any 24-hr period. Advise patient and parents to
read the Medication Guide prior to starting ther-
apy and with each Rx refill.

● Inform patient that sharing this medication may
be dangerous.

● Advise patient to notify health care professional
immediately if signs of liver injury occur.

● Advise patient and family to notify health care
professional if thoughts about suicide or dying,
attempts to commit suicide; new or worse de-
pression; new or worse anxiety; feeling very agi-
tated or restless; panic attacks; trouble sleeping;
new or worse irritability; acting aggressive; being
angry or violent; acting on dangerous impulses;
an extreme increase in activity and talking; other
unusual changes in behavior or mood occur.

● Instruct patient to notify health care professional
of all Rx or OTC medications, vitamins, or herbal
products being taken and consult health care
professional before taking any new medications.

● May cause dizziness. Caution patient to avoid
driving or other activities requiring alertness until
response to medication is known.

● Advise female patients to notify health care pro-
fessional if pregnancy is planned or suspected or
if they are breastfeeding.

● Pedi: Advise parents to notify school nurse of
medication regimen.

Evaluation/Desired Outcomes
● Improved attention span and social interactions

in ADHD.

atorvastatin, See HMG-CoA
REDUCTASE INHIBITORS (statins).

atovaquone (a-toe-va-kwone)
Mepron
Classification
Therapeutic: anti-infectives

Pregnancy Category C

Indications
Treatment of mild to moderate Pneumocystis jiro-
vecii pneumonia (PJP) in patients who are unable
to tolerate trimethoprim/sulfamethoxazole. Prophy-
laxis of PJP.

Action
Inhibits the action of enzymes necessary to nucleic
acid and ATP synthesis. Therapeutic Effects: Ac-
tive against P. jirovecii.

Pharmacokinetics
Absorption: Absorption is poor but is increased
by food, particularly fat.
Distribution: Enters CSF in very low concentra-
tions (�1% of plasma levels).
Protein Binding: �99.9%.
Metabolism and Excretion: Undergoes entero-
hepatic recycling; elimination occurs in feces.
Half-life: 2.2–2.9 days.

TIME/ACTION PROFILE (blood levels)

ROUTE ONSET PEAK DURATION

PO unknown 1–8 hr; 24–
96 hr†

12 hr

†Two peaks are due to enterohepatic recycling.

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Lactation:
May appear in breast milk.
Use Cautiously in:phepatic, renal, or cardiac
function (dose modification may be necessary); GI
disorders (absorption may be limited); OB: Safety
not established; Pedi: Safety not established.

Adverse Reactions/Side Effects
CNS: headache, insomnia. Resp: cough. GI: diar-
rhea, nausea, vomiting. Derm: rash. Misc: fever.

Interactions
Drug-Drug: May interact with drugs that are
highly bound to plasma proteins (does not ap-
pear to interact with phenytoin).
Drug-Food: Foodqabsorption.

Route/Dosage
Treatment
PO (Adults): 750 mg twice daily for 21 days.
PO (Children): 40 mg/kg/day (unlabeled).

Prevention
PO (Adults and Adolescents 13–16 yr): 1500
mg once daily.

Availability
Suspension: 750 mg/5 mL. In combination
with: proguanil (Malarone). See Appendix B.

NURSING IMPLICATIONS
Assessment
● Assess patient for signs of infection (vital signs,

lung sounds, sputum, WBCs) at beginning of and
throughout therapy.

● Obtain specimens prior to initiating therapy. First
dose may be given before receiving results.

● Lab Test Considerations: Monitor hemato-
logic and hepatic functions. May cause mild, tran-
sient anemia and neutropenia. May also causeq
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Aserum amylase, AST, ALT, and alkaline phospha-
tase.

● Monitor electrolytes. May cause hyponatremia.

Potential Nursing Diagnoses
Risk for infection (Indications, Side Effects)
Deficient knowledge, related to medication regimen
(Patient/Family Teaching)

Implementation
● PO: Administer with food twice daily for 21 days

for treatment and once daily for prevention.

Patient/Family Teaching
● Instruct patient to take atovaquone exactly as di-

rected around the clock for the full course of
therapy, even if feeling better. Emphasize the im-
portance of taking atovaquone with food, espe-
cially foods high in fat; taking without food may
decrease plasma concentrations and effective-
ness.

● Advise patient to notify health care professional if
rash occurs.

Evaluation/Desired Outcomes
● Resolution of the signs and symptoms of infec-

tion.

atropine† (at-ro-peen)
Atro-Pen
Classification
Therapeutic: antiarrhythmics
Pharmacologic: anticholinergics, antimus-
carinics

Pregnancy Category C
†See Appendix C for ophthalmic use

Indications
IM: Given preoperatively to decrease oral and respi-
ratory secretions. IV: Treatment of sinus bradycar-
dia and heart block. PO: Adjunctive therapy in the
management of peptic ulcer and irritable bowel syn-
drome. IV: Reversal of adverse muscarinic effects of
anticholinesterase agents (neostigmine, physostig-
mine, or pyridostigmine). IM, IV: Treatment of anti-
cholinesterase (organophosphate pesticide) poison-
ing. Inhaln: Treatment of exercise-induced
bronchospasm.

Action
Inhibits the action of acetylcholine at postganglionic
sites located in: Smooth muscle, Secretory glands,
CNS (antimuscarinic activity). Low doses decrease:
Sweating, Salivation, Respiratory secretions. Inter-
mediate doses result in: Mydriasis (pupillary dila-

tion), Cycloplegia (loss of visual accommodation),
Increased heart rate. GI and GU tract motility are de-
creased at larger doses. Therapeutic Effects: In-
creased heart rate. Decreased GI and respiratory se-
cretions. Reversal of muscarinic effects. May have a
spasmolytic action on the biliary and genitourinary
tracts.

Pharmacokinetics
Absorption: Well absorbed following oral, subcut,
or IM administration.
Distribution: Readily crosses the blood-brain
barrier. Crosses the placenta and enters breast milk.
Metabolism and Excretion: Mostly metabolized
by the liver; 30–50% excreted unchanged by the
kidneys.
Half-life: Children �2 yr: 4–10 hr; Children �2
yr: 1.5–3.5 hr; Adults: 4–5 hr.

TIME/ACTION PROFILE (inhibition of
salivation)

ROUTE ONSET PEAK DURATION

PO 30 min 30–60 min 4–6 hr
IM, subcut rapid 15–50 min 4–6 hr
IV immediate 2–4 min 4–6 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Angle-clo-
sure glaucoma; Acute hemorrhage; Tachycardia sec-
ondary to cardiac insufficiency or thyrotoxicosis;
Obstructive disease of the GI tract.
Use Cautiously in: Intra-abdominal infections;
Prostatic hyperplasia; Chronic renal, hepatic, pul-
monary, or cardiac disease; OB, Lactation: Safety not
established; IV administration may produce fetal
tachycardia; Pedi: Infants with Down syndrome have
increased sensitivity to cardiac effects and mydriasis.
Children may have increased susceptibility to ad-
verse reactions. Exercise care when prescribing to
children with spastic paralysis or brain damage;
Geri: Increased susceptibility to adverse reactions.

Adverse Reactions/Side Effects
CNS: drowsiness, confusion, hyperpyrexia. EENT:
blurred vision, cycloplegia, photophobia, dry eyes,
mydriasis. CV: tachycardia, palpitations, arrhyth-
mias. GI: dry mouth, constipation, impaired GI mo-
tility. GU: urinary hesitancy, retention, impotency.
Resp: tachypnea, pulmonary edema. Misc: flush-
ing, decreased sweating.

Interactions
Drug-Drug:qanticholinergic effects with other
anticholinergics, including antihistamines, tri-
cyclic antidepressants, quinidine, and disopyr-
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amide. Anticholinergics may alter the absorption of
other orally administered drugs by slowing mo-
tility of the GI tract. Antacidspabsorption of anti-
cholinergics. MayqGI mucosal lesions in patients
taking oral potassium chloride tablets. May alter
response to beta-blockers.

Route/Dosage
Preanesthesia (To Decrease Salivation/
Secretions)
IM, IV, Subcut, PO (Adults): 0.4–0.6 mg 30–60
min pre-op.
IM, IV, Subcut, PO (Children � 5 kg): 0.01–
0.02 mg/kg/dose 30–60 min preop to a maximum
of 0.4 mg/dose; minimum: 0.1 mg/dose.
IM, IV, Subcut, PO (Children � 5 kg): 0.02 mg/
kg/dose 30–60 min preop then q 4–6 hr as
needed.

Bradycardia
IV (Adults): 0.5–1 mg; may repeat as needed q 5
min, not to exceed a total of 2 mg (q 3–5 min in Ad-
vanced Cardiac Life Support guidelines) or 0.04 mg/
kg (total vagolytic dose).
IV (Children): 0.02 mg/kg (maximum single dose
is 0.5 mg in children and 1 mg in adolescents); may
repeat q 5 min up to a total dose of 1 mg in children
(2 mg in adolescents).
Endotracheal (Children): use the IV dose and di-
lute before administration.

Reversal of Adverse Muscarinic Effects
of Anticholinesterases
IV (Adults): 0.6–12 mg for each 0.5–2.5 mg of
neostigmine methylsulfate or 10–20 mg of pyrido-
stigmine bromide concurrently with anticholinester-
ase.

Organophosphate Poisoning
IM (Adults): 2 mg initially, then 2 mg q 10 min as
needed up to 3 times total.
IV (Adults): 1–2 mg/dose q 10–20 min until atro-
pinic effects observed then q 1–4 hr for 24 hr; up to
50 mg in first 24 hr and 2 g over several days may be
given in severe intoxication.
IM (Children �10 yr �90 lbs): 2 mg.
IM (Children 4–10 yr 40–90 lbs): 1 mg.
IM (Children 6 mo–4 yr 15–40 lbs): 0.5 mg.
IV (Children): 0.02–0.05 mg/kg q 10–20 min
until atropinic effects observed then q 1–4 hr for 24
hr.

Bronchospasm
Inhaln (Adults): 0.025–0.05 mg/kg/dose q 4–6
hr as needed; maximum 2.5 mg/dose.
Inhaln (Children): 0.03–0.05 mg/kg/dose 3–4
times/day; maximum 2.5 mg/dose.

Availability (generic available)
Tablets: 0.4 mg. In combination with: pheno-
barbital oral solution (Antrocol). See Appendix B.
Injection: 0.05 mg/mL, 0.1 mg/mL, 0.4 mg/mL, 1
mg/mL, 0.5 mg/0.7 mL Auto-injector, 1 mg/0.7 mL
Auto-injector, 2 mg/0.7 mL Auto-injector.

NURSING IMPLICATIONS
Assessment
● Assess vital signs and ECG tracings frequently dur-

ing IV drug therapy. Report any significant
changes in heart rate or BP, or increased ventric-
ular ectopy or angina to physician promptly.

● Monitor intake and output ratios in elderly or
surgical patients because atropine may cause uri-
nary retention.

● Assess patients routinely for abdominal distention
and auscultate for bowel sounds. If constipation
becomes a problem, increasing fluids and adding
bulk to the diet may help alleviate constipation.

● Toxicity and Overdose: If overdose occurs,
physostigmine is the antidote.

Potential Nursing Diagnoses
Decreased cardiac output (Indications)
Impaired oral mucous membrane (Side Effects)
Constipation (Side Effects)

Implementation
● PO: Oral doses of atropine may be given without

regard to food.
● IM: Intense flushing of the face and trunk may

occur 15–20 min following IM administration. In
children, this response is called “atropine flush”
and is not harmful.

IV Administration

● pH: 3.5–6.5.
● Direct IV: Diluent: Administer undiluted.

Rate: Administer over 1 min; more rapid admin-
istration may be used during cardiac resuscita-
tion (follow with 20 mL saline flush). Slow ad-
ministration (over �1 min) may cause a
paradoxical bradycardia (usually resolved in ap-
proximately 2 min).

● Y-Site Compatibility: abciximab, amikacin,
aminophylline, amiodarone, argatroban, bupren-
orphine, butorphanol, etomidate, famotidine,
fenoldopam, fentanyl, heparin, hydrocortisone
sodium succinate, hydromorphone, meropenem,
methadone, morphine, nafcillin, potassium chlo-
ride, sufentanil, tirofiban, vitamin B complex with
C.

● Y-Site Incompatibility: thiopental.
● Endotracheal: Dilute with 5–10 mL of 0.9%

NaCl.
● Rate: Inject directly into the endotracheal tube

followed by several positive pressure ventilations.
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APatient/Family Teaching
● Instruct patient to take as directed. Take missed

doses as soon as remembered unless almost time
for next dose. Do not double doses.

● May cause drowsiness. Caution patients to avoid
driving or other activities requiring alertness until
response to medication is known.

● Instruct patient that oral rinses, sugarless gum or
candy, and frequent oral hygiene may help relieve
dry mouth.

● Caution patients that atropine impairs heat regu-
lation. Strenuous activity in a hot environment
may cause heat stroke.

● Instruct patient to consult health care profes-
sional before taking any OTC medications or
herbal products concurrently with atropine.

● Pedi: Instruct parents or caregivers that medica-
tion may cause fever and to notify health care
professional before administering to a febrile
child.

● Geri: Inform male patients with benign prostatic
hyperplasia that atropine may cause urinary hesi-
tancy and retention. Changes in urinary stream
should be reported to health care professional.

Evaluation/Desired Outcomes
● Increase in heart rate.
● Dryness of mouth.
● Reversal of muscarinic effects.

azaCITIDine (a-za-sye-ti-deen)
Vidaza
Classification
Therapeutic: antineoplastics
Pharmacologic: nucleoside analogues

Pregnancy Category D

Indications
Myelodysplastic syndromes including: some refrac-
tory anemias, chronic myelomonocytic leukemia.

Action
Inhibits DNS synthesis. Therapeutic Effects:
Death of rapidly replicating cells, particularly malig-
nant ones.

Pharmacokinetics
Absorption: Rapidly absorbed following subcuta-
neous administration; 89% bioavailable.
Distribution: Unknown.
Metabolism and Excretion: 85% excreted in
urine; some hepatic metabolism may occur. Less
than 1% fecal elimination.

Half-life: 4 hr.

TIME/ACTION PROFILE (effects on bone
marrow)

ROUTE ONSET PEAK DURATION

Subcut unknown unknown unknown

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Advanced
malignant hepatic tumors; OB: Potential for congen-
ital anomalies; Lactation: Potential for serious side
effects in infants.
Use Cautiously in: Renal impairment; Liver dis-
ease; OB: Patients with child-bearing potential (male
and female) due to potential fetal harm; Pedi: Safety
not established.

Adverse Reactions/Side Effects
CNS: fatigue. GI: HEPATOTOXICITY, constipation, di-
arrhea, nausea, vomiting. GU: nephrotoxicity, renal
tubular acidosis. Derm: acute febrile neutrophilic
dermatosis, ecchymosis. F and E: hypokalemia.
Hemat: anemia, neutropenia, thrombocytopenia.
Local: injection site erythema. Misc: allergic reac-
tions including ANAPHYLAXIS, fever.

Interactions
Drug-Drug: Additive bone marrow depression
may occur with other antineoplastics.

Route/Dosage
Subcut, IV (Adults): 75 mg/m2/day for 7 days
every 4 wk; may beqto 100 mg/m2/day for 7 days
every 4 wk if no beneficial effect occurs after 2 cy-
cles. Continue for as long as patient benefits.

Availability
Suspension for injection (requires reconstitu-
tion): 100 mg/vial.

NURSING IMPLICATIONS
Assessment
● Monitor for bone marrow depression. Assess for

bleeding (bleeding gums, bruising, petechiae,
stools, urine, and emesis) and avoid IM injec-
tions and taking rectal temperatures if platelet
count is low. Apply pressure to venipuncture sites
for 10 min. Assess for signs of infection during
neutropenia. Anemia may occur. Monitor for in-
creased fatigue, dyspnea, and orthostatic hypo-
tension.

● Assess patient for nausea and vomiting during
therapy. Premedicate patient before each dose.

● Monitor for signs of anaphylaxis (facial edema,
wheezing, dizziness, fainting, tachycardia, hypo-
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tension). Discontinue medication immediately
and report symptoms. Epinephrine and resuscita-
tion equipment should be readily available.

● Lab Test Considerations: Monitor CBC with
differential and platelet count prior to each dos-
ing cycle. If baseline WBC is more than 3 x 109/L,
ANC is more than 1.5 x 109/L, and platelets are
more than 75 x 109/L, then dose is adjusted based
on nadir counts for each cycle. If ANC is less than
0.5 x 109 and platelets are less than 25 x 109 then
decrease dose by 50%. If ANC is 0.5–1.5 x 109

and platelets are 25–50 x 109 then decrease dose
to 67% in next course. If ANC is greater than 1.5 x
109 and platelets are greater than 50, then 100%
of dose can be given in subsequent cycle.

● Obtain liver chemistries and serum creatinine
prior to initiation of therapy.

● Monitor renal function during therapy. If serum
bicarbonate is �20 mEq/L, reduce dose by 50%
in next course. If unexplainedqin BUN or serum
creatinine occur, delay next cycle until values re-
turn to normal or baseline and decrease dose by
50% in next course.

● May cause hypokalemia.

Potential Nursing Diagnoses
Risk for infection (Adverse Reactions)
Risk for injury (Adverse Reactions)

Implementation
● Do not confuse azacitidine with azathioprine.
● Solution should be prepared in a biologic cabi-

net. Wear gloves, gown, and mask while handling
medication. If powder or solution comes in con-
tact with skin or mucosa, wash thoroughly with
soap and water. Discard equipment in specially
designated containers (see Appendix L).

● Subcut: Reconstitute by adding 4 mL of sterile
water for injection slowly into the azacitadine vial
for a concentration of 25 mg/mL. Invert vial 2–3
times and rotate gently until suspension is uni-
form. Suspension will be cloudy. Stable for up to
1 hr at room temperature; must be administered
within 1 hr of reconstitution. Suspension may also
be refrigerated for up to 8 hr; may be allowed to
equilibrate to room temperature for up to 30
min. Invert syringe 2–3 times and roll syringe
gently between palms immediately prior to ad-
ministration to mix suspension.

● Divide doses greater than 4 mL equally into 2 sy-
ringes and administer into separate sites. Rotate
sites (thigh, abdomen, upper arm) with new in-
jections at least one inch from old site. Do not use
site that is bruised, tender, red, or hard.

IV Administration

● Intermittent Infusion: Reconstitute each vial
with 10 mL sterile water for injection. Shake vig-

orously or roll vial until all solids are dissolved.
Solution should be clear; do not administer solu-
tions that are not clear or contain particulate mat-
ter. Concentration: 10 mg/mL. Diluent:
Withdraw solution from required number of vials
and inject into 50–100 mL of 0.9% NaCl or LR.
Solution is stable for 1 hr at room temperature.
Rate: Infuse over 10–40 min. Infusion must be
completed within 1 hr of reconstitution.

● Solution Incompatibility: D5W, hespan, solu-
tions containing bicarbonate.

Patient/Family Teaching
● Instruct patient to notify health care professional

promptly if fever; chills; cough; hoarseness; sore
throat; signs of infection; lower back or side pain;
painful or difficult urination; bleeding gums;
bruising; petechiae; blood in stools, urine, or em-
esis; increased fatigue; dyspnea; or orthostatic hy-
potension occurs. Caution patient to avoid
crowds and persons with known infections. In-
struct patient to use soft toothbrush and electric
razor and to avoid falls. Caution patient not to
drink alcoholic beverages or take medication
containing aspirin or NSAIDs; may precipitate
gastric bleeding.

● May cause dizziness. Caution patient to avoid
driving or other activities requiring alertness until
response to medication is known.

● Advise patient to notify health care professional if
they have underlying liver or renal disease.

● Advise both male and female patients of the need
for contraception during therapy.

Evaluation/Desired Outcomes
● Improved bone marrow and blood counts.

azaTHIOprine
(ay-za-thye-oh-preen)
Azasan, Imuran
Classification
Therapeutic: immunosuppressants
Pharmacologic: purine antagonists

Pregnancy Category D

Indications
Prevention of renal transplant rejection (with corti-
costeroids, local radiation, or other cytotoxic
agents). Treatment of severe, active, erosive rheu-
matoid arthritis unresponsive to more conventional
therapy. Unlabeled Use: Management of Crohn’s
disease or ulcerative colitis.

Action
Antagonizes purine metabolism with subsequent in-
hibition of DNA and RNA synthesis. Therapeutic



Name /bks_51510_deglin_dg/51510_a        02/17/2012 02:49PM     Plate # 0-Compositepg 197   # 103

azaTHIOprine 197

� Canadian drug name. � Genetic implication. Strikethrough � Discontinued.

*CAPITALS indicates life-threatening; underlines indicate most frequent.

AEffects: Suppression of cell-mediated immunity
and altered antibody formation.

Pharmacokinetics
Absorption: Readily absorbed after oral adminis-
tration.
Distribution: Crosses the placenta. Enters breast
milk in low concentrations.
Metabolism and Excretion: Metabolized to
mercaptopurine, which is further metabolized
(one route is by thiopurine methyltransferase
[TPMT] to form an inactive metabolite). Minimal
renal excretion of unchanged drug.
Half-life: 3 hr.

TIME/ACTION PROFILE

ROUTE ONSET PEAK DURATION

PO (anti-in-
flamma-
tory)

6–8 wk 12 wk unknown

IV (immuno-
suppres-
sion)

days–wk unknown days–wk

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Concurrent
use of mycophenolate; OB: Has been shown to cause
fetal harm; Lactation: Appears in breast milk .
Use Cautiously in: Infection; Malignancies;p
bone marrow reserve; Previous or concurrent radia-
tion therapy; Other chronic debilitating illnesses; Se-
vere renal impairment/oliguria (qsensitivity); Pa-
tients with TPMT enzyme deficiency (substantial
dosepare required to avoid hematologic adverse
events); OB: Patients with childbearing potential;
Pedi:qrisk of hepatosplenic T-cell lymphoma
[HSTCL] in patients with inflammatory bowel dis-
ease.

Adverse Reactions/Side Effects
EENT: retinopathy. Resp: pulmonary edema. GI:
anorexia, hepatotoxicity, nausea, vomiting, diarrhea,
mucositis, pancreatitis. Derm: alopecia, rash. He-
mat: anemia, leukopenia, pancytopenia, thrombo-
cytopenia. MS: arthralgia. Misc: MALIGNANCY (in-
cluding post-transplant lymphoma, HSTCL, and skin
cancer), SERUM SICKNESS, chills, fever, Raynaud’s
phenomenon, retinopathy.

Interactions
Drug-Drug: Additive myelosuppression with anti-
neoplastics, cyclosporine, and myelosuppres-
sive agents. Allopurinol inhibits the metabolism
of azathioprine, increasing toxicity. Dose of azathio-
prine should bepto 25–33% of the usual dose
when used with allopurinol. Maypantibody re-

sponse to live-virus vaccines andqthe risk of ad-
verse reactions.
Drug-Natural Products: Concommitant use with
echinacea and melatonin may interfere with im-
munosuppression.

Route/Dosage
Renal Allograft Rejection Prevention
PO, IV (Adults and Children): 3–5 mg/kg/day
initially; maintenance dose 1–3 mg/kg/day.

Rheumatoid Arthritis
PO (Adults and Children): 1 mg/kg/day for 6–8
wk,qby 0.5 mg/kg/day q 4 wk until response or up
to 2.5 mg/kg/day, thenpby 0.5 mg/kg/day q 4–8
wk to minimal effective dose.

Inflammatory Bowel Disease (Crohn’s
Disease or Ulcerative Colitis) (unlabeled
use)
PO (Adults and Children): 50 mg once daily; may
qby 25 mg/day every 1–2 wk as tolerated to target
dose of 2–3 mg/kg/day.

Availability (generic available)
Tablets: 50 mg, 75 mg, 100 mg. Injection: 100
mg/vial.

NURSING IMPLICATIONS
Assessment
● Assess for infection (vital signs, sputum, urine,

stool, WBC) during therapy.
● Monitor intake and output and daily weight. De-

creased urine output may lead to toxicity with this
medication.

● Rheumatoid Arthritis: Assess range of motion;
degree of swelling, pain, and strength in affected
joints; and ability to perform activities of daily liv-
ing before and periodically during therapy.

● Lab Test Considerations: Monitor renal, he-
patic, and hematologic functions before begin-
ning therapy, weekly during the 1st mo, bi-
monthly for the next 2–3 mo, and monthly
thereafter.

● Leukocyte count of �3000 or platelet count of
�100,000/mm3 may necessitate a reduction in
dose or temporary discontinuation.

● pin hemoglobin may indicate bone marrow sup-
pression.

● Hepatotoxicity may be manifested byqalkaline
phosphatase, bilirubin, AST, ALT, and amylase
concentrations. Usually occurs within 6 mo of
transplant, rarely with rheumatoid arthritis, and
is reversible on discontinuation of azathioprine.
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● Maypserum and urine uric acid and plasma al-
bumin.

Potential Nursing Diagnoses
Risk for infection (Indications)

Implementation
● Do not confuse azaTHIOprine with azaCITIDine.
● Protect transplant patients from staff members

and visitors who may carry infection. Maintain
protective isolation as indicated.

● PO: May be administered with or after meals or
in divided doses to minimize nausea.

IV Administration

● pH: 9.6.
● IV: Reconstitute 100 mg with 10 mL of sterile wa-

ter for injection. Swirl vial gently until completely
dissolved. Reconstituted solution may be adminis-
tered up to 24 hr after preparation.

● Prepare solution in a biologic cabinet. Wear
gloves, gown, and mask while handling medica-
tion. Discard equipment in specially designated
containers (see Appendix L).

● Direct IV: Diluent: 0.9% NaCl, 0.45%NaCl, or
D5W. Concentration: 10 mg/mL. Rate: Give
over 5 min.

● Intermittent Infusion: Diluent: Solution may
be further diluted in 50 mL with 0.9% NaCl,
0.45% NaCl, or D5W. Do not admix. Rate: Usu-
ally infused over 30–60 min; may range 5 min–8
hr.

● Y-Site Compatibility: alfentanil, atracurium, at-
ropine, benztropine, calcium gluconate, cyanoco-
balamin, cyclosporine, enalaprilat, epoetin alfa,
erythromycin, fentanyl, fluconazole, folic acid, fu-
rosemide, glycopyrrolate, heparin, insulin, man-
nitol, metoclopramide, metoprolol, naloxone, ni-
troglycerin, oxytocin, penicillin G, pentobarbital,
phenobarbital, phytonadione, potassium chlo-
ride, propranolol, protamine, sufentanil, trimeta-
phan, vasopressin.

● Y-Site Incompatibility: amikacin, ampicillin/
sulbactam, ascorbic acid, aztreonam, bumeta-
nide, buprenorphine, butorphanol, calcium chlo-
ride, cefazolin, cefoperazone, cefotaxime, cefote-
tan, cefoxitin, ceftazidime, ceftriaxone,
cefuroxime, chloramphenicol, chlorpromazine,
clindamycin, dantrolene, diazepam, diazoxide,
diphenhydramine, dobutamine, dopamine, doxy-
cycline, ephedrine, epinephrine, esmolol, famoti-
dine, ganciclovir, gentamicin, haloperidol, hy-
dralazine, hydrocortisone, hydroxyzine,
imipenem/cilastatin, isoproterenol, ketorolac, la-
betalol, lidocaine, magnesium sulfate, meperi-
dine, metaraminol, methoxamine, methyldopate,

miconazole, midazolam, morphine, multivita-
mins, nafcillin, nalbuphine, nitroprusside, nor-
epinephrine, ondansetron, papaverine, pentami-
dine, pentazocine, phenylephrine, phenytoin,
procainamide, prochlorperazine, promethazine,
pyridoxime, rocuronium, sodium bicarbonate,
streptokinase, succinylcholine, tacrolimus, the-
ophylline, thiamine, tobramycin, tolazoline, tri-
methoprim/sulmethoxazole, vancomycin, verapa-
mil.

Patient/Family Teaching
● Instruct patient to take azathioprine as directed.

If a dose is missed on a once-daily regimen, omit
dose; if on several-times-a-day dosing, take as
soon as possible or double next dose. Consult
health care professional if more than 1 dose is
missed or if vomiting occurs shortly after dose is
taken. Do not discontinue without consulting
health care professional.

● Advise patient to report unusual tiredness or
weakness; cough or hoarseness; fever or chills;
lower back or side pain; painful or difficult urina-
tion; severe diarrhea; black, tarry stools; blood in
urine; or transplant rejection to health care pro-
fessional immediately.

● Reinforce the need for lifelong therapy to prevent
transplant rejection.

● Instruct patient to notify health care professional
of all Rx or OTC medications, vitamins, or herbal
products being taken and consult health care
professional before taking any new medications
or receiving any vaccinations while taking this
medication.

● Advise patient to avoid contact with persons with
contagious diseases and persons who have re-
cently taken oral poliovirus vaccine or other live
viruses.

● This drug may have teratogenic properties. Advise
patient to use contraception during and for at
least 4 mo after therapy is completed.

● Emphasize the importance of follow-up exams
and lab tests.

● Rheumatoid Arthritis: Concurrent therapy with
salicylates, NSAIDs, or corticosteroids may be
necessary. Patient should continue physical ther-
apy and adequate rest. Explain that joint damage
will not be reversed; goal is to slow or stop dis-
ease process.

Evaluation/Desired Outcomes
● Prevention of transplant rejection.
● Decreased stiffness, pain, and swelling in affected

joints in 6–8 wk in rheumatoid arthritis. Therapy
is discontinued if no improvement in 12 wk.
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A
azithromycin
(aye-zith-roe-mye-sin)
Zithromax, Zmax
Classification
Therapeutic: agents for atypical mycobacte-
rium, anti-infectives
Pharmacologic: macrolides

Pregnancy Category B

Indications
Treatment of the following infections due to suscep-
tible organisms: Upper respiratory tract infections,
including streptococcal pharyngitis, acute bacterial
exacerbations of chronic bronchitis and tonsillitis,
Lower respiratory tract infections, including bron-
chitis and pneumonia, Acute otitis media, Skin and
skin structure infections, Nongonococcal urethritis,
cervicitis, gonorrhea, and chancroid. Prevention of
disseminated Mycobacterium avium complex
(MAC) infection in patients with advanced HIV infec-
tion. Extended-release suspension (ZMax) Acute
bacterial sinusitis and community-acquired pneu-
monia in adults. Unlabeled Use: Prevention of
bacterial endocarditis. Treatment of cystic fibrosis
lung disease.

Action
Inhibits protein synthesis at the level of the 50S bac-
terial ribosome. Therapeutic Effects: Bacterio-
static action against susceptible bacteria. Spec-
trum: Active against the following gram-positive
aerobic bacteria: Staphylococcus aureus, Strepto-
coccus pneumoniae, S. pyogenes (group A strep).
Active against these gram-negative aerobic bacteria:
Haemophilus influenzae, Moraxella catarrhalis,
Neisseria gonorrhoeae. Also active against: Myco-
plasma, Legionella, Chlamydia pneumoniae, Ure-
aplasma urealyticum, Borrelia burgdorferi, M.
avium. Not active against methicillin-resistant S. au-
reus.

Pharmacokinetics
Absorption: Rapidly absorbed (40%) after oral
administration. IV administration results in com-
plete bioavailability.
Distribution: Widely distributed to body tissues
and fluids. Intracellular and tissue levels exceed
those in serum; low CSF levels.
Metabolism and Excretion: Mostly excreted un-
changed in bile; 4.5% excreted unchanged in urine.
Half-life: 11–14 hr after single dose; 2–4 days af-
ter several doses; 59 hr after extended release sus-
pension.

TIME/ACTION PROFILE (serum)

ROUTE ONSET PEAK DURATION

PO rapid 2.5–3.2 hr 24 hr
IV rapid end of infu-

sion
24 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity to azithro-
mycin, erythromycin, or other macrolide anti-infec-
tives; History of cholestatic jaundice or hepatic dys-
function with prior use of azithromycin.
Use Cautiously in: Severe liver impairment (dose
adjustment may be required); Severe renal impair-
ment (CCr �10 mL/min); Myasthenia gravis (may
worsen symptoms); OB, Lactation: Safety not estab-
lished; Pedi: Children �5 yr (safety not established).

Adverse Reactions/Side Effects
CNS: dizziness, seizures, drowsiness, fatigue, head-
ache. CV: chest pain, hypotension, palpitations, QT
interval prolongation (rare). GI: HEPATOTOXICITY,
PSEUDOMEMBRANOUS COLITIS, abdominal pain, diar-
rhea, nausea, cholestatic jaundice,qliver enzymes,
dyspepsia, flatulence, melena, oral candidiasis, pylo-
ric stenosis. GU: nephritis, vaginitis. Hemat: ane-
mia, leukopenia, thrombocytopenia. Derm: STEV-
ENS-JOHNSON SYNDROME, TOXIC EPIDERMAL

NECROLYSIS, photosensitivity, rash. EENT: ototoxic-
ity. F and E: hyperkalemia. Misc: ANGIOEDEMA.

Interactions
Drug-Drug: Aluminum- and magnesium-con-
taining antacidsppeak levels. Nelfinavirqlevels
(monitor carefully); azithromycin alsopnelfinavir
levels. Efavirenzqlevels. Mayqthe effects and risk
of toxicity of warfarin and zidovudine. Other ma-
crolide anti-infectives have been known toqlevels
and effects of digoxin, theophylline, ergota-
mine, dihydroergotamine, triazolam, carba-
mazepine, cyclosporine, tacrolimus, and phe-
nytoin; careful monitoring of concurrent use is
recommended.

Route/Dosage
Most Respiratory and Skin Infections
PO (Adults): 500 mg on 1st day, then 250 mg/day
for 4 more days (total dose of 1.5 g); Acute bacte-
rial sinusitis—500 mg once daily for 3 days or
single 2-g dose of extended-release suspension
(Zmax).
PO (Children � 6 mo): 10 mg/kg (not �500 mg/
dose) on 1st day, then 5 mg/kg (not �250 mg/
dose) for 4 more days. Pharyngitis/tonsilitis—12
mg/kg once daily for 5 days (not �500 mg/dose);
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Acute bacterial sinusitis—10 mg/kg/day for three
days.

Otitis media
PO (Children �6 mo): 30 mg/kg single dose (not
�1500 mg/dose) or 10 mg/kg/day as a single dose
(not �500 mg/dose) for 3 days or 10 mg/kg as a
single dose (not �500 mg/dose) on 1st day, then 5
mg/kg as a single dose (not �250 mg/dose) daily
for 4 more days.

Acute bacterial exacerbations of chronic
bronchitis
PO (Adults): 500 mg on 1st day, then 250 mg/day
for 4 more days (total dose of 1.5 g) or 500 mg
daily for 3 days.

Community-Acquired Pneumonia
IV, PO (Adults): More severe—500 mg IV q 24 hr
for at least 2 doses, then 500 mg PO q 24 hr for a to-
tal of 7–10 days; less severe—500 mg PO, then
250 mg/day PO for 4 more days or 2 g single dose as
extended-release suspension (Zmax).
PO (Children �6 mo): 10 mg/kg on 1st day, then
5 mg/kg for 4 more days.

Pelvic Inflammatory Disease
IV, PO (Adults): 500 mg IV q 24 hr for 1–2 days,
then 250 mg PO q 24 hr for a total of 7 days.

Endocarditis Prophylaxis
PO (Adults): 500 mg 1 hr before procedure.
PO (Children): 15 mg/kg 1 hr before procedure.

Nongonococcal Urethritis, Cervicitis,
Chancroid, Chlamydia
PO (Adults): Single 1-g dose.
PO (Children): Chancroid: Single 20-mg/kg dose
(not �1000 mg/dose). Urethritis or cervicitis: Sin-
gle 10-mg/kg dose (not �1000 mg/dose).

Gonorrhea
PO (Adults): Single 2-g dose.

Prevention of Disseminated MAC Infec-
tion
PO (Adults): 1.2 g once weekly (alone or with rifa-
butin).
PO (Children): 5 mg/kg once daily (not �250 mg/
dose) or 20 mg/kg (not �1200 mg/dose) once
weekly (alone or with rifabutin).

Cystic Fibrosis
PO (Children �6 yrs, weight �25 kg to �40
kg): 250 mg q MWF. �40 kg: 500 mg q MWF.

Availability (generic available)
Tablets: 250 mg, 500 mg, 600 mg. Cost: Ge-
neric—250 mg $26.02/6, 500 mg $44.00/3, 600
mg $399.94/30. Powder for oral suspension

(cherry, creme de vanilla, and banana flavor):
1 g/pkt. Cost: $131.24/3 packets. Powder for oral
suspension (cherry, creme de vanilla, and ba-
nana flavor): 100 mg/5 mL, 200 mg/5 mL. Cost:
Zithromax—100 mg/5 mL $49.99/15 mL; Ge-
neric—200 mg/5 mL $32.99/15 mL. Extended-
release oral suspension (ZMax) (cherry-ba-
nana): 2-g single-dose bottle. Powder for
injection: 500 mg/vial.

NURSING IMPLICATIONS
Assessment
● Assess patient for infection (vital signs; appear-

ance of wound, sputum, urine, and stool; WBC) at
beginning of and throughout therapy.

● Obtain specimens for culture and sensitivity be-
fore initiating therapy. First dose may be given be-
fore receiving results.

● Observe for signs and symptoms of anaphylaxis
(rash, pruritus, laryngeal edema, wheezing). No-
tify health care professional immediately if these
occur.

● Assess patient for skin rash frequently during
therapy. Discontinue azithromycin at first sign of
rash; may be life-threatening. Stevens-Johnson
syndrome or toxic epidermal necrolysis may de-
velop. Treat symptomatically; may recur once
treatment is stopped.

● Lab Test Considerations: May causeqserum
bilirubin, AST, ALT, LDH, and alkaline phospha-
tase concentrations.

● May causeqcreatine phosphokinase, potassium,
prothrombin time, BUN, serum creatinine, and
blood glucose concentrations.

● May occasionally causepWBC and platelet
count.

Potential Nursing Diagnoses
Risk for infection (Indications, Side Effects)
Noncompliance (Patient/Family Teaching)

Implementation
● Zmax extended release oral suspension is not

bioequivalent or interchangeable with azithromy-
cin oral suspension.

● PO: Administer 1 hr before or 2 hr after meals.
● For administration of single 1-g packet, thor-

oughly mix entire contents of packet with 2 oz
(60 mL) of water. Drink entire contents immedi-
ately; add an additional 2 oz of water, mix and
drink to assure complete consumption of dose.
Do not use the single packet to administer doses
other than 1000 mg of azithromycin. Pedi: 1-g
packet is not for pediatric use.

● For Zmax, shake suspension well and drink en-
tire contents of bottle. Use within 12 hr of recon-
stitution. If patient vomits within 1 hr of adminis-
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Atration, contact prescriber for instructions. Zmax
may be taken without regard to antacids contain-
ing magnesium or aluminum hydroxide.

IV Administration

● pH: 6.4–6.6.
● Intermittent Infusion: Diluent: Reconstitute

each 500-mg vial with 4.8 mL of sterile water for
injection to achieve a concentration of 100 mg/
mL. Reconstituted solution is stable for 24 hr at
room temperature. Further dilute the 500-mg
dose in 250 mL or 500 mL of 0.9% NaCl, 0.45%
NaCl, D5W, LR, D5/0.45% NaCl, or D5/LR. Infu-
sion is stable for 24 hr at room temperature or
for 7 days if refrigerated. Concentration: Final
concentration of infusion is 1–2 mg/mL. Rate:
Administer the 1-mg/mL solution over 3 hr or the
2-mg/mL solution over 1 hr. Do not administer as
a bolus.

● Y-Site Compatibility: amphotericin B lipid
complex, amphotericin B liposome, anidulafun-
gin, bivalirudin, bleomycin, carboplatin, cisplatin,
cytarabine, daptomycin, dexmedetomidine, di-
phenhydramine, docetaxel, dolasetron, doripe-
nem, doxacurium, droperidol, eptifibatide, erta-
penem, fenoldopam, fluorouracil, hetastarch,
idarubicin, irinotecan, mechlorethamine, meper-
idine, nesiritide, octreotide, ondansetron, oxali-
platin, oxytocin, palonosetron, pamidronate, pan-
toprazole, pemetrexed, rocuronium, sodium
acetate, thiotepa, tigecycline, tirofiban, vasopres-
sin, vincristine, voriconazole, zoledronic acid.

● Y-Site Incompatibility: amikacin, aztreonam,
cefotaxime, ceftazidime, ceftriaxone, cefuroxime,
ciprofloxacin, clindamycin, epirubicin, famoti-
dine, fentanyl, furosemide, gentamicin, imipe-
nem-cilastatin, ketorolac, mitoxantrone, mor-
phine, mycophenolate, piperacillin-tazobactam,
potassium chloride, quinupristin/dalfopristin, ti-
carcillin-clavulanate, tobramycin.

Patient/Family Teaching
● Instruct patients to take medication as directed

and to finish the drug completely, even if they are
feeling better. Take missed doses as soon as pos-
sible unless almost time for next dose; do not
double doses. Advise patients that sharing of this
medication may be dangerous.

● Instruct patient not to take azithromycin with food
or antacids.

● May cause drowsiness and dizziness. Caution pa-
tient to avoid driving or other activities requiring
alertness until response to medication is known.

● Advise patient to use sunscreen and protective
clothing to prevent photosensitivity reactions.

● Advise patient to report symptoms of chest pain,
palpitations, yellowing of skin or eyes, or signs of
superinfection (black, furry overgrowth on the
tongue; vaginal itching or discharge; loose or
foul-smelling stools) or rash.

● Instruct patient to notify health care professional
if fever and diarrhea develop, especially if stool
contains blood, pus, or mucus. Advise patient not
to treat diarrhea without advice of health care
professional.

● Advise patients being treated for nongonococcal
urethritis or cervicitis that sexual partners should
also be treated.

● Instruct parents, caregivers, or patient to notify
health care professional if symptoms do not im-
prove.

● Pedi: Tell parents or caregivers that medication is
generally well tolerated in children. Most com-
mon side effects in children are mild diarrhea
and rash. Tell parents to notify health care practi-
tioner if these occur.

Evaluation/Desired Outcomes
● Resolution of the signs and symptoms of infec-

tion. Length of time for complete resolution de-
pends on the organism and site of infection.

aztreonam (az-tree-oh-nam)
Azactam, Cayston
Classification
Therapeutic: anti-infectives
Pharmacologic: monobactams

Pregnancy Category B

Indications
Treatment of serious gram-negative infections in-
cluding: Septicemia, Skin and skin structure infec-
tions, Intra-abdominal infections, Gynecologic infec-
tions, Respiratory tract infections, Urinary tract
infections. Useful for treatment of multi-resistant
strains of some bacteria including aerobic gram-
negative pathogens. Inhaln: To improve respiratory
symptoms in cystic fibrosis (CF) patients with Pseu-
domonas aeruginosa.

Action
Binds to the bacterial cell wall membrane, causing
cell death. Therapeutic Effects: Bactericidal ac-
tion against susceptible bacteria. Spectrum: Dis-
plays significant activity against gram-negative aero-
bic organisms only: Escherichia coli, Serratia,
Klebsiella oxytoca or pneumoniae, Citrobacter,
Proteus mirabilis, Pseudomonas aeruginosa, En-
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terobacter, Haemophilus influenzae. Not active
against: Staphylococcus aureus, Enterococcus,
Bacteroides fragilis, Streptococci.

Pharmacokinetics
Absorption: Well absorbed following IM adminis-
tration. Low absorption follows administration by in-
halation.
Distribution: Widely distributed. Crosses the pla-
centa and enters breast milk in low concentrations.
High concentrations achieved in sputum with inhala-
tion.
Metabolism and Excretion: 60–70% excreted
unchanged by the kidneys. 10% of inhaled dose ex-
creted unchanged in urine. Small amounts metabo-
lized by the liver.
Half-life: 1.5–2 hr (qin renal impairment).

TIME/ACTION PROFILE (blood levels)

ROUTE ONSET PEAK DURATION

IM rapid 60 min 6–8 hr
IV rapid end of infu-

sion
6–8 hr

Inhaln rapid unknown Several hours

Contraindications/Precautions
Contraindicated in: Hypersensitivity.
Use Cautiously in: Renal impairment (dosagep
required if CCr 30 mL/min or less); Cross-sensitivity
with penicillins or cephalosporins may occur rarely.
Has been used safely in patients with a history of
penicillin or cephalosporin allergy; Patients with
FEV1 �25% or �75% predicted, or patients colo-
nized with Burkholderia cepacia (safety and effec-
tiveness not established); OB, Lactation: Safety not
established; Pedi: Children �7 yr (inhalation) or �9
mo (injection) (safety and effectiveness not estab-
lished); Geri: Consider age-relatedpin renal func-
tion.

Adverse Reactions/Side Effects
CNS: SEIZURES. EENT: nasal congestion (inhala-
tion), nasopharyngeal pain (inhalation). CV: chest
discomfort (inhalation). GI: PSEUDOMEMBRANOUS

COLITIS, abdominal pain (inhalation), altered taste,
diarrhea, nausea, vomiting. Resp: cough (inhala-
tion), wheezing (inhalation), bronchospasm (inha-
lation). Derm: rash. Local: pain at IM site, phlebi-
tis at IV site. Misc: allergic reactions including
ANAPHYLAXIS, fever (inhalation), superinfection.

Interactions
Drug-Drug: Serum levels may beqby furosem-
ide or probenecid.

Route/Dosage
IM, IV (Adults): Moderately severe infections—
1–2 g q 8–12 hr; severe or life-threatening infec-
tions (including those due to Pseudomonas aeru-

ginosa)—2 g q 6–8 hr; urinary tract infec-
tions—0.5–1 g q 8–12 hr.
IV (Children 9 mo–16 yr): Mild to moderate in-
fections infections—30 mg/kg q 8 hr; moderate
to severe infections infections—30 mg/kg q 6–8
hr; cystic fibrosis—50 mg/kg q 6–8 hr.
Inhaln (Adults and Children �7 yr): 75 mg
three times daily for 28 days.

Renal Impairment
IV (Adults): CCr 10–30 mL/min—1–2 g ini-
tially, then 50% of usual dosage at usual interval;
CCr �10 mL/min—500 mg-2 g initially, then 25%
of usual dosage at usual interval (1/8 of initial dose
should also be given after each hemodialysis ses-
sion).

Availability (generic available)
Injection: 500 mg/vial, 1 g/vial, 2 gvial. Premixed
containers: 1 g/50 mL, 2 g/50 mL. Lyphilized
powder for use with diluent provided in Altera
Nebulizer System only (Cayston): 75 mg/vial
with 1 mL ampule of diluent (0.17% sodium chlo-
ride).

NURSING IMPLICATIONS
Assessment
● Assess for infection (vital signs; wound appear-

ance, sputum, urine, and stool; WBC) at begin-
ning of and throughout therapy.

● Obtain a history before initiating therapy to deter-
mine previous use of and reactions to penicillins
and cephalosporins. Patients allergic to these
drugs may exhibit hypersensitivity reactions to az-
treonam. However, aztreonam can often be used
in these patients.

● Obtain specimens for culture and sensitivity be-
fore initiating therapy. First dose may be given be-
fore receiving results.

● Assess respiratory status prior to and following
inhalation therapy.

● Observe for signs and symptoms of anaphylaxis
(rash, pruritus, laryngeal edema, wheezing). No-
tify the health care professional immediately if
these occur.

● Monitor bowel function. Report diarrhea, ab-
dominal cramping, fever, and bloody stools to
health care professional promptly as a sign of
pseudomembranous colitis. May begin up to sev-
eral weeks following cessation of therapy.

● Lab Test Considerations: May causeqin
AST, ALT, alkaline phosphatase, LDH, and serum
creatinine. May causeqprothrombin and partial
thromboplastin times, and positive Coombs’ test.

Potential Nursing Diagnoses
Risk for infection (Indications)
Ineffective airway clearance (Indications)
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AImplementation
● After adding diluent to vial, shake immediately

and vigorously. Not for multidose use; discard
unused solution. IV route is recommended if sin-
gle dose � 1 g or for severe or life-threatening in-
fection.

● IM: Use 15-mL vial and dilute each gram of az-
treonam with at least 3 mL of 0.9% NaCl, or ster-
ile or bacteriostatic water for injection. Stable at
room temperature for 48 hr or 7 days if refriger-
ated.

● Administer into large, well-developed muscle.

IV Administration

● Direct IV: Reconstitute 15 mL vial with 6–10 mL
of sterile water for injection. Rate: Administer
slowly over 3–5 min by direct injection or into
tubing of a compatible solution.

● Intermittent Infusion: Reconstitute 15 mL vial
with at 3 mL of Sterile Water for Injection. Dilu-
ent: Dilute further with 0.9% NaCl, Ringer’s or
LR, D5W, D10W, D5/0.9% NaCl, D5/0.45% NaCl,
D5/0.2% NaCl, D5/LR, or sodium lactate. Con-
centration: Do not exceed 50 mg/mL. Solution
is stable for 48 hr at room temperature and 7
days if refrigerated. Solutions range from color-
less to light, straw yellow or may develop a pink
tint upon standing; this does not affect potency.
Rate: Infuse over 20–60 min.

● Y-Site Compatibility: alemtuzumab, alfentanil,
allopurinol, amifostine, amikacin, aminophylline,
amphotericin B lipid complex, anadulafungin, ar-
gatroban, ascorbic acid, atracurium, atropine,
benztropine, bivalirudin, bleomycin, bumetanide,
buprenorphine, butorphanol, calcium chloride,
calcium gluconate, carboplatin, carmustine, cas-
pofungin, cefazolin, cefepime, cefoperazone, cef-
otaxime, cefotetan, cefoxitin, ceftazidime, cef-
triaxone, cefuroxime, chloramphenicol,
ciprofloxacin, cisatracurium, cisplatin, clindamy-
cin, cyanocobalamin, cyclophosphamide, cyclo-
sporine, cytarabine, dacarbazine, dactinomycin,
daptomycin, dexamethasone sodium phosphate,
dexmedetomidine, digoxin, diltiazem, dobuta-
mine, docetaxel, dopamine, doxacurium, doxo-
rubicin hydrochloride, doxorubicin liposome,
doxycycline, droperidol, enalaprilat, ephedrine,
epinephrine, epirubicin, epoetin alfa, eptifibatide,
ertapenem, esmolol, etoposide, etoposide phos-
phate, famotidine, fenoldopam, fentanyl, filgras-
tim, floxuridine, fluconazole, fludarabine, fluoro-
uracil, folic acid, foscarnet, furosemide,
gemcitabine, gentamicin, glycopyrrolate, granise-
tron, heparin, hetastarch, hydrocortisone, hydro-

morphone, idarubicin, ifosfamide, insulin, irino-
tecan, isoproterenol, ketorolac, labetalol,
leucovorin, levofloxacin, lidocaine, linezolid,
magnesium sulfate, mannitol, mechlorethamine,
melphalan, meperidine, mesna, metaraminol,
methotrexate, methoxamine, methyldopate,
methylprednisolone sodium succinate, metoclo-
pramide, metoprolol, midazolam, milrinone,
morphine, multivitamins, nafcillin, nalbuphine,
naloxone, nesiritide, nicardipine, nitroglycerin,
nitroprusside, norepinephrine, octreotide, on-
dansetron, oxacillin, oxaliplatin, oxytocin, pacli-
taxel, palonosetron, pamidronate, pancuronium,
pemetrexed, penicillin G, phenobarbital, phentol-
amine, phenylephrine, phytonadione, piperacil-
lin/tazobactam, potassium acetate, potassium
chloride, procainamide, propofol, propranolol,
protamine, pyridoxime, ranitidine, remifentanil,
rituximab, rocuronium, sargramostim, sodium
acetate, sodium bicarbonate, streptokinase, suc-
cinylcholine, sufentanil, tacrolimus, teniposide,
theophylline, thiamine, thiotepa, ticarcillin/clavu-
lanate, tigecycline, tirofiban, tobramycin, tolazo-
line, trimetaphan, vasopressin, vecuronium, vera-
pamil, vinblastine, vincristine, vinorelbine,
voriconazole, zidovudine, zoledronic acid.

● Y-Site Incompatibility: acyclovir, amphotericin
B cholesteryl, amphotericin B colloidal, ampho-
tericin B liposome, amsacrine, azathioprine,
azithromycin, chlorpromazine, dantrolene, dau-
norubicin hydrochloride, diazepam, diazoxide,
erythromycin, ganciclovir, indomethacin, loraze-
pam, metronidazole, mitomycin, mitoxantrone,
mycophenolate, pantoprazole, papaverine, pen-
tamidine, pentazocine, pentobarbital, phenytoin,
prochlorperazine, streptozocin, trastuzumab.

● Inhaln: Open glass aztreonam vial by removing
metal ring and pulling tab, and removing gray
rubber stopper. Twist tip of diluent ampule and
squeeze contents into glass aztreonam vial. Re-
place rubber stopper and swirl gently until con-
tents are completely dissolved. Administer imme-
diately after reconstitution using Altera Nebulizer
System. Pour reconstituted solution into handset
of nebulizer. Turn unit on. Place mouthpiece into
mouth and breathe normally only through mouth.
Administration takes 2–3 min. Do not use other
nebulizers or mix with other medications. Do not
administer IV or IM. Refrigerate azotreonam and
diluent; may be stored at room temperature for
up to 28 days. Protect from light.

● Administer short-acting bronchodilator between
15 min and 4 hr or long-acting bronchodilator
between 30 min and 12 hr prior to treatment. If
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taking multiple inhaled therapies, administer in
the following order: bronchodilator, mucolytic,
and lastly, aztreonam.

Patient/Family Teaching
● Advise patient to report the signs of superinfec-

tion (furry overgrowth on the tongue, vaginal
itching or discharge, loose or foul-smelling
stools) and allergy.

● Instruct patient to notify health care professional
if fever and diarrhea develop, especially if stool
contains blood, pus, or mucus. Advise patient not
to treat diarrhea without consulting health care
professional.

● Advise patient to notify health care professional if
new or worsening symptoms or signs of anaphy-
laxis occur.

● Inhaln: Instruct patient to use aztreonam as di-
rected for the full 28–day course, even if feeling
better. If a dose is missed, take all 3 daily doses,
as long as doses are at least 4 hrs apart. Skipping
doses or not completing full course of therapy
may decrease effectiveness and increase likeli-
hood of bacterial resistance not treatable in the
future. Inform patient of the importance of using
a bronchodilator prior to treatment and in use
and cleaning or nebulizer.

Evaluation/Desired Outcomes
● Resolution of signs and symptoms of infection.

Length of time for complete resolution depends
on the organism and site of infection.

● Improvement in respiratory symptoms in patients
with cystic fibrosis.
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Bbaclofen (bak-loe-fen)
Gablofen, Lioresal
Classification
Therapeutic: antispasticity agents, skeletal
muscle relaxants (centrally acting)

Pregnancy Category C

Indications
PO: Treatment of reversible spasticity due to multi-
ple sclerosis or spinal cord lesions. IT: Treatment of
severe spasticity of cerebral or spinal origin (should
be reserved for patients who do not respond or are
intolerant to oral baclofen) (should wait at least one
year in patients with traumatic brain injury before
considering therapy). Unlabeled Use: Manage-
ment of pain in trigeminal neuralgia.

Action
Inhibits reflexes at the spinal level. Therapeutic
Effects: Decreased muscle spasticity; bowel and
bladder function may also be improved.

Pharmacokinetics
Absorption: Well absorbed after oral administra-
tion.
Distribution: Widely distributed; crosses the pla-
centa.
Metabolism and Excretion: 70–80% elimi-
nated unchanged by the kidneys.
Half-life: 2.5–4 hr.

TIME/ACTION PROFILE (effects on spasticity)

ROUTE ONSET PEAK DURATION

PO hr–wk unknown unknown
IT 0.5–1 hr 4 hr 4–8 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity.
Use Cautiously in: Patients in whom spasticity
maintains posture and balance; Patients with epi-
lepsy (maypseizure threshold); Renal impairment
(pdose may be required); OB, Lactation: Safety not
established; Pedi: Children �12 yr (oral) or �4 yr
(intrathecal) (safety not established); Geri: Geriatric
patients are atqrisk of CNS side effects.

Adverse Reactions/Side Effects
CNS: SEIZURES (IT), dizziness, drowsiness, fatigue,
weakness, confusion, depression, headache, insom-
nia. EENT: nasal congestion, tinnitus. CV: edema,
hypotension. GI: nausea, constipation. GU: fre-
quency. Derm: pruritus, rash. Metab: hyperglyce-
mia, weight gain. Neuro: ataxia. Misc: hypersensi-
tivity reactions, sweating.

Interactions
Drug-Drug:qCNS depression with other CNS de-
pressants including alcohol, antihistamines,
opioid analgesics, and sedative/hypnotics. Use
with MAO inhibitors may lead toqCNS depression
or hypotension.
Drug-Natural Products: Concomitant use of
kava-kava, valerian, or chamomile canqCNS
depression.

Route/Dosage
PO (Adults): 5 mg 3 times daily. May increase q 3
days by 5 mg/dose up to 80 mg/day (some patients
may have a better response to 4 divided doses).
IT (Adults): 100–800 mcg/day infusion; dose is
determined by response during screening phase.
IT (Children �4 yr): 25–1200 mcg/day infusion
(average 275 mcg/day); dose is determined by re-
sponse during screening phase.

Availability (generic available)
Tablets: 10 mg, 20 mg. Intrathecal injection: 50
mcg/mL, 500 mcg/mL, 2000 mcg/mL.

NURSING IMPLICATIONS
Assessment
● Assess muscle spasticity before and periodically

during therapy.
● Observe patient for drowsiness, dizziness, or

ataxia. May be alleviated by a change in dose.
● IT: Monitor patient closely during test dose and

titration. Resuscitative equipment should be im-
mediately available for life-threatening or intoler-
able side effects.

● Lab Test Considerations: May causeqin se-
rum glucose, alkaline phosphatase, AST, and ALT
levels.

Potential Nursing Diagnoses
Impaired wheelchair mobility (Indications)
Risk for injury (Adverse Reactions)

Implementation
● PO: Administer with milk or food to minimize

gastric irritation.
● IT: For screening phase, dilute for a concentra-

tion of 50 mcg/mL with sterile preservative-free
NaCl for injection. Test dose should be adminis-
tered over at least 1 min. Observe patient for a
significant decrease in muscle tone or frequency
or severity of spasm. If response is inadequate, 2
additional test doses, each 24 hr apart, 75 mcg/
1.5 mL and 100 mcg/2 mL respectively, may be
administered. Patients with an inadequate re-
sponse should not receive chronic IT therapy.
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● Dose titration for implantable IT pumps is based
on patient response. If no substantive response
after dose increase, check pump function and
catheter patency.

Patient/Family Teaching
● Instruct patient to take baclofen as directed. Take

a missed dose within 1 hr; do not double doses.
Caution patient to avoid abrupt withdrawal of this
medication because it may precipitate an acute
withdrawal reaction (hallucinations, increased
spasticity, seizures, mental changes, restless-
ness). Discontinue baclofen gradually over 2 wk
or more.

● May cause dizziness and drowsiness. Advise pa-
tient to avoid driving or other activities requiring
alertness until response to drug is known.

● Instruct patient to change positions slowly to min-
imize orthostatic hypotension.

● Advise patient to avoid concurrent use of alcohol
or other CNS depressants while taking this medi-
cation.

● Instruct patient to notify health care professional
if frequent urge to urinate or painful urination,
constipation, nausea, headache, insomnia, tinni-
tus, depression, or confusion persists.

● Advise patient to report signs and symptoms of
hypersensitivity (rash, itching) promptly.

● IT: Caution patient and caregiver not to discon-
tinue IT therapy abruptly. May result in fever,
mental status changes, exaggerated rebound
spasticity, and muscle rigidity. Advise patient not
to miss scheduled refill appointments and to no-
tify health care professional promptly if signs of
withdrawal occur.

Evaluation/Desired Outcomes
● Decrease in muscle spasticity and associated

musculoskeletal pain with an increased ability to
perform activities of daily living.

● Decreased pain in patients with trigeminal neu-
ralgia. May take weeks to obtain optimal effect.

basiliximab (ba-sil-ix-i-mab)
Simulect
Classification
Therapeutic: immunosuppressants
Pharmacologic: monoclonal antibodies

Pregnancy Category B

Indications
Prevention of acute organ rejection in patients un-
dergoing renal transplantation; used with corticoste-
roids and cyclosporine.

Action
Binds to and blocks specific interleukin-2 (IL-2) re-
ceptor sites on activated T lymphocytes. Therapeu-
tic Effects: Prevention of acute organ rejection fol-
lowing renal transplantation.

Pharmacokinetics
Absorption: IV administration results in complete
bioavailability.
Distribution: Unknown.
Metabolism and Excretion: Unknown.
Half-life: 7.2 days.

TIME/ACTION PROFILE (effect on immune
function)

ROUTE ONSET PEAK DURATION

IV 2 hr unknown 36 days

Contraindications/Precautions
Contraindicated in: Hypersensitivity; OB: May af-
fect fetal developing immune system; Lactation: May
enter breast milk.
Use Cautiously in: Women with childbearing po-
tential; Geri: Due to greater incidence of infection.

Adverse Reactions/Side Effects
Noted for patients receiving corticosteroids and cy-
closporine in addition to basiliximab.
CNS: dizziness, headache, insomnia, weakness.
EENT: abnormal vision, cataracts. Resp: coughing.
CV: HEART FAILURE, edema, hypertension, angina,
arrhythmias, hypotension. GI: abdominal pain, con-
stipation, diarrhea, dyspepsia, moniliasis, nausea,
vomiting, GI bleeding, gingival hyperplasia, stomati-
tis. Derm: acne, wound complications, hypertri-
chosis, pruritus. Endo: hyperglycemia, hypoglyce-
mia. F and E: acidosis, hypercholesterolemia,
hyperkalemia, hyperuricemia, hypocalcemia, hypo-
kalemia, hypophosphatemia. Hemat: bleeding, co-
agulation abnormalities. MS: back pain, leg pain.
Neuro: tremor, neuropathy, paresthesia. Misc: hy-
persensitivity reactions including ANAPHYLAXIS, infec-
tion, weight gain, chills.

Interactions
Drug-Drug: Immunosuppression may beqwith
other immunosuppressants.
Drug-Natural Products: Concommitant use with
echinacea and melatonin may interfere with im-
munosuppression.

Route/Dosage
IV (Adults and Children �35 kg): 20 mg given 2
hr before transplantation; repeated 4 days after
transplantation. Second dose should be withheld if
complications or graft loss occurs.
IV (Children �35 kg): 10 mg given 2 hr before
transplantation; repeated 4 days after transplanta-
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tion. Second dose should be withheld if complica-
tion or graft loss occurs.

Availability
Powder for reconstitution: 20 mg/vial, 10 mg/
vial.

NURSING IMPLICATIONS
Assessment
● Monitor for signs of anaphylactic or hypersensi-

tivity reactions (hypotension, tachycardia, cardiac
failure, dyspnea, wheezing, bronchospasm, pul-
monary edema, respiratory failure, urticaria,
rash, pruritus, sneezing) at each dose. Onset of
symptoms is usually within 24 hr. Resuscitation
equipment and medications for treatment of se-
vere hypersensitivity should be readily available.
If a severe hypersensitivity reaction occurs, basi-
liximab therapy should be permanently discontin-
ued. Patients who have previously received basi-
liximab should only receive subsequent therapy
with extreme caution.

● Monitor for infection (fever, chills, rash, sore
throat, purulent discharge, dysuria). Notify physi-
cian immediately if these symptoms occur; may
necessitate discontinuation of therapy.

● Lab Test Considerations: May causeqorp
hemoglobin, hematocrit, serum glucose, potas-
sium, and calcium concentrations.

● May causeqserum cholesterol levels.
● May causeqBUN, serum creatinine, and uric

acid concentrations.
● May causepserum magnesium, phosphate, and

platelet levels.

Potential Nursing Diagnoses
Risk for infection (Side Effects)

Implementation
IV Administration

● pH: Near Neutrality.
● Basiliximab is usually administered concurrently

with cyclosporine and corticosteroids.
● Reconstitute with 2.5 mL or 5 mL of sterile water

for injection for the 10 mg or 20 mg vial, respec-
tively. Shake gently to dissolve powder.

● Direct IV: Diluent: May be administered undi-
luted. Bolus administration may be associated
with nausea, vomiting, and local reactions (pain).
Concentration: 4 mg/mL. Rate: Administer
over 20–30 min via peripheral or central line.

● Intermittent Infusion: Diluent: Dilute further
with 25–50 mL of 0.9% NaCl or D5W. Gently in-
vert bag to mix; do not shake, to avoid foaming.

Solution is clear to opalescent and colorless; do
not administer solutions that are discolored or
contain particulate matter. Discard unused por-
tion. Administer within 4 hr or may be refriger-
ated for up to 24 hr. Discard after 24 hr. Con-
centration: 0.08–0.16 mg/mL. Rate:
Administer over 20–30 min via peripheral or
central line.

● Additive Incompatibility: Do not admix; do not
administer in IV line containing other medica-
tions.

Patient/Family Teaching
● Explain purpose of medication to patient. Explain

that patient will need to resume lifelong therapy
with other immunosuppressive drugs after com-
pletion of basiliximab course.

● May cause dizziness. Caution patient to avoid
driving or other activities requiring alertness until
response is known.

● Instruct patient to continue to avoid crowds and
persons with known infections, because basilixi-
mab also suppresses the immune system.

Evaluation/Desired Outcomes
● Prevention of acute organ rejection in patients re-

ceiving renal transplantation.

becaplermin (be-kap-lerm-in)
Regranex
Classification
Therapeutic: wound/ulcer/decubiti healing
agent
Pharmacologic: platelet-derived growth fac-
tors

Pregnancy Category C

Indications
Treatment of lower extremity diabetic neuropathic
ulcers extending to subcut tissue or beyond and hav-
ing adequate blood supply.

Action
Promotes chemotaxis of cells involved in wound re-
pair and enhances formation of granulation tissue.
Therapeutic Effects: Improved healing.

Pharmacokinetics
Absorption: Minimal absorption (�3%).
Distribution: Action is primarily local.
Metabolism and Excretion: Unknown.
Half-life: Unknown.
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TIME/ACTION PROFILE (improvement in
ulcer healing)

ROUTE ONSET PEAK DURATION

Topical within 10 wk unknown unknown

Contraindications/Precautions
Contraindicated in: Known hypersensitivity to
becaplermin or parabens; Known neoplasm at site
of application; Wounds that close by primary inten-
tion.
Use Cautiously in: Known malignancy; OB, Lacta-
tion, Pedi: Safety not established.

Adverse Reactions/Side Effects
Derm: erythematous rash at application site. Misc:
MALIGNANCY (MAY LEAD TOqMORTALITY, ESPECIALLY

WITH USE OF �3 TUBES).

Interactions
Drug-Drug: None known.

Route/Dosage
Topical (Adults): Length of gel in inches from 15-
or 7.5-g tube � length � width of ulcer area � 0.6;
from the 2-g tube � length � width of ulcer area �

1.3. Length of gel in centimeters from 15- or 7.5-g
tube � length � width of ulcer area � 4; from the
2-g tube � length � width of ulcer area � 2; for 12
hr each day.

Availability
Gel: 100 mcg/g (0.01%) in 2-, 7.5-, and 15-g tubes.

NURSING IMPLICATIONS
Assessment
● Assess size, color, drainage, and skin surround-

ing wound at weekly or biweekly intervals.
Amount of gel to be applied is recalculated based
on wound size.

Potential Nursing Diagnoses
Impaired tissue integrity (Indications)
Deficient knowledge, related to medication regimen
(Patient/Family Teaching)

Implementation
● Topical: Calculated amount is applied as a thin

layer (1/16-in. thick) and covered with a moist
saline dressing for 12 hr; dressing is removed, ul-
cer rinsed and redressed with moist dressing
without becaplermin for rest of day. Process is re-
peated daily.

● Store gel in refrigerator; do not freeze. Do not use
beyond expiration date on crimped end of tube.

Patient/Family Teaching
● Instruct patient on proper technique for applica-

tion. Wash hands before applying gel and use cot-
ton swab or tongue depressor to aid in applica-

tion. Tip of tube should not come in contact with
ulcer or any other surface; recap tightly after each
use. Squeeze calculated amount of gel onto a
clean, firm, nonabsorbable surface (wax paper).
Spread gel with swab or tongue depressor over
the ulcer surface in an even layer to the thickness
of a dime. Cover with a saline-moistened gauze
dressing.

● Do not apply more than calculated amount; has
not been shown to be beneficial. If a dose is
missed, apply as soon as remembered. If not re-
membered until next day, skip dose and return to
regular dosing schedule. Do not double doses.

● After 12 hr, rinse ulcer gently with saline or water
to remove residual gel and cover with saline-
moistened gauze.

● Emphasize the importance of strict wound care
and non–weight-bearing program.

Evaluation/Desired Outcomes
● Improved healing of ulcers. If the ulcer does not

decrease in size by 30% within 10 wk or if com-
plete healing has not occurred within 20 wk, con-
tinuation of therapy should be reassessed.

beclomethasone, See
CORTICOSTEROIDS (INHALATION).

beclomethasone, See
CORTICOSTEROIDS (NASAL).

REMS

belatacept (be-lat-a-sept)
Nulojix
Classification
Therapeutic: immunosuppressants
Pharmacologic: fusion proteins

Pregnancy Category C

Indications
Prevention of organ rejection following kidney
transplant in adult patients; in combination with bas-
iliximab induction, mycofenolate and corticoste-
roids.

Action
Binds to CD80 and CD86 sites, thereby blocking T-
cell costimulation; result is inhibition of T-lympho-
cyte proliferation and cytokine production. Thera-
peutic Effects: Prolonged graft survival with
decreased production of anti-donor antibodies fol-
lowing kidney transplantation.
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Pharmacokinetics
Absorption: IV administration results in complete
bioavailability.
Distribution: Unknown.
Metabolism and Excretion: Unknown.
Half-life: 9.8 days.

TIME/ACTION PROFILE

ROUTE ONSET PEAK DURATION

IV unknown end of infu-
sion

up to 4 wk

Contraindications/Precautions
Contraindicated in: Ebstein-Barr virus (EBV)
seronegativity or unknown EBV serostatus; Liver
transplantation; Lactation: Avoid breastfeeding.
Use Cautiously in: Cytomegalovirus (CMV) infec-
tion/T-cell depleting therapy (qrisk of post-trans-
plant lymphoproliferative disorder [PTLD]), CMV
prophylaxis recommended for 3 mos following
transplant; Change in body weight �10% (dose ad-
justment recommended); Unknown tuberculosis
status (latent infection should be treated prior to
use); Evidence of polyoma virus-associated ne-
phropathy (PVAN),pimmunosuppression may be
necessary; OB: Use only if potential benefit to
mother outweighs potential risk to fetus; Pedi: Safety
and effectiveness not established.

Adverse Reactions/Side Effects
CNS: PROGRESSIVE MULTIFOCAL LEUKOENCEPHALOPA-
THY (PML), headache. Resp: cough. CV: hyperten-
sion, peripheral edema. GI: constipation, diarrhea,
nausea, vomiting. GU: proteinuria. Endo: new-on-
set diabetes mellitus. F and E: hyperkalemia, hypo-
kalemia. Hemat: anemia, leukopenia. Misc: POST-
TRANSPLANT LYMPHOPROLIFERATIVE DISORDER (PTLD),
qRISK OF MALIGNANCY, SERIOUS INFECTIONS, fever,
graft dysfunction.

Interactions
Drug-Drug: May potentially alter the effects of
drugs metabolized by the CYP 450 enzyme sys-
tem. Maypantibody response to andqrisk of ad-
verse reactions from live virus vaccines; avoid use
during treatment. Mayqblood levels, effects and
toxicity of mycophenolic acid.

Route/Dosage
Prescribed dose must be evenly divisible by 12.5 to
ensure accurate preparation.
IV (Adults): Initial phase—10 mg/kg on day of
transplant/prior to implantation, day 5 (96 hr after
day 1 dose), end of week 2, 4, 8 and 12 post trans-
plantation; maintenance phase—10 mg/kg end of
week 16 and every four weeks (�3 days) thereafter.

Availability
Lyophilized powder for injection (requires
reconstitution): 250 mg/vial.

NURSING IMPLICATIONS
Assessment
● Assess for symptoms of organ rejection through-

out therapy.
● Assess for signs of progressive multifocal leuko-

encephalopathy (hemiparesis, apathy, confusion,
cognitive deficiencies, and ataxia) periodically
during therapy.

● Monitor for signs and symptoms of infection (fe-
ver, dyspnea) periodically during therapy.

● Assess for signs and symptoms of post-transplant
lymphoproliferative disorder (changes in mood
or usual behavior, confusion, problems thinking,
loss of memory, changes in walking or talking,
decreased strength or weakness on one side of
the body, changes in vision) during and for at
least 36 mo post-transplant.

● Monitor for infusion reactions (hypotension, hy-
pertension) during therapy.

● Lab Test Considerations: May cause hyperka-
lemia, hypokalemia, hypophosphatemia, hyper-
glycemia, hypocalcemia, hypercholesterolemia,
hypomagnesemia, and hyperuricemia.

Potential Nursing Diagnoses
Risk for infection (Adverse Reactions)

Implementation
● Pre-medication is not required.
● Treat patient for latent tuberculosis prior to ther-

apy.
● Prophylaxis for Pneumocystis jiroveci is recom-

mended after transplant.
● Intermittent Infusion: Calculate number if vi-

als required for total infusion dose. Reconstitute
contents of each vial with 10.5 mL of 0,9% NaCl
or D5W using the silicone-free disposable syringe
provided and an 18–21 gauge needle for a con-
centration of 25 mg/mL. Direct stream of diluent
to wall of vial. Rotate and invert vial gently; do not
shake to avoid foaming. Solution is clear to
slightly opalescent and colorless to pale yellow;
do not use of opaque particles, discoloration, or
other particles are present. Calculate total volume
needed for infusion dose. Diluent: Dilute fur-
ther with 0.9% NaCl or D5W if reconstituted with
sterile water for injection, 0.9% NaCl if reconsti-
tuted with 0.9% NaCl, or with D5W if reconsti-
tuted with D5W. Concentration: 2 mg/mL.
Withdraw amount of diluent from infusion con-
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tainer equal to volume of infusion dose. Using
same silicone-free disposable syringe used for re-
constitution, withdraw required amount of belata-
cept solution from vial, inject into infusion con-
tainer, and rotate gently to mix. Typical infusion
volume is 100 mL, but may range from 50–250
mL. Transfer from vial to infusion container im-
mediately; infusion must be completed within 24
hr of reconstitution. May be refrigerated and pro-
tected from light for 24 hr. Do not administer so-
lutions that are discolored or contain particulate
matter. Discard unused solution in vials. Rate:
Infuse over 30 min using a non-pyrogenic, low-
protein-binding filter with 0.2–1.2 micron pore
size.

● Y-Site Incompatibility: Do not mix or infuse in
same line with other agents.

Patient/Family Teaching
● Reinforce the need for lifelong therapy to prevent

transplant rejection. Review symptoms of rejec-
tion for the transplanted organ, and stress need to
notify health care professional immediately if
signs of rejection or infection occur.

● Advise patient to avoid contact with persons with
contagious diseases.

● Inform patient of the increased risk of skin can-
cer and other malignancies. Advise patient to use
sunscreen with a high protection factor and wear
protective clothing to decrease risk of skin can-
cer.

● Advise patient to notify health care professional of
all Rx or OTC medications, vitamins, or herbal
products being taken and to consult with health
care professional before taking other medica-
tions.

● Advise patient to notify health care professional
immediately if signs or symptoms of infection,
post-transplant lymphoproliferative disorder or
progressive multifocal leukoencephalopathy oc-
cur.

● Advise patients to avoid live vaccines during ther-
apy.

● Advise female patients to notify health care pro-
fessional if pregnancy is planned or suspected or
if breastfeeding. Encourage patients who become
pregnant or whose partners have received belata-
cept to register with the National Transplant Preg-
nancy Registry (NTPR) by calling 1-877-955-
6877.

● Emphasize the importance of routine follow-up
laboratory tests.

Evaluation/Desired Outcomes
● Prevention of rejection of transplanted kidneys.

belimumab (be-li-moo-mab)
Benlysta
Classification
Therapeutic: immunosuppressants
Pharmacologic: monoclonal antibodies

Pregnancy Category C

Indications
Treatment of active autoantibody-positive systemic
lupus erythematosus (SLE) in patients currently re-
ceiving standard therapy.

Action
A monoclonal antibody produced by recombinant
DNA technique that specifically binds to B lympho-
cyte stimulator protein (BLyS), thereby inactivating
it. Therapeutic Effects:psurvival of B cells, in-
cluding auroreactive ones andpdifferentiation into
immunoglobulin-producing plasma cells. Result is
pdisease activity with lessened damage/improve-
ment in mucocutaneous, musculoskeletal and im-
munologic manifestations of SLE.

Pharmacokinetics
Absorption: IV administration results in complete
bioavailability.
Distribution: Unknown.
Metabolism and Excretion: Unknown.
Half-life: 19.4 days.

TIME/ACTION PROFILE (reduction in
activated B cells)

ROUTE ONSET PEAK DURATION

IV 8 wk unknown 52 wk†

†With continuous treatment.

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Concurrent
use of other biologicals or cyclophosphamide; Con-
current use of live vaccines; Lactation: Breast-feed-
ing not recommended.
Use Cautiously in: Infections (consider tempo-
rary withdrawal for acute infections, treat aggres-
sively); Previous history of depression or suicidal
ideation (may worsen); Geri: may be more sensitive
to drug effects, consider age-related changes in re-
nal, hepatic and cardiac function, concurrent drug
therapy and chronic disease states; OB: Use during
pregnancy only if potential maternal benefit out-
weighs potential fetal risk; women with childbearing
potential should use adequate contraception during
and for 4 mo following treatment.

Adverse Reactions/Side Effects
CNS: depression, insomnia, migraine. GI: nausea,
diarrhea. GU: cystitis. Hemat: leukopenia. MS: ex-
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tremity pain. Misc: allergic reactions including ANA-
PHYLAXIS, INFECTION, infusion reactions, fever.

Interactions
Drug-Drug:qrisk of adverse reactions andpim-
mune response to live vaccines; should not be
given concurrently.

Route/Dosage
PO (Adults): 10 mg/kg every two wks for three
doses, then every four wks.

Availability
Lyophilized powder for IV administration (re-
quires reconstitution and dilution: 120 mg/vial,
400 mg/vial.

NURSING IMPLICATIONS
Assessment
● Monitor patient for signs of anaphylaxis (hypo-

tension, angioedema, urticaria, rash, pruritus,
wheezing, dyspnea, facial edema) during and fol-
lowing injection. Medications (antihistamines,
corticosteroids, epinephrine) and equipment
should be readily available in the event of a severe
reaction. Discontinue belimumab immediately if
anaphylaxis or other severe allergic reaction oc-
curs.

● Monitor for infusion reactions (headache, nau-
sea, skin reactions, bradycardia, myalgia, head-
ache, rash, urticaria, hypotension). There is in-
sufficient evidence to determine whether
premedication diminishes frequency or severity.
Infusion rate may be slowed or interrupted if an
infusion reaction occurs.

● Assess for signs of infection (fever, dyspnea, flu-
like symptoms, frequent or painful urination, red-
ness or swelling at the site of a wound), including
tuberculosis, prior to injection. Belimumab is
contraindicated in patients with active infection.
New infections should be monitored closely; most
common are upper respiratory tract infections,
bronchitis, and urinary tract infections. Signs and
symptoms of inflammation may be lessened due
to suppression from belimumab. Infections may
be fatal, especially in patients taking immunosup-
pressive therapy. If patient develops a serious in-
fection, consider discontinuing belimumab until
infection is controlled.

● Assess mental status and mood changes. Inform
health care professional if patient demonstrates
significantqin depressed mood, anxiety, nerv-
ousness, or insomnia.

Potential Nursing Diagnoses
Risk for infection (Adverse Reactions)

Implementation
● Consider premedication for prophylaxis against

infusion reactions and hypersensitivity reactions.

IV Administration

● pH: 6.5.
● Intermittent Infusion: Remove belimumab

from refrigerator and allow to stand 10–15 min
to reach room temperature. Reconstitute 120 mg
vial with 1.5 mL and 400 mg vial with 4.8 mL of
Sterile Water for Injection by directing stream
toward side if vial to minimize foaming. Swirl gen-
tly for 60 seconds. Allow vial to site at room tem-
perature during reconstitution, swirling gently for
60 seconds every 5 min until powder is dissolved.
Do not shake. Reconstitution usually takes 10–
15 min, but may take up to 30 min. Protect from
sunlight. Solution is opalescent and colorless to
pale yellow and without particles. Small bubbles
are expected and acceptable. Concentration:
80 mg/mL. Diluent: 0.9% NaCL. Remove vol-
ume of patient’s dose from a 250 mL infusion bag
and discard. Replace with required amount of re-
constituted solution. Gently invert bag to mix. Do
not administer solutions that are discolored or
contain particulate matter. Discard unused solu-
tion in vial. If not used immediately, refrigerate
and protect from light. Solution is stable for 8
hrs. Rate: Infuse over 1 hr; may slow or interrupt
rate if patient develops an infusion reaction.

● Y-Site Incompatibility: Do not administer with
dextrose solutions or other solutions or medica-
tions.

Patient/Family Teaching
● Instruct patient to read Medication Guide prior

to each treatment session.
● Caution patient to notify health care professional

immediately if signs of infection (fever, sweating,
chills, muscle aches, cough, shortness of breath,
blood in phlegm, weight loss, warm, red or pain-
ful skin or sores, diarrhea or stomach pain, burn-
ing on urination, urinary frequency, feeling
tired), severe rash, swollen face, or difficulty
breathing occurs while taking.

● Advise patient to report signs and symptoms of
anaphylaxis to health care professional immedi-
ately.

● Advise patient, family, and caregivers to look for
depression and suicidality, especially during early
therapy or dose changes. Notify health care pro-
fessional immediately if thoughts about suicide or
dying, attempts to commit suicide; new or worse
depression or anxiety; agitation or restlessness;
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panic attacks; insomnia; new or worse irritability;
aggressiveness; acting on dangerous impulses,
mania, or other changes in mood or behavior or
if symptoms of serotonin syndrome occur.

● Caution patient to avoid receiving live vaccines for
30 days before and during belimumab therapy.

● Advise women of childbearing potential to use ad-
equate contraception and to avoid breastfeeding
during and for at least 4 mos after final treatment.

Evaluation/Desired Outcomes
● Improvement in mucocutaneous, musculoskele-

tal, and immunologic disease activity in patients
with SLE.

benazepril, See ANGIOTENSIN-
CONVERTING ENZYME (ACE)
INHIBITORS.

HIGH ALERT

bendamustine
(ben-da-muss-teen)
Treanda
Classification
Therapeutic: antineoplastics
Pharmacologic: benzimidazoles

Pregnancy Category D

Indications
Chronic lymphocytic leukemia. Indolent B-cell non-
Hodgkin’s lymphoma that has progressed during or
within 6 mo of receiving rituximab or a rituximab-
containing regimen.

Action
Damages DNA resulting in death of rapidly replicat-
ing cells. Therapeutic Effects: Decreased prolif-
eration of leukemic cells. Death of lymphoma cells.

Pharmacokinetics
Absorption: IV administration results in complete
bioavailability.
Distribution: Distributes freely into red blood
cells.
Protein Binding: 94–96%.
Metabolism and Excretion: Mostly metabolized
(partially by the CYP1A2 enzyme system); 90% ex-
creted in feces; some renal elimination. Although
metabolites have antineoplastic activity, levels are
extremely low.
Half-life: 40 min.

TIME/ACTION PROFILE (blood levels)

ROUTE ONSET PEAK DURATION

IV rapid end of infu-
sion

unknown

Contraindications/Precautions
Contraindicated in: Hypersensitivity to benda-
mustine or mannitol; CCr �40 mL/min. Use with
caution in lesser degrees of renal impairment; Mod-
erate or severe hepatic impairment; OB: Pregnancy
or lactation.
Use Cautiously in: Patients at risk for tumor lysis
syndrome (concurrent allopurinol recommended);
Mild hepatic impairment; Mild to moderate renal
impairment; Patients with child-bearing potential;
Geri: May be more susceptible to adverse reactions;
Pedi: Safety not established.

Adverse Reactions/Side Effects
CNS: fatigue, weakness. Resp: cough. GI: nausea,
vomiting, diarrhea. Derm: TOXIC EPIDERMAL NE-
CROLYSIS, STEVENS-JOHNSON SYNDROME, skin reac-
tions. Hemat: anemia, LEUKOPENIA, NEUTROPENIA,
THROMBOCYTOPENIA. Metab: hyperuricemia. Misc:
MALIGNANCY, TUMOR LYSIS SYNDROME, allergic reac-
tions including ANAPHYLAXIS, fever, infusion reac-
tions.

Interactions
Drug-Drug: Concurrent use of CYP1A2 induc-
ers/inhibitors can alter levels of bendamustine.
Inhibitors of CYP1A2 including fluvoxamine and
ciprofloxacin mayqlevels of bendamustine andp
levels of active metabolites. Inducers of CYP1A2
including omeprazole and smoking mayplevels
of bendamustine andqlevels of its active metabo-
lites. Consider alternative treatments.

Route/Dosage
Chronic Lymphocytic Leukemia
IV (Adults): 100 mg/m2 on days 1 and 2 of a 28-
day cycle, up to 6 cycles; dose modification required
for toxicity.

Non-Hodgkin’s Lymphoma
IV (Adults): 120 mg/m2 on days 1 and 2 of a 21-
day cycle, up to 8 cycles; dose modification required
for toxicity.

Availability
Lyophilized powder for injection (requires
reconstitution): 100 mg/vial.

NURSING IMPLICATIONS
Assessment
● Monitor for bone marrow depression. Assess for

bleeding (bleeding gums, bruising, petechiae,
guaiac stools, urine, and emesis) and avoid IM
injections and taking rectal temperatures if plate-
let count is low. Apply pressure to venipuncture
sites for 10 min. Assess for signs of infection dur-
ing neutropenia; anemia may occur; monitor for
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increased fatigue, dyspnea, and orthostatic hypo-
tension.

● Monitor for symptoms of infusion reactions (fe-
ver, chills, pruritus, rash). May rarely cause se-
vere allergic and anaphylactic reactions, espe-
cially in second and subsequent cycles.
Discontinue therapy if severe reactions occur.
Ask patient about symptoms suggestive of infusion
reactions after first cycle of therapy. Consider us-
ing antihistamines, antipyretics, and corticoste-
roids in patients who previously experienced
Grade 1 or 2 reactions. Consider discontinuation
of therapy in patients with Grade 3 or 4 reactions.

● Assess for tumor lysis syndrome. Usually occurs
during first cycle of bendamustine. May lead to
acute renal failure and death. Maintain adequate
volume status, close monitoring of blood chemis-
try, especially potassium and uric acid levels, and
use allopurinol during first 1–2 wk of therapy in
high risk patients.

● Assess for skin reactions (rash, toxic skin reac-
tions, bullous exanthema). Withhold or discon-
tinue therapy if reactions are progressive or se-
vere. If non-hematologic toxicity is � Grade 3,
reduce dose to 50 mg/m2 on Days 1 and 2 of each
cycle.

● Monitor intake and output, appetite, and nutri-
tional intake. Assess for nausea and vomiting. Ad-
ministration of an antiemetic before and during
therapy and adjusting diet as tolerated may help
maintain fluid and electrolyte balance and nutri-
tional status.

● Monitor IV site for redness, swelling, pain, infec-
tion, and necrosis frequently during an after infu-
sion. Extravasation may cause erythema, marked
swelling, and pain.

● Lab Test Considerations: Monitor CBC with
differential and platelet count before and during
therapy. The hematologic nadirs occur wk 3. Re-
covery usually occurs in 28 days. Withhold dose
and notify physician if ANC is �1 � 109/L and
platelet count is �75,000 � 109/L. For patients
treated for chronic lymphocytic leukemia: If
hemotologic toxicity �Grade 3, reduce dose to 50
mg/m2 on Days 1 and 2. If Grade 3 or greater tox-
icity recurs, reduce dose to 25 mg/m2 on Days 1
and 2. For patients treated for non-Hodgkin’s
lymphoma: If hematologic toxicity �Grade 4, re-
duce dose to 90 mg/m2 on Days 1 and 2. If Grade
4 or greater toxicity recurs, reduce dose to 60
mg/m2 on Days 1 and 2.

● Monitor blood chemistry, especially serum potas-
sium and uric acid before and periodically during

therapy. Allopurinol may be used during first wk
of therapy to prevent tumor lysis syndrome.

Potential Nursing Diagnoses
Risk for infection (Side Effects)

Implementation
● High Alert: Fatalities have occurred with

chemotherapeutic agents. Before administering,
clarify all ambiguous orders; double check sin-
gle, daily, and course-of-therapy dose limits; have
second practitioner independently double-check
original order, calculations, and infusion pump
settings.

IV Administration

● pH: 2.5–3.5.
● Prepare solution in a biologic cabinet. Wear

gloves and safety glasses while handling medica-
tion. Discard equipment in designated containers.

● Intermittent Infusion: Reconstitute each 100-
mg vial with 20 mL of Sterile Water for Injection.
Solution should be clear, colorless to pale yellow.
Do not administer solutions that are discolored
or contain a precipitate. Concentration: 5 mg/
mL. Diluent: Withdraw volume needed and
transfer to 500 mL of 0.9% NaCl or 2.5% dex-
trose/0.45% NaCl within 30 min of reconstitution.
Mix thoroughly.

● Diluted solution is stable for 24 hr when refriger-
ated or 3 hr at room temperature; administration
must be completed within this period. Solution
contains no preservatives; discard unused solu-
tion. Rate: Chronic Lymphocytic Leukemia—
Administer 100 mg/m2 over 30 min. Non-Hodg-
kin’s lymphoma—Administer 120 mg/m2 over
60 min.

● Additive Incompatibility: Do not admix or di-
lute with other solutions or medication.

Patient/Family Teaching
● Instruct patient to notify health care professional

if fever; chills; sore throat; signs of infection;
lower back or side pain; difficult or painful urina-
tion; shortness of breath; fatigue; bleeding gums;
bruising; petechiae; or blood in urine, stool, or
emesis occurs. Caution patient to avoid crowds
and persons with known infections. Instruct pa-
tient to use soft toothbrush and electric razor.
Caution patients to avoid alcoholic beverages and
products containing aspirin or NSAIDs; may pre-
cipitate gastric bleeding.

● Instruct patient to notify health care professional
immediately if symptoms of allergic reactions
(rash, facial swelling, or difficulty breathing) or
nausea, vomiting or diarrhea occur.



Name /bks_51510_deglin_dg/51510_b        02/17/2012 02:54PM     Plate # 0-Compositepg 214   # 10

214 benztropine

● May cause tiredness. Caution patient to avoid
driving and other activities requiring alertness
until response to medication is known.

● Advise patient this medication may have terato-
genic effects. Contraception should be used by
both men and women during and for at least 3
mo following completion of therapy. Advise
women not to breastfeed during therapy.

● Instruct patient not to receive any vaccinations
without advice of health care professional.

● Emphasize need for periodic lab tests to monitor
for side effects.

Evaluation/Desired Outcomes
● Improvement in hematologic parameters.

benzathine penicillin G, See
PENICILLINS.

benztropine (benz-troe-peen)
Apo-Benztropine, Cogentin

Classification
Therapeutic: antiparkinson agents
Pharmacologic: anticholinergics

Pregnancy Category C

Indications
Adjunctive treatment of all forms of Parkinson’s dis-
ease, including drug-induced extrapyramidal effects
and acute dystonic reactions.

Action
Blocks cholinergic activity in the CNS, which is par-
tially responsible for the symptoms of Parkinson’s
disease. Restores the natural balance of neurotrans-
mitters in the CNS. Therapeutic Effects: Reduc-
tion of rigidity and tremors.

Pharmacokinetics
Absorption: Well absorbed following PO and IM
administration.
Distribution: Unknown.
Metabolism and Excretion: Unknown.
Half-life: Unknown.

TIME/ACTION PROFILE (antidyskinetic
activity)

ROUTE ONSET PEAK DURATION

PO 1–2 hr several days 24 hr
IM, IV within min unknown 24 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Children
�3 yr; Angle-closure glaucoma; Tardive dyskinesia.

Use Cautiously in: Prostatic hyperplasia; Seizure
disorders; Cardiac arrhythmias; OB, Lactation: Safety
not established; Geri:qrisk of adverse reactions.

Adverse Reactions/Side Effects
CNS: confusion, depression, dizziness, hallucina-
tions, headache, sedation, weakness. EENT:
blurred vision, dry eyes, mydriasis. CV: arrhythmias,
hypotension, palpitations, tachycardia. GI: consti-
pation, dry mouth, ileus, nausea. GU: hesitancy, uri-
nary retention. Misc: decreased sweating.

Interactions
Drug-Drug: Additive anticholinergic effects with
drugs sharing anticholinergic properties, such
as antihistamines, phenothiazines, quinidine,
disopyramide, and tricyclic antidepressants.
Counteracts the cholinergic effects of bethanechol.
Antacids and antidiarrheals maypabsorption.
Drug-Natural Products:qanticholinergic effect
with angel’s trumpet, jimson weed, and scopo-
lia.

Route/Dosage
Parkinsonism
PO (Adults): 1–2 mg/day in 1–2 divided doses
(range 0.5–6 mg/day).

Acute Dystonic Reactions
IM, IV (Adults): 1–2 mg, then 1–2 mg PO twice
daily.

Drug-Induced Extrapyramidal Reactions
PO, IM, IV (Adults): 1–4 mg given once or twice
daily (1–2 mg 2–3 times daily may also be used
PO).

Availability (generic available)
Tablets: 0.5 mg, 1 mg, 2 mg. Injection: 1 mg/mL.

NURSING IMPLICATIONS
Assessment
● Assess parkinsonian and extrapyramidal symp-

toms (restlessness or desire to keep moving, ri-
gidity, tremors, pill rolling, masklike face, shuf-
fling gait, muscle spasms, twisting motions,
difficulty speaking or swallowing, loss of balance
control) before and throughout therapy.

● Assess bowel function daily. Monitor for constipa-
tion, abdominal pain, distention, or absence of
bowel sounds.

● Monitor intake and output ratios and assess pa-
tient for urinary retention (dysuria, distended ab-
domen, infrequent voiding of small amounts,
overflow incontinence).

● Patients with mental illness are at risk of develop-
ing exaggerated symptoms of their disorder dur-
ing early therapy with benztropine. Withhold drug
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and notify physician or other health care profes-
sional if significant behavioral changes occur.

● IM/IV: Monitor pulse and BP closely and main-
tain bedrest for 1 hr after administration. Advise
patients to change positions slowly to minimize
orthostatic hypotension.

Potential Nursing Diagnoses
Impaired physical mobility (Indications)
Risk for injury (Indications)

Implementation
● PO: Administer with food or immediately after

meals to minimize gastric irritation. May be
crushed and administered with food if patient has
difficulty swallowing.

● IM: Parenteral route is used only for dystonic re-
actions.

IV Administration

● pH: No Data.
● Direct IV: IV route is rarely used because onset

is same as with IM route. Rate: Administer at a
rate of 1 mg over 1 min.

● Syringe Compatibility: metoclopramide, per-
phenazine.

● Y-Site Compatibility: fluconazole, tacrolimus.

Patient/Family Teaching
● Encourage patient to take benztropine as di-

rected. Take missed doses as soon as possible, up
to 2 hr before the next dose. Taper gradually
when discontinuing or a withdrawal reaction may
occur (anxiety, tachycardia, insomnia, return of
parkinsonian or extrapyramidal symptoms).

● May cause drowsiness or dizziness. Advise patient
to avoid driving or other activities that require
alertness until response to the drug is known.

● Instruct patient that frequent rinsing of mouth,
good oral hygiene, and sugarless gum or candy
may decrease dry mouth. Patient should notify
health care professional if dryness persists (saliva
substitutes may be used). Also, notify the dentist if
dryness interferes with use of dentures.

● Caution patient to change positions slowly to min-
imize orthostatic hypotension.

● Instruct patient to notify health care professional
if difficulty with urination, constipation, abdomi-
nal discomfort, rapid or pounding heartbeat,
confusion, eye pain, or rash occurs.

● Advise patient to confer with health care profes-
sional before taking OTC medications, especially
cold remedies, or drinking alcoholic beverages.

● Caution patient that this medication decreases
perspiration. Overheating may occur during hot
weather. Patient should notify health care profes-

sional if unable to remain indoors in an air-con-
ditioned environment during hot weather.

● Advise patient to avoid taking antacids or antidi-
arrheals within 1–2 hr of this medication.

● Emphasize the importance of routine follow-up
exams.

Evaluation/Desired Outcomes
● Decrease in tremors and rigidity and an improve-

ment in gait and balance. Therapeutic effects are
usually seen 2–3 days after the initiation of ther-
apy.

betamethasone, See
CORTICOSTEROIDS (SYSTEMIC).

betamethasone, See
CORTICOSTEROIDS (TOPICAL/LOCAL).

bevacizumab
(be-va-kiz-oo-mab)
Avastin
Classification
Therapeutic: antineoplastics
Pharmacologic: monoclonal antibodies

Pregnancy Category C

Indications
Metastatic colon or rectal carcinoma (with IV 5–
fluorouracil). First line treatment of patients with
unresectable, locally advanced, recurrent or meta-
static non-squamous, non-small cell lung cancer
with carboplatin and paclitaxel. Patients with pro-
gressive glioblastoma following prior therapy. Meta-
static renal cell carcinoma (with interferon alfa).

Action
A monoclonal antibody that binds to vascular endo-
thelial growth factor (VEGF), preventing its attach-
ment to binding sites on vascular endothelium,
thereby inhibiting growth of new blood vessels (an-
giogenesis). Therapeutic Effects: Decreased
metastatic disease progression and microvascular
growth.

Pharmacokinetics
Absorption: IV administration results in complete
bioavailability.
Distribution: Unknown.
Metabolism and Excretion: Unknown.
Half-life: 20 days (range 11–50 days).
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TIME/ACTION PROFILE

ROUTE ONSET PEAK DURATION

IV rapid end of infu-
sion

14 days

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Recent he-
moptysis or other serious recent bleeding episode;
First 28 days after major surgery; OB: Angiogenesis
is critical to the developing fetus. Contraindicated
unless benefit to mother outweighs potential fetal
harm.Lactation: Discontinue nursing during treat-
ment and, due to long half-life, for several weeks fol-
lowing treatment.
Use Cautiously in: Cardiovascular disease; Pedi:
Safety not established; Geri:qrisk of serious adverse
reactions including arterial thromboembolic events.

Adverse Reactions/Side Effects
CNS: reversible posterior leukoencephalopathy syn-
drome (RPLS). CV: HF, THROMBOEMBOLIC EVENTS,
hypertension, hypotension. Resp: HEMOPTYSIS, non-
gastrointestinal fistulas, nasal septum perforation.
GI: GI PERFORATION. GU: nephrotic syndrome, ovar-
ian failure, proteinuria. Hemat: BLEEDING. Misc:
WOUND DEHISCENCE, impaired wound healing, infu-
sion reactions.

Interactions
Drug-Drug:qblood levels of SN 38 (the active
metabolite of irinotecan); significance is not
known.qrisk of microangiopathic hemolytic ane-
mia when used with sunitinib; concurrent use
should be avoided.

Route/Dosage
Colon Cancer
IV (Adults): 5 mg/kg infusion every 14 days.

Lung Cancer
IV (Adults): 15 mg/kg infusion every 3 wk.

Glioblastoma
IV (Adults): 10 mg/kg infusion q 14 days.

Renal Cell Carcinoma
IV (Adults): 10 mg/kg infusion q 14 days.

Availability
Solution for injection (requires dilution): 100
mg/4 mL vial, 400 mg/16 mL vial.

NURSING IMPLICATIONS
Assessment
● Assess for signs of GI perforation (abdominal

pain associated with constipation and vomiting),
fistula formation, and wound dehiscence during
therapy; therapy should be discontinued.

● Assess for signs of hemorrhage (epistaxis, he-
moptysis, bleeding) and thromboembolic events
(stroke, MI, deep vein thrombosis, pulmonary
embolus) during therapy; may require discontin-
uation.

● Monitor BP every 2–3 wk during therapy. Tem-
porarily suspend therapy during severe hyperten-
sion not controlled with medical management;
permanently discontinue if hypertensive crisis oc-
curs.

● Assess for infusion reactions (stridor, wheezing)
during therapy.

● Assess for signs of HF (dyspnea, peripheral
edema, rales/crackles, jugular venous disten-
sion) during therapy.

● Monitor for signs of RPLS (headache, seizure,
lethargy, confusion, blindness). Hypertension
may or may not be present. May occur with in 16
hr to 1 yr of initiation of therapy. Treat hyperten-
sion if present and discontinue bevacizumab ther-
apy. Symptoms usually resolve within days.

● Lab Test Considerations: Monitor serial uri-
nalysis for proteinuria during therapy. Patients
with a 2� or greater urine dipstick require fur-
ther testing with a 24–hr urine collection. Sus-
pend therapy for �2 grams of proteinuria/24
hours and resume when proteinuria is �2 gm/24
hours. Discontinue therapy in patients with ne-
phrotic syndrome.

● May cause leukopenia, thrombocytopenia, hypo-
kalemia, and bilirubinemia.

Potential Nursing Diagnoses
Ineffective tissue perfusion (Adverse Reactions)

Implementation
● Avoid administration for at least 28 days following

major surgery; surgical incision should be fully
healed due to potential for impaired wound heal-
ing.

IV Administration

● pH: 6.2.
● Intermittent Infusion: Diluent: Dilute pre-

scribed dose in 100 mL of 0.9% NaCl. Do not
shake. Discard unused portions. Do not adminis-
ter solution that is discolored or contains particu-
late matter. Stable if refrigerated for up to 8 hr.
Rate: Administer initial dose over 90 min. If well
tolerated, second infusion may be administered
over 60 min. If well tolerated, all subsequent infu-
sions may be administered over 30 min. Do not
administer as an IV push or bolus.

● Additive Incompatibility: Do not mix or ad-
minister with dextrose solutions.
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Patient/Family Teaching
● Inform patient of purpose of medication.
● Advise patient of the need for monitoring BP peri-

odically during therapy; notify health care profes-
sional if BP is elevated.

● Advise patient to report any signs of bleeding, un-
usual bleeding, high fever, rigors, sudden onset
of worsening neurological function, or persistent
or severe abdominal pain, severe constipation, or
vomiting immediately to health care professional.

● Inform patient of increased risk of wound healing
complications and arterial thromboembolic
events.

● Bevacizumab is teratogenic. Advise female pa-
tients to use effective contraception during and
for at least 6 mo after last dose. Inform female
patient of risk of ovarian failure that may lead to
sterility following therapy.

Evaluation/Desired Outcomes
● Decreased metastatic disease progression and

microvascular growth.

bicalutamide
(bye-ka-loot-a-mide)
Casodex
Classification
Therapeutic: antineoplastics
Pharmacologic: antiandrogens

Pregnancy Category X

Indications
Treatment of metastatic prostate carcinoma in con-
junction with luteinizing hormone–releasing hor-
mone (LHRH) analogs (goserelin, leuprolide).

Action
Antagonizes the effects of androgen at the cellular
level. Therapeutic Effects: Decreased spread of
prostate carcinoma.

Pharmacokinetics
Absorption: Well absorbed after oral administra-
tion.
Distribution: Unknown.
Protein Binding: 96%.
Metabolism and Excretion: Mostly metabolized
by the liver.
Half-life: 5.8 days.

TIME/ACTION PROFILE (blood levels)

ROUTE ONSET PEAK DURATION

PO unknown 31.3 hr unknown

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Women.
Use Cautiously in: Moderate to severe liver im-
pairment; Pedi: Safety not established.

Adverse Reactions/Side Effects
CNS: weakness, dizziness, headache, insomnia.
Resp: dyspnea. CV: chest pain, hypertension, pe-
ripheral edema. GI: HEPATOTOXICITY, constipation,
diarrhea, nausea, abdominal pain,qliver enzymes,
vomiting. GU: hematuria, erectile dysfunction, in-
continence, nocturia, urinary tract infections.
Derm: alopecia, rashes, sweating. Endo: breast
pain, gynecomastia. Hemat: anemia. Metab: hy-
perglycemia, weight loss. MS: back pain, pelvic
pain, bone pain. Neuro: paresthesia. Misc: gener-
alized pain, hot flashes, flu-like syndrome, infection.

Interactions
Drug-Drug: Mayqthe effect of warfarin.

Route/Dosage
PO (Adults): 50 mg once daily (must be given con-
currently with LHRH analog or following surgical
castration).

Availability (generic available)
Tablets: 50 mg.

NURSING IMPLICATIONS
Assessment
● Assess patient for adverse GI effects. Diarrhea is

the most common cause of discontinuation of
therapy.

● Lab Test Considerations: Monitor serum
prostate-specific antigen (PSA) periodically to
determine response to therapy. If levels rise, as-
sess patient for disease progression. May require
periodic LHRH analogue administration without
bicalutamide.

● Monitor serum transaminases before, regularly
during the first 4 mo of therapy, and periodically
during therapy. May causeqserum alkaline
phosphatase, AST, ALT, and bilirubin concentra-
tions. If patient is jaundice or if transaminasesq
�2 times normal, bicalutamide should be discon-
tinued; levels usually return to normal after dis-
continuation.

● May causeqBUN and serum creatinine, andp
hemoglobin and WBCs.

● May causepglucose tolerance in males taking
LHRH agonists concurrently; monitor blood glu-
cose in patients receiving bicalutamide in combi-
nation with LHRH agonists.



Name /bks_51510_deglin_dg/51510_b        02/17/2012 02:54PM     Plate # 0-Compositepg 218   # 14

218 bisacodyl

Potential Nursing Diagnoses
Diarrhea (Adverse Reactions)

Implementation
● Start treatment with bicalutamide at the same

time as LHRH analogue.
● PO: May be administered in the morning or eve-

ning, without regard to food.

Patient/Family Teaching
● Instruct patient to take bicalutamide along with

the LHRH analog as directed at the same time
each day. If a dose is missed, omit and take the
next dose at regular time; do not double doses.
Do not discontinue without consulting health care
professional.

● Advise patient to stop taking bicalutamide and no-
tify health care professional immediately of symp-
toms of liver dysfunction (nausea, vomiting, ab-
dominal pain, fatigue, anorexia, “flu-like”
symptoms, dark urine, jaundice, or right upper
quadrant tenderness).

● Advise patient to notify health care professional of
all Rx or OTC medications, vitamins, or herbal
products being taken and to consult health care
professional before taking any new medications.

● Instruct patient to report severe or persistent di-
arrhea.

● Discuss with patient the possibility of hair loss.
Explore methods of coping.

● Emphasize the importance of regular follow-up
exams and blood tests to determine progress;
monitor for side effects.

Evaluation/Desired Outcomes
● Decreased spread of prostate carcinoma.

bisacodyl (bis-a-koe-dill)
Bisac-Evac, Bisacolax, Biscolax,

Carter’s Little Pills, Codulax, Cor-
rectol, Dacodyl, Doxidan, Dulcolax, Ex-
Lax Ultra, Femilax, Fleet Laxative,

Soflax-Ex
Classification
Therapeutic: laxatives
Pharmacologic: stimulant laxatives

Pregnancy Category C

Indications
Treatment of constipation. Evacuation of the bowel
before radiologic studies or surgery. Part of a bowel
regimen in spinal cord injury patients.

Action
Stimulates peristalsis. Alters fluid and electrolyte
transport, producing fluid accumulation in the co-

lon. Therapeutic Effects: Evacuation of the co-
lon.

Pharmacokinetics
Absorption: Variable absorption follows oral ad-
ministration; rectal absorption is minimal; action is
local in the colon.
Distribution: Small amounts of metabolites ex-
creted in breast milk.
Metabolism and Excretion: Small amounts ab-
sorbed are metabolized by the liver.
Half-life: Unknown.

TIME/ACTION PROFILE (evacuation of bowel)

ROUTE ONSET PEAK DURATION

PO 6–12 hr unknown unknown
Rectal 15–60 min unknown unknown

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Abdominal
pain; Obstruction; Nausea or vomiting (especially
with fever or other signs of an acute abdomen).
Use Cautiously in: Severe cardiovascular disease;
Anal or rectal fissures; Excess or prolonged use
(may result in dependence); OB, Lactation: May be
used during pregnancy and lactation.

Adverse Reactions/Side Effects
GI: abdominal cramps, nausea, diarrhea, rectal
burning. F and E: hypokalemia (with chronic use).
MS: muscle weakness (with chronic use). Misc:
protein-losing enteropathy, tetany (with chronic
use).

Interactions
Drug-Drug: Antacids, histamine H2-receptor
antagonists, and gastric acid–pump inhibitors
may remove enteric coating of tablets resulting in
gastric irritation/dyspepsia. Maypthe absorption of
other orally administered drugs because ofq
motility andptransit time.
Drug-Food: Milk may remove enteric coating of
tablets, resulting in gastric irritation/dyspepsia.

Route/Dosage
PO (Adults and Children �12 yr): 5–15 mg/day
(up to 30 mg/day) as a single dose.
PO (Children 3–11 yr): 5–10 mg/day (0.3 mg/
kg) as a single dose.
Rect (Adults and Children �12 yr): 10 mg/day
single dose.
Rect (Children 2–11 yr): 5–10 mg/day single
dose.
Rect (Children �2 yr): 5 mg/day single dose.

Availability (generic available)
Enteric-coated tablets: 5 mgOTC. Enteric coated
and delayed release: 5 mgOTC. Suppositories: 10
mgOTC. Rectal solution: 10 mg/30 mLOTC. In com-
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B
bination with: In Bowel Preparation kits with
Magnesium citrate (Evac-Q-KwikOTC, EZ-EM Prep
KitOTC, LiquiPrep Bowel EvacuantOTC, Tridate Bowel
Cleansing KitOTC), Phosphate/biphosphate (Fleet
Prep Kit. No. 1OTC, Fleet Prep Kit No.2OTC, Fleet Prep
Kit No.3OTC), sennosides (X-Prep Bowel Evacuant Kit
#1OTC), sennosides, magnesium citrate, magnesium
sulfate (X-Prep Bowel Evacuant Kit #2OTC). See
Appendix B.

NURSING IMPLICATIONS
Assessment
● Assess patient for abdominal distention, presence

of bowel sounds, and usual pattern of bowel func-
tion.

● Assess color, consistency, and amount of stool
produced.

Potential Nursing Diagnoses
Constipation (Indications)

Implementation
● Do not confuse Dulcolax (bisacodyl) with Dulco-

lax (docusate sodium).
● May be administered at bedtime for morning re-

sults.
● PO: Taking on an empty stomach will produce

more rapid results.
● Do not crush or chew enteric-coated tablets.

Take with a full glass of water or juice.
● Do not administer oral doses within 1 hr of milk

or antacids; this may lead to premature dissolu-
tion of tablet and gastric or duodenal irritation.

● Rect: Suppository or enema can be given at the
time a bowel movement is desired. Lubricate sup-
positories with water or water-soluble lubricant
before insertion. Encourage patient to retain the
suppository or enema 15–30 min before expel-
ling.

Patient/Family Teaching
● Advise patients, other than those with spinal cord

injuries, that laxatives should be used only for
short-term therapy. Prolonged therapy may cause
electrolyte imbalance and dependence.

● Advise patient to increase fluid intake to at least
1500–2000 mL/day during therapy to prevent
dehydration.

● Encourage patients to use other forms of bowel
regulation (increasing bulk in the diet, increasing
fluid intake, or increasing mobility). Normal
bowel habits may vary from 3 times/day to 3
times/wk.

● Instruct patients with cardiac disease to avoid
straining during bowel movements (Valsalva ma-
neuver).

● Advise patient that bisacodyl should not be used
when constipation is accompanied by abdominal
pain, fever, nausea, or vomiting.

Evaluation/Desired Outcomes
● Soft, formed bowel movement when used for con-

stipation.
● Evacuation of colon before surgery or radiologic

studies, or for patients with spinal cord injuries.

bismuth subsalicylate
(biz-muth sub-sa-lis-i-late )
Bismatrol, Kaopectate, Kao-Tin, Ka-
pectolin, Peptic Relief, Pepto-Bismol
Classification
Therapeutic: antidiarrheals, antiulcer agents
Pharmacologic: adsorbents

Pregnancy Category C

Indications
Mild to moderate diarrhea. Nausea, abdominal
cramping, heartburn, and indigestion that may ac-
company diarrheal illnesses. Treatment of ulcer dis-
ease associated with Helicobacter pylori (with anti-
infectives). Treatment/prevention of traveler’s
(enterotoxigenic Escherichia coli) diarrhea. Unla-
beled Use: Chronic infantile diarrhea.

Action
Promotes intestinal adsorption of fluids and electro-
lytes. Decreases synthesis of intestinal prostaglan-
dins. Therapeutic Effects: Relief of diarrhea.
Eradication of H. pylori with decreased recurrence
of ulcer disease (with other agents).

Pharmacokinetics
Absorption: Bismuth is not absorbed; salicylate
split from parent compound is �90% absorbed
from the small intestine. Salicylate is highly bound to
albumin.
Distribution: Salicylate crosses the placenta and
enters breast milk.
Metabolism and Excretion: Bismuth is excreted
unchanged in the feces. Salicylate undergoes exten-
sive hepatic metabolism.
Half-life: Salicylate—2–3 hr for low doses; 15–
30 hr with larger doses.
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TIME/ACTION PROFILE (relief of diarrhea
and other GI symptoms)

ROUTE ONSET PEAK DURATION

PO within 24 hr unknown unknown

Contraindications/Precautions
Contraindicated in: Aspirin hypersensitivity;
cross-sensitivity with NSAIDs or oil of wintergreen
may occur. Pedi: During or after recovery from
chickenpox or flu-like illness (contains salicylate,
which can cause Reye’s syndrome). Geri: Geriatric
patients who may have fecal impaction.
Use Cautiously in: Patients undergoing radio-
logic examination of the GI tract (bismuth is radio-
paque); Diabetes mellitus; Gout; OB, Lactation:
Safety not established; avoid chronic use of large
doses; Pedi, Geri: Potential for impaction.

Adverse Reactions/Side Effects
GI: constipation, gray-black stools, impaction (in-
fants, debilitated patients).

Interactions
Drug-Drug: If taken with aspirin, mayqthe risk
of salicylate toxicity. Maypabsorption of tetracy-
cline or fluoroquinolones (separate administra-
tion by 2–4 hr). Maypeffectiveness of probenecid
(large doses).

Route/Dosage
PO (Adults): Antidiarrheal—2 tablets or 30 mL
(15 mL of extra/maximum strength) q 30 min or 2
tablets q 60 min as needed (not to exceed 4.2 g/24
hr). Antiulcer—524 mg 4 times daily (as 2 tablets,
30 mL of regular strength suspension or 15 mL of
extra/maximum strength).
PO (Children 9–12 yr): 1 tablet or 15 mL (7.5
mL of extra/maximum strength) q 30–60 min (not
to exceed 2.1 g/24 hr).
PO (Children 6–9 yr): 10 mL (5 mL of extra/
maximum strength) q 30–60 min (not to exceed
1.4 g/24 hr).
PO (Children 3–6 yr): 5 mL (2.5 mL of extra/
maximum strength) q 30–60 min (not to exceed
704 mg/24 hr).

Availability (generic available)
Tablets: 262 mgOTC. Chewable tablets (cherry
and other flavors): 262 mgOTC, 300 mgOTC. Liq-
uid (cherry, caramel, peppermint, and other
flavors): 262 mg/15 mLOTC, 264 mg/15 mLOTC,
525 mg/15 mLOTC. In combination with: metro-
nidazole and tetracycline (Helidac—convenience
package) (Pylera—combination capsule). See
Appendix B.

NURSING IMPLICATIONS
Assessment
● Diarrhea: Assess the frequency and consistency

of stools, presence of nausea and indigestion, and
bowel sounds before and during therapy.

● Assess fluid and electrolyte balance and skin tur-
gor for dehydration if diarrhea is prolonged.

● Ulcers: Assess for epigastric or abdominal pain
and frank or occult blood in the stool, emesis, or
gastric aspirate.

● Lab Test Considerations: Chronic high doses
may cause falselyquric acid levels with colori-
metric assay.

● May interfere with radiologic examination of the
GI tract.

● May cause abnormal results with alkaline phos-
phatase, AST, and ALT tests.

● May causeppotassium levels and serum T3 and
T4 concentrations.

● Large doses of salicylates may also cause pro-
longed prothrombin time (PT).

● For additional lab test considerations related to
salicylate content, see salicylates monograph.

Potential Nursing Diagnoses
Diarrhea (Indications)
Constipation (Side Effects)

Implementation
● Do not confuse Kaopectate (bismuth subsalicy-

late) with Kaopectate Stool Softener (docusate
calcium).

● PO: Shake liquid before using. Chewable tablets
may be chewed or allowed to dissolve before
swallowing.

Patient/Family Teaching
● Instruct patient to take medication exactly as di-

rected.
● Inform patient that medication may temporarily

cause stools and tongue to appear gray-black.
● Instruct patient that this medication contains as-

pirin. Advise patient taking concurrent aspirin
products to discontinue bismuth subsalicylate if
tinnitus, ringing in the ears, occurs.

● Diarrhea: Instruct patient to notify health care
professional if diarrhea persists for more than 2
days or if accompanied by a high fever.

● U.S. Centers for Disease Control and Prevention
warn against giving salicylates to children or ado-
lescents with varicella (chickenpox) or influenza-
like or viral illnesses because of a possible asso-
ciation with Reye’s syndrome.

● Ulcers: Advise patient to consult health care pro-
fessional before taking other OTC ulcer remedies
concurrently with bismuth subsalicylate.



Name /bks_51510_deglin_dg/51510_b        02/17/2012 02:54PM     Plate # 0-Compositepg 221   # 17

bisoprolol 221

� Canadian drug name. � Genetic implication. Strikethrough � Discontinued.

*CAPITALS indicates life-threatening; underlines indicate most frequent.

B
Evaluation/Desired Outcomes
● Decrease in diarrhea.
● Decrease in symptoms of indigestion.
● Prevention of traveler’s diarrhea.
● Treatment of ulcers.

bisoprolol (bis-oh-proe-lol)
Zebeta
Classification
Therapeutic: antihypertensives
Pharmacologic: beta blockers

Pregnancy Category C

Indications
Management of hypertension.

Action
Blocks stimulation of beta1(myocardial)-adrenergic
receptors. Does not usually affect beta2(pulmonary,
vascular, uterine)-receptor sites. Therapeutic Ef-
fects: Decreased BP and heart rate.

Pharmacokinetics
Absorption: Well absorbed after oral administra-
tion, but 20% undergoes first-pass hepatic metabo-
lism.
Distribution: Unknown.
Metabolism and Excretion: 50% excreted un-
changed by the kidneys; remainder renally excreted
as metabolites; 2% excreted in feces.
Half-life: 9–12 hr.

TIME/ACTION PROFILE (antihypertensive
effect)

ROUTE ONSET PEAK DURATION

PO unknown 1–4 hr 24 hr

Contraindications/Precautions
Contraindicated in: Uncompensated HF; Pulmo-
nary edema; Cardiogenic shock; Bradycardia or
heart block.
Use Cautiously in: Renal impairment (dosagep
recommended); Hepatic impairment (dosageprec-
ommended); Pulmonary disease (including asthma;
beta1 selectivity may be lost at higher doses); avoid
use if possible; Diabetes mellitus (may mask signs of
hypoglycemia); Thyrotoxicosis (may mask symp-
toms); Patients with a history of severe allergic reac-
tions (intensity of reactions may beq); OB, Lacta-
tion, Pedi: Safety not established; crosses the
placenta and may cause fetal/neonatal bradycardia,
hypotension, hypoglycemia, or respiratory depres-
sion; Geri:qsensitivity to beta blockers; initial dos-
ageprecommended.

Adverse Reactions/Side Effects
CNS: fatigue, weakness, anxiety, depression, dizzi-
ness, drowsiness, insomnia, memory loss, mental
status changes, nervousness, nightmares. EENT:
blurred vision, stuffy nose. Resp: bronchospasm,
wheezing. CV: BRADYCARDIA, HF, PULMONARY EDEMA,
hypotension, peripheral vasoconstriction. GI: con-
stipation, diarrhea,qliver function tests, nausea,
vomiting. GU: erectile dysfunction,plibido, urinary
frequency. Derm: rash. Endo: hyperglycemia, hy-
poglycemia. MS: arthralgia, back pain, joint pain.
Misc: drug-induced lupus syndrome.

Interactions
Drug-Drug: General anesthetics, IV phenyt-
oin, and verapamil may cause additive myocardial
depression. Additive bradycardia may occur with di-
goxin, diltiazem, verapamil, or clonidine. Addi-
tive hypotension may occur with other anti-
hypertensives, acute ingestion of alcohol, or
nitrates. Concurrent use with amphetamine, co-
caine, ephedrine, epinephrine, norepineph-
rine, phenylephrine, or pseudoephedrine may
result in unopposed alpha-adrenergic stimulation
(excessive hypertension, bradycardia). Concurrent
thyroid preparation administration maypeffective-
ness. May alter the effectiveness of insulins or oral
hypoglycemic agents (dose adjustments may be
necessary). Maypthe effectiveness of theophyl-
line. Maypthe beta1-cardiovascular effects of do-
pamine or dobutamine. Use cautiously within 14
days of MAO inhibitor therapy (may result in hy-
pertension).

Route/Dosage
PO (Adults): 5 mg once daily, may beqto 10 mg
once daily (range 2.5–20 mg/day).

Renal Impairment
Hepatic Impairment
PO (Adults): CCr �40 mL/min— Initiate therapy
with 2.5 mg/day, titrate cautiously.

Availability (generic available)
Tablets: 5 mg, 10 mg. In combination with: hy-
drochlorothiazide (Ziac). See Appendix B.

NURSING IMPLICATIONS
Assessment
● Monitor BP, ECG, and pulse frequently during

dosage adjustment period and periodically
throughout therapy.

● Monitor intake and output ratios and daily
weights. Assess routinely for signs and symptoms
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of HF (dyspnea, rales/crackles, weight gain, pe-
ripheral edema, jugular venous distention).

● Monitor frequency of prescription refills to deter-
mine adherence.

● Lab Test Considerations: May cause in-
creased BUN, serum lipoprotein, potassium, tri-
glyceride, and uric acid levels.

● May cause increased ANA titers.
● May cause increase in blood glucose levels.

Potential Nursing Diagnoses
Decreased cardiac output (Side Effects)
Noncompliance (Patient/Family Teaching)

Implementation
● Do not confuse Zebeta with Diabeta or Zetia.
● PO: Take apical pulse before administering. If

�50 bpm or if arrhythmia occurs, withhold medi-
cation and notify physician or other health care
professional.

● May be administered without regard to meals.

Patient/Family Teaching
● Instruct patient to take medication exactly as di-

rected, at the same time each day, even if feeling
well; do not skip or double up on missed doses. If
a dose is missed, it should be taken as soon as
possible up to 4 hr before next dose. Abrupt with-
drawal may precipitate life-threatening arrhyth-
mias, hypertension, or myocardial ischemia.

● Teach patient and family how to check pulse and
BP. Instruct them to check pulse daily and BP bi-
weekly and to report significant changes to health
care professional.

● May cause drowsiness. Caution patients to avoid
driving or other activities that require alertness
until response to the drug is known.

● Advise patients to change positions slowly to min-
imize orthostatic hypotension.

● Caution patient that this medication may increase
sensitivity to cold.

● Instruct patient to notify health care professional
of all Rx or OTC medications, vitamins, or herbal
products being taken and to consult health care
professional before taking any Rx, OTC, or herbal
products, especially cold preparations, concur-
rently with this medication. Patients on anti-
hypertensive therapy should also avoid excessive
amounts of coffee, tea, and cola.

● Diabetics should closely monitor blood glucose,
especially if weakness, malaise, irritability, or fa-
tigue occurs. Medication does not block dizziness
or sweating as signs of hypoglycemia.

● Advise patient to notify health care professional if
slow pulse, difficulty breathing, wheezing, cold
hands and feet, dizziness, light-headedness, con-
fusion, depression, rash, fever, sore throat, un-
usual bleeding, or bruising occurs.

● Instruct patient to inform health care professional
of medication regimen before treatment or sur-
gery.

● Advise patient to carry identification describing
disease process and medication regimen at all
times.

● Hypertension: Reinforce the need to continue
additional therapies for hypertension (weight
loss, sodium restriction, stress reduction, regular
exercise, moderation of alcohol consumption,
and smoking cessation). Medication controls but
does not cure hypertension.

Evaluation/Desired Outcomes
● Decrease in BP.

HIGH ALERT

bivalirudin (bi-val-i-roo-din)
Angiomax
Classification
Therapeutic: anticoagulants
Pharmacologic: thrombin inhibitors

Pregnancy Category B

Indications
Used in conjunction with aspirin to reduce the risk
of acute ischemic complications in patients with un-
stable angina who are undergoing percutaneous
transluminal angioplasty (PCTA) or percutaneous
coronary intervention (PCI). Patients with or at risk
of heparin-induced thrombocytopenia (HIT) and
thrombosis syndrome (HITTS) who are undergoing
PCI.

Action
Specifically and reversibly inhibits thrombin by
binding to its receptor sites. Inhibition of thrombin
prevents activation of factors V, VIII, and XII; the
conversion of fibrinogen to fibrin; platelet adhesion
and aggregation. Therapeutic Effects: Decreased
acute ischemic complications in patients with unsta-
ble angina (death, MI, or the urgent need for revas-
cularization procedures).

Pharmacokinetics
Absorption: IV administration results in complete
bioavailability.
Distribution: Unknown.
Metabolism and Excretion: Cleared from
plasma by a combination of renal mechanisms and
proteolytic breakdown.
Half-life: 25 min (qin renal impairment).

TIME/ACTION PROFILE (anticoagulant effect)

ROUTE ONSET PEAK DURATION

IV immediate unknown 1–2 hr
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Contraindications/Precautions
Contraindicated in: Active major bleeding; Hy-
persensitivity.
Use Cautiously in: Any disease state associated
with anqrisk of bleeding; Heparin-induced throm-
bocytopenia or heparin-induced thrombocytopenia-
thrombosis syndrome; Patients with unstable angina
not undergoing PTCA; Patients with other acute cor-
onary syndromes; Concurrent use with other platelet
aggregation inhibitors (safety not established); Re-
nal impairment (pinfusion rate if GFR �30 mL/
min); Lactation, Pedi: Safety not established; OB: Use
only if clearly needed.

Adverse Reactions/Side Effects
CNS: headache, anxiety, insomnia, nervousness.
CV: hypotension, bradycardia, hypertension. GI:
nausea, abdominal pain, dyspepsia, vomiting. He-
mat: BLEEDING. Local: injection site pain. MS:
back pain. Misc: pain, fever, pelvic pain.

Interactions
Drug-Drug: Risk of bleeding may beqby concur-
rent use of abciximab, heparin, low molecular
weight heparins, clopidogrel, thrombolytics,
or any other drugs that inhibit coagulation.
Drug-Natural Products:qrisk of bleeding with
arnica, chamomile, clove, dong quai, feverfew,
garlic, ginger, gingko, Panax ginseng, and oth-
ers.

Route/Dosage
IV (Adults): 0.75 mg/kg as a bolus injection, fol-
lowed by an infusion at a rate of 1.75 mg/kg/hr for
the duration of the PCI procedure. An activated clot-
ting time (ACT) should be performed 5 min after
bolus dose and an additional bolus dose of 0.3 mg/
kg may be administered if needed. Continuation of
the infusion (at a rate of 1.75 mg/kg/hr) for up to 4
hr post-procedure is optional. If needed, the infu-
sion may be continued beyond this initial 4 hr at a
rate of 0.2 mg/kg/hr for up to 20 hr. Therapy should
be initiated prior to the procedure and given in con-
junction with aspirin.

Renal Impairment
IV (Adults): Nopin the bolus dose is needed in
any patient with renal impairment. GFR 10–29 mL/
min—pinfusion rate to 1 mg/kg/hr; Dialysis-de-
pendent patients (off dialysis)—pinfusion rate
to 0.25 mg/kg/hr. ACT should be monitored in all
patients with renal impairment.

Availability
Powder for injection: 250 mg/vial.

NURSING IMPLICATIONS
Assessment
● Assess for bleeding. Most common is oozing from

the arterial access site for cardiac catheterization.
Arterial and venous punctures, IM injections, and
use of urinary catheters, nasotracheal intubation,
and nasogastric tubes should be minimized. Non-
compressible sites for IV access should be
avoided. If bleeding cannot be controlled with
pressure, discontinue bivalirudin immediately.

● Monitor vital signs. May cause bradycardia, hy-
pertension, or hypotension. An unexplained de-
crease in BP may indicate hemorrhage.

● Lab Test Considerations: Assess hemoglobin,
hematocrit, and platelet count prior to bivalirudin
therapy and periodically during therapy. May
causephemoglobin and hematocrit. An unex-
plainedpin hematocrit may indicate hemor-
rhage.

● Monitor ACT periodically in patients with renal
dysfunction.

Potential Nursing Diagnoses
Ineffective tissue perfusion (Indications)

Implementation
● Administer IV just prior to PTCA, in conjunction

with aspirin 300 mg to 325 mg/day. Do not ad-
minister IM.

IV Administration

● pH: 5.0–6.0.
● Direct IV: (for bolus dose)Reconstitute each

250-mg vial with 5 mL of sterile water for injec-
tion. Reconstituted vials are stable for 24 hr if re-
frigerated. Diluent: Further dilute in 50 mL of
D5W or 0.9% NaCl. Withdraw bolus dose out of
bag. Infusion is stable for 24 hr at room tempera-
ture. Concentration: Final concentration of in-
fusion is 5 mg/mL. Rate: Administer as a bolus
injection.

● Intermittent Infusion: Reconstitute each 250-
mg vial as per the above directions. Diluent:
Further dilute in 50 mL of D5W or 0.9% NaCl. If
infusion is to be continued after 4 hr (at a rate of
0.2 mg/kg/hr), reconstituted vial should be di-
luted in 500 mL of D5W or 0.9% NaCl. Infusion is
stable for 24 hr at room temperature. Concen-
tration: 5 mg/mL (for infusion rate of 1.75 mg/
kg/hr); 0.5 mg/mL (for infusion rate of 0.2 mg/
kg/hr). Rate: Based on patient’s weight (see
Route/Dosage section).

● Y-Site Compatibility: acyclovir, allopurinol,
amifostine, amikacin, aminocaproic acid, amino-
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phylline, amphotericin B liposome, ampicillin,
ampicillin-sulbactam, anidulafungin, argatroban,
arsenic trioxide, atracurium, atropine, azithromy-
cin, aztreonam, bleomycin, bumetanide, bupren-
orphine, busulfan, butorphanol, calcium chlo-
ride, calcium gluconate, carboplatin, carmustine,
cefazolin, cefepime, cefoperazone, cefotaxime,
cefoxitin, ceftazidime, ceftozoxime, ceftriaxone,
cefuroxime, chloramphenicol, cimetidine, cipro-
floxacin, cisatracurium, cisplatin, clindamycin,
cyclophosphamide, cyclosporine, cytarabine, da-
carbazine, dactinomycin, daptomycin, daunorub-
icin, dexamethasone, dexmedetomidine, dexra-
zoxane, digoxin, diltiazem, diphenhydramine,
docetaxel, dolasetron, dopamine, doxorubicin,
doxorubicin liposome, doxycycline, droperidol,
enaprilat, ephedrine, epinephrine, epirubicin,
epoprostenol, eptifibatide, ertapenem, erythro-
mycin, esmolol, etoposide, etoposide phosphate,
famotidine, fenoldopam, fentanyl, fluconazole,
fludarabine, fluorouracil, foscarnet, fospheny-
toin, furosemide, ganciclovir, gemcitabine, genta-
micin, glycopyrrolate, granisetron, haloperidol,
heparin, hydralazine, hydrocortisone, hydromor-
phone, idarubicin, ifosfamide, imipenem/cilasta-
tin, insulin, irinotecan, isoproterenol, ketorolac,
labetalol, leucovorin, levofloxacin, lidocaine, li-
nezolid, lorazepam, magnesium sulfate, mannitol,
mechlorethamine, melaphalan, meperidine, mer-
openem, mesna, methohexital, methotrexate,
methyldopate, methylprednisolone, metoclopra-
mide, metoprolol, metronidazole, midazolam,
milrinone, mitomycin, mitoxantrone, morphine,
mycophenolate, nafcillin, nalbuphine, naloxone,
nesiritide, nicardipine, nitroglycerin, nitroprus-
side, norepinephrine, octreotide, ondansetron,
oxaliplatin, oxytocin, paclitaxel, palonosetron,
pamidronate, pancuronium, pemetrexed, pento-
barbital, phenobarbital, phenylephrine, piperacil-
lin-tazobactam, potassium acetate, potassium
chloride, potassium phosphate, procainamide,
promethazine, ranitidine, remifentanil, rocuron-
ium, sodium acetate, sodium bicarbonate, so-
dium phosphates, streptozocin, succinylcholine,
sufentanil, tacrolimus, teniposide, theophylline,
thiopental, thiotepa, ticarcillin-clavulanate, tige-
cycline, tirofiban, tobramycin, topotecan, tri-
methoprim/sulfamethoxazole, vasopressin, vecu-
ronium, verapamil, vinblastine, vincristine,
vinorelbine, voriconazole, warfarin, zidovudine,
zoledronic acid.

● Y-Site Incompatibility: alteplase, amiodarone,
amphotericin B, amphotericin B lipid complex,
caspofungin, chlorpromazine, dantrolene, diaze-
pam, pentamidine, pentazocine, phenytoin, pro-

chlorperazine, quinupristin/dalfopristin, rete-
plase, streptokinase, vancomycin.

Patient/Family Teaching
● Inform patient of the purpose of bivalirudin.
● Instruct patient to notify health care professional

immediately if any bleeding is noted.

Evaluation/Desired Outcomes
● Decreased acute ischemic complications in pa-

tients with unstable angina (death, MI or the ur-
gent need for revascularization procedures).

HIGH ALERT

bleomycin (blee-oh-mye-sin)
Blenoxane
Classification
Therapeutic: antineoplastics
Pharmacologic: antitumor antibiotics

Pregnancy Category D

Indications
Treatment of: Lymphomas, Squamous cell carci-
noma, Testicular embryonal cell carcinoma, Chorio-
carcinoma, Teratocarcinoma. Intrapleural adminis-
tration to prevent the reaccumulation of malignant
effusions.

Action
Inhibits DNA and RNA synthesis. Therapeutic Ef-
fects: Death of rapidly replicating cells, particularly
malignant ones.

Pharmacokinetics
Absorption: Well absorbed from IM and subcut
sites. Absorption follows intrapleural and intraperi-
toneal administration.
Distribution: Widely distributed, concentrates in
skin, lungs, peritoneum, kidneys, and lymphatics.
Metabolism and Excretion: 60–70% excreted
unchanged by the kidneys.
Half-life: 2 hr (qin renal impairment).

TIME/ACTION PROFILE (tumor response)

ROUTE ONSET PEAK DURATION

IV, IM, Subcut 2–3 wk unknown unknown

Contraindications/Precautions
Contraindicated in: Hypersensitivity; OB, Lacta-
tion: Potential for fetal, infant harm.
Use Cautiously in: Renal impairment (dosepre-
quired if CCr �35 mL/min); Pulmonary impairment;
Nonmalignant chronic debilitating illness; Patients
with childbearing potential; Geri:qrisk of pulmo-
nary toxicity and reduction in renal function.
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Adverse Reactions/Side Effects
CNS: aggressive behavior, disorientation, weakness.
Resp: PULMONARY FIBROSIS, pneumonitis. CV: hypo-
tension, peripheral vasoconstriction. GI: anorexia,
nausea, stomatitis, vomiting. Derm: hyperpigmen-
tation, mucocutaneous toxicity, alopecia, erythema,
rashes, urticaria, vesiculation. Hemat: anemia, leu-
kopenia, thrombocytopenia. Local: pain at tumor
site, phlebitis at IV site. Metab: weight loss. Misc:
ANAPHYLACTOID REACTIONS, chills, fever.

Interactions
Drug-Drug: Hematologic toxicityqwith concur-
rent use of radiation therapy and other antineo-
plastics. Concurrent use with cisplatinpelimina-
tion of bleomycin and mayqtoxicity.qrisk of
pulmonary toxicity with other antineoplastics or
thoracic radiation therapy. General anesthesia
qthe risk of pulmonary toxicity.qrisk of Ray-
naud’s phenomenon when used with vinblastine.

Route/Dosage
Lymphoma patients should receive initial test doses
of 2 units or less for the first 2 doses.
IV, IM, Subcut (Adults and Children): 0.25–0.5
unit/kg (10–20 units/m2) weekly or twice weekly
initially. If favorable response, lower maintenance
doses given (1 unit/day or 5 units/wk IM or IV). May
also be given as continuous IV infusion at 0.25 unit/
kg or 15 units/m2/day for 4–5 days.
Intrapleural (Adults): 15–20 units instilled for 4
hr, then removed.

Availability (generic available)
Injection: 15 units/vial, 30 units/vial.

NURSING IMPLICATIONS
Assessment
● Monitor vital signs before and frequently during

therapy.
● Assess for fever and chills. May occur 3–6 hr af-

ter administration and last 4–12 hr.
● Monitor for anaphylactic (fever, chills, hypoten-

sion, wheezing) and idiosyncratic (confusion, hy-
potension, fever, chills, wheezing) reactions.
Keep resuscitation equipment and medications
on hand. Lymphoma patients are at particular
risk for idiosyncratic reactions that may occur
immediately or several hours after therapy, usu-
ally after the first or second dose.

● Assess respiratory status for dyspnea and rales/
crackles. Monitor chest x-ray before and periodi-
cally during therapy. Pulmonary toxicity occurs
primarily in geriatric patients (age 70 or older)
who have received 400 or more units or at lower

doses in patients who received other antineoplas-
tics or thoracic radiation. May occur 4–10 wk af-
ter therapy. Discontinue and do not resume bleo-
mycin if pulmonary toxicity occurs.

● Assess nausea, vomiting, and appetite. Weigh
weekly. Modify diet as tolerated. Antiemetics may
be given before administration.

● Lab Test Considerations: Monitor CBC before
and periodically during therapy. May cause
thrombocytopenia and leukopenia (nadir occurs
in 12 days and usually returns to pretreatment
levels by day 17).

● Monitor baseline and periodic renal and hepatic
function.

Potential Nursing Diagnoses
Risk for injury (Side Effects)
Disturbed body image (Side Effects)

Implementation
● High Alert: Fatalities have occurred with

chemotherapeutic agents. Before administering,
clarify all ambiguous orders; double-check sin-
gle, daily, and course-of-therapy dose limits; have
second practitioner independently double-check
original order and dose calculations.

● Prepare solution in a biologic cabinet. Wear
gloves, gown, and mask while handling medica-
tion. Discard equipment in specially designated
containers.

● Lymphoma patients should receive a 1- or 2-unit
test dose 2–4 hr before initiation of therapy.
Monitor closely for anaphylactic reaction. May
not detect reactors.

● Premedication with acetaminophen, corticoste-
roids, and diphenhydramine may reduce drug fe-
ver and risk of anaphylaxis.

● Reconstituted solution is stable for 24 hr at room
temperature and for 14 days if refrigerated.

● IM, Subcut: Reconstitute vial with 1–5 mL of
sterile water for injection, 0.9% NaCl, or bacte-
riostatic water for injection. Do not reconstitute
with diluents containing benzyl alcohol when
used for neonates.

IV Administration

● pH: 4.0–6.0.
● Intermittent Infusion: Prepare IV doses by di-

luting 15-unit vial with at least 5 mL of 0.9% NaCl.
Diluent: Further dilute dose in 50 to 1000 mL of
D5W or 0.9% NaCl. Rate: Administer slowly over
10 min.

● Y-Site Compatibility: allopurinol, amifostine,
aminocaproic acid, aminophylline, amiodarone,
anidulafungin, atracurium, aztreonam, bivaliru-
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din, bumetanide, busulfan, calcium chloride, cal-
cium gluconate, carboplatin, carmustine, caspo-
fungin, cefepime, chlorpromazine, cimetidine,
cisatracurium, cisplatin, codeine, cyclophospha-
mide, cyclosporine, cytarabine, dacarbazine, dac-
tinomycin, daptomycin, daunorubicin, dexame-
thasone, dexmedetomidine, dexrazoxane,
digoxin, diltiazem, diphenhydramine, dobuta-
mine, docetaxel, dopamine, doxacurium, doxo-
rubicin, doxorubicin liposome, droperidol, ena-
laprilat, epinephrine, epirubicin, ertapenem,
esmolol, etoposide, etoposide phosphate, famoti-
dine, fenoldopam, filgrastim, fludarabine, fluoro-
uracil, fospehnytoin, furosemide, gemcitabine,
glycopyrrolate, granisetron, haloperidol, heparin,
hetastarch, hydralazine, hydrocortisone, idarubi-
cin, ifosfamide, insulin, isoproterenol, ketorolac,
labetalol, leucovorin calcium, levofloxacin, lido-
caine, magnesium sulfate, mannitol, mechloreth-
amine, melphalan, meperidine, mesna, metara-
minol, methotrexate, methyldopate,
methylprednisolone, metoclopramide, metopro-
lol, milrinone, mitomycin, mitoxantrone, nalox-
one, nesiritide, nicardipine, nitroglycerin, nor-
epinephrine, octreotide, ondansetron,
oxaliplatin, paclitaxel, palonosetron, pancuro-
nium, pantoprazole, pemetrexed, phentolamine,
phenylephrine, piperacillin/tazobactam, potas-
sium chloride, potassium phosphates, procain-
amide, quinupristin/dalfopristin, rituximab, sar-
gramostim, sodium acetate, teniposide, thiotepa,
tirofiban, trastuzumab, vinblastine, vincristine, vi-
norelbine, voriconazole.

● Y-Site Incompatibility: amphotericin B lipo-
some, dantrolene, phenytoin, tigecycline.

● Intrapleural: Dissolve 60 units in 50–100 mL
of 0.9% NaCl.

● May be administered through thoracotomy tube.
Position patient as directed.

Patient/Family Teaching
● Instruct patient to notify health care professional

if fever, chills, wheezing, faintness, diaphoresis,
shortness of breath, prolonged nausea and vomit-
ing, or mouth sores occur.

● Encourage patient not to smoke because this may
worsen pulmonary toxicity.

● Explain to the patient that skin toxicity may mani-
fest itself as skin sensitivity, hyperpigmentation
(especially at skin folds and points of skin irrita-
tion), and skin rashes and thickening.

● Instruct patient to inspect oral mucosa for ery-
thema and ulceration. If ulceration occurs, advise
patient to use sponge brush and rinse mouth with
water after eating and drinking. Opioid analgesics
may be required if pain interferes with eating.

● Discuss with patient the possibility of hair loss.
Explore coping strategies.

● Advise patient of the need for contraception dur-
ing therapy.

● Instruct patient not to receive any vaccinations
without advice of health care professional.

● Emphasize need for periodic lab tests to monitor
for side effects.

Evaluation/Desired Outcomes
● Decrease in tumor size without evidence of hy-

persensitivity or pulmonary toxicity.

boceprevir (boe-sep-re-vir)
Victrelis
Classification
Therapeutic: antivirals
Pharmacologic: protease inhibitors

Pregnancy Category B (boceprevir), X
(with peginterferon and ribavirin)

Indications
Treatment of chronic hepatitis C (genotype 1) in-

fection in combination with peginterferon alfa and
ribavirin in adult patients with compensated liver
disease who are previously untreated or who have
failed previous treatment with interferon and ribavi-
rin.

Action
Acts as an inhibitor of viral protease resulting in a
direct antiviral effect; effect is additive with other an-
tivirals. Therapeutic Effects: Decreased progres-
sion of hepatic damage and improved virologic re-
sponse.

Pharmacokinetics
Absorption: Food enhances absorption, bioavaila-
bility unknown.
Distribution: Unknown.
Metabolism and Excretion: Mostly metabolized
by the liver; metabolites have no antiviral activity; 8%
excreted in feces unchanged, 3% excreted in urine
unchanged.
Half-life: 3.4 hr.

TIME/ACTION PROFILE (blood levels)

ROUTE ONSET PEAK DURATION

PO unknown 2 hr 7–9 hr

Contraindications/Precautions
Contraindicated in: Concurrent with the drugs
highly dependant on CYP3A4/5 enzyme system for
clearance where increased levels are associated with
serious/life-threatening toxicity; Concurrent use with
potent inducers of CYP3A4/5 enzyme systems (may
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reduce levels/efficacy); OB: Avoid using in pregnant
patients and in male patients whose partners are
pregnant (due to concurrent use with ribavirin);
Lactation: Avoid breast-feeding.
Use Cautiously in: Concurrent infection with HIV
or Hepatitis B (safety and efficacy not established);
Decompensated cirrhosis/organ/co-infection with
HIV/Hepatitis B (safety and efficacy have not been
established); Pedi: Safe and effective use in children
has not been established.

Adverse Reactions/Side Effects
CNS: fatigue, headache. GI: dysgeusia, nausea, di-
arrhea, vomiting. Hemat: anemia, neutropenia.

Interactions
Drug-Drug: Acts as a strong inhibitor and is par-
tially metabolized by the CYP3A4/5 enzyme system.
Concurrent with drugs highly dependant on
CYP3A4/5 enzyme system for clearance may re-
sult inqlevels and serious/life-threatening toxicity
and should be avoided including alfuzosin (may
result in hypertension); dihydroergotamine, er-
gonovine, ergotamine, and methylergonovine
(may cause peripheral vasospasm); cisaprine
(may precipitate arrhythmias); lovastatin and sim-
vastatin (qrisk of myopathy); drosperinone
(may result in hyperkalemia); sildenafil or tada-
lafil when used for pulmonary hypertension (qrisk
of visual abnormalities, hypotension, prolonged
erection, syncope); triazolam and oralmidazo-
lam (may result in prolonged sedation/respiratory
depression).qlevels of sildenafil, tadalafil, or
vardenafil when used for erectile dysfunction;
lower doses recommended.plevels and contracep-
tive effectiveness of ethinyl estradiol; two addi-
tional methods of contraception are necessary. May
qlevels of atorvastatin; daily dose should not ex-
ceed 20 mg. Concurrent use with potent inducers
of CYP3A4/5 enzyme system mayplevels and ef-
ficacy of bocepravir should be avoided, includi-
ngcarbamazepine, phenobarbital, and phenyt-
oin. Concurrent use with peginterferon alfa and
ribavirin may worsen expected neutropenia. May
qlevels and risk of adverse cardiovascular reac-
tions with amiodarone, beperil, flecainide, pro-
pafenone, quinidine, or digoxin; undertake con-
current use with caution; drug level monitoring
recommended. May alter response to warfarin; INR
monitoring recommended. Mayqlevels of itracon-
azole, ketoconazole, posiconazole, or vori-
conazole; doses of ketoconazole or itracona-
zole should not exceed 200 mg/day. Mayqlevels of
desipramine or trazodone and result in dizzi-
ness, hypotension or syncope, consider lower doses.

qlevels and risk of toxicity with colchicine; avoid
concurrent use in hepatic/renal impairment, dosage
reduction recommended for others.qrifabutin
levels; rifubutin maypbocepravir levels; concurrent
use should be avoided. Mayqlevels and risk of ad-
verse cardiovascular reactions with felodipine, ni-
fedipine, or nicardipine; caution and clinical
monitoring recommended. Concurrent use with
dexamethasone mayplevels and effectiveness;
avoid if possible. Mayqblood levels of inhaledbu-
denoside or fluticasone resulting inpcortisol
levels; avoided extended concurrent use. Concurrent
use with salmeterol mayqrisk of adverse cardio-
vascular events. May alter levelsmethadone or bu-
prenorphine; monitor effects. Mayqlevels and
risk of toxicity with bosentan, cyclosporine, siro-
limus, ortacrolimus; careful monitoring is re-
quired. Efavirenz mayqlevels; avoid concurrent
use.
Drug-Natural Products: Concurrent use of St.
John’s wort (hypericum perforatum)qmetabo-
lism and maypeffectiveness and should be avoided.

Route/Dosage
PO (Adults): 800 mg three times daily.

Availability
Capsules: 200 mg.

NURSING IMPLICATIONS
Assessment
● Monitor symptoms of hepatitis during therapy.
● Monitor patient for signs of infection (vital signs,

sputum, WBC) during therapy. Peginterferon alfa-
2a should be discontinued in cases of severe in-
fection, and antibiotic therapy instituted.

● Lab Test Considerations: Monitor CBC with
differential prior to and at Treatment Weeks 4, 8,
and 12, and as clinically appropriate. If hemoglo-
bin is �10 g/dL, decrease or interrupt ribavirin.
If hemoglobin is �8.5 g/dL discontinue ribavirin.
Decrease in neutrophil count may require dose
reduction or discontinuation of peginterferon alfa
or ribavirin.

● Monitor HCVV-RNA levels at Treatment Weeks 4,
8, 12, and 24, at end of treatment, during treat-
ment follow-up, and when clinically indicated to
determine effectiveness of therapy.

Potential Nursing Diagnoses
Risk for infection (Indications, Side Effects)

Implementation
● Therapy begins with peginterferon alfa and ribavi-

rin for 4 wks, then boceprevir is added; do not
use as monotherapy.
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● PO: Administer 3 times daily, every 7–9 hrs, with
a meal or light snack.

Patient/Family Teaching
● Instruct patient to take boceprevir as directed. If

a dose is missed and it is less than 2 hrs before
next dose, skip dose; if more than 2 hrs before
next dose, take dose and resume normal dosing
schedule.

● Inform patient that ribavirin may not reduce the
risk of transmission of HCV to others; precautions
should be taken.

● Advise patient to notify health care professional of
all Rx or OTC medications, vitamins, or herbal
products being taken and to consult with health
care professional before taking other medica-
tions, especially St. John’s Wort.

● Inform female patients of the importance of
simultaneously using two reliable forms of con-
traception, unless abstinence is the chosen
method, during therapy and for 6 mo post-ther-
apy. Advise pregnant women and men whose fe-
male partners are pregnant to avoid this therapy
due to birth defects and fetal death with ribavirin.
Encourage pregnant patients or partners to regis-
ter with Ribavirin Pregnancy Registry by calling
1-800-593-2214.

Evaluation/Desired Outcomes
● Decreased progression of hepatic damage and

improved virologic response.
● Therapy is discontinued if HCV-RNA levels are

�100 IU/mL at Treatment Week 12 or confirmed
detectable HCV-RNA levels at Treatment Week 24.

bortezomib (bor-tez-o-mib)
Velcade
Classification
Therapeutic: antineoplastics
Pharmacologic: proteasome inhibitors

Pregnancy Category D

Indications
Multiple myeloma (as initial therapy or after pro-
gression); with melphalan and prednisone. Mantle
cell lymphoma after at least one other therapy.

Action
Inhibits proteasome, a regulator of intracellular
protein catabolism, resulting in disruption of various
intracellular processes. Cytotoxic to a variety of can-
cerous cells. Therapeutic Effects: Death of rap-
idly replicating cells, particularly malignant ones.

Pharmacokinetics
Absorption: IV administration results in complete
bioavailability.

Distribution: Unknown.
Metabolism and Excretion: Mostly metabolized
by the liver (P450 enzymes); excretion is unknown.
Half-life: 9–15 hr.

TIME/ACTION PROFILE

ROUTE ONSET PEAK DURATION

IV unknown 38 days* unknown

*Median time to response based on clinical parameters

Contraindications/Precautions
Contraindicated in: Hypersensitivity to bortezo-
mib, boron, or mannitol; OB: Potential fetal harm;
Lactation: Potential for serious adverse reaction in
nursing infants.
Use Cautiously in: OB: Women with childbearing
potential; Moderate to severe hepatic impairment
(mayqlevels, risk of toxicity); History of or risk fac-
tors for HF; Pedi: Safety not established.

Adverse Reactions/Side Effects
CNS: REVERSIBLE POSTERIOR LEUKOENCEPHALOPATHY

SYNDROME (RPLS), fatigue, malaise, weakness, dizzi-
ness, syncope. EENT: blurred vision, diplopia. CV:
hypotension, HF. Resp: pneumonia. GI: LIVER FAIL-
URE, anorexia, constipation, diarrhea, nausea, vom-
iting. Hemat: BLEEDING, anemia, neutropenia,
thrombocytopenia. Neuro: peripheral neuropathy.
Misc: fever, tumor lysis syndrome.

Interactions
Drug-Drug: Concurrent neurotoxic medications
including amiodarone, some antivirals, nitro-
furatoin, isoniazid, or HMG-CoA reductase in-
hibitors mayqrisk of peripheral neuropathy.

Route/Dosage
IV (Adults): 1.3 mg/m2 twice weekly for 2 wk (days
1, 4, 8, and 11) followed by a 10-day rest; further
cycles/doses depend on response and toxicity.

Hepatic Impairment
IV (Adults): Moderate or severe hepatic impair-
ment—0.7 mg/m2 per injection for the first cycle,
thenqto 1 mg/m2 per injection.

Availability
Lyophilized powder for injection (requires
reconstitution): 3.5 mg/vial.

NURSING IMPLICATIONS
Assessment
● Monitor vital signs frequently during therapy. May

cause fever and orthostatic hypotension requiring
adjustment of antihypertensives, hydration, or ad-
ministration of mineralocorticoids.

● Monitor for GI adverse effects. May require anti-
diarrheals, antiemetics, and fluid and electrolyte
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replacement to prevent dehydration. Weigh
weekly; modify diet as tolerated.

● Monitor for signs and symptoms of tumor lysis
syndrome (tachypnea, tachycardia, hypotension,
pulmonary edema). Patients with high tumor bur-
den prior to treatment are at increased risk.

● Monitor for signs of RPLS (headache, seizure,
lethargy, confusion, blindness). Hypertension
may or may not be present. May occur with in 16
hr to 1 yr of initiation of therapy. Treat hyperten-
sion if present and discontinue bortezomib ther-
apy. Symptoms usually resolve within days.

● Lab Test Considerations: Monitor CBC and
platelet count frequently during therapy. The na-
dir of thrombocytopenia is day 11 and recovery is
usually by next cycle. Occurs more commonly in
cycles 1 and 2, but may occur throughout ther-
apy. May require discontinuation of therapy.

● Monitor blood glucose levels closely in patients
taking oral hypoglycemic agents; may require ad-
justment of antidiabetic agent dose.

Potential Nursing Diagnoses
Risk for injury (Adverse Reactions)

Implementation
● Should be administered under the supervision of

a physician experienced in the use of antineoplas-
tic therapy.

● Prepare solution in a biologic cabinet. Wear
gloves, gown, and mask, while handling medica-
tion. Discard equipment in specially designated
containers.

IV Administration

● pH: 2.0–6.5.
● Direct IV: Reconstitute each vial with 3.5 mL of

0.9% NaCl. Solution should be clear and color-
less; do not administer solutions that are discol-
ored or contain particulate matter. Concentra-
tion: 1mg/mL. Administer reconstituted solution
within 8 hr at room temperature; 3 of the 8 hr
may be stored in a syringe. Rate: Administer as a
3–5 second bolus injection twice weekly for 2
wk followed by a 10-day rest period. At least 72
hr should elapse between consecutive doses.

● If peripheral neuropathy is Grade 1 (paresthe-
sia or loss of reflexes without pain or loss of
function) continue prescribed dose. If pares-
thesia is Grade 1 with pain or Grade 2 (inter-
fering with function but not with daily activi-
ties) reduce dose to 1.0 mg/m2. If peripheral
neuropathy is Grade 2 with pain or Grade 3
(interfering with activities of daily living)
withhold dose until toxicity resolves, then re-initi-

ate with a reduced dose of 0.7 mg/m2 and de-
crease frequency to once/wk. If peripheral neu-
ropathy is Grade 4 (permanent sensory loss
that interferes with daily function) discontinue
bortezomib.

Patient/Family Teaching
● Caution the patient that dehydration may occur

with vomiting or diarrhea. Advise patient to main-
tain fluid intake and to notify health care profes-
sional if dizziness or fainting occurs.

● Instruct patient to contact health care profes-
sional if they experience new or worsening signs
of peripheral neuropathy (tingling, numbness,
pain, burning feeling in the feet or hands, weak-
ness in the arms or legs) or if symptoms of dehy-
dration (dizziness, fainting) due to vomiting or
diarrhea; rash; shortness of breath; cough; swell-
ing of feet, ankles, or legs; convulsions; persistent
headache; reduced eyesight; increase in BP or
blurred vision occur.

● May cause dizziness and blurred vision. Caution
patient to avoid driving or other activities requir-
ing alertness until response to medication is
known.

● Advise patient to notify health care professional of
all Rx or OTC medications, vitamins, or herbal
products being taken and consult health care
professional before taking Rx, OTC, or herbal
products.

● Advise diabetic patients taking oral hypoglycemic
agents to monitor blood glucose frequently and
notify health care professional of changes in
blood sugar.

● Advise patient of the need for contraception and
to avoid breastfeeding during therapy. Patient
should notify health care professional immedi-
ately if pregnancy is suspected.

Evaluation/Desired Outcomes
● Decrease in serum and urine myeloma protein.
● Decrease in size and spread of malignancy.

brentuximab (bren-tux-i-mab)
Adcetris
Classification
Therapeutic: antineoplastics
Pharmacologic: antibody-drug conjugate

Pregnancy Category D

Indications
Treatment of Hodgkin lymphoma in patients who
have failed autologous stem cell transplant (ASCT)
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or who have failed two prior multi-agent chemother-
apies and are not candidates for ACST. Treatment of
systemic anaplastic large cell lymphoma after failure
of at least one multi-agent chemotherapy.

Action
An antibody-drug conjugate (ADC) made up three
parts: an antibody specific for human CD30 (cAC10,
a cell membrane protein of the tumor necrosis fac-
tor receptor), a microtubule disrupting agent mono-
methyl auristatin (MMAE) and a protease-cleavable
linker that attaches MMAE covalently to cAC10. The
combination disrupts the intracellular microtubule
network causing cell-cycle arrest and apoptotic cel-
lular death. Therapeutic Effects: Decreased
spread of lymphoma.

Pharmacokinetics
Absorption: IV administration results in complete
bioavailability.
Distribution: Unk.
Metabolism and Excretion: Small amounts of
MMAE that are released are metabolized by the liver
and eliminated mostly by the kidneys.
Half-life: ADC—4–6 days.

TIME/ACTION PROFILE (blood levels)

ROUTE ONSET PEAK DURATION

IV (ADC) unk end of infu-
sion

3 wk

IV (MMAE) unk 1–3 days 3 wk

Contraindications/Precautions
Contraindicated in: Pregnancy; Lactation: Breast
feeding should be avoided.
Use Cautiously in: Geri: Safe and effective use has
not been established; Pedi: Safe and effective use in
children has not been established.

Adverse Reactions/Side Effects
CNS: anxiety, dizziness, fatigue, headache, insomia.
Resp: cough, dyspnea, oropharyngeal pain. CV:
peripheral edema. GI: abdominal pain, constipa-
tion, decreased appetite, diarrhea, nausea, vomiting.
Derm: alopecia, night sweats, pruritus, rash, dry
skin. Hemat: NEUTROPENIA, THROMBOCYTOPENIA,
anemia. MS: arthralgia, back pain, extremity pain,
myalgia, muscle spasm. Metab: weight loss.
Neuro: PROGRESSIVE MULTIFOCAL LEUKOENCEPHALOP-
ATHY, peripheral sensory neuropathy. Misc: infu-
sion reactions including ANAPHYLAXIS, STEVENS-JOHN-
SON SYNDROME, TUMOR LYSIS SYNDROME, fever,
lymphadenopathy, chills.

Interactions
Drug-Drug: MMAE is both a substrate and inhibi-
tor of the CYP3A4/5 enyzyme system. Strong
CYP3A4 inhibitors, including ketoconazole may
qblood levels and the risk of adverse reactions.

Strong CYP3A4 inducers, including rifampin,
maypblood levels and effectiveness.

Route/Dosage
IV (Adults): 1.8 mg/kg every three weeks up to a
maximum of 16 cycles, disease progression or un-
acceptable toxicity.

Availability
Lyophilized powder for IV injection (requires
reconstitution): 50 mg/vial.

NURSING IMPLICATIONS
Assessment
● Monitor for signs and symptoms of peripheral

neuropathy (hypoesthesia, hyperesthesia, pares-
thesia, discomfort, burning, neuropathic pain,
weakness). For new or worsening neuropathy
Grade 2 or 3, delay next dose until neuropathy
improves to Grade 1 or baseline, then restart at
1.2 mg/kg.

● Assess for signs and symptoms of infusion-related
reaction, including anaphylaxis. (rash, pruritus,
dyspnea, swelling of face and neck). If anaphy-
laxis occurs, discontinue infusion immediately;
do not restart. Treat other infusion-related reac-
tions by stopping and treating symptoms, Preme-
dicate patient prior to subsequent infusions with
acetaminophen, an antihistamine, and a cortico-
steroid.

● Monitor patient for tumor lysis syndrome due to
rapid reduction in tumor volume (acute renal
failure, hyperkalemia, hypocalcemia, hyperurice-
mia, or hypophosphatemia). Risks are higher in
patients with greater tumor burden and rapidly
proliferating tumors; may be fatal. Correct elec-
trolyte abnormalities, monitor renal function and
fluid balance, and administer supportive care, in-
cluding dialysis, as indicated.

● Assess patient for skin rash frequently during
therapy. Discontinue at first sign of rash; may be
life-threatening. Stevens-Johnson syndrome may
develop. Treat symptomatically; may recur once
treatment is stopped.

● Assess for signs of progressive multifocal leuko-
encephalopathy (hemiparesis, apathy, confusion,
cognitive deficiencies, and ataxia) periodically
during therapy.

● Lab Test Considerations: Monitor CBC prior
to each dose and more frequently in patients with
Grade 3 or 4 neutropenia. Prolonged (�1 wk)
severe neutropenia may occur. Hold dose of
brentuximab for Grade 3 or 4 neutropenia until
resolution to baseline or Grade 2 or lower. Con-
sider growth factor support for subsequent cycles
for patients who developed Grade 3 or 4 neutro-
penia. Discontinue brentuximab or reduce dose
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to 1.2 mg/kg in patients with recurrent Grade 4
neutropenia despite use of growth factors.

Potential Nursing Diagnoses
Risk for infection (Adverse Reactions)

Implementation
● Intermittent Infusion: Calculate dose and

number of brentuximab vials needed. Calculate
for 100 kg for patients weighing �100 kg. Recon-
stitute each 50 mg vial with 10.5 mL of Sterile Wa-
ter for Injection for a concentration of 5 mg/mL.
Direct stream to side of vial. Swirl gently; do not
shake. Solution should be clear to slightly opales-
cent, and colorless. Do not administer solutions
that are discolored or contain a precipitate. With-
draw volume of brentuximab dose from infusion
bag of at least 100 mL. Diluent: 0.9% NaCl,
D5W, or LR. Invert bag gently to mix. Dilute im-
mediately into infusion bag or store solution in
refrigerator; use within 24 hrs of reconstitution.
Do not freeze. Rate: Infuse over 30 min. Do not
administer as IV push or bolus.

● Y-Site Incompatibility: Do not administer with
other products.

Patient/Family Teaching
● Instruct patient to notify health care professional

of any numbness or tingling of hands or feet or
any muscle weakness.

● Advise patient to notify health care professional
immediately signs and symptoms of infection (fe-
ver of �100.5 F�, chills, cough, pain on urina-
tion) or infusion reactions (fever, chills, rash,
breathing problems within 24 hr of infusion) oc-
cur.

● Caution female of childbearing age to use effec-
tive contraception during therapy. Avoid preg-
nancy and breastfeeding. If pregnancy is sus-
pected, notify health care professional promptly.

Evaluation/Desired Outcomes
● Decreases spread of lymphoma.

budesonide, See CORTICOSTEROIDS
(INHALATION).

budesonide, See CORTICOSTEROIDS
(NASAL).

budesonide, See CORTICOSTEROIDS
(SYSTEMIC).

bumetanide (byoo-met-a-nide)
Bumex, Burinex
Classification
Therapeutic: diuretics
Pharmacologic: loop diuretics

Pregnancy Category C

Indications
Edema due to heart failure, hepatic disease, or renal
impairment. Unlabeled Use: Reversal of oliguria
in preterm neonates.

Action
Inhibits the reabsorption of sodium and chloride
from the loop of Henle and distal renal tubule. In-
creases renal excretion of water, sodium chloride,
magnesium, potassium, and calcium. Effectiveness
persists in impaired renal function. Therapeutic
Effects: Diuresis and subsequent mobilization of
excess fluid (edema, pleural effusions).

Pharmacokinetics
Absorption: Well absorbed after oral or IM ad-
ministration.
Distribution: Widely distributed.
Protein Binding: 72–96%.
Metabolism and Excretion: Partially metabo-
lized by liver; 50% eliminated unchanged by kidneys
and 20% excreted in feces.
Half-life: 60–90 min (6 hr in neonates).

TIME/ACTION PROFILE (diuretic effect)

ROUTE ONSET PEAK DURATION

PO 30–60 min 1–2 hr 4–6 hr
IM 30–60 min 1–2 hr 4–6 hr
IV 2–3min 15–45 min 2–3 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Cross-sen-
sitivity with thiazides and sulfonamides may occur;
Hepatic coma or anuria.
Use Cautiously in: Severe liver disease (may pre-
cipitate hepatic coma; concurrent use with potas-
sium-sparing diuretics may be necessary); Electro-
lyte depletion; Diabetes mellitus; Increasing
azotemia; Lactation, Pedi: Safety not established;
bumetanide is a potent displacer of bilirubin and
should be used cautiously in critically ill or jaun-
diced neonates because of risk of kernicterus. Injec-
tion contains benzyl alcohol, which may cause gasp-
ing syndrome in neonates; Geri: May haveqrisk of
side effects, especially hypotension and electrolyte
imbalance, at usual doses.
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Adverse Reactions/Side Effects
CNS: dizziness, encephalopathy, headache. EENT:
hearing loss, tinnitus. CV: hypotension. GI: diar-
rhea, dry mouth, nausea, vomiting. GU:qBUN, ex-
cessive urination. Derm: STEVENS-JOHNSON SYN-
DROME, TOXIC EPIDERMAL NECROLYSIS,
photosensitivity, pruritis, rash. Endo: hyperglyce-
mia, hyperuricemia. F and E: dehydration, hypo-
calcemia, hypochloremia, hypokalemia, hypomag-
nesemia, hyponatremia, hypovolemia, metabolic
alkalosis. MS: arthralgia, muscle cramps, myalgia.

Interactions
Drug-Drug:qrisk of hypotension with anti-
hypertensives, nitrates, or acute ingestion of al-
cohol.qrisk of hypokalemia with other diuretics,
amphotericin B, stimulant laxatives, and corti-
costeroids. Hypokalemia mayqrisk of digoxin
toxicity.plithium excretion, may cause lithium
toxicity.qrisk of ototoxicity with aminoglyco-
sides. NSAIDSpeffects of bumetanide.

Route/Dosage
PO (Adults): 0.5–2 mg/day given in 1–2 doses; ti-
trate to desired response (maximum daily dose �
10 mg/day).
PO (Infants and Children): 0.015–0.1 mg/kg/
dose every 6–24 hrs (maximum: 10 mg/day).
PO (Neonates): 0.01–0.05 mg/kg/dose every 12-
24 in term neonates or every 24–48 hrs in preterm
neonates.
IM, IV (Adults): 0.5–1 mg/dose, may repeat q 2–
3 hr as needed (up to 10 mg/day).
IM, IV (Infants and Children): 0.015–0.1 mg/
kg/dose every 6–24 hrs (maximum: 10 mg/day).
IM, IV (Neonates): 0.01–0.05 mg/kg/dose every
12-24 in term neonates or every 24–48 hrs in pre-
term neonates.

Availability (generic available)
Tablets: 0.5 mg, 1 mg, 2 mg, 5 mg. Injection:
0.25 mg/mL.

NURSING IMPLICATIONS
Assessment
● Assess fluid status during therapy. Monitor daily

weight, intake and output ratios, amount and lo-
cation of edema, lung sounds, skin turgor, and
mucous membranes. Notify health care profes-
sional if thirst, dry mouth, lethargy, weakness, hy-
potension, or oliguria occurs.

● Monitor blood pressure and pulse before and
during administration. Monitor frequency of pre-
scription refills to determine compliance.

● Assess patients receiving digoxin for anorexia,
nausea, vomiting, muscle cramps, paresthesia,
and confusion;qrisk of digoxin toxicity due to

potassium-depleting effect of diuretic. Potassium
supplements or potassium-sparing diuretics may
be used concurrently to prevent hypokalemia.

● Assess patient for tinnitus and hearing loss. Audi-
ometry is recommended for patients receiving
prolonged high-dose IV therapy. Hearing loss is
most common after rapid or high-dose IV admin-
istration in patients with decreased renal function
or those taking other ototoxic drugs.

● Assess for allergy to sulfonamides.
● Assess patient for skin rash frequently during

therapy. Discontinue bumetanide at first sign of
rash; may be life-threatening. Stevens-Johnson
syndrome or toxic epidermal necrolysis may de-
velop. Treat symptomatically; may recur once
treatment is stopped.

● Geri: Diuretic use is associated with increased
risk for falls in older adults. Assess falls risk and
implement fall prevention strategies.

● Lab Test Considerations: Monitor electro-
lytes, renal and hepatic function, serum glucose,
and uric acid levels before and periodically dur-
ing therapy. May causepserum sodium, potas-
sium, calcium, and magnesium concentrations.
May also causeqBUN, serum glucose, creati-
nine, and uric acid levels.

Potential Nursing Diagnoses
Excess fluid volume (Indications)
Risk for deficient fluid volume (Side Effects)

Implementation
● If administering twice daily, give last dose no later

than 5 PM to minimize disruption of sleep cycle.
● IV is preferred over IM for parenteral administra-

tion.
● PO: May be taken with food to minimize gastric

irritation.

IV Administration

● pH: 6.8–7.8.
● Direct IV: Diluent: Administer undiluted. Con-

centration: 0.25 mg/mL. Rate: Administer
slowly over 1–2 min.

● Continuous Infusion: Diluent: May dilute in
D5W or 0.9% NaCl. May also administer as undi-
luted drug. Protect from light. Concentration:
Not to exceed 0.25 mg/mL. Rate: Infuse over 5
min. May be administered over 12 hr for patients
with renal impairment.

● Y-Site Compatibility: acyclovir, alfentanil, allo-
purinol, amifostine, amikacin, aminocaprocic
acid, aminophylline, amiodarone, amphotericin
B lipid complex, amphotericin B liposome, ana-
dulifungin, argatroban, ascorbic acid, atracu-
rium, atropine, aztreonam, benztropine, bivaliru-
din, bleomycin, buprenorphine, butorphanol,
calcium chloride, calcium gluconate, carbopla-
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tin, carmustine, caspofungin, cefazolin, cefepime,
cefotaxime, cefoxitin, ceftaroline, ceftazidime,
ceftriaxone, cefuroxime, chloramphenicol, cisa-
tracurium, cisplatin, cladribine, clindamycin, cy-
anocobalamin, cyclophosphamide, cyclosporine,
cytarabine, dactinomycin, daptomycin, dexame-
thasone, dexmedetomidine, digoxin, diltiazem,
diphenhydramine, dobutamine, docetaxel, dopa-
mine, doripenem, doxacurium, doxarubicin,
doxycycline, enalaprilat, ephedrine, epinephrine,
epirubicin, epoetin alfa, eptifibatide, ertapenem,
erythromycin, esmolol, etoposide, etoposide
phosphate, famotidine, fentanyl, filgrastim, flu-
conazole, fludarabine, fluorouracil, folic acid, fu-
rosemide, gemcitabine, gentamicin, glycopyrro-
late, granisetron, heparin, hetastarch,
hydrocortisone sodium succinate, hydromor-
phone, idarubicin, ifosfamide, imipenem/cilas-
tatin, indomethacin, insulin, irinotecan, isopro-
terenol, ketorolac, labetalol, levofloxacin,
lidocaine, linezolid, lorazepam, magnesium sul-
fate, mannitol, mechlorethamine, melphalan,
meperidine, metaraminol, methotrexate, me-
thoxamine, methyldopate, methylprednisolone
sodium succinate, metoclopramide, metoprolol,
metronidazole, micafungin, miconazole, milri-
none, mitoxantrone, morphine, multivitamins,
mycophenolate, nafcillin, nalbuphine, nalox-
one, nitroglycerin, nitroprusside, norepineph-
rine, octreotide, ondansetron, oxacillin, oxali-
platin, oxytocin, paclitaxcel, palonosetron,
pamidronate, pancuronium, pantoprazole, pe-
metrexed, penicillin G, pentazocine, pentobar-
bital, phenobarbital, phentolamine, phenyleph-
rine, phytonadione, piperacillin/tazobactam,
potassium acetate, potassium chloride, procain-
amide, promethazine, propofol, propranolol,
protamine, pyridoxime, ranitidine, remifentanil,
rifampin, rituximab, rocuronium, sodium ace-
tate, sodium bicarbonate, streptokinase, succi-
nylcholine, sufentanil, tacrolimus, teniposide,
theophylline, thiamine, thiotepa, ticarcillin/cla-
vulanate, tigecycline, tirofiban, tobramycin, tol-
azoline, trastuzumab, trimetaphan, vancomycin,
vasopressin, vecuronium, verapamil, vincris-
tine, vinorelbine, voriconazole, zoledronic
acid.

● Y-Site Incompatibility: alemtuzumab, ampho-
tericin B colloidal, azathioprine, chlorpromazine,
dantrolene, diazepam, diazoxide, fenoldopam,
ganciclovir, haloperidol, papaverine, pentami-
dine, phenytoin, quinupristin/dalfopristin, tri-
methoprim/sulfamethoxazole.

Patient/Family Teaching
● Instruct patient to take bumetanide as directed.

Take missed doses as soon as possible; do not
double doses.

● Caution patient to change positions slowly to min-
imize orthostatic hypotension. Caution patient
that drinking alcohol, exercising during hot
weather, or standing for long periods may en-
hance orthostatic hypotension.

● Instruct patient to consult health care profes-
sional regarding a diet high in potassium. See
Appendix M.

● Advise patient to contact health care professional
of gain more than 3 lbs in one day.

● Instruct patient to notify health care professional
of all Rx or OTC medications, vitamins, or herbal
products being taken and to consult health care
professional before taking any OTC medications
concurrently with this therapy.

● Instruct patient to notify health care professional
of medication regimen before treatment or sur-
gery.

● Caution patient to use sunscreen and protective
clothing to prevent photosensitivity reactions.

● Advise patient to contact health care professional
immediately if rash, muscle weakness, cramps,
nausea, dizziness, numbness, or tingling of ex-
tremities occurs.

● Advise patients with diabetes to monitor blood
glucose closely; may cause increased levels.

● Emphasize the importance of routine follow-up
examinations.

● Geri: Caution older patients or their caregivers
about increased risk for falls. Suggest strategies
for fall prevention.

Evaluation/Desired Outcomes
● Decrease in edema.
● Decrease in abdominal girth and weight.
● Increase in urinary output.

bupivacaine, See EPIDURAL LOCAL
ANESTHETICS.

REMS HIGH ALERT

buprenorphine
(byoo-pre-nor-feen)
Buprenex, Butrans, Subutex
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Classification
Therapeutic: opioid analgesics
Pharmacologic: opioid agonists/antagonists

Schedule III

Pregnancy Category C

Indications
IM, IV: Management of moderate to severe acute
pain. Transdermal: Management of moderate to
severe chronic pain in patients requiring use of a
continuous around-the-clock opioid analgesic for
an extended period of time. SL: Treatment of opioid
dependence; suppresses withdrawal symptoms in
opioid detoxification.

Action
Binds to opiate receptors in the CNS. Alters the per-
ception of and response to painful stimuli while pro-
ducing generalized CNS depression. Has partial an-
tagonist properties that may result in opioid
withdrawal in physically dependent patients when
used as an analgesic. Therapeutic Effects: IM,
IV, Transdermal: Decreased severity of pain. SL:
Suppression of withdrawal symptoms during detoxi-
fication and maintenance from heroin or other
opioids. Produces a relatively mild withdrawal com-
pared to other agents.

Pharmacokinetics
Absorption: Well absorbed after IM and SL use;
15% of transdermal dose absorbed through skin; IV
administration results in complete bioavailability.
Distribution: Crosses the placenta; enters breast
milk. CNS concentration is 15–25% of plasma.
Protein Binding: 96%.
Metabolism and Excretion: Mostly metabolized
by the liver mostly via the CYP3A4 enzyme system;
one metabolite is active; 70% excreted in feces; 27%
excreted in urine.
Half-life: 2–3 hr (parenteral); 26 hr (transder-
mal).

TIME/ACTION PROFILE (analgesia)

ROUTE ONSET PEAK DURATION

IM 15 min 60 min 6 hr†
IV rapid less than 60

min
6 hr†

SL unknown unknown unknown
Transdermal unknown unknown 7 days

†4– 5 hr in children

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Significant
respiratory depression (transdermal); Severe bron-
chial asthma (transdermal); Paralytic ileus (trans-
dermal); Acute, mild, intermittent, or postoperative
pain (transdermal); Long QT syndrome (transder-

mal); Concurrent use of class I or III antiarrhyth-
mics (transdermal); Lactation: Enters breast milk;
avoid use or discontinue nursing.
Use Cautiously in:qintracranial pressure; Se-
vere renal, hepatic, or pulmonary disease; Hypothy-
roidism; Seizure disorders; Adrenal insufficiency; Al-
coholism; Biliary tract disease; Acute pancreatitis;
Debilitated patients (doseprequired); Undiagnosed
abdominal pain; Prostatic hyperplasia; OB: Safety
not established; neonatal withdrawal may occur in
infants born to patients receiving SL buprenorphine
during pregnancy; Pedi: Safety not established in
children (sublingual and transdermal) or children
�2 yr (parenteral); Geri: Doseprequired.

Adverse Reactions/Side Effects
CNS: confusion, dysphoria, hallucinations, seda-
tion, dizziness, euphoria, floating feeling, headache,
unusual dreams. EENT: blurred vision, diplopia,
miosis (high doses). Resp: respiratory depression.
CV: hypertension, hypotension, palpitations, QT in-
terval prolongation (transdermal). GI: nausea, con-
stipation, dry mouth, ileus,qliver enzymes, vomit-
ing. GU: urinary retention. Derm: sweating,
clammy feeling, erythema, pruritis, rash. Misc:
physical dependence, psychological dependence,
tolerance.

Interactions
Drug-Drug: Use of high-dose transdermal bupren-
orphine with class I antiarrhythmics or class I
antiarrhythmics mayqrisk of QT interval prolon-
gation; avoid concurrent use. Use with extreme cau-
tion in patients receiving MAO inhibitors (qCNS
and respiratory depression and hypotension—p
buprenorphine dose by 50%; may need topMAO
inhibitor dose; do not use transdermal formulation
within 14 days of MAO inhibitor).qCNS depres-
sion with alcohol, antihistamines, antidepres-
sants, and sedative/hypnotics. Maypeffective-
ness of other opioid analgesics. Inhibitors of the
CYP3A4 enzyme system including itraconazole,
ketoconazole, erythromycin, ritonavir, indina-
vir, saquinavir, atazanavir, or fosamprenavir
mayqblood levels and effects; may need topbu-
prenorphine dose. Inducers of the CYP3A4 enzyme
system including carbamazepine, rifampin, or
phenytoin maypblood levels and effects; bupren-
orphine dose modification may be necessary during
concurrent use. Concurrent abuse of buprenorphine
and benzodiazepines may result in coma and
death.
Drug-Natural Products: Concomitant use of
kava-kava, valerian, chamomile, or hops canq
CNS depression.
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Route/Dosage
Analgesia
IM, IV (Adults): 0.3 mg q 4–6 hr as needed. May
repeat initial dose after 30 min (up to 0.3 mg q 4 hr
or 0.6 mg q 6 hr); 0.6-mg doses should be given
only IM.
IM, IV (Children 2–12 yr): 2–6 mcg (0.002–
0.006 mg)/kg q 4–6 hr.
Transdermal (Adults): Opioid-naive-Transder-
mal system delivering 5–20 mcg/hr applied every 7
days. Initiate with 5 mcg/hr system; each dose titra-
tion may occur after 72 hr; do not exceed dose of 20
mcg/hr (due toqrisk of QT interval prolongation);
Previously taking �30 mg/day of morphine or
equivalent-Initiate with 5 mcg/hr system; each dose
titration may occur after 72 hr; do not exceed dose
of 20 mcg/hr (due toqrisk of QT interval prolonga-
tion); apply patch every 7 days; Previously taking
30–80 mg/day of morphine or equivalent-Initiate
with 10 mcg/hr system; each dose titration may oc-
cur after 72 hr; do not exceed dose of 20 mcg/hr
(due toqrisk of QT interval prolongation); apply
patch every 7 days.

Hepatic Impairment
Transdermal (Adults): Mild to moderate hepatic
impairment-Initiate with 5 mcg/hr system.

Treatment of opioid dependence
SL (Adults): 12–16 mg/day as a single dose.

Availability (generic available)
Sublingual tablets (Subutex): 2 mg, 8 mg. In
combination with: naloxone (Suboxone). See
Appendix B. Injection (Buprenex): 300 mcg (0.3
mg)/mL. Transdermal system (Butrans): 5 mcg/
hr, 10 mcg/hr, 20 mcg/hr.

NURSING IMPLICATIONS
Assessment
● Pain: Assess type, location, and intensity of pain

before and 1 hr after IM and 5 min (peak) after
IV administration. When titrating opioid doses,
increases of 25–50% should be administered
until there is either a 50% reduction in the pa-
tient’s pain rating on a numerical or visual ana-
logue scale or the patient reports satisfactory pain
relief. A repeat dose can be safely administered at
the time of the peak if previous dose is ineffective
and side effects are minimal. Single doses of 600
mcg (0.6 mg) should be administered IM. Pa-
tients requiring doses higher than 600 mcg (0.6
mg) should be converted to an opioid agonist.
Buprenorphine is not recommended for pro-

longed use (except transdermal) or as first-line
therapy for acute or cancer pain.

● An equianalgesic chart (see Appendix K) should
be used when changing routes or when changing
from one opioid to another.

● Assess level of consciousness, BP, pulse, and res-
pirations before and periodically during adminis-
tration. If respiratory rate is �10/min, assess
level of sedation. Dose may need to be decreased
by 25–50%. Buprenorphine 0.3–0.4 mg has ap-
proximately equal analgesic and respiratory de-
pressant effects to morphine 10 mg.

● Assess previous analgesic history. Antagonistic
properties may induce withdrawal symptoms
(vomiting, restlessness, abdominal cramps, in-
creased BP and temperature) in patients who are
physically dependent on opioid agonists. Symp-
toms may occur up to 15 days after discontinua-
tion and persist for 1–2 wk.

● Buprenorphine has a lower potential for depen-
dence than other opioids; however, prolonged
use may lead to physical and psychological de-
pendence and tolerance. This should not prevent
patient from receiving adequate analgesia. Most
patients receiving buprenorphine for pain do not
develop psychological dependence. If tolerance
develops, changing to an opioid agonist may be
required to relieve pain.

● Assess bowel function routinely. Prevent constipa-
tion with increased intake of fluids and bulk, and
laxatives to minimize constipating effects. Admin-
ister stimulant laxatives routinely if opioid use ex-
ceeds 2–3 days, unless contraindicated.

● Transdermal: Maintain frequent contact during
periods of changing analgesic requirements, in-
cluding initial titration, between the prescriber,
other members of the healthcare team, the pa-
tient, and the caregiver/family.

● Treatment of Opioid Dependence: Assess pa-
tient for signs and symptoms of opioid withdrawal
before and during therapy.

● Lab Test Considerations: May causeqserum
amylase and lipase levels.

● Monitor liver function tests prior to and periodi-
cally during therapy for opioid dependence.

● Toxicity and Overdose: If an opioid antago-
nist is required to reverse respiratory depression
or coma, naloxone (Narcan) is the antidote. Di-
lute the 0.4-mg ampule of naloxone in 10 mL of
0.9% NaCl and administer 0.5 mL (0.02 mg) by
direct IV push every 2 min. For children and pa-
tients weighing �40 kg, dilute 0.1 mg of naloxone
in 10 mL of 0.9% NaCl for a concentration of 10
mcg/mL and administer 0.5 mcg/kg every 1–2
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min. Titrate dose to avoid withdrawal, seizures,
and severe pain. Naloxone may not completely re-
verse respiratory depressant effects of buprenor-
phine; may require mechanical ventilation, oxy-
gen, IV fluids, and vasopressors.

Potential Nursing Diagnoses
Acute pain (Indications)
Risk for injury (Side Effects)
Ineffective coping (Indications)

Implementation
● High Alert: Accidental overdose of opioid anal-

gesics has resulted in fatalities. Before adminis-
tering, clarify all ambiguous orders; have second
practitioner independently check original order,
dose calculations, route of administration, and
infusion pump programming.

● Pain: Explain therapeutic value of medication be-
fore administration to enhance the analgesic ef-
fect.

● Regularly administered doses may be more effec-
tive than prn administration. Analgesic is more ef-
fective if given before pain becomes severe.

● Coadministration with nonopioid analgesics has
additive effects and may permit lower opioid
doses.

● SL: Administer sublingually. Usually takes 2–10
min for tablets to dissolve. If more than one tablet
is prescribed, place multiple tablets under the
tongue or 2 at a time until all tablets are dis-
solved. Do not chew or swallow; decreases
amount of medication absorbed.

● IM: Administer IM injections deep into well-de-
veloped muscle. Rotate sites of injections.

IV Administration

● pH: 4.0–6.0.
● Direct IV: May give IV undiluted. High Alert:

Administer slowly. Rapid administration may
cause respiratory depression, hypotension, and
cardiac arrest. Rate: Give over at least 2 minutes.

● Y-Site Compatibility: acyclovir, alfentanil, allo-
purinol, amifostine, amikacin, aminocaproic
acid, amphotericin B lipid complex, amphoteri-
cin B liposome, anidulafungin, argatroban, as-
corbic acid, atracurium, atropine, aztreonam,
benztropine, bivalirudin, bleomycin, bumetanide,
butorphanol, calcium chloride, calcium gluco-
nate, carboplatin, carmustine, cefazolin, cefe-
pime, cefoperazone, ceftaxime, cefotetan, cefoxi-
tin, ceftazidime, ceftriaxome, cefuroxime,
chloramphenicol, chlorpromazine, cisatracu-
rium, cisplatin, cladribine, clindamycin, cyanoco-
balamin, cyclophosphamide, cyclosporine, cytar-
abine, dactinomycin, daptomycin,
dexamethasone, dexmedetomidine, digoxin, dilti-
azem, diphenhydramine, dobutamine, docetaxel,

dopamine, doxacurium, doxorubicin, doxycy-
cline, enalaprilat, ephedrine, epinephrine, epi-
rubicin, epoetin alfa, eptifibatide, ertapenem,
erythromycin, esmolol, etoposide, etoposide
phosphate, famotidine, fenoldopam, fentanyl, fil-
grastim, fluconazole, fludarabine, gemcitabine,
gentamicin, glycopyrrolate, granisetron, heparin,
hetastarch, hydrocortisone, idarubicin, ifosfam-
ide, imipenem/cilastatin, insulin, irinotecan, iso-
proterenol, ketorolac, labetalol, levofloxacin, lid-
ocaine, linezolid, lorazepam, magnesium sulfate,
mannitol, mechlorethamine, melphalan, meperi-
dine, metaraminol, methotrexate, methoxamine,
methyldopate, methylprednisolone, metoclopra-
mide, metoprolol, metronidazole, midazolam,
milrinone, mitoxantrone, morphine, multivita-
mins, mycophenolate, nafcillin, nalbuphine, nal-
oxone, nesiritide, nitroglycerine, nitroprusside,
norepinephrine, octreotide, ondansetron, oxacil-
lin, oxaliplatin, oxytocin, paclitaxel, palonose-
tron, pamidronate, pancuronium, papaverine,
pemetrexed, penicillin G, pentamidine, pentazo-
cine, phentolamine, phenylephrine, phytonadi-
one, piperacillin/tazobactam, potassium acetate,
potassium chloride, procainamide, prochlorper-
azine, promethazine, propofol, propranolol,
protamine, pyridoxime, quinupristin/dalfopristin,
ranitidine, remifentanil, rituximab, rocuronium,
sodium acetate, streptokinase, succinylcholine,
sufentanil, tacrolimus, teniposide, throphylline,
thiamine, thiotepa, ticarcillin/clavulanate, tigecyc-
line, tirofiban, tobramycin, tolazoline, trastu-
zumab, trimetaphan, vancomycin, vasopressin,
vecuronium, verapamil, vincristine, vinorelbine,
voriconazole, zoledronic acid.

● Y-Site Incompatibility: alemtuzumab, amino-
phylline, amphotericin B cholesteryl, ampicillin,
azathioprine, dantrolene, diazepam, diazoxide,
doxorubicin liposome, fluorouracil, pantopra-
zole, pentobarbital, phenobarbital, phenytoin, so-
dium bicarbonate, trimethoprim/sulfamethox-
azole.

● Solution Compatibility: 0.9% NaCl, D5W, D5/
0.9% NaCl, lactated Ringer’s injection, Ringer’s
injection.

● Transdermal: Buprenorphine may cause with-
drawal in patients who are already taking opioids.
For conversion from other opioids to buprenor-
phine transdermal, taper current around-the-
clock opioids for up to 7 days to no more than 30
mg of morphine or equivalent per day before be-
ginning treatment with buprenorphine transder-
mal. May use short-acting analgesics as needed
until analgesic efficacy with buprenorphine trans-
dermal is attained. Buprenorphine transdermal
may not provide adequate analgesia for patients
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requiring greater than 80 mg/day oral morphine
equivalents.

● Apply system to flat, nonirritated, and nonirra-
diated site on the upper outer arm, upper chest,
upper back or the side of the chest. If skin prepa-
ration is necessary, use clear water and clip, do
not shave, hair. Allow skin to dry completely be-
fore application. Apply immediately after remov-
ing from package. Do not alter the system (i.e.,
cut) in any way before application. Remove liner
from adhesive layer and press firmly in place with
palm of hand for 30 sec, especially around the
edges, to make sure contact is complete. Remove
used system and fold so that adhesive edges are
together. Flush system down toilet immediately on
removal or follow the institutional policy. Apply
new system to a different site. After removal, wait
a minimum of 3 weeks before applying to the
same site.

● To discontinue, taper dose gradually to prevent
signs and symptoms of withdrawal; consider in-
troduction of immediate-release opioid medica-
tion.

● Treatment of Opioid Dependence: Must be
prescribed by health care professional with spe-
cial training. Induction is usually started with bu-
prenorphine (Subutex) over 3–4 days. Initial
dose should be administered at least 4 hr after
last opioid dose and preferably when early signs
of opioid whitdrawal appear. Once patient is on a
stable dose, maintenance therapy with buprenor-
phine/naloxone (Suboxone) is preferred for con-
tinued, unsupervised treatment.

Patient/Family Teaching
● Medication may cause drowsiness or dizziness.

Advise patient to call for assistance when ambu-
lating and to avoid driving or other activities re-
quiring alertness until response to medication is
known.

● Advise patient to avoid concurrent use of alcohol
or other CNS depressants.

● Instruct patient to notify health care professional
of all Rx or OTC medications, vitamins, or herbal
products being taken and to consult health care
professional before taking any OTC medications
concurrently with this therapy.

● Advise patient to notify health care professional if
pregnancy is planned or suspected, or if breast-
feeding.

● Pain: Instruct patient on how and when to ask
for pain medication.

● Encourage patients on bedrest to turn, cough,
and deep-breathe every 2 hr to prevent atelecta-
sis.

● Instruct patient to change positions slowly to min-
imize orthostatic hypotension.

● Advise patient that good oral hygiene, frequent
mouth rinses, and sugarless gum or candy may
decrease dry mouth.

● Transdermal: Instruct patient in correct method
for application, removal, storage, and disposal of
transdermal system. Wear patches for 7 days. May
be worn while bathing, showering, or swimming.
Do not discontinue or change dose without con-
sulting health care professional. Instruct patient
to read the Medication Guide prior to starting
and with each Rx refill.

● Advise patients and caregivers/family members of
the potential side effects. Instruct patient to notify
health care professional if pain is not controlled
or if bothersome side effects occur. Contact im-
mediately if difficulty or changes in breathing, un-
usual deep “sighing” breathing slow or shallow
breathing, new or unusual snoring, slow heart-
beat, severe sleepiness, cold, clammy skin, feel-
ing faint, dizzy, confused, or cannot think, walk,
or talk normally, or if swelling or blistering
around patch occurs.

● Advise patient that fever, electric blankets, heating
pads, saunas, hot tubs, and heated water beds in-
crease the release of fentanyl from the patch.

● Advise patient referred for MRI test to discuss
patch with referring health care professional and
MRI facility to determine if removal of patch is
necessary prior to test and for directions for re-
placing patch.

● Opioid Dependence: Instruct patient in the
correct use of medication; directions for use
must be followed exactly. Medication must be
used regularly, not occasionally. Take missed
doses as soon as remembered; if almost time for
next dose, skip missed dose and return to regular
dosing schedule. Do not take 2 doses at once un-
less directed by health care professional. Do not
discontinue use without consulting health care
professional; abrupt discontinuation may cause
withdrawal symptoms. If medication is discontin-
ued, flush unused tablets down the toilet.

● Caution patient that buprenorphine may be a tar-
get for people who abuse drugs; store medica-
tions in a safe place to protect them from theft.
Selling or giving this medication to others is
against the law.

● Caution patient that injection of Suboxone can
lead to severe withdrawal symptoms.
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● Advise patient if admitted to the emergency room
to inform treating physician and emergency room
staff of physical dependence on opioids and of
treatment regimen.

● Advise patient to notify health care professional
promptly if faintness, dizziness, confusion, slowed
breathing, skin or whites of eyes turn yellow,
urine turns dark, light-colored stools, decreased
appetite, nausea, or abdominal pain occur.

Evaluation/Desired Outcomes
● Decrease in severity of pain without a significant al-

teration in level of consciousness or respiratory
status.

● Suppression of withdrawal symptoms during de-
toxification and maintenance from heroin or
other opioids.

REMS

buPROPion (byoo-proe-pee-on)
Aplenzin, Budeprion SR, Budeprion
XL, Wellbutrin, Wellbutrin SR, Wellbu-
trin XL, Zyban
Classification
Therapeutic: antidepressants, smoking de-
terrents
Pharmacologic: aminoketones

Pregnancy Category B

Indications
Treatment of depression (with psychotherapy). De-
pression in patients with seasonal affective disorder
(XL only). Smoking cessation (Zyban only). Unla-
beled Use: Treatment of ADHD in adults (SR only).
To increase sexual desire in women.

Action
Decreases neuronal reuptake of dopamine in the
CNS. Diminished neuronal uptake of serotonin and
norepinephrine (less than tricyclic antidepressants).
Therapeutic Effects: Diminished depression. De-
creased craving for cigarettes.

Pharmacokinetics
Absorption: Although well absorbed, rapidly and
extensively metabolized by the liver.
Distribution: Unknown.
Metabolism and Excretion: Extensively metabo-
lized by the liver into 3 active metabolites (CYP2B6 in-
volved in formation of one of the active metabolites).
Half-life: 14 hr (active metabolites may have
longer half-lives).

TIME/ACTION PROFILE (antidepressant effect)

ROUTE ONSET PEAK DURATION

PO 1–3 wk unknown unknown

Contraindications/Precautions
Contraindicated in: Hypersensitivity; History of
bulimia, and anorexia nervosa; Concurrent MAO in-
hibitor or ritonavir therapy; Lactation: Potential for
serious adverse reactions in nursing infants.
Use Cautiously in: Renal/hepatic impairment (p
dose recommended); Recent history of MI; History
of suicide attempt; Unstable cardiovascular status;
Mayqrisk of suicide attempt/ideation especially
during early treatment or dose adjustment; this risk
appears to be greater in adolescents or children;
OB: Use only if benefit to patient outweighs potential
risk to fetus; Geri:qrisk of drug accumulation;q
sensitivity to effects.
Exercise Extreme Caution in: History of sei-
zures, head trauma or concurrent medications that
pseizure threshold (theophylline, antipsychotics,
antidepressants, systemic corticosteroids); Severe
hepatic cirrhosis (pdose required); Pedi:qrisk of
suicidal thinking and behavior. Observe carefully,
especially at initiation of therapy and duringqorp
in dose.

Adverse Reactions/Side Effects
CNS: SEIZURES, SUICIDAL THOUGHTS/BEHAVIOR, agita-
tion, headache, aggression, anxiety, delusions, de-
pression, hallucinations, hostility, insomnia, mania,
panic, paranoia, psychoses. GI: dry mouth, nausea,
vomiting, change in appetite, weight gain, weight
loss. Derm: photosensitivity. Endo: hyperglycemia,
hypoglycemia, syndrome of inappropriate ADH se-
cretion. Neuro: tremor.

Interactions
Drug-Drug:qrisk of adverse reactions when used
with amantadine, levodopa, or MAO inhibitors
(concurrent use of MAO inhibitors is contraindi-
cated).qrisk of seizures with phenothiazines,
antidepressants, theophylline, corticoste-
roids, OTC stimulants/anorectics, or cessation
of alcohol or benzodiazepines (avoid or mini-
mize alcohol use). Ritonavir, lopinavir/ritona-
vir, and efavirenz mayplevels; may need toq
bupropion dose. Mayqcitalopram levels. Carba-
mazepine maypblood levels and effectiveness.
Concurrent use with nicotine replacement may
cause hypertension.qrisk of bleeding with warfa-
rin. Bupropion and one of its metabolites inhibit the
CYP2D6 enzyme system and mayqlevels and risk of
toxicity from antidepressants (SSRIs and tri-
cyclic), haloperidol, risperidone, thioridazine,
haloperidol, beta blockers, flecainide, and
propafenone. Mayplevels and efficacy of tamoxi-
fen. Maypthe efficacy of tamoxifen.



Name /bks_51510_deglin_dg/51510_b        02/17/2012 02:54PM     Plate # 0-Compositepg 239   # 35

buPROPion 239

� Canadian drug name. � Genetic implication. Strikethrough � Discontinued.

*CAPITALS indicates life-threatening; underlines indicate most frequent.

B
Route/Dosage
Depression
PO (Adults): Immediate-release—100 mg twice
daily initially; after 3 days mayqto 100 mg 3 times
daily; after at least 4 wk of therapy, mayqup to 450
mg/day in divided doses (not to exceed 150 mg/
dose; wait at least 6 hr between doses at the 300 mg/
day dose or at least 4 hr between doses at the 450-
mg/day dose). Sustained-release—150 mg once
daily in the morning; after 3 days, mayqto 150 mg
twice daily with at least 8 hr between doses; after at
least 4 wk of therapy, mayqto a maximum daily
dose of 400 mg given as 200 mg twice daily. Ex-
tended-release (Wellbutrin XL)—150 mg once
daily in the morning, may beqafter 4 days to 300
mg once daily; some patients may require up to 450
mg/day as a single daily dose. Extended-release
(Aplenzin)—174 mg once daily in the morning,
may beqafter 4 days to 348 mg once daily; some
patients may require up to 522 mg/day as a single
daily dose.

Seasonal Affective Disorder
PO (Adults): 150 mg/day in the morning; if dose is
well tolerated,qto 300 mg/day in one wk. Doses
should be tapered to 150 mg/day for 2 wk before
discontinuing.

Smoking cessation
PO (Adults): Zyban—150 mg once daily for 3
days, then 150 mg twice daily for 7–12 wk (doses
should be at least 8 hr apart).

Availability (generic available)
Tablets: 75 mg, 100 mg. Sustained-release tab-
lets: 100 mg, 150 mg, 200 mg. Extended-release
tablets (Wellbutrin XL): 150 mg, 300 mg. Ex-
tended-release tablets (Aplenzin): 174 mg, 348
mg, 522 mg.

NURSING IMPLICATIONS
Assessment
● Monitor mood changes. Inform health care pro-

fessional if patient demonstrates significant in-
crease in anxiety, nervousness, or insomnia.

● Assess mental status and mood changes, espe-
cially during initial few months of therapy and
during dose changes. Risk may be increased in
children, adolescents, and adults �24 yrs. Inform
health care professional if patient demonstrates
significant increase in signs of depression (de-
pressed mood, loss of interest in usual activities,
significant change in weight and/or appetite, in-
somnia or hypersomnia, psychomotor agitation

or retardation, increased fatigue, feelings of guilt
or worthlessness, slowed thinking or impaired
concentration, suicide attempt or suicidal idea-
tion). Restrict amount of drug available to pa-
tient.

● Lab Test Considerations: Monitor hepatic
and renal function closely in patients with kidney
or liver impairment to preventqserum and tissue
bupropion concentrations.

● May cause false-positive urine test for ampheta-
mines.

Potential Nursing Diagnoses
Ineffective coping (Indications)

Implementation
● Do not confuse bupropion with buspirone. Do

not confuse Wellbutrin SR with Wellbutrin XL. Do
not confuse Zyban with Diovan. Do not adminis-
ter bupropion (Wellbutrin) with Zyban, which
contain the same ingredients.

● Administer doses in equally spaced time incre-
ments during the day to minimize the risk of sei-
zures. Risk of seizures increases four fold in
doses greater than 450 mg per day.

● May be initially administered concurrently with
sedatives to minimize agitation. This is not usually
required after the 1st wk of therapy.

● Insomnia may be decreased by avoiding bedtime
doses. May require treatment during 1st wk of
therapy.

● Nicotine patches, gum, inhalers, and spray may
be used concurrently with bupropion.

● When converting from other brands of bupropion
to Aplenzin, 348 mg/day Aplenzin is equivalent
to 300 mg/day bupropion HCl and 174 mg/day
Aplenzin is equivalent to 150 mg/day bupropion
HCl.

● PO: Swallow sustained-release or extended-re-
lease tablets whole; do not break, crush, or chew.

● May be administered with food to lessen GI irrita-
tion.

● Seasonal Affective Disorder: Begin adminis-
tration in autumn prior to the onset of depressive
symptoms. Continue therapy through winter and
begin to taper and discontinue in early spring.

Patient/Family Teaching
● Instruct patient to take bupropion as directed.

Take missed doses as soon as possible and space
day’s remaining doses evenly at not less than 4-hr
intervals. Missed doses for smoking cessation
should be omitted. Do not double doses or take
more than prescribed. May require 4 wk or
longer for full effects. Do not discontinue without
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consulting health care professional. May require
gradual reduction before discontinuation.

● May impair judgment or motor and cognitive
skills. Caution patient to avoid driving and other
activities requiring alertness until response to
medication is known.

● Advise patient, family, and caregivers to look for
suicidality, especially during early therapy or
dose changes. Notify health care professional im-
mediately if thoughts about suicide or dying, at-
tempts to commit suicide, new or worse depres-
sion or anxiety, agitation or restlessness, panic
attacks, insomnia, new or worse irritability, ag-
gressiveness, acting on dangerous impulses, ma-
nia, or other changes in mood or behavior occur.

● Instruct patient to notify health care professional
of all Rx or OTC medications, vitamins, or herbal
products being taken, to avoid alcohol during
therapy and to consult with health care profes-
sional before taking other medications with bup-
ropion, such as Zyban.

● Inform patient that frequent mouth rinses, good
oral hygiene, and sugarless gum or candy may
minimize dry mouth. If dry mouth persists for
more than 2 wk, consult health care professional
regarding use of saliva substitute.

● Advise patient to notify health care professional if
rash or other troublesome side effects occur.

● Inform patient that unused shell of XL tablets may
appear in stool; this is normal.

● Advise patient to use sunscreen and protective
clothing to prevent photosensitivity reactions.

● Advise patient to notify health care professional of
medication regimen before treatment or surgery.

● Instruct female patients to inform health care
professional if pregnancy is planned or suspected
or if breastfeeding or planning to breastfeed.

● Emphasize the importance of follow-up exams to
monitor progress. Encourage patient participa-
tion in psychotherapy.

● Smoking Cessation: Smoking should be
stopped during the 2nd week of therapy to allow
for the onset of bupropion and to maximize the
chances of quitting.

● Advise patient to stop taking bupropion and con-
tact a health care professional immediately if agi-
tation, depressed mood, and any changes in be-
havior that are not typical of nicotine withdrawal,
or if suicidal thoughts or behavior occur.

Evaluation/Desired Outcomes
● Increased sense of well-being.
● Renewed interest in surroundings. Acute epi-

sodes of depression may require several months
of treatment.

● Cessation of smoking.

busPIRone (byoo-spye-rone)
BuSpar, Bustab
Classification
Therapeutic: antianxiety agents

Pregnancy Category B

Indications
Management of anxiety.

Action
Binds to serotonin and dopamine receptors in the
brain. Increases norepinephrine metabolism in the
brain. Therapeutic Effects: Relief of anxiety.

Pharmacokinetics
Absorption: Rapidly absorbed.
Distribution: Unknown.
Protein Binding: 95% bound to plasma proteins.
Metabolism and Excretion: Extensively metabo-
lized by the liver (CYP3A4 enzyme system); 20–40%
excreted in feces.
Half-life: 2–3 hr.

TIME/ACTION PROFILE (relief of anxiety)

ROUTE ONSET PEAK DURATION

PO 7–10 days 3–4 wk unknown

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Severe he-
patic or renal impairment; Concurrent use of MAO
inhibitors; Ingestion of large amounts of grapefruit
juice.
Use Cautiously in: Patients receiving other anti-
anxiety agents (other agents should be slowly with-
drawn to prevent withdrawal or rebound phenome-
non); Patients receiving other psychotropics;
Lactation, OB, Pedi: Safety not established.

Adverse Reactions/Side Effects
CNS: dizziness, drowsiness, excitement, fatigue,
headache, insomnia, nervousness, weakness, per-
sonality changes. EENT: blurred vision, nasal con-
gestion, sore throat, tinnitus, altered taste or smell,
conjunctivitis. Resp: chest congestion, hyperventila-
tion, shortness of breath. CV: chest pain, palpita-
tions, tachycardia, hypertension, hypotension, syn-
cope. GI: nausea, abdominal pain, constipation,
diarrhea, dry mouth, vomiting. GU: changes in li-
bido, dysuria, urinary frequency, urinary hesitancy.
Derm: rashes, alopecia, blisters, dry skin, easy
bruising, edema, flushing, pruritus. Endo: irregular
menses. MS: myalgia. Neuro: incoordination,
numbness, paresthesia, tremor. Misc: clamminess,
sweating, fever.
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Interactions
Drug-Drug: Use with MAO inhibitors may result
in hypertension and is not recommended. Erythro-
mycin, nefazodone, ketoconazole, itracona-
zole, ritonavir, and other inhibitors of CYP3A4
qblood levels and effects of buspirone; dose reduc-
tion is recommended (pto 2.5 mg twice daily with
erythromycin;pto 2.5 mg once daily with nefazo-
done). Rifampin, dexamethasone, phenytoin,
phenobarbital, carbamazepine, and other in-
ducers of CYP3A4pblood levels and effects of
buspirone; dose adjustment may be necessary. Avoid
concurrent use with alcohol.
Drug-Natural Products: Concomitant use of
kava-kava, valerian, or chamomile canqCNS
depression.
Drug-Food: Grapefruit juiceqserum levels and
effect; ingestion of large amounts of grapefruit juice
is not recommended.

Route/Dosage
PO (Adults): 7.5 mg twice daily;qby 5 mg/day q
2–4 days as needed (not to exceed 60 mg/day).
Usual dose is 20–30 mg/day (in 2 divided doses).

Availability (generic available)
Tablets: 5 mg, 7.5 mg, 10 mg, 15 mg, 30 mg.

NURSING IMPLICATIONS
Assessment
● Assess degree and manifestations of anxiety be-

fore and periodically during therapy.
● Buspirone does not appear to cause physical or

psychological dependence or tolerance. How-
ever, patients with a history of drug abuse should
be assessed for tolerance or dependence. Restrict
amount of drug available to these patients.

Potential Nursing Diagnoses
Anxiety (Indications)
Risk for injury (Side Effects)

Implementation
● Do not confuse buspirone with bupropion.
● Patients changing from other antianxiety agents

should receive gradually decreasing doses. Bus-
pirone will not prevent withdrawal symptoms.

● PO: May be administered with food to minimize
gastric irritation. Food slows but does not alter
extent of absorption.

Patient/Family Teaching
● Instruct patient to take buspirone exactly as di-

rected. Take missed doses as soon as possible if
not just before next dose; do not double doses.
Do not take more than amount prescribed.

● May cause dizziness or drowsiness. Caution pa-
tient to avoid driving or other activities requiring
alertness until response to the medication is
known.

● Advise patient to avoid concurrent use of alcohol
or other CNS depressants.

● Instruct patient to notify health care professional
of all Rx or OTC medications, vitamins, or herbal
products being taken and to consult health care
professional before taking any Rx, OTC, or herbal
products.

● Instruct patient to notify health care professional
if any chronic abnormal movements occur (dys-
tonia, motor restlessness, involuntary movements
of facial or cervical muscles) or if pregnancy is
suspected.

● Emphasize the importance of follow-up exams to
determine effectiveness of medication.

Evaluation/Desired Outcomes
● Increase in sense of well-being.
● Decrease in subjective feelings of anxiety. Some

improvement may be seen in 7–10 days. Optimal
results take 3–4 wk of therapy. Buspirone is usu-
ally used for short-term therapy (3–4 wk). If
prescribed for long-term therapy, efficacy should
be periodically assessed.

HIGH ALERT

busulfan (byoo-sul-fan)
Busulfex, Myleran
Classification
Therapeutic: antineoplastics
Pharmacologic: alkylating agents

Pregnancy Category D

Indications
PO: Treatment of chronic myelogenous leukemia
(CML) and bone marrow disorders. IV: With cyclo-
phosphamide as a conditioning regimen before allo-
genic hematopoietic progenitor cell transplantation
for CML.

Action
Disrupts nucleic acid function and protein synthesis
(cell-cycle phase–nonspecific). Therapeutic Ef-
fects: Death of rapidly growing cells, especially ma-
lignant ones.

Pharmacokinetics
Absorption: Rapidly absorbed from the GI tract.
Distribution: Unknown.
Metabolism and Excretion: Extensively metabo-
lized by the liver.
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Half-life: 2.5 hr.

TIME/ACTION PROFILE (effects on blood
counts)

ROUTE ONSET PEAK DURATION

PO 1–2 wk weeks up to 1 mo†
IV unknown unknown 13 days‡

†Complete recovery may take up to 20 mo
‡After administration of last dose

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Failure to
respond to previous courses; OB, Lactation: Poten-
tial for serious side effects in fetus or infant.
Use Cautiously in: Active infections;pbone mar-
row reserve; Obese patients (base dose on ideal
body weight); Other chronic debilitating diseases;
Patients with childbearing potential; Geri: Begin
therapy at lower end of dose range due toqfre-
quency of impaired cardiac, hepatic, or renal func-
tion.

Adverse Reactions/Side Effects
Incidence and severity of adverse reactions and side
effects are increased with IV use.
CNS: IV— SEIZURES, CEREBRAL HEMORRHAGE/COMA,
anxiety, confusion, depression, dizziness, headache,
encephalopathy, mental status changes, weakness.
EENT: PO—cataracts; IV, epistaxis, pharyngitis,
ear disorders. CV: hepatic veno-oclusive disease (q
allogenic transplantation). Resp: PO— PULMONARY
FIBROSIS; IV, alveolar hemorrhage, asthma, atelecta-
sis, cough, hemoptysis, hypoxia, pleural effusion,
pneumonia, rhinitis, sinusitis. CV: PO— CARDIAC
TAMPONADE (WITH HIGH-DOSE CYCLOPHOSPHAMIDE);
IV, chest pain, hypotension, tachycardia, thrombo-
sis, arrhythmias, atrial fibrillation, cardiomegaly,
ECG changes, edema, heart block, heart failure, hy-
pertension, pericardial effusion, ventricular extra-
systoles. GI: PO—drug-induced hepatitis, nausea,
vomiting; IV, abdominal enlargement, anorexia,
constipation, diarrhea, dry mouth, hematemesis,
nausea, rectal discomfort, vomiting, abdominal
pain, dyspepsia, hepatomegaly, pancreatitis, stomati-
tis. GU: oliguria, dysuria, hematuria. Derm: PO—
itching, rashes, acne, alopecia, erythema nodosum,
exfoliative dermatitis, hyperpigmentation. Endo:
PO— sterility, gynecomastia. F and E: hypokale-
mia, hypomagnesemia, hypophosphatemia. Hemat:
BONE MARROW DEPRESSION. Local: inflammation/
pain at injection site. Metab: PO and IV—hyper-
uricemia; IV, hyperglycemia. MS: arthralgia, myal-
gia, back pain. Misc: allergic reactions, chills, fe-
ver, infection.

Interactions
Drug-Drug: Concurrent or previous (within 72
hr) use ofacetaminophenmaypeliminationandq-

toxicity. Concurrent use with high-dose cyclophos-
phamide in patients with thalassemia may result in
cardiac tamponade. Concurrent use with itracona-
zole or phenytoinpblood level effectiveness.
Long-term continuous therapy with thioguanine
mayqrisk of hepatic toxicity.qbone marrow sup-
pression with other antineoplastics or radiation
therapy. Maypthe antibody response to andqrisk
of adverse reactions from live-virus vaccines.

Route/Dosage
Many other regimens are used. See current proto-
cols for up-to-date dosage.
PO (Adults): Induction—1.8 mg/m2/day or 60
mcg (0.06 mg)/kg/day until WBCs �15,000/mm3.
Usual dose is 4–8 mg/day (range 1–12 mg/day).
Maintenance—1–3 mg/day.
PO (Children): 0.06–0.12 mg/kg/day or 1.8–4.6
mg/m2/day initially. Titrate dose to maintain WBC of
approximately 20,000/mm3.
IV (Adults): 0.8 mg/kg q 6 hr (dose based on ideal
body weight or actual weight, whichever is less; in
obese patients, dosage should be based on adjusted
ideal body weight) for 4 days (total of 16 doses);
given in combination with cyclophosphamide.

Availability
Tablets: 2 mg. Solution for injection: 6 mg/mL.

NURSING IMPLICATIONS
Assessment
● High Alert: Monitor for bone marrow depres-

sion. Assess for bleeding (bleeding gums, bruis-
ing, petechiae, guaiac stools, urine, emesis) and
avoid IM injections and taking rectal tempera-
tures. Apply pressure to venipuncture sites for at
least 10 min. Assess for signs of infection (fever,
chills, sore throat, cough, hoarseness, lower back
or side pain, difficult or painful urination) during
neutropenia. Anemia may occur. Monitor for in-
creased fatigue, dyspnea, and orthostatic hypo-
tension. Notify health care professional if these
symptoms occur.

● Monitor intake and output ratios and daily
weights. Report significant changes in totals.

● Monitor for symptoms of gout (increased uric
acid, joint pain, lower back or side pain, swelling
of feet or lower legs). Encourage patient to drink
at least 2 L of fluid each day. Allopurinol may be
given to decrease uric acid levels. Alkalinization
of urine may be ordered to increase excretion of
uric acid.

● Assess for pulmonary fibrosis (fever, cough,
shortness of breath) periodically during and after
therapy. Discontinue therapy at the first sign of
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pulmonary fibrosis. Usually occurs 8 mo–10 yr
(average 4 yr) after initiation of therapy.

● IV: Premedicate patient with phenytoin before IV
administration to minimize the risk of seizures.

● Administer antiemetics before IV administration
and on a fixed schedule throughout IV adminis-
tration.

● Lab Test Considerations: Monitor CBC with
differential and platelet count before and weekly
during therapy. The nadir of leukopenia occurs
within 10–15 days and the nadir of WBC at 11–
30 days. Recovery usually occurs within 12–20
wk. Notify health care professional if WBC is
�15,000/mm3 or if a precipitous drop occurs.
Institute thrombocytopenia precautions if platelet
count is �150,000/mm3. Bone marrow depres-
sion may be severe and progressive, with recov-
ery taking 1 mo–2 yr after discontinuation of
therapy.

● Monitor serum ALT, bilirubin, alkaline phospha-
tase, and uric acid before and periodically during
therapy. May causequric acid levels.

● May cause false-positive cytology results of breast,
bladder, cervix, and lung tissues.

Potential Nursing Diagnoses
Disturbed body image (Side Effects)
Risk for injury (Side Effects)
Risk for infection (Side Effects)

Implementation
● High Alert: Fatalities have occurred with

chemotherapeutic agents. Before administering,
clarify all ambiguous orders; double check sin-
gle, daily, and course-of-therapy dose limits; have
second practitioner independently double check
original order, calculations, and infusion pump
settings.

● High Alert: Do not confuse Myleran with Alk-
eran or Leukeran.

● PO: Administer at the same time each day. Ad-
minister on an empty stomach to decrease nausea
and vomiting.

IV Administration

● pH: 3.4–3.9.
● IV: Prepare solution in a biologic cabinet. Wear

gloves, gown, and mask while handling IV medi-
cation. Discard IV equipment in specially desig-
nated containers.

● Intermittent Infusion: Diluent: Dilute with
10 times the volume of busulfan using 0.9% NaCl
or D5W. Concentration: �0.5 mg/mL. When
drawing busulfan from vial, use needle with 5-mi-
cron nylon filter provided, remove calculated vol-

ume from vial, remove needle and filter, replace
needle and inject busulfan into diluent. Do not
use polycarbonate syringes with busulfan. Only
use filters provided with busulfan. Always add bu-
sulfan to diluent, not diluent to busulfan. Solution
diluted with 0.9% NaCl or D5W is stable for 8 hr
at room temperature and solution diluted with
0.9% NaCl is stable for 12 hr if refrigerated. Ad-
ministration must be completed during this time.
Solution is clear and colorless; do not administer
solutions that are discolored or contain a precipi-
tate. Rate: Administer via central venous catheter
over 2 hr every 6 hr for 4 days for a total of 16
doses. Use infusion pump to administer entire
dose over 2 hr.

● Y-Site Compatibility: acyclovir, amphotericin B
lipid complex, amphotericin B liposome, anidu-
lafungin, argatroban, bivalirudin, bleomycin, cas-
pofungin, daptomycin, dexmedetomidine, dilti-
azem, docetaxel, ertapenem, fenoldopam,
granisetron, hetastarch, hydromorphone, levo-
floxacin, linezolid, lorazepam, meperidine, met-
ronidazole, milrinone, nesiritide, octreotide, on-
dansetron, paclitaxel, palonosetron,
pancuronium, piperacillin/tazobactam, potas-
sium acetate, quinupristin/dalfopristin, rituxi-
mab, sodium acetate, tacrolimus, tigecycline, ti-
rofiban, trastuzumab, vasopressin, zoledronic
acid.

● Y-Site Incompatibility: idarubicin, thiotepa,
vecuronium, voriconazole.

Patient/Family Teaching
● Instruct patient to take medication as directed, at

the same time each day, even if nausea and vomit-
ing are a problem. Consult health care profes-
sional if vomiting occurs shortly after dose is
taken. If a dose is missed, do not take at all; do
not double doses.

● Advise patient to notify health care professional if
fever; sore throat; signs of infection; lower back
or side pain; difficult or painful urination; sores
in the mouth or on the lips; chills; dyspnea; per-
sistent cough; bleeding gums; bruising; petechiae;
or blood in urine, stool, or emesis occurs. In-
struct patient to use soft toothbrush and electric
razor. Caution patient not to drink alcoholic bev-
erages or take products containing aspirin or
NSAIDs.

● Caution patient to avoid crowds and persons with
known infections. Health care professional
should be informed immediately if symptoms of
infection occur.
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● Discuss with patient the possibility of hair loss.
Explore methods of coping.

● Instruct patient not to receive any vaccinations
without advice of health care professional.

● Advise patient to notify health care professional if
unusual bleeding; bruising; or flank, stomach, or
joint pain occurs. Advise patients on long-term
therapy to notify health care professional immedi-
ately if cough, shortness of breath, and fever oc-
cur or if darkening of skin, diarrhea, dizziness,
fatigue, anorexia, confusion, or nausea and vom-
iting become pronounced.

● Inform patient of increased risk of a second ma-
lignancy with busulfan.

● Review with patient the need for contraception
during therapy. Women need to use contracep-
tion even if amenorrhea occurs.

Evaluation/Desired Outcomes
● Decrease in leukocyte count to within normal

limits.
● Decreased night sweats.
● Increase in appetite.
● Increased sense of well-being. Therapy is re-

sumed when leukocyte count reaches 50,000/
mm3.

BUTALBITAL COMPOUND
(byoo-tal-bi-tal)
butalbital, acetaminophen†
Axocet, Bucet, Bupap, Butex Forte,
Dolgic, Marten-Tab, Phrenilin, Phreni-
lin Forte, Repap CF, Sedapap, Tencon,
Triaprin
butalbital, acetaminophen,
caffeine†
Endolor, Esgic, Esgic-Plus, Fioricet,
Margesic, Medigesic, Repan, Triad
butalbital, aspirin, caffeine‡
Fiorinal, Fiortal, Tecnal
Classification
Therapeutic: nonopioid analgesics (combi-
nation with barbiturate)
Pharmacologic: barbiturates

Schedule III (products with aspirin only)

Pregnancy Category D
†For information on acetaminophen com-
ponent in formulation, see acetaminophen
monograph
‡For information on aspirin component in
formulation, see salicylates monograph

Indications
Management of mild to moderate pain.

Action
Contain an analgesic (aspirin or acetaminophen)
for relief of pain, a barbiturate (butalbital) for its
sedative effect, and some contain caffeine, which
may be of benefit in vascular headaches. Thera-
peutic Effects: Decreased severity of pain with
some sedation.

Pharmacokinetics
Absorption: Well absorbed.
Distribution: Widely distributed; cross the pla-
centa and enter breast milk.
Metabolism and Excretion: Mostly metabolized
by the liver.
Half-life: 35 hr.

TIME/ACTION PROFILE

ROUTE ONSET PEAK DURATION

PO 15–30 min 1–2 hr 2–6 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity to individual
components; Cross-sensitivity may occur; Comatose
patients or those with pre-existing CNS depression;
Uncontrolled severe pain; Aspirin should be avoided
in patients with bleeding disorders or thrombocyto-
penia; Acetaminophen should be avoided in patients
with severe hepatic or renal disease; Caffeine should
be avoided in patients with severe cardiovascular
disease; Pregnancy or lactation; Porphyria.
Use Cautiously in: History of suicide attempt or
drug addiction; Chronic alcohol use/abuse (for as-
pirin and acetaminophen content); Geri: Appears on
Beers list. Geriatric patients are at increased risk for
side effects (dosage reduction recommended); Use
should be short-term only; Children (safety not es-
tablished).

Adverse Reactions/Side Effects
CNS: caffeine—drowsiness, hangover, delirium,
depression, excitation, headache (with chronic
use), insomnia, irritability, lethargy, nervousness,
vertigo. Resp: respiratory depression. CV: caf-
feine—palpitations, tachycardia. GI: caffeine—
constipation, diarrhea, epigastric distress, heart-
burn, nausea, vomiting. Derm: dermatitis, rash.
Misc: hypersensitivity reactions including ANGIO-
EDEMA and SERUM SICKNESS, physical dependence,
psychological dependence, tolerance.

Interactions
Drug-Drug: Additive CNS depression with other
CNS depressants, including alcohol, antihista-
mines, antidepressants, opioid analgesics, and
sedative/hypnotics. May increase the liver metab-
olism and decrease the effectiveness of other drugs
including hormonal contraceptives, chloram-
phenicol, acebutolol, propranolol, metopro-
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lol, timolol, doxycycline, corticosteroids, tri-
cyclic antidepressants, phenothiazines,
phenylbutazone, and quinidine. MAO inhibi-
tors, primidone, and valproic acid may prevent
metabolism and increase the effectiveness of butal-
bital. May enhance the hematologic toxicity of cy-
clophosphamide.
Drug-Natural Products: St. John’s wort may
decrease barbiturate effect. Concurrent use of kava-
kava, valerian, skullcap, chamomile, or hops
can increase CNS depression.

Route/Dosage
PO (Adults): 1–2 capsules or tablets (50–100 mg
butalbital) every 4 hr as needed for pain (not to ex-
ceed 4 g acetaminophen or aspirin/24 hr).

Availability (generic available)
Tablets and capsules: 50 mg. In combination
with: aspirin, acetaminophen, caffeine, and co-
deine Rx. See Appendix B.

NURSING IMPLICATIONS
Assessment
● Assess type, location, and intensity of pain before

and 60 min following administration.
● Prolonged use may lead to physical and psycho-

logical dependence and tolerance. This should
not prevent patient from receiving adequate anal-
gesia. Most patients who receive butalbital com-
pound for pain do not develop psychological de-
pendence.

● Assess frequency of use. Frequent, chronic use
may lead to daily headaches in headache-prone
individuals because of physical dependence on
caffeine and other components. Chronic head-
aches from overmedication are difficult to treat
and may require hospitalization for treatment and
prophylaxis.

Potential Nursing Diagnoses
Acute pain (Indications)
Risk for injury (Side Effects)

Implementation
● Do not confuse Fiorinal with Fioricet.
● Explain therapeutic value of medication before

administration to enhance the analgesic effect.
● Regularly administered doses may be more effec-

tive than prn administration. Analgesic is more ef-
fective if given before pain becomes severe.

● Medication should be discontinued gradually af-
ter long-term use to prevent withdrawal symp-
toms.

● PO: Oral doses should be administered with
food, milk, or a full glass of water to minimize GI
irritation.

Patient/Family Teaching
● Instruct patient to take medication exactly as di-

rected. Do not increase dose because of the
habit-forming potential of butalbital. If medica-
tion appears less effective after a few weeks, con-
sult health care professional. Doses of acetamino-
phen or aspirin should not exceed the maximum
recommended daily dose. Chronic excessive use
of �4 g/day (2 g in chronic alcoholism) may lead
to hepatotoxicity, renal or cardiac damage.

● Advise patients with vascular headaches to take
medication at first sign of headache. Lying down
in a quiet, dark room may also be helpful. Medi-
cations taken for prophylaxis should be contin-
ued.

● May cause drowsiness or dizziness. Advise patient
to avoid driving and other activities requiring
alertness until response to medication is known.

● Caution patient to avoid concurrent use of alco-
hol or other CNS depressants.

● Advise patient to use an additional nonhormonal
method of contraception while taking butalbital
compound.

Evaluation/Desired Outcomes
● Decrease in severity of pain without a significant

alteration in level of consciousness.

butenafine, See ANTIFUNGALS
(TOPICAL).

butoconazole, See ANTIFUNGALS
(VAGINAL).

HIGH ALERT

butorphanol (byoo-tor-fa-nole)
Stadol
Classification
Therapeutic: opioid analgesics
Pharmacologic: opioid agonists/antagonists

Schedule IV

Pregnancy Category C

Indications
Management of moderate to severe pain. Analgesia
during labor. Sedation before surgery. Supplement
in balanced anesthesia.
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Action
Binds to opiate receptors in the CNS. Alters the per-
ception of and response to painful stimuli while pro-
ducing generalized CNS depression. Has partial an-
tagonist properties that may result in opioid
withdrawal in physically dependent patients. Thera-
peutic Effects: Decreased severity of pain.

Pharmacokinetics
Absorption: Well absorbed from IM sites and na-
sal mucosa.
Distribution: Crosses the placenta and enters
breast milk.
Metabolism and Excretion: Mostly metabolized
by the liver; 11–14% excreted in the feces. Minimal
renal excretion.
Half-life: 3–4 hr.

TIME/ACTION PROFILE (analgesia)

ROUTE ONSET PEAK DURATION

IM within 15 min 30–60 min 3–4 hr
IV within mins 4–5 min 2–4 hr
Intranasal within 15 min 1–2 hr 4–5 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Patients
physically dependent on opioids (may precipitate
withdrawal).
Use Cautiously in: Head trauma;qintracranial
pressure; Severe renal, hepatic, or pulmonary dis-
ease (qinterval to q 6–8 hr initially in hepatic/renal
impairment); Hypothyroidism; Adrenal insuffi-
ciency; Alcoholism; Undiagnosed abdominal pain;
Prostatic hyperplasia; OB, Lactation, Pedi: Safety not
established but has been used during labor (may
cause respiratory depression in the newborn); Geri:
pusual dose by 50%; give at twice the usual interval
initially.

Adverse Reactions/Side Effects
CNS: confusion, dysphoria, hallucinations, seda-
tion, euphoria, floating feeling, headache, unusual
dreams. EENT: blurred vision, diplopia, miosis
(high doses). Resp: respiratory depression. CV:
hypertension, hypotension, palpitations. GI: nausea,
constipation, dry mouth, ileus, vomiting. GU: uri-
nary retention. Derm: sweating, clammy feeling.
Misc: physical dependence, psychological depen-
dence, tolerance.

Interactions
Drug-Drug: Use with extreme caution in patients
receiving MAO inhibitors (may produce severe,
potentially fatal reactions—reduce initial dose of
butorphanol to 25% of usual dose). Additive CNS de-
pression with alcohol, antidepressants, antihis-
tamines, and sedative/hypnotics. May precipitate
withdrawal in patients who are physically dependent

on opioids and have not been detoxified. Maypef-
fects of concurrently administered opioids.
Drug-Natural Products: Concomitant use of
kava-kava, valerian, chamomile, or hops canq
CNS depression.

Route/Dosage
IM (Adults): 2 mg q 3–4 hr as needed (range 1–4
mg).
IV (Adults): 1 mg q 3–4 hr as needed (range 0.5–
2 mg).
IM, IV (Geriatric Patients): 1 mg q 4–6 hr,qas
necessary.
Intranasal (Adults): 1 mg (1 spray in 1 nostril)
initially. An additional dose may be given 60–90
min later. This sequence may be repeated in 3–4
hr. If pain is severe, an initial dose of 2 mg (1 spray
in each nostril) may be given. May be repeated in
3–4 hr.
Intranasal (Geriatric Patients): 1 mg (1 spray in
1 nostril) initially. An additional dose may be given
90–120 min later. This sequence may be repeated
in 3–4 hr.

Availability (generic available)
Injection: 1 mg/mL, 2 mg/mL. Intranasal solu-
tion: 10 mg/mL, in 2.5-mL metered-dose spray
pump (14–15 doses; 1 mg/spray).

NURSING IMPLICATIONS
Assessment
● Assess type, location, and intensity of pain before

and 30–60 min after IM, 5 min after IV, and 60–
90 min after intranasal administration. When ti-
trating opioid doses, increases of 25–50%
should be administered until there is either a
50% reduction in the patient’s pain rating on a
numerical or visual analogue scale or the patient
reports satisfactory pain relief. A repeat dose can
be safely administered at the time of the peak if
previous dose is ineffective and side effects are
minimal. Patients requiring doses higher than 4
mg should be converted to an opioid agonist. Bu-
torphanol is not recommended for prolonged use
or as first-line therapy for acute or cancer pain.

● An equianalgesic chart (see Appendix K) should
be used when changing routes or when changing
from one opioid to another.

● Assess BP, pulse, and respirations before and pe-
riodically during administration. If respiratory
rate is �10/min, assess level of sedation. Dose
may need to be decreased by 25–50%. Respira-
tory depression does not increase in severity, only
in duration, with increased dosage.

● Assess previous analgesic history. Antagonistic
properties may induce withdrawal symptoms
(vomiting, restlessness, abdominal cramps, in-
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creased BP and temperature) in patients who are
physically dependent on opioid agonists.

● Butorphanol has a lower potential for depen-
dence than other opioids; however, prolonged
use may lead to physical and psychological de-
pendence and tolerance. This should not prevent
the patient from receiving adequate analgesia.
Most patients receiving butorphanol for pain do
not develop psychological dependence. If toler-
ance develops, changing to an opioid agonist may
be required to relieve pain.

● Lab Test Considerations: May causeqserum
amylase and lipase levels.

● Toxicity and Overdose: If an opioid antago-
nist is required to reverse respiratory depression
or coma, naloxone (Narcan) is the antidote. Di-
lute the 0.4-mg ampule of naloxone in 10 mL of
0.9% NaCl and administer 0.5 mL (0.02 mg) by
direct IV push every 2 min. For children and pa-
tients weighing �40 kg, dilute 0.1 mg of naloxone
in 10 mL of 0.9% NaCl for a concentration of 10
mcg/mL and administer 0.5 mcg/kg every 1–2
min. Titrate dose to avoid withdrawal, seizures,
and severe pain.

Potential Nursing Diagnoses
Acute pain (Indications)
Risk for injury (Side Effects)
Disturbed sensory perception (visual, auditory)
(Side Effects)

Implementation
● High Alert: Accidental overdosage of opioid an-

algesics has resulted in fatalities. Before adminis-
tering, clarify all ambiguous orders; have second
practitioner independently check original order,
dose calculations, route of administration, and
infusion pump programming.

● Explain therapeutic value of medication before
administration to enhance the analgesic effect.

● Regularly administered doses may be more effec-
tive than prn administration. Analgesic is more ef-
fective if given before pain becomes severe.

● Coadministration with nonopioid analgesics may
have additive analgesic effects and permit lower
opioid doses.

● IM: Administer IM injections deep into well-de-
veloped muscle. Rotate sites of injections.

IV Administration

● pH: 3.0–5.5.
● Direct IV: Diluent: May give IV undiluted.

Concentration: 1–2 mg/mL. Rate: Administer
over 3–5 min. High Alert: Rapid administration

may cause respiratory depression, hypotension,
and cardiac arrest.

● Y-Site Compatibility: acyclovir, alemtuzumab,
allopurinol, amifostine, amikacin, aminocaproic
acid, aminophylline, amphotericin B lipid com-
plex, amphotericin B liposome, anidulafungin,
argatroban, ascorbic acid, atracurium, atropine,
aztreonam, benztropine, bivalirudin, bleomycin,
bumetanide, buprenorphine, calcium chloride,
calcium gluconate, carboplatin, carmustine, cas-
pofungin, cefazolin, cefepime, cefoperazone, cef-
otaxime, cefotetan, ceftazidime, ceftriaxone, cefu-
roxime, chlorpromazine, cisatracurium,
cladribine, clindamycin, cyanocobalamin, cyclo-
phosphamide, cyclosporine, cytarabine, dexame-
thasone, dexmedetomidine, digoxin, diltiazem,
diphenhydramine, dobutamine, docetaxel, dopa-
mine, doxacurium, doxorubicin hydrochloride,
doxorubicin liposome, doxycycline, enalaprilat,
ephedrine, epinephrine, epirubicin, epotein alfa,
eptifibatide, ertapenem, erythromycin, esmolol,
etoposide, etoposide phosphate, famotidine, fen-
oldopam, fentanyl, filgrastim, fluconazole, fludar-
abine, fluorouracil, gemcitabine, gentamicin, gly-
copyrrolate, granisetron, heparin,
hydrocortisone, idarubicin, ifosfamide, imipe-
nem/cilastatin, irinotecan, isoproterenol, ketoro-
lac, labetalol, levofloxacin, lidocaine, linezolid,
lorazepam, magnesium sulfate, mannitol, mech-
lorethamine, melphalan, meperidine, metarami-
nol, methotrexate, methoxamine, methyldopate,
methylprednisolone, metoclorpramide, metopro-
lol, metronidazole, milrinone, mitoxantrone,
morphine, multivitamins, mycophenolate, nafcil-
lin, nalbuphine, naloxone, nesiritide, nicardipine,
nitroglycerin, nitroprusside, norepinephrine, oc-
treotide, ondansetron, oxacillin, oxaliplatin, oxy-
tocin, paclitaxel, palonosetron, pamidronate,
pancruonium, papaverine, pemetrexed, penicillin
G, pentazocine, phenobarbital, phentolamine,
phenylephrine, phytonadione, piperacillin/tazo-
bactam, potassium acetate, potassium chloride,
procainamide, prochlorperazine, promethazine,
propofol, prop[ranolol, protamine, pyridoxime,
quinupristin/dalfopristin, ranitidine, remifentanil,
rituximab, rocuronium, sargramostim, sodium
acetate, streptokinase, succinylcholine, sufen-
tanil, tacrolimus, teniposide, theophylline, thia-
mine, thiotepa, ticarcillin/clavulanate, tigecycline,
tirofiban, tobramycin, tolazoline, trastuzumab,
trimethphan, vancomycin, vasopressin, vecuro-
nium, verapamil, vincristine, vinorelbine, vori-
conazole, zoledronic acid.
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● Y-Site Incompatibility: amphotericin B choles-
teryl , amphotericin B colloidal, azathioprine,
chloramphenicol, dantrolene, diazepam, diazox-
ide, furosemide, genciclovir, indomethacin, insu-
lin, pantoprazole, pentamidine, pentobarbital,
phenytoin, sodium bicarbonate, trimethoprim/
sulfamethoxazole.

● Intranasal: Administer 1 spray in 1 nostril.

Patient/Family Teaching
● Instruct patient on how and when to ask for pain

medication.
● Medication may cause drowsiness or dizziness.

Advise patient to call for assistance when ambu-
lating and to avoid driving or other activities re-
quiring alertness until response to the medication
is known.

● Encourage patients on bedrest to turn, cough,
and deep-breathe every 2 hr to prevent atelecta-
sis.

● Instruct patient to change positions slowly to min-
imize orthostatic hypotension.

● Caution patient to avoid concurrent use of alco-
hol or other CNS depressants with this medica-
tion.

● Advise patient that good oral hygiene, frequent
mouth rinses, and sugarless gum or candy may
decrease dry mouth.

● Intranasal: Instruct patient on proper use of na-
sal spray. See package insert for detailed instruc-
tions. Instruct patient to replace protective clip
and clear cover after use and to store the unit in
the child resistant container. Caution patient that
medication should not be used by anyone other
than the person for whom it was prescribed. Ex-
cess medication should be disposed of as soon as
it is no longer needed. To dispose of, unscrew
cap, rinse bottle and pump with water, and dis-
pose of in waste can.

● If 2-mg dose is prescribed, administer additional
spray in other nostril. May cause dizziness and
dysphoria. Patient should remain recumbent after
administration of 2-mg dose until response to
medication is known.

Evaluation/Desired Outcomes
● Decrease in severity of pain without a significant

alteration in level of consciousness or respiratory
status.
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HIGH ALERT

cabazitaxel (ka-ba-zi-tax-el)
Jevtana
Classification
Therapeutic: antineoplastics
Pharmacologic: taxoids

Pregnancy Category D

Indications
Hormone-refractory metastatic prostate cancer pre-
viously treated with a regimen including docetaxel
(used in combination with prednisone).

Action
Binds to intracellular tubulin and promotes its as-
sembly into microtubules while inhibiting disassem-
bly. Result is inhibition of mitotis and interphase.
Therapeutic Effects: Death of rapidly replicating
cells, particularly malignant ones, withpspread of
metastatic prostate cancer.

Pharmacokinetics
Absorption: IV administration results in complete
bioavailability.
Distribution: Equally distributed between blood
and plasma.
Metabolism and Excretion: Extensively
(�95%) metabolized by the liver, 80–90% by
CYP3A4/5 enzyme system. Metabolites are excreted
in urine and feces. Minimal renal excretion.
Half-life: Terminal elimination— 95 hr.

TIME/ACTION PROFILE (blood levels)

ROUTE ONSET PEAK DURATION

IV rapid end of infu-
sion

unknown

Contraindications/Precautions
Contraindicated in: Severe hypersensitivity to ca-
bazitaxel or polysorbate 80; Neutrophils �1,500/
mm3; Hepatic impairment (total bilirubin �upper
limits of normal, or AST and/or ALT �1.5 � upper
limits of normal); Concurrent use of strong CYP3A4
inhibitors, inducers and St. John’s wort; OB: Avoid
use during pregnancy (may cause fetal harm); Lac-
tation: Breastfeeding should be avoided.
Use Cautiously in: Concurrent use of moderate
CYP3A4 inhibitors; OB: Patients with child-bearing
potential (pregnancy should be avoided); Patients
with severe renal impairment (CCr �30 mL/min) or
end-stage renal disease; Geri: Patients �65 yrqrisk
of adverse reactions; Pedi: Safe and effective use in
children has not been established.

Adverse Reactions/Side Effects
CNS: weakness, fatigue. Resp: dyspnea. CV: ar-
rhythmias, hypotension. GI: DIARRHEA, abdominal
pain, abnormal taste, anorexia, constipation, nau-
sea, vomiting, dyspepsia. GU: RENAL FAILURE, hema-
turia. Derm: alopecia. F and E: electrolyte imbal-
ance. Hemat: NEUTROPENIA, THROMBOCYTOPENIA,
anemia, leukopenia. MS: arthralgia, back pain,
muscle spasms. Neuro: peripheral neuropathy.
Misc: allergic reactions including ANAPHYLAXIS, fe-
ver.

Interactions
Drug-Drug: Concomitant administration of
strong CYP3A inhibitors including ketocona-
zole, itraconazole, clarithromycin, atazanavir,
indinavir, nefazodone, nelfinavir, ritonavir,
saquinavir, telithromycin and voriconazoleq
levels and risk of toxicity and should be avoided.
Concomitant administration of strong CYP3A in-
ducers including phenytoin, carbamazepine,
rifampin, rifabutin, rifapentin, and phenobar-
bital mayplevels and effectiveness and should be
avoided.
Drug-Natural Products: St. John’s wort may
plevels and effectiveness and should be avoided.

Route/Dosage
PO (Adults): 25 mg/m2 every 3 wks as a 1-hour in-
fusion (with prednisone 10 mg PO daily).

Availability
Viscous solution for injection (requires two
dilutions prior to IV administration): 60 mg/
1.5 mL (contains polysorbate 80) comes with dilu-
ent (5.7 mL of 13% [w/w] ethanol in water for in-
jection).

NURSING IMPLICATIONS
Assessment
● Assess for hypersensitivity reactions (generalized

rash/erythema, hypotension, bronchospasm,
swelling of face). May occur within minutes fol-
lowing initiation of infusion. If severe reactions
occur, discontinue infusion immediately and pro-
vide supportive therapy.

● Assess for nausea, vomiting, and severe diarrhea;
may result in death due to electrolyte imbalance.
Premedication is recommended. Treat with rehy-
dration, anti-diarrheal, or antiemetic therapy as
needed. If Grade �3 diarrhea or persisting diar-
rhea occurs despite appropriate medication, fluid
and electrolyte replacement, delay treatment until
improvement or resolution, then reduce dose to
20 mg/mL.
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● Lab Test Considerations: Monitor CBC
weekly during cycle 1 and before each treatment
cycle thereafter. Do not administer if neutrophils
�1500/mm3. If prolonged grade 3 neutropenia
(�1 wk) despite appropriate medication includ-
ing filgrastim, delay treatment until neutrophil
count is �1500 mm3, then reduce dose to 20 mg/
m2. Use filgrastim for secondary prophylaxis.

● If febrile neutropenia occurs, delay therapy until
improvement or resolution and neutrophil count
is �1500/mm3, then reduce dose to 20 mg/m2.
Use filgrastim for secondary prophylaxis.

● Discontinue cabazitaxel if prolonged Grade 3
neutropenia, febrile neutropenia or Grade 3 diar-
rhea occur at the 20 mg/m2 dose.

● May cause hematuria.
● May cause Grade 3–4qAST,qALT, andqbiliru-

bin.

Potential Nursing Diagnoses
Risk for infection (Adverse Reactions)

Implementation
● High Alert: Fatalities have occurred with

chemotherapeutic agents. Before administering,
clarify all ambiguous orders; double check sin-
gle, daily, and course-of-therapy dose limits; have
second practitioner independently double check
original order and dose calculations.

● Prepare solution in a biologic cabinet. Wear
gloves, gown, and mask while handling medica-
tion. Discard equipment in specially designated
containers. If solution comes in contact with skin
or mucosa, wash with soap and water immedi-
ately.

● Premedicate at least 30 min before each dose
with antihistamine (diphenhydramine 25 mg or
equivalent), corticosteroid (dexamethasone 8 mg
or equivalent) and H2 antagonist (ranitidine 50
mg or equivalent). Antiemetic prophylaxis, PO or
IV, is recommended.

IV Administration

● pH: No data.
● Two dilutions are required. Do not use PVC infu-

sion containers or polyurethane infusion sets for
preparation or infusion.

● First Dilution: Diluent: Mix vial with entire
contents of supplied diluentDirect needle to in-
side wall id vial and inject slowly to avoid foam-
ing. Mix gently by repeated inversions for at least
45 seconds; do not shake. Let stand for a few
minutes to allow foam to dissipate. Concentra-
tion: 10 mg/mL., Second Dilution: Diluent:
Withdraw recommended dose from cabazitaxel
solution and dilute further into a setrile 250 mL
PVC-free container of 0.9% NaCl or D5W. If dose
�65 mg is required, use a larger volume of infu-

sion vehicle so concentration does not exceed
0.26 mg/mL. Gently invert container to mix. Con-
centration: 0.10–0.26 mg/mL. Stable for 8 hrs
(including 1 hr infusion) at room temperature or
24 hrs if refrigerated. May crystalize over time.
Do not use if crystalized, discolored, or contains
particulate matter; discard. Rate: Infuse over 1
hr at room temperature through a 0.22 microme-
ter nominal pore size filter.

● Y-Site Incompatibility: Do not mix with other
medication.

Patient/Family Teaching
● Instruct patient to take oral prednisone as pre-

scribed and to notify health care professional if a
dose is missed or not taken in time.

● Advise patient to notify health care professional
immediately if signs or symptoms of hypersensi-
tivity reactions, fever; sore throat; signs of infec-
tion; lower back or side pain; difficult or painful
urination; sores on the mouth or on the lips;
bleeding gums; bruising; petechiae; blood in
urine, stool, or emesis; unusual swelling occurs.
Caution patient to avoid crowds and persons with
known infections. Instruct patient to use soft
toothbrush and electric razor and to avoid falls.
Patient should also be cautioned not to drink al-
coholic beverages or to take products containing
aspirin or NSAIDs; may precipitate GI hemor-
rhage.

● Instruct patient to notify health care professional
of all Rx or OTC medications, vitamins, or herbal
products being taken and consult health care
professional before taking any new medications.

● May cause dizziness. Caution patient to avoid
driving or other activities requiring alertness until
response to medication is known.

● Advise female patients of the need for contracep-
tion and to avoid breastfeeding during therapy.

● Instruct patient not to receive any vaccinations
without advice of health care professional.

● Emphasize need for periodic lab tests to monitor
for side effects. Advise patient to monitor temper-
ature frequently.

Evaluation/Desired Outcomes
● pin size and spread of metastatic prostate can-

cer.

cabergoline (ka-ber-goe-leen)
Dostinex
Classification
Therapeutic: antihyperprolactinemic
Pharmacologic: dopamine agonists

Pregnancy Category B
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Indications
Treatment of hyperprolactinemia (idiopathic or pi-
tuitary in origin).

Action
Inhibits secretion of prolactin by acting as a dopa-
mine agonist. Therapeutic Effects: Decreased se-
cretion of prolactin in hyperprolactinemia.

Pharmacokinetics
Absorption: Well absorbed but undergoes exten-
sive first-pass hepatic metabolism.
Distribution: Widely distributed; concentrates in
pituitary.
Metabolism and Excretion: Extensively metabo-
lized by the liver; �4% excreted unchanged in urine.
Protein Binding: 40–42%.
Half-life: 63–69 hr.

TIME/ACTION PROFILE (effect on serum
prolactin levels)

ROUTE ONSET PEAK DURATION

PO unknown 2–3 hr unknown

Contraindications/Precautions
Contraindicated in: Hypersensitivity to cabergo-
line or ergot alkaloids; Uncontrolled hypertension;
History of pulmonary, pericardial, or retroperito-
neal fibrotic disorders; History of cardiac valvular
disease; Lactation: Has been associated with hyper-
tension, stroke, and seizures. Not to be used for sup-
pression of physiologic lactation.
Use Cautiously in: Hepatic impairment; Patients
who have received medications associated with val-
vular disorders; OB: Use only if clearly needed; Pedi:
Safety not established.

Adverse Reactions/Side Effects
CNS: dizziness, headache, depression, drowsiness,
fatigue, nervousness, vertigo, weakness. Resp: PUL-
MONARY FIBROSIS, pleural effusion. EENT: abnormal
vision. CV: PERICARDIAL FIBROSIS, VALVULAR DISOR-
DERS, postural hypotension, hot flashes. GI: RETRO-
PERITONEAL FIBROSIS, constipation, nausea, abdomi-
nal pain, dyspepsia, vomiting. GU: dysmenorrhea.
Endo: breast pain. Neuro: paresthesia.

Interactions
Drug-Drug:qrisk of hypotension with anti-
hypertensives. Mayqthe effects of SSRIs and
other serotonin agonists (induces serotonin syn-
drome). Effectiveness may bepby phenothia-
zines, butyrophenones (haloperidol), thiox-
anthenes, or metoclopramide (avoid concurrent
use).

Route/Dosage
PO (Adults): 0.25 mg twice weekly; may beqat 4-
wk intervals up to 1 mg twice weekly.

Availability (generic available)
Tablets: 0.5 mg.

NURSING IMPLICATIONS
Assessment
● Monitor BP before and frequently during initial

therapy. Initial doses �1 mg may cause ortho-
static hypotension. Use with caution when admin-
istering concurrently with other medications that
lower BP. Supervise ambulation and transfer dur-
ing initial dosing to prevent injury from hypoten-
sion.

● Evaluate the cardiac status and monitor echocar-
diography at baseline and every 6–12 mo after
initiation of therapy or as indicated clinically by
signs and symptoms of valvular disease (dyspnea,
edema, HF, new cardiac murmur). Use lowest
dose and reassess need for therapy periodically.

● Monitor for signs and symptoms of pulmonary fi-
brosis (dyspnea, persistent coughing, difficulty
with breathing while lying down, peripheral
edema) periodically during therapy. Obtain chest
x-ray prior to therapy and chest x-ray and CT scan
periodically during therapy to assess for pulmo-
nary fibrosis.

● Lab Test Considerations: Monitor serum
prolactin concentrations monthly until normal-
ized (�20 mcg/L in women and �15 mcg/L in
men).

● Monitor erythrocyte sedimentation rate (ESR)
and creatinine at baseline and as needed during
therapy.

Potential Nursing Diagnoses
Risk for injury (Side Effects)
Impaired physical mobility (Indications)

Implementation
● PO: May be taken without regard to food.

Patient/Family Teaching
● Instruct patient to take medication as directed.

Take missed doses as soon as possible within 1
or 2 days. If not remembered until time of next
dose, double dose. If nausea occurs, discuss with
health care professional.

● May cause drowsiness and dizziness. Caution pa-
tient to avoid driving and other activities requiring
alertness until response to medication is known.

● Advise patient to change positions slowly to mini-
mize orthostatic hypotension.
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● Caution patient to avoid concurrent use of alco-
hol during therapy.

● Instruct patients taking cabergoline for pituitary
tumors to inform health care professional imme-
diately if signs of tumor enlargement occur
(blurred vision, sudden headache, severe nausea,
and vomiting).

● Advise patient to notify health care professional if
signs of valvular disorders (shortness of breath,
swelling in extremities) occurs.

● Advise women to consult with health care profes-
sional regarding a nonhormonal method of birth
control. Women should contact health care pro-
fessional promptly if pregnancy is planned or sus-
pected.

● Emphasize the importance of regular follow-up
exams to determine effectiveness and monitor
side effects.

Evaluation/Desired Outcomes
● Decrease in galactorrhea in patients with hyper-

prolactinemia.
● After a normal serum prolactin level has been

maintained for more than 6 mo, cabergoline may
be discontinued. Serum prolactin levels should
be monitored periodically to determine necessity
of reinstituting cabergoline.

caffeine citrate
(ka-feen si-trate)
Cafcit
Classification
Therapeutic: central nervous system stimu-
lants
Pharmacologic: respiratory stimulants

Pregnancy Category C

Indications
Short-term treatment of idiopathic apnea of prema-
turity in infants between 28 and �33 wk gestational
age.

Action
Increases levels of cyclic AMP by inhibiting phos-
phodiesterase. Acts as a bronchial smooth muscle
relaxant. Suggested mechanisms of action include:
Stimulation of the respiratory center, Increased min-
ute ventilation, Decreased threshold to hypercapnea,
Increased response to hypercapnea, Increased skel-
etal muscle tone, Decreased diaphragmatic fatigue,
Increased metabolic rate, Increased oxygen con-
sumption. Therapeutic Effects: Decrease in peri-
ods of apnea.

Pharmacokinetics
Absorption: IV administration results in complete
bioavailability; also absorbed after oral administra-
tion.
Distribution: Rapidly distributes to the brain; CSF
levels in neonates are similar to plasma levels.
Metabolism and Excretion: Mostly metabolized
by the liver (cytochrome P450 1A2) enzymes; 3–
8% converted to theophylline.
Half-life: Infants �9 mo, Children, and Adults: 5
hr; Neonates—3–4 days.

TIME/ACTION PROFILE

ROUTE ONSET PEAK DURATION

IV rapid end of infu-
sion

24 hr

PO rapid 30 min–2 hr 24 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity.
Use Cautiously in: History of seizure disorders;
History of cardiovascular disease; Pedi: Increased
risk of toxicity in neonates with impaired hepatic or
renal function.

Adverse Reactions/Side Effects
CNS: insomnia, irritability, jitteriness, restlessness.
CV: tachycardia. GI: NECROTIZING ENTEROCOLITIS,
feeding intolerance, gastritis, GI bleeding. GU: in-
creased urine output. Derm: dry skin, rash, skin
breakdown. Endo: hypoglycemia, hyperglycemia.
MS: muscle tremors, twitches.

Interactions
Drug-Drug: Cimetidine, fluconazole, and ke-
toconazolepmetabolism (dose reduction of caf-
feine may be necessary). Phenobarbital and phe-
nytoin mayqcaffeine metabolism (qdoses of
caffeine may be necessary). Because caffeine is a
significant metabolite of theophylline, concurrent
administration is not recommended.

Route/Dosage
IV (Neonates): Loading dose—20 mg/kg caffeine
citrate (10 mg/kg caffeine base).
IV, PO (Neonates): Maintenance dose— starting
24 hr after loading dose 5 mg/kg caffeine citrate
(2.5 mg/kg caffeine base) q 24 hr.

Availability (generic available)
Solution for injection: 20 mg/mL caffeine citrate
(10 mg/mL caffeine base) in 3-mL vials. Oral solu-
tion: 20 mg/mL caffeine citrate (10 mg/mL caffeine
base) in 3-mL vials.

NURSING IMPLICATIONS
Assessment
● Assess respiratory status frequently throughout

therapy.
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● Monitor patient for signs of necrotizing entero-
colitis (abdominal distension, vomiting, bloody
stools, lethargy). May be fatal.

● Lab Test Considerations: Monitor serum caf-
feine levels before and periodically during ther-
apy in infants previously treated with theophylline
or in infants whose mothers consumed caffeine
before delivery.

● Monitor serum glucose levels. May cause hypo-
glycemia or hyperglycemia.

● Lab Test Considerations: Therapeutic range:
8–20 mcg/mL.

● Toxicity and Overdose: Serum caffeine levels
of �50 mcg/mL have been associated with seri-
ous toxicity. Monitor serum levels and adjust
dose in neonates with impaired hepatic or renal
function to avoid toxicity.

Potential Nursing Diagnoses
Ineffective breathing pattern (Indications)

Implementation
● PO: Maintenance doses may also be administered

orally.

IV Administration

● pH: 4.7.
● Intermittent Infusion: Solution should be

clear, without particulate matter. Rate: Initial
loading dose should be administered over 30
min. Maintenance doses may be administered
over 10 min every 24 hr beginning 24 hr after
loading dose. Syringe pump should be used to
ensure accurate delivery.

● Syringe Compatibility: alprostadil, amikacin,
aminophylline, calcium gluconate, cefotaxime, ci-
metidine, clindamycin, dexamethasone, dobuta-
mine, dopamine, epinephrine, fentanyl, gentami-
cin, heparin, isoproterenol, lidocaine,
metoclopramide, morphine, nitroprusside, pan-
curonium, penicillin G, phenobarbital, phenyl-
ephrine, sodium bicarbonate, vancomycin.

● Syringe Incompatibility: acyclovir, furosem-
ide, lorazepam, nitroglycerin, oxacillin, panto-
prazole.

● Y-Site Compatibility: doxapram, levofloxacin.
● Additive Compatibility: amino acids, calcium

gluconate, D5W, D50W, dopamine, fat emulsion,
heparin, fentanyl.

Patient/Family Teaching
● Instruct parent on correct technique for adminis-

tration. Measure oral dose accurately with a 1-mL
syringe. If apnea events continue, consult health
care professional; do not increase dose.

● Advise parent to consult health care professional
immediately if signs of necrotizing enterocolitis
occur.

Evaluation/Desired Outcomes
● Decrease in apneic episodes in premature infant.

CALCITONIN
calcitonin (salmon)
(kal-si-toe-nin)

Calcimar, Caltine, Miacalcin

calcitonin (rDNA)
Fortical
Classification
Therapeutic: hypocalcemics
Pharmacologic: hormones

Pregnancy Category C

Indications
IM, Subcut: Treatment of Paget’s disease of bone.
Adjunctive therapy for hypercalcemia. IM, Subcut,
Intranasal: Management of postmenopausal osteo-
porosis.

Action
Inhibits osteoclastic bone resorption and promotes
renal excretion of calcium. Therapeutic Effects:
Decreased rate of bone turnover. Lowering of serum
calcium.

Pharmacokinetics
Absorption: Completely absorbed from IM and
subcut sites. Rapidly absorbed from nasal mucosa;
absorption is 3% compared with parenteral admin-
istration.
Distribution: Unknown.
Metabolism and Excretion: Rapidly metabo-
lized in kidneys, blood, and tissues.
Half-life: 40–90 min.

TIME/ACTION PROFILE

ROUTE ONSET PEAK DURATION

IM, subcut† Unknown 2 hr 6–8 hr
Intranasal‡ rapid 31–39 min Unknown

†Effects on serum calcium; effects on serum alkaline phos-
phates and urinary hydroxyproline in Paget’s disease may re-
quire 6– 24 mo of continuous treatment
‡Serum levels of administered calcitonin

Contraindications/Precautions
Contraindicated in: Hypersensitivity to calcito-
nin, salmon protein or gelatin diluent (in some
products); OB, Lactation: Use not recommended.
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Use Cautiously in: Pedi: Safety not established.

Adverse Reactions/Side Effects
CNS: nasal only—headaches. EENT: nasal
only—rhinitis, epistaxis, nasal irritation. GI: IM,
subcut—nausea, vomiting. GU: IM, subcut—uri-
nary frequency. Derm: rash. Local: injection site
reactions. MS: nasal—arthralgia, back pain.
Misc: allergic reactions including ANAPHYLAXIS, fa-
cial flushing, swelling.

Interactions
Drug-Drug: Previous bisphosphonate therapy, in-
cluding alendronate, risedronate, etidronate,
ibandronate or pamidronate, maypresponse to
calcitonin. Mayplithium levels.

Route/Dosage
Postmenopausal osteoporosis
IM, Subcut (Adults): 100 units every other day.
Intranasal (Adults): 1 spray (200 units)/day in al-
ternating nostrils.

Paget’s disease
IM, Subcut (Adults): 100 units/day initially, after
titration, maintenance dose is usually 50 units/day
or every other day.

Hypercalcemia
IM, Subcut (Adults): 4 units/kg q 12 hr; if ade-
quate response not achieved, mayqdose after 1–2
days to 8 units/kg q 12 hr, and if necessary after 2
more days may beqto 8 units/kg q 6 hr.

Availability (generic available)
Injection : 200 units/mL. Nasal spray: 200 units/
actuation in 3.7-mL bottles.

NURSING IMPLICATIONS
Assessment
● Observe patient for signs of hypersensitivity (skin

rash, fever, hives, anaphylaxis, serum sickness).
Keep epinephrine, antihistamines, and oxygen
nearby in the event of a reaction.

● Assess patient for signs of hypocalcemic tetany
(nervousness, irritability, paresthesia, muscle
twitching, tetanic spasms, seizures) during the
first several doses of calcitonin. Parenteral cal-
cium, such as calcium gluconate, should be avail-
able in case of this event.

● Intranasal: Assess nasal mucosa, septum, turbi-
nates, and mucosal blood vessels periodically
during therapy. If severe ulceration occurs, drug
should be discontinued.

● Lab Test Considerations: Monitor serum cal-
cium and alkaline phosphatase periodically dur-
ing therapy. Levels should normalize within a few
months of initiation of therapy.

● Urine hydroxyproline (24 hr) may be monitored
periodically in patients with Paget’s disease.

Potential Nursing Diagnoses
Acute pain (Indications)
Risk for injury (Indications, Side Effects)

Implementation
● Do not confuse Fortical with Foradil.
● In patients with suspected sensitivity to calcitonin,

skin test should be considered before starting
therapy. Test dose is prepared in a dilution of 10
units/mL by withdrawing 0.05 mL in a tuberculin
syringe and filling to 1 mL with 0.9% NaCl for in-
jection. Mix well and discard 0.9 mL. Administer
0.1 mL intradermally on inner aspect on forearm
and observe site for 15 min. More than mild ery-
thema or wheal constitutes positive response.

● Store injection and unopened nasal spray bottle
in refrigerator. Nasal spray bottle in use can be
stored at room temperature.

● IM, Subcut: Inspect injection site for the appear-
ance of redness, swelling, or pain. Rotate injec-
tion sites. Subcut is the preferred route. Use IM
route if dose exceeds 2 mL in volume. Use multi-
ple sites to minimize inflammatory reaction.

Patient/Family Teaching
● Advise patient to take calcitonin as directed. If

dose is missed and medication is scheduled for
twice a day, take only if possible within 2 hr of
correct time. If scheduled for daily dose, take
only if remembered that day. If scheduled for
every other day, take when remembered and re-
start alternate day schedule. If taking 1 dose 3
times weekly (Mon, Wed, Fri), take missed dose
the next day and set each injection back 1 day; re-
sume regular schedule the following week. Do
not double doses.

● Instruct patient in the proper method of self-in-
jection and care and disposal of equipment.

● Advise patient to report signs of hypercalcemic
relapse (deep bone or flank pain, renal calculi,
anorexia, nausea, vomiting, thirst, lethargy) or al-
lergic response promptly.

● Reassure patient that flushing and warmth follow-
ing injection are transient and usually last about 1
hr.

● Explain that nausea following injection tends to
decrease even with continued therapy.

● Instruct patient to follow low-calcium diet if rec-
ommended by health care professional (see
Appendix M). Women with postmenopausal oste-
oporosis should adhere to a diet high in calcium
and vitamin D.

● Osteoporosis: Advise patients receiving calcito-
nin for the treatment of osteoporosis that exercise
has been found to arrest and reverse bone loss.
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The patient should discuss any exercise limita-
tions with health care professional before begin-
ning program.

● Intranasal: Instruct patient on correct use of na-
sal spray. Demonstrate procedure for use. Before
first use, activate pump by holding upright and
depressing white side arms down toward bottle 5
times until a full spray is emitted. Following acti-
vation, place nozzle firmly in nostril with head in
an upright position and depress the pump toward
the bottle. The pump should NOT be primed be-
fore each daily use. Discard bottle 30 days after
first use.

● Advise patient to notify health care professional if
significant nasal irritation occurs.

Evaluation/Desired Outcomes
● Lowered serum calcium levels.
● Decreased bone pain.
● Slowed progression of postmenopausal osteopo-

rosis. Significant increases in bone marrow den-
sity may be seen as early as 6 mo after initiation of
therapy.

calcitriol, See VITAMIN D
COMPOUNDS.

HIGH ALERT

CALCIUM SALTS
calcium acetate (25% Ca or
12.6 mEq/g)
(kal-see-um ass-e-tate)
Eliphos, PhosLo, Phoslyra

calcium carbonate (40% Ca or
20 mEq/g)
(kal-see-um kar-bo-nate)
Alka-Mints, Amitone, Apo-Cal,
BioCal, Calcarb, Calci-Chew, Calciday,
Calcilac, Calci-Mix, Calcite,

Calglycine, Cal-Plus, Calsan, Cal-
trate, Chooz, Dicarbosil, Equilet, Gen-
calc, Liqui-Cal, Liquid Cal-600, Maalox
Antacid Caplets, Mallamint,

Mylanta Lozenges, Nephro-Calci,
Nu-Cal, Os-Cal, Oysco, Oyst-Cal,

Oystercal, Rolaids Calcium Rich, Sur-
pass, Surpass Extra Strength, Titralac,
Tums, Tums E-X

calcium chloride (27% Ca or
13.6 mEq/g)
(kal-see-um kloh-ride)
calcium citrate (21% Ca or 12
mEq/g) (kal-see-um si-trate)
Cal-Citrate 250, Citrical, Citrical Liqui-
tab

calcium gluconate (9% Ca or
4.5 mEq/g)
(kal-see-um gloo-koh-nate)
Kalcinate

calcium lactate (13% Ca or 6.5
mEq/g) (kal-see-um lak-tate)
Cal-Lac

tricalcium phosphate (39% Ca
or 19.5 mEq/g)
(tri-kal-see-um foss-fate)
Posture
Classification
Therapeutic: mineral and electrolyte re-
placements/supplements
Pharmacologic: antacids

Pregnancy Category C (calcium acetate,
calcium chloride, calcium gluconate in-
jections), UK (calcium carbonate, calcium
citrate, calcium lactate, tricalcium phos-
phate)

Indications
PO, IV: Treatment and prevention of hypocalcemia.
PO: Adjunct in the prevention of postmenopausal
osteoporosis. IV: Emergency treatment of hyperka-
lemia and hypermagnesemia and adjunct in cardiac
arrest or calcium channel blocking agent toxicity
(calcium chloride, calcium gluconate). Calcium
carbonate: May be used as an antacid. Calcium
acetate: Control of hyperphosphatemia in end-stage
renal disease.

Action
Essential for nervous, muscular, and skeletal sys-
tems. Maintain cell membrane and capillary perme-
ability. Act as an activator in the transmission of
nerve impulses and contraction of cardiac, skeletal,
and smooth muscle. Essential for bone formation
and blood coagulation. Binds to dietary phosphate
to form an insoluble calcium phosphate complex,
which is excreted in the feces, resulting in decreased
serum phosphorus concentrations (calcium ace-
tate). Therapeutic Effects: Replacement of cal-
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cium in deficiency states. Control of hyperphospha-
temia in end-stage renal disease without promoting
aluminum absorption (calcium acetate).

Pharmacokinetics
Absorption: Absorption from the GI tract requires
vitamin D. IV administration results in complete bio-
availability.
Distribution: Readily enters extracellular fluid.
Crosses the placenta and enters breast milk.
Metabolism and Excretion: Excreted mostly in
the feces; 20% eliminated by the kidneys.
Half-life: Unknown.

TIME/ACTION PROFILE (effects on serum
calcium)

ROUTE ONSET PEAK DURATION

PO unknown unknown unknown
IV immediate immediate 0.5–2 hr

Contraindications/Precautions
Contraindicated in: Hypercalcemia; Renal cal-
culi; Ventricular fibrillation; Concurrent use of cal-
cium supplements (calcium acetate).
Use Cautiously in: Patients receiving digitalis gly-
cosides; Severe respiratory insufficiency; Renal dis-
ease; Cardiac disease; OB: Hypercalcemia mayq
risk of maternal and fetal complications; Lactation:
Breastfeeding not expected to harm infant provided
that serum calcium levels monitored.

Adverse Reactions/Side Effects
CNS: syncope (IV only), tingling. CV: CARDIAC AR-
REST (IV only), arrhythmias, bradycardia. F and E:
hypercalcemia. GI: constipation, diarrhea (oral so-
lution only), nausea, vomiting. GU: calculi, hyper-
calciuria. Local: phlebitis (IV only).

Interactions
Drug-Drug: Hypercalcemiaqthe risk of digoxin
toxicity. Chronic use with antacids in renal insuffi-
ciency may lead to milk-alkali syndrome. Calcium
supplements, including calcium-containing antac-
ids mayqrisk of hypercalcemia; avoid concurrent
use. Ingestion by mouthpthe absorption of orally
administered tetracyclines, fluoroquinolones,
phenytoin, and iron salts; take 1 hr before or 3 hr
after oral calcium supplements. Excessive amounts
maypthe effects of calcium channel blockers.p
absorption of etidronate and risedronate (do not
take within 2 hr of calcium supplements). Concur-
rent use with diuretics (thiazide) may result in
hypercalcemia. Maypthe ability of sodium poly-
styrene sulfonate to decrease serum potassium.
Drug-Food: Cereals, spinach, or rhubarb may
pthe absorption of calcium supplements.

Route/Dosage
Doses are expressed in mg, g, or mEq of calcium.
PO (Adults): Prevention of hypocalcemia, treat-
ment of depletion, osteoporosis—1–2 g/day.
Antacid—0.5–1.5 g as needed (calcium carbon-
ate only). Hyperphosphatemia in end-stage renal
disease (calcium acetate only)—1334 mg with
each meal, mayqgradually (in absence of hypercal-
cemia) to achieve target serum phosphate levels
(usual dose � 2001–2668 mg with each meal).
PO (Children): Supplementation—45–65 mg/
kg/day.
PO (Infants): Neonatal hypocalcemia—50–150
mg/kg (not to exceed 1 g).
IV (Adults): Emergency treatment of hypocal-
cemia, cardiac standstill—7–14 mEq. Hypocal-
cemic tetany—4.5–16 mEq; repeat until symp-
toms are controlled. Hyperkalemia with cardiac
toxicity—2.25–14 mEq; may repeat in 1–2 min.
Hypermagnesemia—7 mEq.
IV (Children): Emergency treatment of hypocal-
cemia—1–7 mEq. Hypocalcemic tetany—0.5–
0.7 mEq/kg 3–4 times daily.
IV (Infants): Emergency treatment of hypocal-
cemia—�1 mEq. Hypocalcemic tetany—2.4
mEq/kg/day in divided doses.

Availability (generic available)
Calcium Acetate
Gelcaps: 667 mg (169 mg elemental Ca). Tablets:
667 mg (169 mg elemental Ca). Oral solution:
667 mg (169 mg elemental Ca)/5 mL.

Calcium Carbonate
Tablets: 500 mg (200 mg Ca)OTC, 600 mg (240 mg
Ca)OTC, 650 mg (260 mg Ca)OTC, 667 mg (266.8 mg
Ca)OTC, 1 g (400 mg Ca)OTC, 1.25 g (500 mg Ca)OTC,
1.5 g (600 mg Ca)OTC. Chewable tablets: 350 mg
(300 mg Ca)OTC, 420 mg (168 mg Ca)OTC, 450 mg
OTC, 500 mg (200 mg Ca)OTC, 750 mg (300 mg
Ca)OTC, 1 g (400 mg Ca)OTC, 1.25 g (500 mg Ca)OTC.
Gum tablets: 300 mg OTC, 450 mg OTC, 500 mg (200
mg Ca)OTC. Capsules: 1.25 g (500 mg Ca)OTC. Loz-
enges: 600 mg (240 mg Ca)OTC. Oral suspension:
1.25 g (500 mg Ca)/5 mLOTC. Powder: 6.5 g (2400
mg Ca)/packetOTC.

Calcium Chloride
Injection: 10% (1.36 mEq/mL).

Calcium Citrate
Tablets: 250 mgOTC.

Calcium Gluconate
Tablets: 500 mg (45 mg Ca)OTC, 650 mg (58.5 mg
Ca)OTC, 975 mg (87.75 mg Ca)OTC, 1 g (90 mg
Ca)OTC. Injection: 10% (0.45 mEq/mL).
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Calcium Lactate
Tablets: 325 mg (42.45 mg Ca)OTC, 500 mg OTC, 650
mg (84.5 mg Ca)OTC.

Tricalcium Phosphate
Tablets: 600 mg (234 mg Ca)OTC.

NURSING IMPLICATIONS
Assessment
● Calcium Supplement/Replacement: Observe

patient closely for symptoms of hypocalcemia
(paresthesia, muscle twitching, laryngospasm,
colic, cardiac arrhythmias, Chvostek’s or Trous-
seau’s sign). Notify health care professional if
these occur. Protect symptomatic patients by ele-
vating and padding siderails and keeping bed in
low position.

● Monitor BP, pulse, and ECG frequently through-
out parenteral therapy. May cause vasodilation
with resulting hypotension, bradycardia, arrhyth-
mias, and cardiac arrest. Transient increases in
BP may occur during IV administration, espe-
cially in geriatric patients or in patients with hy-
pertension.

● Assess IV site for patency. Extravasation may
cause cellulitis, necrosis, and sloughing.

● Monitor patient on digoxin for signs of toxicity.
● Antacid: When used as an antacid, assess for

heartburn, indigestion, and abdominal pain. In-
spect abdomen; auscultate bowel sounds.

● Lab Test Considerations: Monitor serum cal-
cium or ionized calcium, chloride, sodium, po-
tassium, magnesium, albumin, and parathyroid
hormone (PTH) concentrations before and peri-
odically during therapy for treatment of hypocal-
cemia.

● For patients with hyperphosphatemia: Monitor
serum calcium twice weekly during adjustment
phase. If serum calcium level is �12 m g/dL, dis-
continue therapy and start hemodialysis as
needed; lower dose or temporarily stop therapy
for calcium level between 10.5 to 11.9 mg/dL.

● May causepserum phosphate concentrations
with excessive and prolonged use. When used to
treat hyperphosphatemia in renal failure patients,
monitor phosphate levels.

● Toxicity and Overdose: Assess patient for
nausea, vomiting, anorexia, thirst, severe consti-
pation, paralytic ileus, and bradycardia. Contact
health care professional immediately if these
signs of hypercalcemia occur.

Potential Nursing Diagnoses
Imbalanced nutrition: less than body requirements
(Indications)

Risk for injury , related to osteoporosis or electro-
lyte imbalance (Indications)

Implementation
● High Alert: Errors with IV calcium gluconate

and chloride have occurred secondary to confu-
sion over which salt is ordered. Clarify incom-
plete orders. Confusion has occurred with milli-
gram doses of calcium chloride and calcium
gluconate, which are not equal. Chloride and glu-
conate forms are routinely available on most hos-
pital crash carts; specify form of calcium desired.
Doses should be expressed in mEq.

● Do not confuse Os-Cal (calcium carbonate) with
Asacol (mesalamine).

● In arrest situations, the use of calcium chloride is
now limited to patients with hyperkalemia, hypo-
calcemia, and calcium channel blocker toxicity.

● PO: Administer calcium carbonate or phosphate
1–1.5 hr after meals and at bedtime. Chewable
tablets should be well chewed before swallowing.
Dissolve effervescent tablets in glass of water. Fol-
low oral doses with a full glass of water, except
when using calcium carbonate as a phosphate
binder in renal dialysis. Administer on an empty
stomach before meals to optimize effectiveness in
patients with hyperphosphatemia.

● IM: IM administration of calcium salts can cause
severe necrosis and tissue sloughing. Do not ad-
minister IM.

IV Administration

● IV: IV solution should be warmed to body tem-
perature and given through a small-bore needle
in a large vein to minimize phlebitis. Do not ad-
minister through a scalp vein. May cause cutane-
ous burning sensation, peripheral vasodilation,
and drop in BP. Patient should remain recumbent
for 30–60 min after IV administration.

● If infiltration occurs, discontinue IV. May be
treated with application of heat, elevation, and lo-
cal infiltration of normal saline, 1% procaine HCl,
or hyaluronidase.

● High Alert: Administer slowly. High concentra-
tions may cause cardiac arrest. Rapid administra-
tion may cause tingling, sensation of warmth, and
a metallic taste. Halt infusion if these symptoms
occur, and resume infusion at a slower rate when
they subside.

● Do not administer solutions that are not clear or
that contain a precipitate.
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Calcium Chloride
IV Administration

● Direct IV: May be administered undiluted by IV
push.

● Intermittent/Continuous Infusion: May be di-
luted with D5W, D10W, 0.9% NaCl, D5/0.25%
NaCl, D5/0.45% NaCl, D5/0.9% NaCl, or D5/LR.

● Rate: Maximum rate for adults is 0.7–1.4 mEq/
min (0.5–1 mL of 10% solution); for children,
0.5 mL/min.

● Y-Site Compatibility: acyclovir, alemtuzumab,
alfentanil, amikacin, aminocaproic acid, amino-
phylline, amiodarone, anidulafungin, argatroban,
ascrobic acid, atracurium, atropine, aztreonam,
benztropine, bivalirudin, bleomycin, bumetanide,
buprenorphine, butorphanol, calcium gluconate,
carboplatin, carmustine, caspofungin, cefonocid,
cefotaxime, cefotetan, cefoxitin, ceftaroline,
chloramphenicol, chlorpromazine, cisplatin,
clindamycin, cyanocobalamin, cyclophospha-
mide, cyclosporine, cytarabine, dactinomycin,
daptomycin, dexmedetomidine, digoxin, dilti-
azem, diphenhydramine, dobutamine, docetaxel,
dopamine, doxacurium, doxapram, doxorubicin,
doxycycline, enalaprilat, ephedrine, epinephrine,
epirubicin, epoetin alfa, eptifibatide, ertapenem,
erythromycin, esmolol, etoposide, etoposide
phosphate, famotidine, fenoldopam, fentanyl, flu-
conazole, fludarabine, furosemide, gemcitabine,
gentamicin, glycopyrrolate, granisetron, heparin,
hetastarch, hydromorphone, idarubicin, ifosfam-
ide, insulin, irinotecan, isoproterenol, labetalol,
lidocaine, linezolid, lorazepam, mannitol, mech-
lorethamine, meperidine, metaraminol, metho-
trexate, methoxamine, methyldopate, metoclo-
pramide, metoprolol, metronidazole, micafungin,
midazolam, milrinone, mitoxantrone, morphine,
multivitamin, mycophenolate, nafcillin, nalbu-
phine, naloxone, nesiritide, nitroglycerin, nitro-
prusside, norepinephrine, octreotide, ondanse-
tron, oxaliplatin, oxytocin, paclitaxel,
palonosetron, pancuronium, papaverine, penicil-
lin G, pentazocine, pentobarbital, phenobarbital,
phentolamine, phenylephrine, phytonadione, pi-
peracillin/tazobactam, potassium acetate, potas-
sium chloride, procainamide, promethazine, pro-
pranolol, protamine, pyridoxime, ranitidine,
rocuronium, streptokinase, succinylcholine, su-
fentanil, tacrolimus, teniposide, theophylline, thi-
amine, thiotepa, ticarcillin/clavulanate, tigecyc-
line, tirofiban, tobramycin, tolazoline,
trimetaphan, vancomycin, vasopressin, vencuron-
ium, verapamil, vincristine, vinorelbine, voricon-
azole.

● Y-Site Incompatibility: amphotericin B choles-
teryl, amphotericin B colloidal, amphotericin B

lipid complex, amphotericin B liposome, azathio-
prine, cefazolin, cefoperazone, ceftazidime, cef-
triaxone, cefuroxime, dantrolene, dexametha-
sone, diazepam, diazoxide, fluorouracil, folic
acid, haloperidol, hydrocortisone, indomethacin,
ketorolac, magnesium sulfate, methylpredniso-
lone, oxacillin, pantoprazole, pemetrexed, phe-
nytoin, prochlorperazine, propofol, quinupristin/
dalfopristin, sodium bicarbonate, trimethoprim/
sulfamethoxazole.

Calcium Gluconate
IV Administration

● Direct IV: Administer slowly by direct IV push.
Rate: Maximum administration rate for adults is
1.5–2 mL/min.

● Continuous Infusion: May be further diluted in
1000 mL of D5W, D10W, D20W, D5/0.9% NaCl,
0.9% NaCl, D5/LR, or LR.

● Rate: Administer at a rate not to exceed 200 mg/
min over 12–24 hr.

● Y-Site Compatibility: acyclovir, aldesleukin,
alemtuzumab, alfentanil, allopurinol, amifostine,
amikacin, aminocaproic acid, aminophylline,
amiodarone, anidulafungin, ascorbic acid, atra-
curium, atropine, azathioprine, aztreonam, benz-
tropine, bivalirudin, bleomycin, bumetanide, bu-
prenorphine, butorphanol, calcium chloride,
carboplatin, caspofungin, cefazolin, cefepime, ce-
fonocid, cefoperazone, cefotaxime, cefotetan, ce-
foxitin, ceftazidime, cefuroxime, chlorampheni-
col, chlorpromazine, ciprofloxacin,
cisatracurium, cisplatin, cladribine, clindamycin,
cyanocobalamin, cyclophosphamide, cyclospor-
ine, cytarabine, dactinomycin, daptomycin, dex-
medetomidine, digoxin, diltiazem, diphenhydra-
mine, dobutamine, docetaxel, dopamine,
doripenem, doxacurium, doxapram, doxorubi-
cin, doxorubicin liposome, doxycycline, enalapri-
lat, ephedrine, epinephrine, epirubicin, epoetin
alfa, eptifibatide, ertapenem, erythromycin, es-
molol, etoposide, etoposide phosphate, famoti-
dine, fenoldopam, fentanykl, filgrastim, fludara-
bine, fluorouracil, folic acid, furosemide,
ganciclovir, gemcitabine, gentamicin, glycopyrro-
late, granisetron, heparin, hetastarch, hydromor-
phone, idarubicin, ifosfamide, insulin, irinotecan,
isoproterenol, ketamine, labetalol, levofloxacin,
lidocaine, linezolid, lorazepem, magnesium sul-
fate, mannitol, mechlorethamine, melphalan, me-
peridine, metaraminol, methotrexate, methox-
amine, methyldopate, metoclopramide,
metoprolol, metronidazole, micafungin, midazo-
lam, milrinone, mitoxantrone, morphine, multivi-
tamins, nafcillin, nalbuphine, naloxone, nesiri-
tide, nicardipine, nitroglycerin, nitroprusside,
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norepinephrine, octreotide, ondansetron, oxali-
platin, oxytocin, paclitaxel, palonosetron, pancu-
ronium, pantoprazole, papaverine, penicillin G,
pentamidine, pentaziocine, pentobarbital, pheno-
barbital, phentolamine, phenylephrine, phytona-
dione, piperacillin/tazobactam, potassium ace-
tate, potassium chloride, procainamide,
promethazine, propofol, propranolol, protamine,
pyridoxime, ranitidine, remifentanil, rituximab,
rocuronium, sargramostim, sodium acetate,
streptokinase, succinylcholine, sufentanil, tacroli-
mus, telavancin, teniposide, theophylline, thia-
mine, thiotepa, ticarcillin/clavulanate, tigecycline,
tirofiban, tobramycin, tolazoline, trastuzumab,
trimetaphan, vancomycin, vasopressin, vecuro-
nium, verapamil, vincristine, vinorelbine, vitamin
B complex with C, voriconazole.

● Y-Site Incompatibility: amphotericin B choles-
teryl, amphotericin B colloidal, amphotericin B
lipid complex, amphotericin B liposome, cef-
triaxone, dantrolene, dexamethazone, diazepam,
diazoxide, indomethacin, methylprednisolone,
mycophenolate, oxacillin, pemetrexed, phenyt-
oin, quinupristin/dalfopristin, sodium bicarbon-
ate, sodium phosphates, trimethoprim/sulfameth-
oxazole.

Patient/Family Teaching
● Instruct patient not to take enteric-coated tablets

within 1 hr of calcium carbonate; this will result
in premature dissolution of the tablets.

● Do not administer concurrently with foods con-
taining large amounts of oxalic acid (spinach,
rhubarb), phytic acid (brans, cereals), or phos-
phorus (milk or dairy products). Administration
with milk products may lead to milk-alkali syn-
drome (nausea, vomiting, confusion, headache).
Do not take within 1–2 hr of other medications if
possible.

● Instruct patients on a regular schedule to take
missed doses as soon as possible, then go back to
regular schedule.

● Advise patient that calcium carbonate may cause
constipation. Review methods of preventing con-
stipation (increasing bulk in diet, increasing fluid
intake, increasing mobility) and using laxatives.
Severe constipation may indicate toxicity.

● Advise patient to avoid excessive use of tobacco
or beverages containing alcohol or caffeine.

● Calcium Supplement: Encourage patients to
maintain a diet adequate in vitamin D (see
Appendix M).

● Osteoporosis: Advise patients that exercise has
been found to arrest and reverse bone loss. Pa-

tient should discuss any exercise limitations with
health care professional before beginning pro-
gram.

● Hyperphosphatemia: Advise patient to notify
health care professional promptly if signs and
symptoms of hypercalcemia (constipation, ano-
rexia, nausea, vomiting, confusion, stupor) oc-
cur.

● Advise patient to avoid taking calcium-containing
supplements, including calcium-based antacids
during therapy.

Evaluation/Desired Outcomes
● Increase in serum calcium levels.
● Decrease in the signs and symptoms of hypocal-

cemia.
● Resolution of indigestion.
● Control of hyperphosphatemia in patients with re-

nal failure (calcium acetate only).

candesartan, See ANGIOTENSIN II
RECEPTOR ANTAGONISTS.

HIGH ALERT

capecitabine
(kap-pe-site-a-been)
Xeloda
Classification
Therapeutic: antineoplastics
Pharmacologic: antimetabolites

Pregnancy Category D

Indications
Metastatic colorectal cancer. Adjuvant treatment for
Dukes’ C colon cancer following primary resection.
Metastatic breast cancer that has worsened despite
prior therapy with anthracycline (daunorubicin,
doxorubicin, idarubicin) (to be used in combina-
tion with docetaxel). Metastatic breast cancer that is
resistant to both paclitaxel and an anthracycline
(daunorubicin, doxorubicin, idarubicin) or is resis-
tant to paclitaxel and further anthracycline therapy is
contraindicated.

Action
Converted in tissue to 5-fluorouracil (5-FU),

which inhibits DNA and RNA synthesis by preventing
thymidine production. The enzyme responsible for
the final step in the conversion to 5-FU may be found
in higher concentrations in some tumors. Thera-
peutic Effects: Death of rapidly replicating cells,
particularly malignant ones.
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Pharmacokinetics
Absorption: Well absorbed after oral administra-
tion.
Distribution: Unknown.
Metabolism and Excretion: Metabolized
mostly in tissue and by the liver to 5-FU; 5-FU is me-
tabolized by dihydropyrimidine dehydrogenase to a
less toxic compound; inactive metabolites are ex-
creted primarily in urine.
Half-life: 45 min.

TIME/ACTION PROFILE (blood levels)

ROUTE ONSET PEAK DURATION

PO unknown† 1.5 hr (2 hr
for 5-FU)‡

unknown

†Onset of antineoplastic effect is 6 wk
‡Peak 5-FU levels occur at 2 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity to capecita-
bine or 5-FU; Dihydropyrimidine dehydrogenase de-
ficiency (patients atqrisk of 5-FU toxicity); Se-
vere renal impairment (CCr �30 mL/min); OB:
Potential for fetal harm or death; Lactation: Potential
for serious adverse effects in nursing infants.
Use Cautiously in: Mild-moderate renal impair-
ment (pstarting dose to 75% in patients with CCr
30–50 mL/min); Hepatic dysfunction; Coronary ar-
tery disease; Pedi: Safety not established; Geri:qrisk
of severe diarrhea in patients �80 yr.

Adverse Reactions/Side Effects
CNS: fatigue, headache, dizziness, insomnia. EENT:
eye irritation, epistaxis, rhinorrhea. CV: edema,
chest pain. GI: DIARRHEA, NECROTIZING ENTEROCOLI-
TIS, abdominal pain, anorexia, constipation, dysgeu-
sia, hyperbilirubinemia, nausea, stomatitis, vomit-
ing, dyspepsia, xerostomia. Derm: dermatitis,
hand-and-foot syndrome, nail disorder, alopecia,
erythema, rashes. F and E: dehydration. Hemat:
anemia, leukopenia, thrombocytopenia. MS: ar-
thralgia, myalgia. Neuro: peripheral neuropathy.
Resp: cough, dyspnea. Misc: fever.

Interactions
Drug-Drug: Mayqrisk of bleeding with warfarin
(frequent monitoring of PT/INR recommended).
Toxicityqby concurrent leucovorin. Antacids
mayqabsorption. Mayqblood levels and risk of
toxicity from phenytoin (may need topphenytoin
dose).
Drug-Food: Foodqabsorption, although capeci-
tabine should be given within 30 min after a meal.

Route/Dosage
PO (Adults): 1250 mg/m2 twice daily for 14 days,
followed by 7-day rest period; given in 3-wk cycles.

Renal Impairment
PO (Adults CCr 30-50 mL/min):pinitial dose to
75% of usual.

Availability
Tablets: 150 mg, 500 mg.

NURSING IMPLICATIONS
Assessment
● Assess mucous membranes, number and consist-

ency of stools, and frequency of vomiting. Assess
for signs of infection (fever, chills, sore throat,
cough, hoarseness, pain in lower back or side,
difficult or painful urination). Assess for bleeding
(bleeding gums; bruising; petechiae; and guaiac-
test stools, urine, and emesis). Avoid IM injec-
tions and taking rectal temperatures. Apply pres-
sure to venipuncture sites for 10 min. Anemia
may occur. Monitor for increased fatigue, dysp-
nea, and orthostatic hypotension.

● Notify health care professional if symptoms of
toxicity (stomatitis, uncontrollable vomiting, diar-
rhea, fever) occur; drug may need to be discon-
tinued or dose decreased. Patients with severe di-
arrhea should be monitored carefully and given
fluid and electrolyte replacements if they become
dehydrated.

● Assess patient for hand-and-foot syndrome.
Symptoms include numbness, dysesthesia or par-
esthesia, tingling, painless or painful swelling, er-
ythema, desquamation, blistering, and severe
pain.

● Lab Test Considerations: Monitor hepatic
(serum alkaline phosphatase, AST, ALT, and bili-
rubin), renal, and hematologic (hematocrit, he-
moglobin, leukocyte, platelet count) function be-
fore and periodically during therapy. May cause
leukopenia, anemia, and thrombocytopenia. Leu-
kopenia may require discontinuation of therapy.
Therapy should be interrupted if serum bilirubin
qto 1.5 times normal or greater; may be reinsti-
tuted after bilirubin returns to normal.

● Lab Test Considerations: Monitor PT or INR
frequently in patients receiving warfarin and ca-
pecitabine to adjust warfarin dose. May causeq
bleeding within a few days of initiation of therapy
to 1 mo following discontinuation of therapy. Risk
is greater in patients over 60 yr.

Potential Nursing Diagnoses
Risk for infection (Side Effects)
Imbalanced nutrition: less than body requirements
(Side Effects)

Implementation
● High Alert: Fatalities have occurred with chemo-

therapeutic agents. Before administering, clarify all
ambiguous orders; double-check single, daily, and
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course-of-therapy dose limits; have second practi-
tioner independently double-check original order
and dose calculations. Do not confuse capecitabine
(Xeloda) with orlistat (Xenical).

● Dose modifications are based on degree of toxic-
ity encountered. Once a dose has been reduced
because of toxicity, it should not be increased at a
later time. See manufacturer’s recommendations.

● PO: Administer every 12 hr for 2 wk, followed by
a 1-wk rest period. Tablets should be taken with
water within 30 min after a meal.

Patient/Family Teaching
● Instruct patient to take medication every 12 hr

with water within 30 min after a meal. Missed
doses should be omitted; continue regular sched-
ule. Do not double dose.

● Inform patient of the most common side effects.
Instruct patient to notify health care provider im-
mediately if any of the following occur: diarrhea
(�4 bowel movements in a day or any diarrhea at
night), vomiting (more than once in 24 hr), nau-
sea (loss of appetite and significant decrease in
daily food intake), stomatitis (pain, redness,
swelling, or sore in mouth), hand-and-foot syn-
drome (pain, swelling, or redness of hands and/
or feet), fever or infection (temperature of
�100.5� F or other signs of infection).

● Instruct patient to notify health care professional
if he or she is taking folic acid.

● Instruct patient to notify health care professional if
fever; chills; sore throat; signs of infection; yellowing
of skin or eyes; abdominal pain; joint or flank pain;
swelling of feet or legs; bleeding gums; bruising; pe-
techiae; or blood in urine, stool, or emesis occurs.
Caution patient to avoid crowds and persons with
known infections. Instruct patient to use soft tooth-
brush and electric razor. Patients should be cau-
tioned not to drink alcoholic beverages or take
products containing aspirin or NSAIDs.

● Advise patient to rinse mouth with clear water after
eating and drinking and to avoid flossing to minimize
stomatitis. Viscous lidocaine may be used if mouth
pain interferes with eating. Stomatitis pain may re-
quire treatment with opioid analgesics.

● Review with patient the need for contraception
during therapy.

● Emphasize the importance of routine follow-up
lab tests to monitor progress and to check for
side effects.

Evaluation/Desired Outcomes
● Tumor regression.

capsaicin (kap-say-sin)
Capzasin-HP, Capzasin-P, DiabetAid
Pain and Tingling Relief, Qutenza, Sa-
lonpas Hot, Zostrix Diabetic Foot Pain,
Zostrix, Zostrix-HP
Classification
Therapeutic: nonopioid analgesics (topical)

Pregnancy Category UK

Indications
Temporary management of pain due to rheumatoid
arthritis and osteoarthritis. Treatment of pain associ-
ated with postherpetic neuralgia (topical and trans-
dermal) or diabetic neuropathy. Unlabeled Use:
Treatment of postmastectomy pain syndrome. Treat-
ment of complex regional pain syndrome.

Action
Topical: May deplete and prevent the reaccumula-
tion of a chemical (substance P) responsible for
transmitting painful impulses from peripheral sites
to the CNS. Transdermal: Initially stimulates the
transient receptor potential vanilloid 1 (TRPV1) re-
ceptors on nociceptive nerve fibers in the skin; this
is followed by pain relief thought to be due to a re-
duction in TRPV1–expressing nociceptive nerve
endings. Therapeutic Effects: Relief of discom-
fort associated with painful peripheral syndromes.

Pharmacokinetics
Absorption: Unknown.
Distribution: Unknown.
Metabolism and Excretion: Unknown.
Half-life: Unknown.

TIME/ACTION PROFILE

ROUTE ONSET PEAK DURATION

topical 1–2 wk 2–4 wk† unknown
transdermal unknown unknown unknown

†May take up to 6 wk for head and neck neuralgias

Contraindications/Precautions
Contraindicated in: Hypersensitivity to capsaicin
or hot peppers; Not for use near eyes or on open or
broken skin.
Use Cautiously in: OB, Lactation: Safety not es-
tablished; Pedi: Safety not established in children
�18 yr (transdermal) or �2 yr (topical).

Adverse Reactions/Side Effects
CV: Patch—qBP. Resp: cough. Derm: pain (af-
ter application of patch), transient burning.
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Interactions
Drug-Drug: None significant.

Route/Dosage
Topical (Adults and Children �2 yr): Apply to
affected areas 3–4 times daily.
Transdermal (Adults): Apply up to 4 patches for
60 min (single use); may be repeated q 3 mo, as
needed based on pain (should not be used more
frequently than q 3 mo).

Availability (generic available)
Cream: 0.1%OTC, 0.025%OTC, 0.035%OTC, 0.075%OTC.
Gel: 0.025%OTC. Lotion: 0.025%OTC. Topical Liq-
uid: 0.15%OTC. Transdermal patch (Qutenza):
0.025%/patch, 8% (179 mg)/patch. In combina-
tion with: methylsalicylate (ZiksOTC). See
Appendix B.

NURSING IMPLICATIONS
Assessment
● Assess pain intensity and location before and pe-

riodically throughout therapy.
● Transdermal: Monitor BP periodically during

application.

Potential Nursing Diagnoses
Chronic pain (Indications)
Noncompliance (Patient/Family Teaching)

Implementation
● Do not confuse Zostrix with Zovirax.
● Topical: Apply to affected area not more than 3–

4 times daily. Avoid getting medication into eyes
or on broken or irritated skin. Do not bandage
tightly.

● Topical lidocaine may be applied during the first
1–2 wk of treatment to reduce initial discomfort.

● Transdermal: Identify treatment area (painful
area including areas of hypersensitivity and allo-
dynia) and mark on the skin. If needed, clip hair
(do not shave) in and around treatment area to
promote patch adherence. Cut patch to size and
shape of treatment area. Gently wash area with
mild soap and water and dry thoroughly. Apply
topical anesthetic to the entire treatment area and
surrounding 1–2 cm and keep the local anes-
thetic in place until skin is anesthetized prior to
the application of patch. Remove the topical anes-
thetic with a dry wipe. Gently wash treatment area
with mild soap and water and dry. Use only nitrile
gloves when handling capsaicin and cleaning
capsaicin residue from skin; latex gloves do not
provide adequate protection. Apply patch to dry,
intact skin. Apply patch within 2 hours of opening
pouch. Tear pouch open along the three dashed
lines and remove patch. Inspect patch and iden-
tify the outer surface backing layer with the print-

ing on one side and the capsaicin-containing ad-
hesive on the other side. Adhesive side of the
patch is covered by a clear, unprinted, diago-
nally-cut release liner. Cut patch before removing
protective release liner. Peel a small section of
the release liner back and place adhesive side of
patch on treatment area. While slowly peeling
back release liner from under patch with one
hand, use other hand to smooth the patch down
on to skin. Once patch is applied, leave in place
for 60 minutes. To ensure patch maintains con-
tact with treatment area, a dressing, such as
rolled gauze, may be used. Instruct the patient not
to touch the patch or treatment area.

● Even following use of a local anesthetic prior to
administration of capsaicin, patients may experi-
ence substantial procedural pain. Prepare to treat
acute pain during and following application with
local cooling (such as an ice pack) and/or ap-
propriate analgesic medication (opioids).

● Remove patches by gently and slowly rolling in-
ward. After removal, generously apply Cleansing
Gel to treatment area and leave on for at least 1
min. Remove Cleansing Gel with a dry wipe and
gently wash area with mild soap and water and
dry thoroughly. Aerosolization of capsaicin can
occur upon rapid removal of patches. Remove
patches gently and slowly by rolling adhesive side
inward. If irritation of eyes or airways occurs, re-
move affected individual from the vicinity. Flush
eyes and mucous membranes with cool water. In-
halation of airborne capsaicin can result in
coughing or sneezing. Provide supportive care if
shortness of breath develops. If skin not intended
to be treated comes in contact with capsaicin, ap-
ply Cleansing Gel for one minute and wipe off
with dry gauze. After Cleansing Gel has been
wiped off, wash area with soap and water.

Patient/Family Teaching
● Topical: Instruct patient on the correct method

for application of capsaicin. Rub cream into af-
fected area well so that little or no cream is left on
the surface. Gloves should be worn during appli-
cation or hands should be washed immediately
after application. If application is to hands for ar-
thritis, do not wash hands for at least 30 min after
application.

● Advise patient to apply missed doses as soon as
possible unless almost time for next dose. Pain
relief lasts only as long as capsaicin is used regu-
larly.

● Advise patient that transient burning may occur
with application, especially if applied fewer than
3–4 times daily. Burning usually disappears after
the first few days but may continue for 2–4 wk or
longer. Burning is increased by heat, sweating,
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bathing in warm water, humidity, and clothing.
Burning usually decreases in frequency and in-
tensity the longer capsaicin is used. Decreasing
number of daily doses will not lessen burning but
may decrease amount of pain relief and may pro-
long period of burning.

● Caution patient to flush area with water if capsai-
cin gets into eyes and to wash with warm, but not
hot, soapy water if capsaicin gets on other sensi-
tive areas of the body.

● Instruct patient with herpes zoster (shingles) not
to apply capsaicin cream until lesions have
healed completely.

● Advise patient to discontinue use and notify health
care professional if pain persists longer than 1
mo, worsens, or if signs of infection are present.

● Transdermal: Inform patient that treated area
may be sensitive for a few days to heat (e.g., hot
showers or baths, direct sunlight, vigorous exer-
cise).

● Advise patient that exposure of skin to capsaicin
may result in transient erythema and burning sen-
sation. Instruct patients not to touch patch and if
they accidentally touch patch it may burn and/or
sting.

● Instruct patient to notify health care professional
immediately if irritation of eyes or airways occurs,
or if any of the side effects become severe.

● If opioids are used to treat pain from patch, cau-
tion patient that opioids may cause drowsiness
and to avoid driving or other activities requiring
alertness until response to medication is known.

● May cause transient increases in BP. Instruct pa-
tients to inform health care professional if they
have experienced any recent cardiovascular
event.

● Instruct patients to notify health care professional
if pregnancy is planned or suspected or if breast
feeding.

Evaluation/Desired Outcomes
● Decrease in discomfort associated with:
● Postherpetic neuropathy.
● Diabetic neuropathy.
● Rheumatoid arthritis.
● Osteoarthritis. Pain relief usually begins within

1–2 wk with arthritis, 2–4 wk with neuralgias,
and 4–6 wk with neuralgias of the head and
neck.

captopril, See ANGIOTENSIN-
CONVERTING ENZYME (ACE)
INHIBITORS.

REMS

carBAMazepine
(kar-ba-maz-e-peen)
Carbatrol, Epitol, Equetro, Mazepine,
TEGretol, Tegretol CR, Tegretol-XR,
Teril
Classification
Therapeutic: anticonvulsants, mood stabiliz-
ers

Pregnancy Category D

Indications
Treatment of tonic-clonic, mixed, and complex-par-
tial seizures. Management of pain in trigeminal neu-
ralgia or diabetic neuropathy. Equetro only: Acute
mania and mixed mania. Unlabeled Use: Other
forms of neurogenic pain.

Action
Decreases synaptic transmission in the CNS by af-
fecting sodium channels in neurons. Therapeutic
Effects: Prevention of seizures. Relief of pain in tri-
geminal neuralgia. Decreased mania.

Pharmacokinetics
Absorption: Absorption is slow but complete. Sus-
pension produces earlier, higher peak, and lower
trough levels.
Distribution: Widely distributed. Crosses the
blood-brain barrier. Crosses the placenta rapidly
and enters breast milk in high concentrations.
Protein Binding: Carbamazepine—75–90%;
epoxide—50%.
Metabolism and Excretion: Extensively metabo-
lized in the liver by cytochrome P450 3A4 to active
epoxide metabolite; epoxide metabolite has anticon-
vulsant and antineuralgic activity.
Half-life: Carbamazapine— single dose—25–
65 hr, chronic dosing—Children—8–14 hr;
Adults—12–17 hr; epoxide—34�9 hr.

TIME/ACTION PROFILE (anticonvulsant
activity)

ROUTE ONSET PEAK DURATION

PO up to 1
month†

4–5 hr‡ 6–12 hr

PO-ER up to 1
month†

2–3–12 hr‡ 12 hr

†Onset of antineuralgic activity is 8– 72 hr
‡Listed for tablets; peak level occurs 1.5 hr after a chronic
dose of suspension
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Contraindications/Precautions
Contraindicated in: Hypersensitivity; Bone mar-
row suppression; Concomitant use or use within 14
days of MAO inhibitors; Concurrent use of nefazo-
done; OB: Use only if potential benefits outweigh
risks to the fetus; additional vitamin K during last
weeks of pregnancy has been recommended; Lacta-
tion: Discontinue drug or bottle feed.
Use Cautiously in: All patients (mayqrisk of sui-
cidal thoughts/behaviors); Cardiac or hepatic dis-
ease; Renal failure (dosing adjustment required for
CCr �10 mL/min;qintraocular pressure; Geri:
Older men with prostatic hyperplasia may be atq
risk for acute urinary retention or difficulty initiating
stream.
Exercise Extreme Caution in: Patients posi-
tive for HLA-B*1502 allele (unless benefits clearly
outweigh the risks).

Adverse Reactions/Side Effects
CNS: SUICIDAL THOUGHTS, ataxia, drowsiness, fa-
tigue, psychosis, sedation, vertigo. EENT: blurred
vision, corneal opacities, nystagmus. Resp: pneu-
monitis. CV: HF, edema, hypertension, hypotension,
syncope. GI: hepatitis,qliver enzymes, pancreatitis,
weight gain. GU: hesitancy, urinary retention.
Derm: STEVENS-JOHNSON SYNDROME, TOXIC EPIDER-
MAL NECROLYSIS, photosensitivity, rash, urticaria. F
and E: syndrome of inappropriate antidiuretic hor-
mone (SIADH), hyponatremia. Hemat: AGRANULO-
CYTOSIS, APLASTIC ANEMIA, THROMBOCYTOPENIA, eosin-
ophilia, leukopenia, lymphadenopathy. Misc: chills,
fever, multi-organ hypersensitivity reactions.

Interactions
Drug-Drug: May significantlyplevels of nefazo-
done; concurrent use contraindicated. Mayqme-
tabolism of and thereforeplevels/ effectiveness of
corticosteroids, doxycycline, felbamate, quini-
dine, warfarin, estrogen-containing contra-
ceptives, barbiturates, cyclosporine, benzodi-
azepines, theophylline, lamotrigine,
phenytoin, topiramate, valproic acid, bupro-
pion, and haloperidol. Danazolqblood levels
(avoid concurrent use if possible). Concurrent use
(within 2 wk) of MAO inhibitors may result in hy-
perpyrexia, hypertension, seizures, and death. Vera-
pamil, diltiazem, itraconazole, ketoconazole,
erythromycin, clarithromycin, SSRIs, antide-
pressants, or cimetidine may inhibit the hepatic
metabolism of carbamazepine andqlevels; may
cause toxicity. Enzyme inducers such as rifampin,
phenobarbital, and phenytoin mayplevels. May
qrisk of hepatotoxicity from isoniazid. Felba-
matepcarbamazepine levels butqlevels of active
metabolite. Maypeffectiveness andqrisk of toxicity
from acetaminophen. Mayqrisk of CNS toxicity

from lithium. Maypduration of action of nonde-
polarizing neuromuscular blocking agents.
Drug-Food: Grapefruit juiceqserum levels and
oral bioavailability by 40% and therefore mayqef-
fects.

Route/Dosage
PO (Adults): Anticonvulsant—200 mg twice
daily (tablets) or 100 mg 4 times daily (suspen-
sion);qby 200 mg/day q 7 days until therapeutic
levels are achieved (range is 600–1200 mg/day in
divided doses q 6–8 hr; not to exceed 1 g/day in
12–15-yr-olds. Extended-release products are given
twice daily (XR, CR). Antineuralgic—100 mg
twice daily or 50 mg 4 times daily (suspension);q
by up to 200 mg/day until pain is relieved, then
maintenance dose of 200–1200 mg/day in divided
doses (usual range, 400–800 mg/day).
PO (Children 6–12 yr): 100 mg twice daily (tab-
lets) or 50 mg 4 times daily (suspension).qby 100
mg weekly until therapeutic levels are obtained
(usual range 400–800 mg/day; not to exceed 1 g/
day). Extended-release products (XR, CR) are given
twice daily.
PO (Children �6 yr): 10–20 mg/kg/day in 2–3
divided doses; may beqat weekly intervals until op-
timal response and therapeutic levels are acheived.
Usual maintenance dose is 250–350 mg/day (not to
exceed 35 mg/kg/day).

Availability (generic available)
Tablets: 200 mg. Chewable tablets: 100 mg,
200 mg. Extended-release capsules: 100 mg,
200 mg, 300 mg. Extended-release tablets: 100
mg, 200 mg, 400 mg. Oral suspension (citrus/
vanilla flavor): 100 mg/5 mL.

NURSING IMPLICATIONS
Assessment
● Monitor closely for notable changes in behavior

that could indicate the emergence or worsening
of suicidal thoughts or behavior or depression.

● Monitor for changes in skin condition in early
therapy. Stevens-Johnson syndrome and toxic ep-
idermal necrolysis are significantly more com-
mon in patients with a particular human leuko-
cyte antigen (HLA) allele, HLA-B*1502 (occurs
almost exclusively in patients with Asian ancestry,
including South Asian Indians). Screen patients of
Asian ancestry for the HLA-B*1502 allele before
starting treatment with carbamazepine. If positive,
carbamazepine should not be started unless the
expected benefit outweighs increased risk of seri-
ous skin reactions. Patients who have been taking
carbamazepine for more than a few months with-
out developing skin reactions are at low risk of
these events ever developing.
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● Seizures: Assess frequency, location, duration,
and characteristics of seizure activity.

● Trigeminal Neuralgia: Assess for facial pain
(location, intensity, duration). Ask patient to
identify stimuli that may precipitate facial pain
(hot or cold foods, bedclothes, touching face).

● Bipolar Disorder: Assess mental status (mood,
orientation, behavior) and cognitive abilities be-
fore and periodically during therapy.

● Lab Test Considerations: Monitor CBC, in-
cluding platelet count, reticulocyte count, and se-
rum iron, weekly during the first 2 mo and yearly
thereafter for evidence of potentially fatal blood
cell abnormalities. Medication should be discon-
tinued if bone marrow depression occurs.

● Perform genetic testing for the HLA-B*1502 al-
lele in patients of Asian ancestry prior to begin-
ning therapy.

● Liver function tests, urinalysis, and BUN should
be routinely performed. May causeqAST, ALT,
serum alkaline phosphatase, bilirubin, BUN,
urine protein, and urine glucose levels.

● Monitor serum ionized calcium levels every 6 mo
or if seizure frequency increases. Thyroid func-
tion tests and ionized serum calcium concentra-
tions may bep; hypocalcemiapseizure thresh-
old.

● Monitor ECG and serum electrolytes before and
periodically during therapy. May cause hypona-
tremia.

● May occasionally causeqserum cholesterol,
high-density lipoprotein, and triglyceride concen-
trations.

● May cause false-negative pregnancy test results
with tests that determine human chorionic gonad-
otropin.

● Toxicity and Overdose: Serum blood levels
should be routinely monitored during therapy.
Therapeutic levels range from 4–12 mcg/mL.

Potential Nursing Diagnoses
Risk for injury (Indications, Side Effects)
Chronic pain (Indications)
Disturbed thought process (Indications)

Implementation
● Do not confuse carbamazepine with oxcarbaze-

pine. Do not confuse Tegretol with Trental or Te-
gretol XR.

● Implement seizure precautions as indicated.
● PO: Administer medication with food to minimize

gastric irritation. May take at bedtime to reduce
daytime sedation. Tablets may be crushed if pa-
tient has difficulty swallowing. Do not crush or
chew extended-release tablets. Extended-release

capsules may be opened and the contents sprin-
kled on applesauce or other similar foods.

● Do not administer suspension simultaneously
with other liquid medications or diluents; mixture
produces an orange rubbery mass.

Patient/Family Teaching
● Instruct patient to take carbamazepine around

the clock, as directed. Take missed doses as soon
as possible but not just before next dose; do not
double doses. Notify health care professional if
more than one dose is missed. Medication should
be gradually discontinued to prevent seizures. In-
struct patient to read the Medication Guide be-
fore starting and with each Rx refill; changes may
occur.

● May cause dizziness or drowsiness. Advise pa-
tients to avoid driving or other activities requiring
alertness until response to medication is known.

● Instruct patients that behavioral changes, skin
rash, fever, sore throat, mouth ulcers, easy bruis-
ing, petechiae, unusual bleeding, abdominal
pain, chills, rash, pale stools, dark urine, or jaun-
dice should be reported to health care profes-
sional immediately. Advise patient and family to
notify health care professional if thoughts about
suicide or dying, attempts to commit suicide; new
or worse depression; new or worse anxiety; feel-
ing very agitated or restless; panic attacks; trou-
ble sleeping; new or worse irritability; acting ag-
gressive; being angry or violent; acting on
dangerous impulses; an extreme increase in ac-
tivity and talking, other unusual changes in be-
havior or mood occur.

● Inform patient that coating of Tegretol XR is not
absorbed, but is excreted in feces and may be vis-
ible in stool.

● Advise patient not to take alcohol or other CNS
depressants concurrently with this medication.

● Caution patients to use sunscreen and protective
clothing to prevent photosensitivity reactions.

● Inform patient that frequent mouth rinses, good
oral hygiene, and sugarless gum or candy may
help reduce dry mouth. Saliva substitute may be
used. Consult dentist if dry mouth persists �2 wk.

● Instruct patient to notify health care professional
of medication regimen before treatment or sur-
gery.

● Advise female patients to use a nonhormonal
form of contraception while taking carbamaze-
pine, to avoid breastfeeding, and to notify health
care professional if pregnancy is planned or sus-
pected or if breastfeeding.
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● Emphasize the importance of follow-up lab tests
and eye exams to monitor for side effects.

● Seizures: Advise patients to carry identification
describing disease and medication regimen at all
times.

Evaluation/Desired Outcomes
● Absence or reduction of seizure activity.
● Decrease in trigeminal neuralgia pain. Patients

with trigeminal neuralgia who are pain-free
should be re-evaluated every 3 mo to determine
minimum effective dose.

● Decreased mania and depressive symptoms in Bi-
polar I disorder.

carbidopa/levodopa
(kar-bi-doe-pa/lee-voe-doe-pa)

Levocarb CR, Parcopa, Sinemet, Si-
nemet CR
Classification
Therapeutic: antiparkinson agents
Pharmacologic: dopamine agonists

Pregnancy Category C (carbidopa/levo-
dopa)

Indications
Parkinson’s disease. Not useful for drug-induced ex-
trapyramidal reactions.

Action
Levodopa is converted to dopamine in the CNS,
where it serves as a neurotransmitter. Carbidopa, a
decarboxylase inhibitor, prevents peripheral de-
struction of levodopa. Therapeutic Effects: Relief
of tremor and rigidity in Parkinson’s syndrome.

Pharmacokinetics
Absorption: Well absorbed following oral admin-
istration.
Distribution: Widely distributed. Levodopa—en-
ters the CNS in small concentrations. Carbidopa—
does not cross the blood-brain barrier but does
cross the placenta. Both enter breast milk.
Metabolism and Excretion: Levodopa—
mostly metabolized by the GI tract and liver. Carbi-
dopa—30% excreted unchanged by the kidneys.
Half-life: Levodopa—1 hr; carbidopa—1–2 hr.

TIME/ACTION PROFILE (antiparkinson effects)

ROUTE ONSET PEAK DURATION

Carbidopa unknown unknown 5–24 hr
Levodopa 10–15 min unknown 5–24 hr or

more
Carbidopa/le-

vodopa
sustained
release

unknown 2 hr 12 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Angle-clo-
sure glaucoma; MAO inhibitor therapy; Malignant
melanoma; Undiagnosed skin lesions; Some prod-
ucts contain tartrazine, phenylalanine, or aspartame
and should be avoided in patients with known hy-
persensitivity.
Use Cautiously in: History of cardiac, psychiatric,
or ulcer disease; OB, Pedi: Safety not established;
Lactation: Maypserum prolactin.

Adverse Reactions/Side Effects
CNS: involuntary movements, anxiety, dizziness,
hallucinations, memory loss, psychiatric problems,
urges (gambling, sexual). EENT: blurred vision,
mydriasis. GI: nausea, vomiting, anorexia, dry
mouth, hepatotoxicity. Derm: melanoma. Hemat:
hemolytic anemia, leukopenia. Misc: darkening of
urine or sweat.

Interactions
Drug-Drug: Use with MAO inhibitors may result
in hypertensive reactions.qrisk of arrhythmias with
inhalation hydrocarbon anesthetics (especially
halothane; if possible discontinue 6–8 hr before
anesthesia). Phenothiazines, haloperidol, pa-
paverine, phenytoin, and reserpine maypeffect
of levodopa. Large doses of pyridoxine maypben-
eficial effects of levodopa. Concurrent use with
methyldopa may alter the effectiveness of levodopa
andqrisk of CNS side effects.qhypotension may
result with concurrent antihypertensives. Anti-
cholinergics maypabsorption of levodopa.qrisk
of adverse reactions with selegilene or cocaine.
Drug-Natural Products: Kava-kava mayple-
vodopa effectiveness.
Drug-Food: Ingestion of foods containing large
amounts of pyridoxine maypeffect of levodopa.

Route/Dosage
Carbidopa/Levodopa
PO (Adults): 25 mg carbidopa/100 mg levodopa 3
times daily; may beqevery 1–2 days until desired
effect is achieved (max � 8 tablets of 25 mg carbi-
dopa/100 mg levodopa/day).

Carbidopa/Levodopa Extended-Release
PO (Adults): Patients not currently receiving le-
vodopa—50 mg carbidopa/200 mg levodopa twice
daily (minimum of 6 hr apart) initially. Conversion
from standard carbidopa/levodopa— initiate ther-
apy with at least 10% more levodopa content/day
(may need up to 30% more) given at 4–8 hr inter-
vals while awake. Allow 3 days between dosage
changes; some patients may require larger doses
and shorter dosing intervals.
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Availability
Carbidopa/Levodopa (generic available)
Tablets: 10 mg carbidopa/100 mg levodopa, 25 mg
carbidopa/100 mg levodopa, 25 mg carbidopa/250
mg levodopa. Orally-disintegrating tablets
(mint): 10 mg carbidopa/100 mg levodopa, 25 mg
carbidopa/100 mg levodopa, 25 mg carbidopa/250
mg levodopa. Extended-release tablets: 25 mg
carbidopa/100 mg levodopa, 50 mg carbidopa/200
mg levodopa. In combination with: entacapone
(Stalevo); see Appendix B.

NURSING IMPLICATIONS
Assessment
● Assess parkinsonian symptoms (akinesia, rigidity,

tremors, pill rolling, shuffling gait, mask-like
face, twisting motions, and drooling) during ther-
apy. “On-off phenomenon” may cause symptoms
to appear or improve suddenly.

● Assess BP and pulse frequently during period of
dose adjustment.

● Lab Test Considerations: May cause false-
positive test results in Coombs’ test.

● May causeqserum glucose. Dipstick for urine
ketones may reveal false-positive results.

● Monitor hepatic and renal function and CBC peri-
odically in patients on long-term therapy. May
causeqAST, ALT, bilirubin, alkaline phospha-
tase, LDH, and serum protein-bound iodine con-
centrations. May causepBUN, creatinine, and
uric acid.

● May causephemoglobin,phematocrit, agranu-
locytosis, hemolytic and nonhemolytic anemia,
thrombocytopenia, leukopenia, andqWBC.

● Toxicity and Overdose: Assess for signs of
toxicity (involuntary muscle twitching, facial
grimacing, spasmodic eye winking, exaggerated
protrusion of tongue, behavioral changes). Con-
sult health care professional if symptoms occur.

Potential Nursing Diagnoses
Impaired physical mobility (Indications)
Risk for injury (Indications)

Implementation
● Do not confuse Sinemet with Janumet.
● In the carbidopa/levodopa combination, the

number following the drug name represents the
milligrams of each respective drug.

● In preoperative patients or patients who are NPO,
confer with health care professional about con-
tinuing medication administration.

● PO: Administer on a regular schedule.

● Controlled-release tablets may be administered as
whole or half tablets, but they should not be
crushed or chewed.

● For orally disintegrating tablets, just prior to
administration remove tablet from bottle with dry
hands. Immediately place tablet on top of tongue.
Tablet will dissolve in seconds, then swallow with
saliva. Administration with liquid is not necessary.

Patient/Family Teaching
● Instruct patient to take this medication at regular

intervals as directed. Do not change dose regi-
men or take additional antiparkinson drugs, in-
cluding more carbidopa/levodopa, without con-
sulting health care professional. Take missed
doses as soon as remembered, unless next sched-
uled dose is within 2 hr; do not double doses.

● Explain that gastric irritation may be decreased
by eating food shortly after taking medications
but that high-protein meals may impair levo-
dopa’s effects. Dividing the daily protein intake
among all the meals may help ensure adequate
protein intake and drug effectiveness. Do not
drastically alter diet during carbidopa/levodopa
therapy without consulting health care profes-
sional.

● May cause sudden onset of sleep, drowsiness, or
dizziness. Advise patient to avoid driving and
other activities that require alertness until re-
sponse to drug is known.

● Caution patient to change positions slowly to min-
imize orthostatic hypotension. Health care profes-
sional should be notified if orthostatic hypoten-
sion occurs.

● Instruct patient that frequent rinsing of mouth,
good oral hygiene, and sugarless gum or candy
may decrease dry mouth.

● Caution patient to monitor skin lesions for any
changes. Health care professional should be noti-
fied promptly because carbidopa/levodopa may
activate malignant melanoma.

● Advise patient to notify health care professional of
all Rx or OTC medications, vitamins, or herbal
products being taken and to consult with health
care professional before taking other medica-
tions, especially cold remedies. Large amounts of
vitamin B6 (pyridoxine) and iron may interfere
with the action of levodopa.

● Inform patient that harmless darkening of saliva,
urine, or sweat may occur.

● Advise patient to notify health care professional if
palpitations, urinary retention, involuntary move-
ments, behavioral changes, severe nausea and
vomiting, new skin lesions, or new or increased
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gambling, sexual, or other intense urges occur.
Dose reduction may be required.

● Inform patient that sometimes a “wearing-off” ef-
fect may occur at end of dosing interval. Notify
health care professional if this poses a problem to
lifestyle.

Evaluation/Desired Outcomes
● Resolution of parkinsonian signs and symptoms.

Therapeutic effects usually become evident after
2–3 wk of therapy but may require up to 6 mo.
Patients who take this medication for several yr
may experience a decrease in the effectiveness of
this drug. Effectiveness may sometimes be re-
stored after a “drug holiday.”

carbonyl iron, See IRON
SUPPLEMENTS.

HIGH ALERT

CARBOplatin (kar-boe-pla-tin)
Paraplatin
Classification
Therapeutic: antineoplastics
Pharmacologic: alkylating agents

Pregnancy Category D

Indications
Advanced ovarian carcinoma (with other agents).
Palliative treatment of ovarian carcinoma unrespon-
sive to other modalities.

Action
Inhibits DNA synthesis by producing cross-linking of
parent DNA strands (cell-cycle phase–nonspecific).
Therapeutic Effects: Death of rapidly replicating
cells, particularly malignant ones.

Pharmacokinetics
Absorption: IV administration results in complete
bioavailability.
Distribution: Unknown.
Protein Binding: Platinum is irreversibly bound
to plasma proteins.
Metabolism and Excretion: Excreted mostly by
the kidneys.
Half-life: Carboplatin—2.6–5.9 hr (increased
in renal impairment); platinum—5 days.

TIME/ACTION PROFILE (effects on blood
counts)

ROUTE ONSET PEAK DURATION

IV unknown 21 days 28 days

Contraindications/Precautions
Contraindicated in: Hypersensitivity to carbopla-
tin, cisplatin, or mannitol; OB, Lactation: Pregnancy
or lactation.
Use Cautiously in: Hearing loss; Electrolyte ab-
normalities; Renal impairment (doseprecom-
mended if CCr �60 mL/min); Active infections; Di-
minished bone marrow reserve (dosep
recommended); Other chronic debilitating illnesses;
Geri:qrisk of thrombocytopenia, consider renal
function in dose determination; Patients with child-
bearing potential; Pedi: Safety not established.

Adverse Reactions/Side Effects
CNS: weakness. EENT: ototoxicity. GI: abdominal
pain, nausea, vomiting, constipation, diarrhea, hep-
atitis, stomatitis. GU: gonadal suppression, nephro-
toxicity. Derm: alopecia, rash. F and E: hypocal-
cemia, hypokalemia, hypomagnesemia,
hyponatremia. Hemat: ANEMIA, LEUKOPENIA, THROM-
BOCYTOPENIA. Metab: hyperuricemia. Neuro: pe-
ripheral neuropathy. Misc: hypersensitivity reac-
tions including ANAPHYLACTIC-LIKE REACTIONS.

Interactions
Drug-Drug:qnephrotoxicity and ototoxicity with
other nephrotoxic and ototoxic drugs (amino-
glycosides, loop diuretics).qbone marrow de-
pression with other bone marrow–depressing
drugs or radiation therapy. Maypantibody re-
sponse to live-virus vaccines andqrisk of adverse
reactions.

Route/Dosage
Other dosing formulas are used.
IV (Adults): Initial treatment—300 mg/m2 with
cyclophosphamide at 4-wk intervals. Treatment of
refractory tumors—360 mg/m2 as a single dose;
may be repeated at 4-wk intervals, depending on re-
sponse.

Renal Impairment
IV (Adults): CCr 41–59 mL/min— initial dose
250 mg/m2; CCr 16–40 mL/min— initial dose 200
mg/m2.

Availability (generic available)
Solution for injection: 10 mg/mL.

NURSING IMPLICATIONS
Assessment
● Assess for nausea and vomiting; often occur 6–

12 hr after therapy (1–4 hr for aqueous solu-
tion) and may persist for 24 hr. Prophylactic anti-
emetics may be used. Adjust diet as tolerated to
maintain fluid and electrolyte balance and ensure
adequate nutritional intake. May require discon-
tinuation of therapy.
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● Monitor for bone marrow depression. Assess for
bleeding (bleeding gums, bruising, petechiae,
guaiac stools, urine, and emesis) and avoid IM
injections and rectal temperatures if platelet
count is low. Apply pressure to venipuncture sites
for 10 min. Assess for signs of infection during
neutropenia. Anemia may occur and may be cu-
mulative; transfusions are frequently required.
Monitor for increased fatigue, dyspnea, and or-
thostatic hypotension.

● Monitor for signs of anaphylaxis (rash, urticaria,
pruritus, facial swelling, wheezing, tachycardia,
hypotension). Discontinue medication immedi-
ately and notify physician if these occur. Epineph-
rine and resuscitation equipment should be read-
ily available.

● Audiometry is recommended before initiation of
therapy and subsequent doses. Ototoxicity mani-
fests as tinnitus and unilateral or bilateral hearing
loss in high frequencies and becomes more fre-
quent and severe with repeated doses. Ototoxicity
is more pronounced in children.

● Lab Test Considerations: Monitor CBC, dif-
ferential, and clotting studies before and weekly
during therapy. The nadirs of thrombocytopenia
and leukopenia occur after 21 days and recover
by 30 days after a dose. Nadir of granulocyte
counts usually occurs after 21–28 days and re-
covers by day 35. Withhold subsequent doses un-
til neutrophil count is �2000/mm3 and platelet
count is � 100,000/mm3.

● Monitor renal function and serum electrolytes be-
fore initiation of therapy and before each course
of carboplatin.

● Monitor hepatic function before and periodically
during therapy. May causeqserum bilirubin, al-
kaline phosphatase, and AST concentrations.

Potential Nursing Diagnoses
Risk for infection (Adverse Reactions)
Risk for injury (Side Effects)

Implementation
● High Alert: Fatalities have occurred with

chemotherapeutic agents. Before administering,
clarify all ambiguous orders; double-check sin-
gle, daily, and course-of-therapy dose limits; have
second practitioner independently double-check
original order, calculations, and infusion pump
settings.

● High Alert: Do not confuse carboplatin with cis-
platin. Do not confuse Paraplatin (carboplatin)
with Platinol (cisplatin).

● High Alert: Carboplatin should be administered
in a monitored setting under the supervision of a
physician experienced in cancer chemotherapy.

IV Administration

● pH: 5.0–7.0.
● Solution should be prepared in a biologic cabi-

net. Wear gloves, gown, and mask while handling
medication. Discard equipment in specially des-
ignated containers.

● Do not use aluminum needles or equipment dur-
ing preparation or administration; aluminum re-
acts with the drug.

● Intermittent Infusion: Concentration: 0.5
mg.mL. Stable for 8 hr at room temperature.
Rate: Infuse over 15–60 min.

● Y-Site Compatibility: acyclovir, alfentanil, ami-
fostine, amikacin, aminocaproic acid, aminophyl-
line, amiodarone, amphotericin B colloidal, am-
photericin B lipid complex, amphotericin B
liposome, ampicillin, ampicillin/sulbactam, ani-
dulafungin, argatroban, atracurium, azithromy-
cin, aztreonam, bivalirudin, bleomycin, bumeta-
nide, buprenorphine, butorphanol, calcium
acetate, calcium chloride, calcium gluconate,
caspofungin, cefazolin, cefepime, cefoperazone,
defotaxime, cefotetan, cefoxitin, ceftazidime, cef-
triaxone, cefuroxime, chloramphenicol, chlor-
promazine, ciprofloxacin, cisatracurium, cispla-
tin, clindamycin, cyclophosphamide,
clclosporine, cytarabine, daptomycin, dexame-
thasone, dexmedetomidine, dextrazoxane, di-
goxin, diltiazem, diphenhydramine, decetaxel,
dopamine, doxacurium, doxorubicin hydrochlo-
ride, doxycycline, droperidol, enelaprilat, ephed-
rine, ertapenem, erythromycin, esmolol, etopo-
side, etoposide phosphate, famotidine,
fenoldopam, fentanyl, filgrastim, fluconazole, flu-
darabine, fluorouracil, foscarnet, fosphenytoin,
furosemide, gemcitabine, gentamicin, glycopyrro-
late, granisetron, haloperidol, heparin, heta-
starch, hydralazine, hydrocortisone, hydromor-
phone, imipenem/cilastatin, insulin,
isoproterenol, ketorolac, labetalol, leucovorin,
levofloxacin, lidocaine, linezolid, lorazepam,
magnesium sulfate, mannitol, melphalan, meperi-
dine, meropenem, mesna, metaraminol, metho-
trexate, methyldopate, methylprednisolone, meto-
prolol, metronidazole, midazolam, milrinone,
mintxantrone, mivacurium, morphine, nafcillin,
nalbuphone, naloxone, nesiritide, nicardipine,
nitroglycerine, nitroprusside, norepinephrine,
octreotide, ondansetron, paclitaxel, palonose-
tron, pamidronate, pancuronium, pantoprazole,
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pemetrexed, pentamidine, pentazocine, pento-
barbital, phenylephrine, piperacillin/tazobactam,
potassium acetate, potassium chloride, potassium
phosphates, prochlorperazine, propranolol,
quinupristin/dalfopristin, ranitidine, remifentanil,
rituximab, rocuronium, sargramostim, sodium
acetate, sodium bicarbonate, sodium phosphates,
succinylcholine, sufentanil, tacrolimus, tenipo-
side, theophylline, thiotepa, ticarcillin/clavulan-
ate, tigecycline, tirofiban, tobramycin, trastu-
zumab, trimethoprim/sulfamethoxazole,
vancomycin, vecuronium, verapamil, vincristine,
vinorelbine, voriconizole, zidovudine, zoledronic
acid.

● Y-Site Incompatibility: allopurinol, dantro-
lene, diazepam, dobutamine, epinephrine, meto-
clopramide, phenobarbital, phentolamine, phe-
nytoin, procainamide, promethazine, thiopental.

Patient/Family Teaching
● Instruct patient to notify health care professional

promptly if fever; chills; sore throat; signs of in-
fection; lower back or side pain; difficult or pain-
ful urination; bleeding gums; bruising; pinpoint
red spots on skin; blood in stools, urine, or eme-
sis; increased fatigue, dyspnea, or orthostatic hy-
potension occurs.

● Caution patient to avoid crowds and persons with
known infections. Instruct patient to use soft
toothbrush and electric razor and to avoid falls.
Caution patients not to drink alcoholic beverages
or take medication containing aspirin or NSAIDs
because they may precipitate gastric bleeding.

● Instruct patient to promptly report any numbness
or tingling in extremities or face, decreased coor-
dination, difficulty with hearing or ringing in the
ears, unusual swelling, or weight gain to health
care professional.

● Instruct patient not to receive any vaccinations
without advice of health care professional and to
avoid contact with persons who have received
oral polio vaccine within the past several months.

● Advise patient of the need for contraception (if
patient is not infertile as a result of surgical or ra-
diation therapy).

● Instruct patient to inspect oral mucosa for ery-
thema and ulceration. If ulceration occurs, advise
patient to notify health care professional, rinse
mouth with water after eating, and use sponge
brush. Mouth pain may require treatment with
opioids.

● Discuss with patient the possibility of hair loss.
Explore methods of coping.

● Emphasize the need for periodic lab tests to mon-
itor for side effects.

Evaluation/Desired Outcomes
● Decrease in size or spread of ovarian carcinoma.

carisoprodol
(kar-i-sop-roe-dole)
Soma
Classification
Therapeutic: skeletal muscle relaxants (cen-
trally acting)

Schedule IV

Pregnancy Category C

Indications
Adjunct to rest and physical therapy in the treatment
of muscle spasm associated with acute painful mus-
culoskeletal conditions.

Action
Skeletal muscle relaxation, probably due to CNS de-
pression. Therapeutic Effects: Skeletal muscle
relaxation.

Pharmacokinetics
Absorption: Well absorbed after oral administra-
tion.
Distribution: Crosses the placenta; high concen-
trations in breast milk.
Metabolism and Excretion: Mostly metabolized
by the liver via CYP2C19 to meprobamate; 2% of
Whites, 4% of Blacks, and 14% of Asians have
CYP2C19 genotype that results in reduced metabo-
lism of carisoprodol (poor metabolizers) into its ac-
tive metabolite (may result inqsedation).
Half-life: 8 hr.

TIME/ACTION PROFILE (skeletal muscle
relaxation)

ROUTE ONSET PEAK DURATION

PO 30 min unknown 4–6 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity to cariso-
prodol or to meprobamate; Porphyria or suspected
porphyria.
Use Cautiously in: Severe liver or kidney disease;
OB, Lactation, Pedi: Safety not established for preg-
nant women, breastfeeding infants, or children �16
yr; Geri: Poorly tolerated due to anticholinergic ef-
fects. Appears on Beers list.

Adverse Reactions/Side Effects
CNS: dizziness, drowsiness, agitation, ataxia, de-
pression, headache, insomnia, irritability, syncope.
Resp: asthma attacks. CV: hypotension, tachycar-
dia. GI: epigastric distress, hiccups, nausea, vomit-
ing. Derm: flushing, rashes. Hemat: eosinophilia,
leukopenia. Misc: ANAPHYLACTIC SHOCK, fever, psy-
chological dependence, severe idiosyncratic reac-
tion.
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Interactions
Drug-Drug: Additive CNS depression with other
CNS depressants including alcohol, antihista-
mines, opioid analgesics, and sedative/hypnot-
ics.
Drug-Natural Products: Concomitant use of
kava-kava, valerian, skullcap, chamomile, or
hops canqCNS depression.

Route/Dosage
PO (Adults �16 yrs): 250–350 mg 4 times daily
for no longer than 2–3 wk.

Availability (generic available)
Tablets: 250 mg, 350 mg. Cost: Generic—350
mg $14.99/30. In combination with: aspirin
(Soma compound) and codeine. See Appendix B.

NURSING IMPLICATIONS
Assessment
● Assess patient for pain, muscle stiffness, and

range of motion before and periodically through-
out therapy.

● Observe patient for idiosyncratic symptoms that
may appear within minutes or hours of adminis-
tration during the first dose. Symptoms include
extreme weakness, quadriplegia, dizziness,
ataxia, dysarthria, visual disturbances, agitation,
euphoria, confusion, and disorientation. Usually
subsides over several hours.

● Geri: Assess geriatric patients for anticholinergic
effects (sedation and weakness).

Potential Nursing Diagnoses
Acute pain (Indications)
Impaired bed mobility (Indications)
Risk for injury (Side Effects)

Implementation
● Provide safety measures as indicated. Supervise

ambulation and transfer of patients.
● PO: Administer with food to minimize GI irrita-

tion. Give dose at bedtime.

Patient/Family Teaching
● Instruct patient to take medication as directed.

Missed doses should be taken within 1 hr; if not,
omit and return to regular dosing schedule. Do
not double doses.

● Encourage patient to comply with additional ther-
apies prescribed for muscle spasm (rest, physical
therapy, heat, etc).

● May cause dizziness or drowsiness. Advise patient
to avoid driving or other activities requiring alert-
ness until response to drug is known.

● Instruct patient to change positions slowly to min-
imize orthostatic hypotension.

● Advise patient to avoid concurrent use of alcohol
and other CNS depressants while taking this med-
ication.

● Instruct patient to notify health care professional
if signs of allergy (rash, hives, swelling of tongue
or lips, dyspnea) or idiosyncratic reaction occur.

Evaluation/Desired Outcomes
● Decreased musculoskeletal pain and muscle

spasticity.
● Increased range of motion.

HIGH ALERT

carmustine (kar-mus-teen)
BCNU, BiCNU, Gliadel
Classification
Therapeutic: antineoplastics
Pharmacologic: alkylating agents

Pregnancy Category D

Indications
Alone or with other treatments (surgery, radiation)
in the management of: Brain tumors, Multiple mye-
loma, Hodgkin’s disease, Other lymphomas.

Action
Inhibits DNA and RNA synthesis (cell-cycle phase–
nonspecific). Therapeutic Effects: Death of rap-
idly replicating cells, especially malignant ones.

Pharmacokinetics
Absorption: Following IV administration, absorp-
tion is complete. Following implantation, action is
primarily local.
Distribution: Highly lipid soluble; readily pene-
trates CSF. Enters breast milk.
Metabolism and Excretion: Rapidly metabo-
lized. Some metabolites have antineoplastic activity.
Half-life: Biologic—15–30 min; chemical—5
min.

TIME/ACTION PROFILE (effect on platelet
counts)

ROUTE ONSET PEAK DURATION

IV days 4–5 wk 6 wk

Contraindications/Precautions
Contraindicated in: Hypersensitivity; OB, Lacta-
tion: Pregnancy or lactation.
Use Cautiously in: Infections; Depressed bone
marrow reserve; Geri: Consider age relatedpin
body mass, renal/hepatic/cardiovascular function,



Name /bks_51510_deglin_dg/51510_c        02/17/2012 03:17PM     Plate # 0-Composite pg 272   # 24

272 carmustine

concurrent medications and chronic illnesses; Im-
paired pulmonary, hepatic, or renal function; Other
chronic debilitating illnesses; OB: Patients with
childbearing potential.

Adverse Reactions/Side Effects
Resp: PULMONARY FIBROSIS, pulmonary infiltrates.
GI: hepatotoxicity, nausea, vomiting, anorexia, diar-
rhea, esophagitis. GU: renal failure. Derm: alope-
cia. Hemat: LEUKOPENIA, THROMBOCYTOPENIA, ane-
mia. Local: pain at IV site.

Interactions
Drug-Drug:qbone marrow depression with other
antineoplastics or radiation therapy. Smoking
qrisk of pulmonary toxicity. Maypantibody re-
sponse to live-virus vaccines andqrisk of adverse
reactions. Myelosuppression may beqby cimeti-
dine.

Route/Dosage
IV (Adults and Children): 150–200 mg/m2 sin-
gle dose q 6–8 wk or 75–100 mg/m2/day for 2 days
q 6 wk or 40 mg/m2/day for 5 days q 6 wk.
Intracavitary (Adults): Up to 61.6 mg (8 implants)
placed in cavity created during surgical resection of
brain tumor.

Availability
Injection: 100 mg/vial. Intracavitary wafer: 7.7
mg in packages of 8.

NURSING IMPLICATIONS
Assessment
● Monitor vital signs before and frequently during

therapy.
● Monitor for bone marrow depression. Assess for

bleeding (bleeding gums, bruising, petechiae,
guaiac stools, urine, and emesis) and avoid IM
injections and taking rectal temperatures if plate-
let count is low. Apply pressure to venipuncture
sites for 10 min. Assess for signs of infection dur-
ing neutropenia. Anemia may occur; monitor for
increased fatigue, dyspnea, and orthostatic hypo-
tension.

● Assess respiratory status for dyspnea or cough.
Obtain pulmonary function tests at baseline and
frequently during therapy. Pulmonary toxicity
usually occurs after high cumulative doses or sev-
eral courses of therapy but may also occur fol-
lowing 1–2 courses of low doses. Symptoms may
be rapid or gradual in onset; damage may be re-
versible or irreversible. Delayed pulmonary fibro-
sis may occur years after therapy. Notify health
care professional promptly if symptoms occur.

● Monitor IV site closely. Carmustine is an irritant.
Instruct patient to notify nurse immediately if dis-
comfort occurs at IV site. Discontinue IV immedi-

ately if infiltration occurs. Ice may be applied to
site. May cause hyperpigmentation of skin along
vein.

● Monitor intake and output, appetite, and nutri-
tional intake. Assess for nausea and vomiting,
which occur within 2 hr of administration and
persist for 4–6 hr. Administration of an anti-
emetic before and during therapy and adjusting
diet as tolerated may help maintain fluid and
electrolyte balance and nutritional status.

● Lab Test Considerations: Monitor CBC with
differential and platelet count before and weekly
for at least 6 wk following each dose. The nadir of
thrombocytopenia occurs in 4–5 wk; the nadir of
leukopenia in 5–6 wk. Recovery usually occurs
in 6–7 wk but may take 10–12 wk after pro-
longed therapy. Withhold dose and notify physi-
cian if platelet count is �100,000/mm3 or leuko-
cyte count is �4000/mm3. Anemia is usually mild.

● Monitor serum bilirubin, AST, ALT, and LDH be-
fore and periodically during therapy. May cause
mild, reversibleqin AST, alkaline phosphatase,
and bilirubin.

● Monitor BUN, serum creatinine, and uric acid be-
fore and periodically during therapy. Notify health
care professional if BUN is elevated.

Potential Nursing Diagnoses
Risk for injury (Side Effects)
Disturbed body image (Side Effects)

Implementation
● High Alert: Fatalities have occurred with

chemotherapeutic agents. Before administering,
clarify all ambiguous orders; double-check sin-
gle, daily, and course-of-therapy dose limits; have
second practitioner independently double-check
original order, calculations, and infusion pump
settings.

IV Administration

● pH: 5.6–6.0.
● Solution should be prepared in a biologic cabi-

net. Wear gloves, gown, and mask while handling
medication. Discard equipment in designated
containers. Contact with skin may cause transient
hyperpigmentation.

● Intermittent Infusion: Dilute contents of each
100-mg vial with 3 mL of absolute ethyl alcohol
provided as a diluent. Dilute this solution with 27
mL of sterile water for injection. Concentra-
tion: 3.3 mg/mL. Diluent: May be further di-
luted with 500 mL of D5W or 0.9% NaCl in a glass
container.

● Solution is clear and colorless. Do not use vials
that contain an oily film, which indicates decom-
position. Reconstituted solution is stable for 24 hr
when refrigerated and protected from light. Solu-
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tion contains no preservatives; do not use as a
multidose vial.

● IV lines may be flushed with 5–10 mL of 0.9%
NaCl before and after carmustine infusion to min-
imize irritation at the injection site. Rate: Infuse
dose over at least 2 hr. Rapid infusion rate may
cause local pain, burning at site, and flushing. Fa-
cial flushing occurs within 2 hr and may persist
for 4 hr.

● Y-Site Compatibility: acyclovir, alfentanil, ami-
fostine, amikacin, aminocaproic acid, aminophyl-
line, amiodarone, amphotericin B colloidal, am-
photericin B lipid complex, amphotericin B
liposome, ampicillin, ampicillin/sulbactam, ani-
dulafungin, argatroban, atracurium, azithromy-
cin, aztreonam, bivalirudin, bleomycin, bumeta-
nide, buprenorphine, butorphanol, calcium
acetate, calcium chloride, calcium gluconate,
caspofungin, cefazolin, cefepime, cefoperazone,
cefotaxime, cefotetan, cefoxitin, ceftazidime, cef-
triaxone, cefuroxime, chloramphenicol, chlor-
promazine, ciprofloxacin, cisatracurium, cispla-
tin, clindamycin, cyclophosphamide,
cyclosporine, cytarabine, daptomycin, dexame-
thasone, dexmedetomidine, dexrazoxane, di-
goxin, diltiazem, diphenhydramine, docetaxel,
dopamine, doxacurium, doxorubicin, doxyxyc-
line, droperidol, enalaprilat, ephedrine, ertape-
nem, esmolol, etoposide, etoposide phosphate,
famotidine, fenoldopam, fentanyl, filgrastim, flu-
conazole, fludarabine, fluorouraciol, foscarnet,
fosphenytoin, furosemide, ganciclovir, gemcita-
bine, gentamicin, glycopyrrolate, granisetron,
haloperidol, heparin, hetastarch, hydralazine, hy-
drocortisone, hydromorphone, imipenem/cilas-
tatin, insulin, isoproterenol, ketorolac, labetalol,
leucovorin, levofloxacin, lidocaine, linezolid, lor-
azepam, magnesium sulfate, mannitol, mel-
phalan, meperidine, peropenem, mesna, metara-
minol, methotrexate, methyldopate,
methylprednisolone, metoprolol, metronidazole,
midazolam, milrinone, mitoxantrone, morphine,
nafcillin, nalbuphine, naloxone, nesiritide, nicar-
dipine, nitriglycerine, nitroprusside, norepineph-
rine, octreotide, ondansetron, paclitaxel, palono-
setron, pamidronate, panduronium,
pantoprazole, pentamidine, pentazocine, pento-
barbital, phenylephrine, piperacillin/tazobactam,
potassium acetate, potassium chloride, potassium
phosphates, prochlorperazine, propranolol,
quinupristin/dalfopristin, ranitidine, remifentanil,
dituximab, rocuronium, sargramostim, sodium
acetate, sodium bicarbonate, sodium phosphates,
succinylcholine, sufentanil, tacrolimus, tenipo-

side, theophylline, thiotepa, ticarcillin/clavulan-
ate, tigecycline, tirofiban, tobramycin, trastu-
zumab, trimpethoprim/sulfamethoxazole,
vancomycin, vasopressin, vecuronium, verapamil,
vincristine, vinorelbine, voriconazole, zidovudine,
zoledronic acid.

● Y-Site Incompatibility: allopurinol, dantro-
lene, diazapam, epinephrine, metoclopramide,
phenobarbital, phentolamine, phenytoin, pro-
cainamide, promethazine, thiopental.

● Additive Incompatibility: allopurinol, sodium
bicarbonate.

Patient/Family Teaching
● Instruct patient to notify health care professional

if fever; chills; sore throat; signs of infection;
lower back or side pain; difficult or painful urina-
tion; bleeding gums; bruising; petechiae; or
blood in urine, stool, or emesis occurs. Caution
patient to avoid crowds and persons with known
infections. Instruct patient to use soft toothbrush
and electric razor. Patients should be cautioned
not to drink alcoholic beverages or to take prod-
ucts containing aspirin or NSAIDs.

● Instruct patient to notify health care professional
if shortness of breath or increased cough occurs.
Encourage patient not to smoke, because smok-
ers are at greater risk for pulmonary toxicity.

● Instruct patient to inspect oral mucosa for red-
ness and ulceration. If mouth sores occur, advise
patient to use sponge brush and rinse mouth with
water after eating and drinking. Stomatitis may
require treatment with opioid analgesics.

● Discuss with patient the possibility of hair loss.
Explore coping strategies.

● Advise patient of the need for contraception and
to avoid breastfeeding during therapy.

● Instruct patient not to receive any vaccinations
without advice of health care professional.

● Emphasize need for periodic lab tests to monitor
for side effects.

Evaluation/Desired Outcomes
● Decrease in size and spread of tumor.
● Improvement in hematologic parameters in non-

solid cancers.

carvedilol (kar-ve-di-lole)
Coreg, Coreg CR
Classification
Therapeutic: antihypertensives
Pharmacologic: beta blockers

Pregnancy Category C
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Indications
Hypertension. HF (ischemic or cardiomyopathic)
with digoxin, diuretics, and ACE inhibitors. Left ven-
tricular dysfunction after myocardial infarction.

Action
Blocks stimulation of beta1(myocardial) and beta2

(pulmonary, vascular, and uterine)-adrenergic re-
ceptor sites. Also has alpha1 blocking activity, which
may result in orthostatic hypotension. Therapeutic
Effects: Decreased heart rate and BP. Improved
cardiac output, slowing of the progression of HF and
decreased risk of death.

Pharmacokinetics
Absorption: Well absorbed but rapidly undergoes
extensive first-pass hepatic metabolism, resulting in
25–35% bioavailability. Food slows absorption.
Distribution: Unknown.
Protein Binding: 98%.
Metabolism and Excretion: Extensively metabo-
lized (primarily by CYP2D6 and CYP2C9; the
CYP2D6 enzyme system exhibits genetic polymor-
phism); �7% of population may be poor metabol-
izers and may have significantlyqcarvedilol concen-
trations and anqrisk of adverse effects); excreted
in feces via bile, �2% excreted unchanged in urine.
Half-life: 7–10 hr.

TIME/ACTION PROFILE (cardiovascular
effects)

ROUTE ONSET PEAK DURATION

PO within 1 hr 1–2 hr 12 hr
PO-CR unknown 5 hr 24 hr

Contraindications/Precautions
Contraindicated in: History of serious hypersen-
sitivity reaction (Stevens-Johnson syndrome, angio-
edema, anaphylaxis); Pulmonary edema; Cardio-
genic shock; Bradycardia, heart block or sick sinus
syndrome (unless a pacemaker is in place); Uncom-
pensated HF requiring IV inotropic agents (wean be-
fore starting carvedilol); Severe hepatic impairment;
Asthma or other bronchospastic disorders.
Use Cautiously in: HF (condition may deteriorate
during initial therapy); Renal impairment; Hepatic
impairment; Diabetes mellitus (may mask signs of
hypoglycemia); Thyrotoxicosis (may mask symp-
toms); Peripheral vascular disease; History of severe
allergic reactions (intensity of reactions may be in-
creased); OB: Crosses placenta and may cause fetal/
neonatal bradycardia, hypotension, hypoglycemia,
or respiratory depression); Lactation, Pedi: Safety
not established; Geri:qsensitivity to beta blockers;
initial dose reduction recommended.

Adverse Reactions/Side Effects
CNS: dizziness, fatigue, weakness, anxiety, depres-
sion, drowsiness, insomnia, memory loss, mental
status changes, nervousness, nightmares. EENT:
blurred vision, dry eyes, intraoperative floppy iris
syndrome, nasal stuffiness. Resp: bronchospasm,
wheezing. CV: BRADYCARDIA, HF, PULMONARY EDEMA.
GI: diarrhea, constipation, nausea. GU: erectile
dysfunction,plibido. Derm: STEVENS-JOHNSON SYN-
DROME, TOXIC EPIDERMAL NECROLYSIS, itching, rashes,
urticaria. Endo: hyperglycemia, hypoglycemia. MS:
arthralgia, back pain, muscle cramps. Neuro: par-
esthesia. Misc: ANAPHYLAXIS, ANGIOEDEMA, drug-in-
duced lupus syndrome.

Interactions
Drug-Drug: General anesthetics, IV phenyt-
oin, diltiazem, and verapamil may causeqmyo-
cardial depression.qrisk of bradycardia with di-
goxin. Amiodarone or fluconazole mayqlevels.
qhypotension may occur with other anti-
hypertensives, acute ingestion of alcohol, or ni-
trates. Concurrent use with clonidineqhypoten-
sion and bradycardia. Mayqwithdrawal
phenomenon from clonidine (discontinue carvedi-
lol first). Concurrent administration of thyroid
preparations maypeffectiveness. May alter the ef-
fectiveness of insulins or oral hypoglycemic
agents (dose adjustments may be necessary). May
peffectiveness of theophylline. Maypbeneficial
beta1-cardiovascular effects of dopamine or dobu-
tamine. Use cautiously within 14 days of MAO in-
hibitor therapy (may result in hypotension/brady-
cardia). Cimetidine mayqtoxicity from carvedilol.
Concurrent NSAIDs maypantihypertensive action.
Effectiveness may bepby rifampin. Mayqserum
digoxin levels. Mayqblood levels of cyclosporine
(monitor blood levels).

Route/Dosage
PO (Adults): Hypertension—6.25 mg twice daily,
may beqq 7–14 days up to 25 mg twice daily or
extended-release—20 mg once daily, dose may be
doubled every 7–14 days up to 80 mg once daily;
HF—3.125 mg twice daily for 2 wk; may beqto
6.25 mg twice daily. Dose may be doubled q 2 wk as
tolerated (not to exceed 25 mg twice daily in pa-
tients �85 kg or 50 mg twice daily in patients �85
kg) or extended-release—10 mg once daily, dose
may be doubled every 2 wk as tolerated up to 80 mg
once daily; Left ventricular dysfunction after
MI—6.25 mg twice daily,qafter 3–10 days to 12.5
twice daily then to target dose of 25 mg twice daily;
some patients may require lower initial doses and
slower titration or extended-release—20 mg once
daily, dose may be doubled every 3–10 days up to
80 mg once daily.
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Availability (generic available)
Tablets: 3.125 mg, 6.25 mg, 12.5 mg, 25 mg. Cost:
Generic—3.125 mg $10.00/180, 6.25 mg $10.00/
180, 12.5 mg $10.00/180, 25 mg $10.00/180. Ex-
tended-release capsules: 10 mg, 20 mg, 40 mg,
80 mg. Cost: all strengths $402.97/90.

NURSING IMPLICATIONS
Assessment
● Monitor BP and pulse frequently during dose ad-

justment period and periodically during therapy.
Assess for orthostatic hypotension when assisting
patient up from supine position.

● Monitor intake and output ratios and daily
weight. Assess patient routinely for evidence of
fluid overload (peripheral edema, dyspnea, rales/
crackles, fatigue, weight gain, jugular venous dis-
tention). Patients may experience worsening of
symptoms during initiation of therapy for HF.

● Hypertension: Check frequency of refills to de-
termine adherence.

● Lab Test Considerations: May causeqBUN,
serum lipoprotein, potassium, triglyceride, and
uric acid levels.

● May causeqANA titers.
● May causeqin blood glucose levels.
● Toxicity and Overdose: Monitor patients re-

ceiving beta blockers for signs of overdose
(bradycardia, severe dizziness or fainting, severe
drowsiness, dyspnea, bluish fingernails or palms,
seizures). Notify health care professional imme-
diately if these signs occur.

Potential Nursing Diagnoses
Decreased cardiac output (Side Effects)
Noncompliance (Patient/Family Teaching)

Implementation
● Do not confuse carvedilol with captopril.
● Discontinuation of concurrent clonidine should

be gradual, with carvedilol discontinued first over
1-2 wk with limitation of physical activity; then,
after several days, discontinue clonidine.

● PO: Take apical pulse before administering. If
�50 bpm or if arrhythmia occurs, withhold medi-
cation and notify health care professional.

● Administer with food to minimize orthostatic hy-
potension.

● Administer extended-release capsulesin the
morning. Swallow whole; do not crush, break, or
chew. Extended-release capsules may be opened
and sprinkled on cold applesauce and taken im-
mediately; do not store mixture.

● To convert from immediate-release to extended-
release product, doses of 3.125 mg twice daily

can be converted to 10 mg daily; doses of 6.25
mg twice daily can be converted to 20 mg daily;
doses of 12.5 mg twice daily can be converted to
40 mg daily; and doses of 25 mg twice daily can
be converted to 80 mg daily.

Patient/Family Teaching
● Instruct patient to take medication as directed, at

the same time each day, even if feeling well. Do
not skip or double up on missed doses. Take
missed doses as soon as possible up to 4 hr be-
fore next dose. Abrupt withdrawal may precipitate
life-threatening arrhythmias, hypertension, or
myocardial ischemia.

● Advise patient to make sure enough medication is
available for weekends, holidays, and vacations. A
written prescription may be kept in wallet in case
of emergency.

● Teach patient and family how to check pulse and
BP. Instruct them to check pulse daily and BP bi-
weekly. Advise patient to hold dose and contact
health care professional if pulse is �50 bpm or
BP changes significantly.

● May cause drowsiness or dizziness. Caution pa-
tients to avoid driving or other activities that re-
quire alertness until response to the drug is
known.

● Advise patient to change positions slowly to mini-
mize orthostatic hypotension, especially during
initiation of therapy or when dose is increased.

● Caution patient that this medication may increase
sensitivity to cold.

● Instruct patient to notify health care professional
of all Rx or OTC medications, vitamins, or herbal
products being taken and to consult health care
professional before taking other Rx, OTC, or
herbal products, especially cold preparations,
concurrently with this medication.

● Patients with diabetes should closely monitor
blood glucose, especially if weakness, malaise, ir-
ritability, or fatigue occurs. Medication may mask
some signs of hypoglycemia, but dizziness and
sweating may still occur.

● Advise patient to notify health care professional if
slow pulse, difficulty breathing, wheezing, cold
hands and feet, dizziness, confusion, depression,
rash, fever, sore throat, unusual bleeding, or
bruising occurs.

● Instruct patient to inform health care professional
of medication regimen before treatment or sur-
gery.

● Advise patient to carry identification describing
disease process and medication regimen at all
times.
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● Hypertension: Reinforce the need to continue
additional therapies for hypertension (weight
loss, sodium restriction, stress reduction, regular
exercise, moderation of alcohol consumption,
and smoking cessation). Medication controls but
does not cure hypertension.

Evaluation/Desired Outcomes
● Decrease in BP without appearance of detrimen-

tal side effects.
● Decrease in severity of HF.

caspofungin (kas-po-fun-gin)
Cancidas
Classification
Therapeutic: antifungals (systemic)
Pharmacologic: echinocandins

Pregnancy Category C

Indications
Invasive aspergillosis refractory to, or intolerant of,
other therapies. Candidemia and associated serious
infections (intra-abdominal abscesses, peritonitis,
pleural space infections). Esophageal candidiasis.
Suspected fungal infections in febrile neutropenic
patients.

Action
Inhibits the synthesis of � (1, 3)-D-glucan, a neces-
sary component of the fungal cell wall. Therapeu-
tic Effects: Death of susceptible fungi.

Pharmacokinetics
Absorption: IV administration results in complete
bioavailability.
Distribution: Widely distributed to tissues.
Protein Binding: 97%.
Metabolism and Excretion: Slowly and exten-
sively metabolized; �1.5% excreted unchanged in
urine.
Half-life: Polyphasic: � phase—9–11 hr; �
phase—40–50 hr.

TIME/ACTION PROFILE

ROUTE ONSET PEAK DURATION

IV unknown end of infu-
sion

24 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Concurrent
use with cyclosporine.
Use Cautiously in: Moderate hepatic impairment
(pmaintenance dose recommended).

Adverse Reactions/Side Effects
CNS: headache, chills. GI: diarrhea,qliver en-
zymes, nausea, vomiting. Resp: bronchospasm.

GU:qcreatinine. Derm: flushing, pruritis, rash.
Local: venous irritation at injection site. Misc: al-
lergic reactions including ANAPHYLAXIS, ANGIOEDEMA,
fever.

Interactions
Drug-Drug: Concurrent use with cyclosporine is
not recommended due toqrisk of hepatic toxicity.
Maypblood levels and effects of tacrolimus. Blood
levels and effectiveness may bepby rifampin;
maintenance dose should beqto 70 mg (in patients
with normal liver function). Blood levels and effec-
tiveness also may bepby efavirenz, nelfinavir,
nevirapine, phenytoin, dexamethasone, or car-
bamazepine; anqin the maintenance dose to 70
mg should be considered in patients who are not
clinically responding.

Route/Dosage
IV (Adults): 70 mg initially followed by 50 mg
daily, duration determined by clinical situation and
response; Esophageal candidiasis—50 mg daily,
duration determined by clinical situation and re-
sponse.
IV (Children �3 mo): 70 mg/m2 (max: 70 mg)
initially followed by 50 mg/m2 daily (max: 70 mg/
day), duration determined by clinical situation and
response.
IV (Infants 1 to � 3 mo): 25 mg/m2/dose once
daily.

Hepatic Impairment
IV (Adults): Moderate hepatic impairment—70
mg initially followed by 35 mg daily, duration deter-
mined by clinical situation and response.

Availability
Powder for injection: 50 mg/vial, 70 mg/vial.

NURSING IMPLICATIONS
Assessment
● Assess patient for signs and symptoms of fungal

infections prior to and periodically during ther-
apy.

● Monitor patient for signs of anaphylaxis (rash,
dyspnea, stridor) during therapy.

● Lab Test Considerations: May causeqserum
alkaline phosphatase, serum creatinine, AST,
ALT, eosinophils, and urine protein and RBCs.
May also causepserum potassium, hemoglobin,
hematocrit, and WBCs.

Potential Nursing Diagnoses
Risk for infection (Indications)
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Implementation
IV Administration

● pH: 6.6.
● Intermittent Infusion: Diluent: Allow refrig-

erated vial to reach room temperature. For 70-
mg or 50-mg dose—Reconstitute vials with 10.8
mL of 0.9% NaCl, sterile water for injection, Bac-
teriostatic Water for Injection with methylparaben
and propylparaben, or Bacteriostatic Water for
Injection with 0.9% benzyl alcohol. Use preserva-
tive free diluents for neonates. Do not dilute with
dextrose solutions. Reconstituted solution is sta-
ble for 1 hr at room temperature. Withdraw 10
mL from vial and add to 250 mL of 0.9% NaCl,
0.45% NaCl, 0.225% NaCl, or LR. The 50-mg
dose also can be diluted in 100 mL when volume
restriction is necessary. Infusion is stable for 24
hr at room temperature or 48 hr if refrigerated.
For 35-mg dose—Reconstitute a 50-mg or 70-
mg vial as per the directions above. Remove the
volume of drug equal to the calculated loading
dose or calculated maintenance dose based on a
concentration of 7 mg/mL (if reconstituted from
the 70-mg vial) or a concentration of 5 mg/mL (if
reconstituted from the 50-mg vial). White cake
should dissolve completely. Mix gently until a
clear solution is obtained. Do not use a solution
that is cloudy, discolored, or contains precipi-
tates. Concentration: 0.14–0.47 mg/mL.
Rate: Infuse over 1 hr.

● Y-Site Compatibility: alfentanil, allopurinol,
amifostine, amikacin, aminophylline, amioda-
rone, anidulafungin, atracurium, aztreonam,
bleomycin, bumetanide, busulfan, butorphanol,
calcium acetate, calcium chloride, calcium glu-
conate, carboplatin, carmustine, chlorpromazine,
cimetidine, ciprofloxacin, cisatracurium, cispla-
tin, cyclophosphamide, cyclosporine, dacarba-
zine, dactinomycin, daptomycin, daunorubicin,
dexmedetomidine, dexrazoxane, diltiazem, di-
phenhydramine, dobutamine, docetaxel, dolase-
tron, dopamine, doripenem, doxorubicin, doxy-
cycline, droperidol, epinephrine, epirubicin,
erythromycin, esmolol, etoposide, etoposide
phosphate, famotidine, fenoldopam, fentanyl, flu-
conazole, fludarabine, ganciclovir, gemcitabine,
gentamicin, glycopyrrolate, granisetron, haloperi-
dol, hydrocortisone sodium succinate, hydro-
morphone, idarubicin, ifosfamide, imipenem/ci-
lastatin, insulin, irinotecan, isoproterenol,
labetalol, leucovorin, levofloxacin, linezolid,
magnesium sulfate, mannitol, mechlorethamine,
melphalan, meperidine, meropenem, mesna, me-

taraminol, methyldopate, metoclopramide, meto-
prolol, midazolam, milrinone, mitomycin, mito-
xantrone, morphine, moxifloxacin,
mycophenolate, nalbuphine, naloxone, nicardi-
pine, nitroglycerin, norepinephrine, octreotide,
ondansetron, oxaliplatin, oxytocin, paclitaxel, pa-
lonosetron, pentamidine, pentazocine, phentol-
amine, phenylephrine, potassium chloride, pro-
cainamide, prochlorperazine, promethazine,
propranolol, quinupristin/dalfopristin, remifen-
tanil, rocuronium, streptozocin, succinylcholine,
sufentanil, tacrolimus, teniposide, theophylline,
thiopental, thiotepa, tigecycline, tirofiban, tobra-
mycin, topotecan, vancomycin, vasopressin, vecu-
ronium, verapamil, vinblastine, vincristine, vino-
relbine, voriconazole, zidobudine, zoledronic
acid.

● Y-Site Incompatibility: amphotericin B col-
loidal, amphotericin B lipid complex, amphoteri-
cin B liposome, ampicillin, ampicillin/sulbactam,
bivalirudin, cefazolin, cefepime, cefoperazone,
cefotaxime, cefotetan, cefoxitin, ceftazidime, cef-
triaxone, cefuroxime, chloramphenicol, clinda-
mycin, dantrolene, dexamethasone sodium phos-
phate, diazepam, digoxin, doxacurium,
enalaprilat, ephedrine, ertapenem, fluorouracil,
foscarnet, fosphenytoin, furosemide, heparin, ke-
torolac, lidocaine, methotrexate, methylpredniso-
lone sodium succinate, mivacurium, nafcillin, ni-
troprusside, pamidronate, pancuronium,
pemetrexed, pentobarbital, phenobarbital, phe-
nytoin, piperacillin/tazobactam, potassium phos-
phates, ranitidine, sodium acetate, sodium bicar-
bonate, sodium phosphates, ticarcillin/
clavulanate, trimethoprim/sulfamethoxazole.

● Solution Incompatibility: Solutions containing
dextrose.

Patient/Family Teaching
● Explain the purpose of caspofungin to patient and

family.
● Advise patient to notify health care professional

immediately if symptoms of allergic reactions
(rash, facial swelling, pruritus, sensation of
warmth, difficulty breathing) occur.

Evaluation/Desired Outcomes
● Decrease in signs and symptoms of fungal infec-

tions. Duration of therapy is determined based on
severity of underlying disease, recovery from im-
munosuppression, and clinical response.

cefaclor, See CEPHALOSPORINS—
SECOND GENERATION.
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cefadroxil, See CEPHALOSPORINS—
FIRST GENERATION.

cefazolin, See CEPHALOSPORINS—
FIRST GENERATION.

cefdinir, See CEPHALOSPORINS—
THIRD GENERATION.

cefditoren, See CEPHALOSPORINS—
THIRD GENERATION.

cefepime (seff-e-peem)
Maxipime
Classification
Therapeutic: anti-infectives
Pharmacologic: fourth-generation cephalo-
sporins

Pregnancy Category B

Indications
Treatment of the following infections caused by sus-
ceptible organisms: Uncomplicated skin and skin
structure infections, Bone and joint infections, Un-
complicated and complicated urinary tract infec-
tions, Respiratory tract infections, Complicated in-
tra-abdominal infections (with metronidazole),
Septicemia. Empiric treatment of febrile neutropenic
patients.

Action
Binds to the bacterial cell wall membrane, causing
cell death. Therapeutic Effects: Bactericidal ac-
tion against susceptible bacteria. Spectrum: Simi-
lar to that of second- and third-generation cephalo-
sporins, but activity against staphylococci is less,
whereas activity against gram-negative pathogens is
greater, even for organisms resistant to first-, sec-
ond-, and third-generation agents. Notable is in-
creased action against: Enterobacter, Haemophilus
influenzae (including �-lactamase-producing
strains), Escherichia coli, Klebsiella pneumoniae,
Neisseria, Proteus, Providencia, Pseudomonas ae-
ruginosa, Serratia, Moraxella catar-
rhalis(including �-lactamase-producing strains).
Not active against methicillin-resistant staphylococci
or enterococci.

Pharmacokinetics
Absorption: Well absorbed after IM administra-
tion; IV administration results in complete bioavaila-
bility.

Distribution: Widely distributed. Crosses the pla-
centa; enters breast milk in low concentrations.
Some CSF penetration.
Protein Binding: 20%.
Metabolism and Excretion: 85% excreted un-
changed in urine.
Half-life: Adults–2 hr (qin renal impairment);
Children 2 mo–6 yr—1.7–1.9 hr.

TIME/ACTION PROFILE

ROUTE ONSET PEAK DURATION

IM rapid 1–2 hr 12 hr
IV rapid end of infu-

sion
12 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity to cephalo-
sporins; Serious hypersensitivity to penicillins.
Use Cautiously in: Renal impairment (pdosing/
qdosing interval recommended if CCr �60 mL/
min); History of GI disease, especially colitis; Pa-
tients with hepatic dysfunction or poor nutritional
status (may be atqrisk of bleeding); Geriatric pa-
tients (dose adjustment due to age-relatedpin renal
function may be necessary); OB, Lactation: Preg-
nancy and lactation (safety not established).

Adverse Reactions/Side Effects
CNS: SEIZURES (high doses in patients with renal im-
pairment), encephalopathy, headache. GI: PSEUDO-
MEMBRANOUS COLITIS, diarrhea, nausea, vomiting.
Derm: rashes, pruritis, urticaria. Hemat: bleed-
ing, eosinophilia, hemolytic anemia, neutropenia,
thrombocytopenia. Local: pain at IM site, phlebitis
at IV site. Misc: allergic reactions including ANAPHY-
LAXIS, superinfection, fever.

Interactions
Drug-Drug: Probenecidpexcretion andqblood
levels. Concurrent use of loop diuretics or amino-
glycosides mayqrisk of nephrotoxicity.

Route/Dosage
IM (Adults): Mild-to-moderate uncomplicated or
complicated urinary tract infections due to Esch-
erichia coli—0.5–1 g every 12 hr.
IV (Adults): Moderate-to-severe pneumonia—
1–2 g every 12 hr. Mild-to-moderate uncompli-
cated or complicated urinary tract infections
0.5–1 g every 12 hr. Severe uncomplicated or
complicated urinary tract infections, moderate-
to-severe uncomplicated skin and skin structure
infections, complicated intra-abdominal infec-
tions—2 g every 12 hr. Empiric treatment of feb-
rile neutropenia—2 g every 8 hr.
IV (Children 1 mo–16 yr): Uncomplicated and
complicated urinary tract infections, uncompli-
cated skin and skin structure infections, pneu-
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monia—50 mg/kg every 12 hr (not to exceed 2 g/
dose). Febrile neutropenia—50 mg/kg every 8 hr
(not to exceed 2 g/dose).
IV (Neonates postnatal age � 14 days): 50 mg/
kg every 12 hr.
IV (Neonates postnatal age � 14 days): 30 mg/
kg every 12 hr; consider 50 mg/kg every 12 hr for
Pseudomonas infections.

Renal Impairment
IM, IV (Adults): (See Manufacturer’s specific rec-
ommendations) CCr 30–60 mL/min—0.5–1 g
every 24 hr or 2 g every 12–24 hr; CCr 11–29 mL/
min—0.5–2 g every 24 hr; CCr �11 mL/min—
250 mg–1 g every 24 hr.

Availability (generic available)
Powder for injection: 500 mg, 1 g, 2 g. Pre-
mixed containers: 1 g/50 mL D5W, 2 g/100 mL
D5W.

NURSING IMPLICATIONS
Assessment
● Assess patient for infection (vital signs; appear-

ance of wound, sputum, urine, and stool; WBC) at
beginning of and throughout therapy.

● Before initiating therapy, obtain a history to de-
termine previous use of and reactions to penicil-
lins or cephalosporins. Persons with a negative
history of penicillin sensitivity may still have an al-
lergic response.

● Obtain specimens for culture and sensitivity be-
fore initiating therapy. First dose may be given be-
fore receiving results.

● Observe patient for signs and symptoms of ana-
phylaxis (rash, pruritus, laryngeal edema, wheez-
ing). Discontinue the drug and notify health care
professional immediately if these symptoms oc-
cur. Keep epinephrine, an antihistamine, and re-
suscitation equipment close by in the event of an
anaphylactic reaction.

● Monitor bowel function. Diarrhea, abdominal
cramping, fever, and bloody stools should be re-
ported to health care professional promptly as a
sign of pseudomembranous colitis. May begin up
to several weeks following cessation of therapy.

● Lab Test Considerations: May cause positive
results for Coombs’ test in patients receiving high
doses or in neonates whose mothers were given
cephalosporins before delivery.

● May causeqserum AST, ALT, bilirubin, BUN, and
creatinine.

● May rarely cause leukopenia, neutropenia,
thrombocytopenia, and eosinophilia.

Potential Nursing Diagnoses
Risk for infection (Indications, Side Effects)
Diarrhea (Adverse Reactions)
Deficient knowledge, related to medication regimen
(Patient/Family Teaching)

Implementation
● IM: Reconstitute IM doses with sterile or bacte-

riostatic water for injection, 0.9% NaCl, or D5W.
May be diluted with lidocaine to minimize injec-
tion discomfort.

● Inject deep into a well-developed muscle mass;
massage well.

● IM route should only be used for treatment of
mild-to-moderate uncomplicated or complicated
urinary tract infections due to Escherichia coli.

IV Administration

● pH: 4.0–6.0.
● IV: Monitor injection site frequently for phlebitis

(pain, redness, swelling). Change sites every 48–
72 hr to prevent phlebitis.

● If aminoglycosides are administered concur-
rently, administer in separate sites, if possible, at
least 1 hr apart. If second site is unavailable, flush
lines between medications.

● Intermittent Infusion: Reconstitute with 5 mL
sterile water, 0.9% NaCl, or D5W for the 500-mg
vial, or 10 mL for the 1-g or 2-g vials. Diluent:
Dilute further in 50–100 mL of D5W, 0.9% NaCl,
D10W, D5/0.9% NaCl, or D5/LR. Concentra-
tion: Maximum 40 mg/mL.

● Solution is stable for 24 hr at room temperature
and 7 days if refrigerated. Rate: Administer over
20–30 min.

● Y-Site Compatibility: amikacin, amphotericin
B lipid complex, ampicillin-sulbactam, anidula-
fungin, aztreonam, bivalirudin, bleomycin, bume-
tanide, buprenorphine, butorphanol, calcium
gluconate, carboplatin, carmustine, cyclophos-
phamide, cytarabine, dactinomycin, daptomycin,
dexamethasone sodium phosphate, dexmedetom-
idine, docetaxel, doxacurium, doxorubicin lipo-
some, eptifibatide, fenoldopam, fluconazole, flu-
darabine, fluorouracil, furosemide, gentamicin,
granisetron, hetastarch, hydrocortisone sodium
phosphate, hydrocortisone sodium succinate, hy-
dromorphone, imipenem-cilastatin, insulin, ke-
tamine, leukcovorin, levofloxacin, linezolid, lora-
zepam, melphalan, mesna, methotrexate,
methylprednisolone sodium succinate, metroni-
dazole, milrinone, mycophenolate, octreotide,
oxytocin, paclitaxel, palonosetron, pamidronate,
pancuronium, piperacillin-tazobactam, raniti-
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dine, remifentanil, rocuronium, sargramostim,
sodium acetate, sodium bicarbonate, sufentanil,
thiotepa, ticarcillin-clavulanate, tigecycline, tirofi-
ban, tobramycin, trimethoprim/sulfamethox-
azole, vasopressin, zidovudine, zoledronic acid.

● Y-Site Incompatibility: acyclovir, amphotericin
B cholesteryl, amphotericin B colloidal, ampho-
tericin B liposome, caspofungin, chlorpromazine,
cimetidine, ciprofloxacin, cisplatin, dacarbazine,
daunorubicin, diazepam, diltiazem, diphenhydra-
mine, doxorubicin hydrochloride, droperidol,
enalaprilat, epirubicin, erythromycin, etoposide,
etoposide phosphate, famotidine, filgrastim, flox-
uridine, ganciclovir, gemcitabine, haloperidol,
hydroxyzine, idarubicin, ifosfamide, irinitecan,
magnesium sulfate, mannitol, mechlorethamine,
meperidine, metoclopramide, midazolam, mito-
mycin, mitoxantrone, nalbuphine, nesiritide, ni-
cardipine, ondansetron, oxaliplatin, pantopra-
zole, pemetrexed, phenytoin, prochlorperazine,
promethazine, quinupristin/dalfopristin, strepto-
zocin, tacrolimus, theophylline, vecuronium, vin-
blastine, vincristine, vinorelbine, voriconazole.

Patient/Family Teaching
● Advise patient to report signs of superinfection

(furry overgrowth on the tongue, vaginal itching
or discharge, loose or foul-smelling stools) and
allergy.

● Instruct patient to notify health care professional
if fever and diarrhea develop, especially if stool
contains blood, pus, or mucus. Advise patient not
to treat diarrhea without consulting health care
professional.

Evaluation/Desired Outcomes
● Resolution of the signs and symptoms of infec-

tion. Length of time for complete resolution de-
pends on the organism and site of infection.

cefixime, See CEPHALOSPORINS—
THIRD GENERATION.

cefoperazone, See
CEPHALOSPORINS—THIRD
GENERATION.

cefotaxime, See CEPHALOSPORINS—
THIRD GENERATION.

cefotetan, See CEPHALOSPORINS—
SECOND GENERATION.

cefoxitin, See CEPHALOSPORINS—
SECOND GENERATION.

cefpodoxime, See
CEPHALOSPORINS—THIRD
GENERATION.

cefprozil, See CEPHALOSPORINS—
SECOND GENERATION.

ceftaroline (sef-tar-oh-leen)
Teflaro
Classification
Therapeutic: anti-infectives
Pharmacologic: cephalosporin derivatives

Pregnancy Category B

Indications
Treatment of acute bacterial skin/skin structure in-
fections and community-acquired pneumonia.

Action
Binds to bacterial cell wall membrane, causing cell
death. Therapeutic Effects: Bactericidal action
against susceptible bacteria. Spectrum: Treatment
of skin/skin structure infections—Active against
Staphylococcus aureus (including methicillin-sus-
ceptible and -resistant strains), Streptococcus pyo-
genes, Streptococcus agalactiae, Escherichia coli,
Klebsiella pneumoniae, and Klebsiella oxytoca;
Treatment of community acquired pneumo-
nia—Streptococcus pneumoniae(including
pneumonia with bacteremia), Staphylococcus au-
reus(methicillin-susceptible strains only), Haemo-
philus influenzae, Klebsiella pneumoniae, Kleb-
siella oxytoca, and Escherichia coli.

Pharmacokinetics
Absorption: IV administration results in complete
bioavailability of parent drug.
Distribution: Unknown.
Metabolism and Excretion: Ceftaroline fosamil
is rapidly converted by plasma phosphatases to cef-
taroline, the active metabolite; 88% excreted in
urine, 6% in feces.
Half-life: 2.6 hr (after multiple doses).

TIME/ACTION PROFILE (blood levels)

ROUTE ONSET PEAK DURATION

IV rapid end of infu-
sion

12 hr
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Contraindications/Precautions
Contraindicated in: Known serious hypersensi-
tivity to cephalosporins.
Use Cautiously in: Known hypersensitivity to
other beta-lactams; Renal impairment (dosagepre-
quired for CCr �50 mL/min); Geri: Dose adjustment
may be necessary for age-relatedpin renal func-
tion; OB: Use only if potential benefit outweighs po-
tential risk to fetus; Lactation: Use cautiously if
breast-feeding; Pedi: Safety and effectiveness not es-
tablished.

Adverse Reactions/Side Effects
GI: PSEUDOMEMBRANOUS COLITIS, diarrhea, nausea.
Derm: rash. Hemat: hemolytic anemia. Local:
phlebitis at injection site. Misc: hypersensitivity re-
actions including ANAPHYLAXIS.

Interactions
Drug-Drug: None noted.

Route/Dosage
IV (Adults 18 yr): Skin/skin structure infec-
tions—600 mg every 12 hr for 5–14 days; Com-
munity-acquired pneumonia—600 mg every 12
hr for 5–7 days.

Renal Impairment
IV (Adults �18 yr): CCr �30 to �50 mL/min—
400 mg every 12 hr; CCr �15 to �30 mL/min—
300 mg every 12 hr; CCr �15 mL/min—200 mg
every 12 hr.

Availability
Powder for injection (requires reconstitu-
tion): 400 mg/vial, 600 mg/vial.

NURSING IMPLICATIONS
Assessment
● Assess for infection (vital signs; appearance of

wound, sputum, urine, and stool; WBC) at begin-
ning of and throughout therapy.

● Before initiating therapy, obtain a history to de-
termine previous use of and reactions to penicil-
lins, cephalosporins or carbapenems. Persons
with a negative history of sensitivity may still have
an allergic response.

● Obtain specimens for culture and sensitivity be-
fore initiating therapy. First dose may be given be-
fore receiving results.

● Observe patient for signs and symptoms of ana-
phylaxis (rash, pruritus, laryngeal edema, wheez-
ing). Discontinue the drug and notify health care
professional immediately if these symptoms oc-
cur. Keep epinephrine, an antihistamine, and re-

suscitation equipment close by in the event of an
anaphylactic reaction.

● Monitor bowel function. Diarrhea, abdominal
cramping, fever, and bloody stools should be re-
ported to health care professional promptly as a
sign of pseudomembranous colitis. May begin up
to several mo following cessation of therapy.

● Lab Test Considerations: May cause serocon-
version from a negative to a positive direct
Coombs’ test. If anemia develops during or after
therapy, perform a direct Coombs’ test. If drug-
induced hemolytic anemia is suspected, discon-
tinue ceftaroline and provide supportive care.

Potential Nursing Diagnoses
Risk for infection (Indications, Side Effects)
Diarrhea (Adverse Reactions)

Implementation

IV Administration

● pH: 4.8–6.5.
● Intermittent Infusion: Reconstitute with 20 mL

of sterile water for injection. Diluent: Dilute fur-
ther with at least 250 mL of 0.9% NaCl, D5W,
D2.5W, 0.45% NaCl, or LR. Mix gently to dissolve.
Solution is clear to light or dark yellow; do not
administer solutions that are discolored or con-
tain particulate matter. Solution is stable for 6 hr
at room temperature or 24 hr if refrigerated.
Rate: Infuse over 1 hr.

● Y-Site Compatibility: acyclovir, aminophylline,
amiodarone, azithromycin, bumetanide, calcium
chloride, calcium gluconate, ciprofloxacin, cisa-
tracurium, clindamycin, cyclosporine, dexame-
thasone, digoxin, diltiazem, diphenhydramine,
dopamine, doripenem, enamaprilat, esomepra-
zole, famotidine, fentanyl, fluconazole, furosem-
ide, granisetron, haloperidol, heparin, hydrocor-
tisone, hydromorphone, insulin, insulin lispro,
levofloxacin, lidocaine, lorazepam, mannitol, me-
peridine, methylprednisolone, metoclopramide,
metoprolol, metronidazole, midazolam, milri-
none, morphine, norepinephrine, ondansetron,
pantoprazole, potassium chloride, promethazine,
propofol, ranitidine, remifentanil, sodium bicar-
bonate, trimethoprim/sulfamethoxazole, vaso-
pressin, voriconazole.

● Y-Site Incompatibility: amphotericin B col-
loidal, caspofungin, diazepam, filgrastim, labeta-
lol, potassium phosphates, sodium phosphates.

● Additive Incompatibility: Do not mix with
other drugs or solutions.
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Patient/Family Teaching
● Explain the purpose of ceftaroline to patient. Em-

phasize the importance of completing therapy,
even if feeling better.

● Instruct patient to notify health care professional
if fever and diarrhea develop, especially if stool
contains blood, pus, or mucus. Advise patient not
to treat diarrhea without consulting health care
professional.

Evaluation/Desired Outcomes
● Resolution of the signs and symptoms of infec-

tion. Length of time for complete resolution de-
pends on the organism and site of infection.

ceftazidime, See CEPHALOSPORINS—
THIRD GENERATION.

ceftibuten, See CEPHALOSPORINS—
THIRD GENERATION.

ceftriaxone, See CEPHALOSPORINS—
THIRD GENERATION.

cefuroxime, See CEPHALOSPORINS—
SECOND GENERATION.

celecoxib (sel-e-kox-ib)
CeleBREX
Classification
Therapeutic: antirheumatics, nonsteroidal
anti-inflammatory agents
Pharmacologic: COX-2 inhibitors

Pregnancy Category C

Indications
Relief of signs and symptoms of osteoarthritis, rheu-
matoid arthritis, ankylosing spondylitis and juvenile
rheumatoid arthritis. Management of acute pain in-
cluding primary dysmenorrhea.

Action
Inhibits the enzyme COX-2. This enzyme is required
for the synthesis of prostaglandins. Has analgesic,
anti-inflammatory, and antipyretic properties.
Therapeutic Effects: Decreased pain and inflam-
mation caused by arthritis or spondylitis. Decreased
pain.

Pharmacokinetics
Absorption: Bioavailability unknown.
Distribution: 97% bound to plasma proteins; ex-
tensive tissue distribution.

Metabolism and Excretion: Mostly metabolized
by the hepatic CYP2C9 isoenzyme; the CYP2C9 en-
zyme system exhibits genetic polymorphism; poor
metabolizers may have significantlyqcelecoxib con-
centrations and anqrisk of adverse effects; �3%
excreted unchanged in urine and feces.
Half-life: 11 hr.

TIME/ACTION PROFILE (pain reduction)

ROUTE ONSET PEAK DURATION

PO 24–48 hr unknown 12–24 hr†

†After discontinuation.

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Cross-sen-
sitivity may exist with other NSAIDs, including aspi-
rin; History of allergic-type reactions to sulfona-
mides; History of asthma, urticaria, or allergic-type
reactions to aspirin or other NSAIDs, including the
aspirin triad (asthma, nasal polyps, and severe hy-
persensitivity reactions to aspirin); Advanced renal
disease; Severe hepatic dysfunction; Peri-operative
pain from coronary artery bypass graft (CABG) sur-
gery; OB: Should not be used in late pregnancy (may
cause premature closure of the ductus arteriosus).
Use Cautiously in: Cardiovascular disease or risk
factors for cardiovascular disease (mayqrisk of se-
rious cardiovascular thrombotic events, myocardial
infarction, and stroke, especially with prolonged
use); Pre-existing renal disease, heart failure, liver
dysfunction, concurrent diuretic or ACE inhibitor
therapy (qrisk of renal impairment); Hypertension
or fluid retention; Renal insufficiency (may precipi-
tate acute renal failure); Serious dehydration (cor-
rect deficits before administering); Patients who
are known or suspected to be poor CYP2C9 meta-
bolizers (pinitial dose by 50%); Pre-existing
asthma; Pedi: Safety not established in children �2
yrs or for longer than 6 mo; Geri: Concurrent ther-
apy with corticosteroids or anticoagulants, long du-
ration of NSAID therapy, history of smoking, alco-
holism, geriatric patients, or poor general health
status (qrisk of GI bleeding); Lactation: Lactation.
Exercise Extreme Caution in: History of ulcer
disease or GI bleeding.

Adverse Reactions/Side Effects
CNS: dizziness, headache, insomnia. CV: MYOCAR-
DIAL INFARCTION, STROKE, THROMBOSIS, edema. GI: GI

BLEEDING, abdominal pain, diarrhea, dyspepsia, flat-
ulence, nausea. Derm: EXFOLIATIVE DERMATITIS,
STEVENS-JOHNSON SYNDROME, TOXIC EPIDERMAL NE-
CROLYSIS, rash.

Interactions
Drug-Drug: CYP2C9 inhibitors mayqlevels. May
peffectiveness of ACE inhibitors, thiazide diu-
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retics, and furosemide. Fluconazoleqlevels
(use lowest recommended dosage). Mayqrisk of
bleeding with warfarin and aspirin. Mayqserum
lithium levels. Does not inhibit the cardioprotective
effect of low-dose aspirin.

Route/Dosage
PO (Adults): Osteoarthritis—200 mg once daily
or 100 mg twice daily. Rheumatoid arthritis—
100–200 mg twice daily. Ankylosing spondylitis—
200 mg once daily or 100 mg twice daily; dose may
beqafter 6 wk to 400 mg daily. Acute pain, in-
cluding dysmenorrhea—400 mg initially, then a
200-mg dose if needed on the first day; then 200 mg
twice daily as needed.

Hepatic Impairment
PO (Adults): Moderate hepatic impairment
(Child-Pugh Class B)—pdose by 50%.
PO (Children �2 yrs, �10 kg–�25 kg): Juve-
nile rheumatoid arthritis—50 mg twice daily.
PO (Children �2 yrs, �25 kg): Juvenile rheu-
matoid arthritis—100 mg twice daily.

Availability
Capsules: 50 mg, 100 mg, 200 mg, 400 mg. Cost:
50 mg $249.93/180, 100 mg $474.93/180, 200 mg
$796.98/180, 400 mg $601.98/90.

NURSING IMPLICATIONS
Assessment
● Assess range of motion, degree of swelling, and

pain in affected joints before and periodically
throughout therapy.

● Assess patient for allergy to sulfonamides, aspirin,
or NSAIDs. Patients with these allergies should
not receive celecoxib.

● Assess patient for skin rash frequently during
therapy. Discontinue at first sign of rash; may be
life-threatening. Stevens-Johnson syndrome may
develop. Treat symptomatically; may recur once
treatment is stopped.

● Lab Test Considerations: May causeqAST
and ALT levels.

● May cause hypophosphatemia andqBUN.

Potential Nursing Diagnoses
Impaired physical mobility (Indications)
Acute pain (Indications)

Implementation
● Do not confuse with Celexa (citalopram) or Cere-

byx (fosphenytoin).
● PO: May be administered without regard to

meals. Capsules may be opened and sprinkled on
applesauce and ingested immediately with water.

Mixture may be stored in the refrigerator for up
to 6 hr.

Patient/Family Teaching
● Instruct patient to take celecoxib exactly as di-

rected. Do not take more than prescribed dose.
Increasing doses does not appear to increase ef-
fectiveness. Use lowest effective dose for shortest
period of time.

● Advise patient to notify health care professional
promptly if sign or symptom of GI toxicity (ab-
dominal pain, black stools), skin rash, unex-
plained weight gain, edema, or chest pain occurs.
Patients should discontinue celecoxib and notify
health care professional if signs and symptoms of
hepatotoxicity (nausea, fatigue, lethargy, pruritus,
jaundice, upper right quadrant tenderness, flu-
like symptoms) occur.

● Advise patient to notify health care professional if
pregnancy is planned or suspected.

Evaluation/Desired Outcomes
● Reduction in joint pain in patients with osteoar-

thritis.
● Reduction in joint tenderness, pain, and joint

swelling in patients with rheumatoid arthritis and
juvenile rheumatoid arthritis.

● Decreased pain with dysmenorrhea.

cephalexin, See CEPHALOSPORINS—
FIRST GENERATION.

CEPHALOSPORINS—FIRST
GENERATION
cefadroxil (sef-a-drox-ill)
Duricef

ceFAZolin (sef-a-zoe-lin)
Ancef

cephalexin (sef-a-lex-in)
Keflex, Panixine
Classification
Therapeutic: anti-infectives
Pharmacologic: first-generation cephalospo-
rins

Pregnancy Category B

Indications
Treatment of the following infections caused by sus-
ceptible organisms: Skin and skin structure infec-
tions (including burn wounds), Pneumonia, Urinary
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tract infections, Bone and joint infections, Septice-
mia. Not suitable for the treatment of meningitis.
Cefadroxil: Pharyngitis and/or tonsillitis. Cefazo-
lin: Perioperative prophylaxis, biliary tract infec-
tions, genital infections, bacterial endocarditis pro-
phylaxis for dental and upper respiratory tract
procedures. Cephalexin: Otitis media.

Action
Bind to bacterial cell wall membrane, causing cell
death. Therapeutic Effects: Bactericidal action
against susceptible bacteria. Spectrum: Active
against many gram-positive cocci including: Strepto-
coccus pneumoniae, Group A beta-hemolytic strep-
tococci, Penicillinase-producing staphylococci. Not
active against: Methicillin-resistant staphylococci,
Bacteroides fragilis, Enterococcus. Active against
some gram-negative rods including: Klebsiella
pneumoniae, Proteus mirabilis, Escherichia coli.

Pharmacokinetics
Absorption: Cefadroxil and cephalexin are well
absorbed following oral administration. Cefazolin is
well absorbed following IM administration.
Distribution: Widely distributed. Cefazolin pene-
trates bone and synovial fluid well. All cross the pla-
centa and enter breast milk in low concentrations.
Minimal CSF penetration.
Metabolism and Excretion: Excreted almost
entirely unchanged by the kidneys.
Half-life: Cefadroxil—60–120 min; cefazo-
lin—90–150 min; cephalexin—50–80 min; (all
areqin renal impairment).

TIME/ACTION PROFILE (blood levels)

ROUTE ONSET PEAK DURATION

Cefadroxil PO rapid 1.5–2 hr 12–24 hr
Cefazolin IM rapid 0.5–2 hr 6–12 hr
Cefazolin IV rapid 5 min 6–12 hr
Cephalexin

PO
rapid 1 hr 6–12 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity to cephalo-
sporins; Serious hypersensitivity to penicillins.
Use Cautiously in: Renal impairment (dosagep
and/orqdosing interval recommended for: cefa-
droxil and cephalexin, if CCr �50 mL/min, and ce-
fazolin, if CCr �30 mL/min; History of GI disease,
especially colitis; Geri: Dose adjustment due to age-
relatedpin renal function may be necessary; OB,
Lactation: Half-life is shorter and blood levels lower
during pregnancy; have been used safely.

Adverse Reactions/Side Effects
CNS: SEIZURES (high doses). GI: PSEUDOMEMBRAN-
OUS COLITIS, diarrhea, nausea, vomiting, cramps.
Derm: STEVENS-JOHNSON SYNDROME, rashes, pruri-

tis, urticaria. Hemat: agranulocytosis, eosinophilia,
hemolytic anemia, neutropenia, thrombocytopenia.
Local: pain at IM site, phlebitis at IV site. Misc: al-
lergic reactions including ANAPHYLAXIS and SERUM

SICKNESS, superinfection.

Interactions
Drug-Drug: Probenecidpexcretion andqblood
levels of renally excreted cephalosporins. Concur-
rent use of loop diuretics or aminoglycosides
mayqrisk of renal toxicity.

Route/Dosage
Cefadroxil
PO (Adults): Pharyngitis and tonsillitis—500
mg q 12 hr or 1 g q 24 hr for 10 days. Skin and
soft-tissue infections—500 mg q 12 hr or 1 g q
24 hr. Urinary tract infections— 500 mg–1 g q
12 hr or 1–2 g q 24 hr.
PO (Children): Pharyngitis, tonsillitis, or impe-
tigo—15 mg/kg q 12 hr or 30 mg/kg q 24 hr for 10
days. Skin and soft-tissue infections—15 mg/kg
q 12 hr. Urinary tract infections—15 mg/kg q 12
hr.

Renal Impairment
PO (Adults): CCr 25–50 mL/min—500 mg q 12
hr; CCr 10–25 mL/min—500 mg q 24 hr; CCr
�10 mL/min—500 mg q 36 hr.

Cefazolin
IM, IV (Adults): Moderate to severe infections—
500 mg–2 g q 6–8 hr (maximum 12 g/day). Mild
infections with gram-positive cocci—250–500
mg q 8 hr. Uncomplicated urinary tract infec-
tions—1 g q 12 hr. Pneumococcal pneumonia—
500 mg q 12 hr. Infective endocarditis or septice-
mia—1–1.5 g q 6 hr. Perioperative prophy-
laxis—1 g given 30–60 min prior to incision. Ad-
ditional 500 mg–1 g should be given for surgeries
�2 hr. 500 mg–1 g should then be given for all sur-
geries q 6–8 hr for 24 hr postoperatively.
IM, IV (Children and Infants �1 mo): 16.7–
33.3 mg/kg q 8 hr (maximum 6 g/day); Bacterial
endocarditis prophylaxis in penicillin-allergic
patients: 25 mg/kg 30 minutes prior to procedure
(maximum dose � 1 g).
IM, IV (Neonates �7 days): 40 mg/kg/day di-
vided q 12 hr.
IM, IV (Neonates �7 days and �2 kg): 40 mg/
kg/day divided q 12 hr.
IM, IV (Neonates �7 days and �2 kg): 60 mg/
kg/day divided q 8 hr.

Renal Impairment
IM, IV (Adults): CCr 10–30 mL/min—Adminis-
ter q 12 hr; CCr �10 mL/min—Administer q 24
hr.
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Cephalexin
PO (Adults): Most infections—250–500 mg q 6
hr. Uncomplicated cystitis, skin and soft-tissue
infections, streptococcal pharyngitis—500 mg q
12 hr.
PO (Children): Most infections—25–50 mg/kg/
day divided q 6–8 hr (can be administered q 12 hr
in skin/skin structure infections or streptococcal
pharyngitis). Otitis media—18.75–25 mg/kg q 6
hr (maximum � 4 g/day).

Renal Impairment
PO (Adults): CCr 10–50 mL/min—500 mg q 8–
12 hr; CCr �10 mL/min—250–500 mg q 12–24
hr.

Availability
Cefadroxil (generic available)
Capsules: 500 mg. Tablets: 1 g. Oral suspen-
sion (orange-pineapple flavor): 250 mg/5 mL,
500 mg/5 mL.

Cefazolin (generic available)
Powder for injection: 500 mg/vial, 1 g/vial, 10 g/
vial, 20 g/vial. Premixed containers: 1 g/50 mL
D5W.

Cephalexin (generic available)
Capsules: 250 mg, 500 mg, 750 mg. Cost: Ge-
neric—250 mg $4.00/28, 500 mg $4.00/30. Tab-
lets: 250 mg, 500 mg. Oral suspension: 125 mg/5
mL, 250 mg/5 mL. Cost: Generic—125 mg/5 mL
$15.99/100 mL, 250 mg/5 mL $26.99/100 mL.

NURSING IMPLICATIONS
Assessment
● Assess for infection (vital signs; appearance of

wound, sputum, urine, and stool; WBC) at begin-
ning and during therapy.

● Before initiating therapy, obtain a history to de-
termine previous use of and reactions to penicil-
lins or cephalosporins. Persons with a negative
history of penicillin sensitivity may still have an al-
lergic response.

● Obtain specimens for culture and sensitivity be-
fore initiating therapy. First dose may be given be-
fore receiving results.

● Observe patient for signs and symptoms of ana-
phylaxis (rash, pruritus, laryngeal edema, wheez-
ing). Discontinue drug and notify health care
professional immediately if these problems oc-
cur. Keep epinephrine, an antihistamine, and re-
suscitation equipment close by in case of an ana-
phylactic reaction.

● Monitor bowel function. Diarrhea, abdominal
cramping, fever, and bloody stools should be re-
ported to health care professional promptly as a
sign of pseudomembranous colitis. May begin up
to several weeks following cessation of therapy.

● Assess patient for skin rash frequently during
therapy. Discontinue cephalosporins at first sign
of rash; may be life-threatening. Stevens-Johnson
syndrome or toxic epidermal necrolysis may de-
velop. Treat symptomatically; may recur once
treatment is stopped.

● Lab Test Considerations: May cause positive
results for Coombs’ test in patients receiving high
doses or in neonates whose mothers were given
cephalosporins before delivery.

● May causeqserum AST, ALT, alkaline phospha-
tase, bilirubin, LDH, BUN, creatinine.

● May rarely cause leukopenia, neutropenia, agran-
ulocytosis, thrombocytopenia, or eosinophilia.

Potential Nursing Diagnoses
Risk for infection (Indications, Side Effects)
Diarrhea (Adverse Reactions)

Implementation
● Do not confuse cefazolin with cefotetan, cefoxitin,

ceftazidime, or ceftriaxone. Do not confuse Duri-
cef with Ultracet. Do not confuse Keflex with Kep-
pra.

● PO: Administer around the clock. May be admin-
istered on full or empty stomach. Administration
with food may minimize GI irritation. Shake oral
suspension well before administering. Use cali-
brated measuring device with liquid preparations.
Refrigerate oral suspensions.

Cefazolin
● IM: Reconstitute IM doses with 2 mL or 2.5 mL of

sterile water for injection to achieve a final con-
centration of 225–330 mg/mL.

● Inject deep into a well-developed muscle mass;
massage well.

IV Administration

● pH: 4.5–7.0.
● IV: Monitor site frequently for thrombophlebitis

(pain, redness, swelling). Change sites every 48–
72 hr to prevent phlebitis.

● Do not use solutions that are cloudy or contain a
precipitate.

● If aminoglycosides are administered concur-
rently, administer in separate sites, if possible, at
least 1 hr apart. If second site is unavailable, flush
line between medications.

● Direct IV: Diluent: 0.9% NaCl, D5W, D10W,
dextrose/saline combinations, D5/LR. Concen-
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tration: 100 mg/mL. May use up to 138 mg/mL
in fluid-restricted patients. Rate: May administer
over 3–5 min.

● Intermittent Infusion: Diluent: Reconstituted
500-mg or 1-g solution may be diluted in 50–
100 mL of 0.9% NaCl, D5W, D10W, dextrose/sa-
line combinations, D5/LR. Solution is stable for
24 hr at room temperature and 10 days if refrig-
erated. Concentration: 20 mg/mL. Rate: Ad-
minister over 10–60 min.

● Y-Site Compatibility: acyclovir, alfentanil, allo-
purinol, alprostadil, amifostine, aminocaproic
acid, aminophylline, amphotericin B lipid com-
plex, amphotericin B liposome, anidulafungin,
argatroban, ascorbic acid, atracurium, atropine,
aztreonam, benztropine, bivalirudin, bleomycin,
bumetanide, buprenorphine, butorphanol, cal-
cium gluconate, carboplatin, carmustine, cefo-
perazone, cefotetan, cefoxitin, ceftazidime, cef-
triaxone, cefuroxime, chlorampheniocol,
cisplatin, clindamycin, cyanocobalamin, cyclo-
phosphamide, cyclosporine, cytarabine, dactino-
mycin, daptomycin, dexamethasone, dexmede-
tomidine, digoxin, diltiazem, docetaxel,
doxacurium, doxapram, doxorubicin liposome,
enalaprilat, ephedrine, epinephrine, epirubicin,
epoetin alfa, eptifibatide, esmolol, etoposide, eto-
poside phosphate, fenoldopam, fentanyl, filgras-
tim, fluconazole, fludarabine, fluorouracil, folic
acid, foscarnet, gemcitabine, glycopyrrolate,
granisetron, heparin, hydrocortisone, ifosfamide,
imipenem/cilastatin, indomethacin, insulin, irino-
tecan, isoproterenol, ketamine, ketorolac, lido-
caine, linezolid, lorazepam, mannitol, mechlor-
ethamine, melphalan, meperidine, metaraminol,
methotrexate, methoxamine, methyldopate,
methylprednisolone, metoclopramide, metopro-
lol, metronidazole, midazolam, milrinone, mor-
phine, multivitamins, nafcillin, nalbuphine, nal-
oxone, nesiritide, nicardipine, nitroglycerin,
nitroprusside, norepinephrine, octreotide, on-
dansetron, oxacillin, oxaliplatin, oxytocin, pacli-
taxel, palonosetron, pamidronate, pancuronium,
pantoprazole, penicillin G, perphenazine, pheno-
barbital, phenylephrine, phytonadione, potassium
acetate, potassium chloride, procainamide, pro-
pofol, propranolol, ranitidine, remifentanil, ritux-
imab, sargramostim, sodium acetate, sodium bi-
carbonate, streptokinase, succinylcholine,
sufentanil, tacrolimus, teniposide, theophylline ,
thiamine, thiotepa, ticarcillin/clavulanate, tigecyc-
line, tirofiban, tolazoline, trastuzumab, trimeta-
phan, vasopressin, vecuronium, verapamil, vin-
cristine, vitamin B complex with C, voriconazole,
warfarin, zoledronic acid.

● Y-Site Incompatibility: alemtuzumab, ampho-
tericin B cholesteryl, azathioprine, calcium chlo-
ride, caspofungin, cefotaxime, chlorpromazine,
dantrolene, diazepam, diazoxide, diphenhydra-
mine, dobutamine, dopamine, doxorubicin hy-
drochloride, doxycycline, erythromycin, ganci-
clovir, haloperidol, hydralazine, hydroxyzine,
idarubicin, levofloxacin, mitoxantrone, myco-
phenolate, papaverine, pemetrexed, pentamidine,
pentazocine, pentobarbital, phentolamine, phe-
nytoin, prochlorperazine, promethazine, prot-
amine, quinupristin/dalfopristin, sodium citrate,
tobramycin, trimethoprim/sulfamethoxazole, vi-
norelbine.

Patient/Family Teaching
● Instruct patient to take medication around the

clock at evenly spaced times and to finish the
medication completely as directed, even if feeling
better. Take missed doses as soon as possible un-
less almost time for next dose; do not double
doses. Instruct parents or caregivers to use cali-
brated measuring device with liquid preparations.
Advise patient that sharing this medication may be
dangerous.

● Advise patient to report signs of superinfection
(furry overgrowth on the tongue, vaginal itching
or discharge, loose or foul-smelling stools) and
allergy.

● Instruct patient to notify health care professional
if rash, or fever and diarrhea develop, especially
if diarrhea contains blood, mucus, or pus. Advise
patient not to treat diarrhea without consulting
health care professional.

Evaluation/Desired Outcomes
● Resolution of signs and symptoms of infection.

Length of time for complete resolution depends
on the organism and site of infection.

● Decreased incidence of infection when used for
prophylaxis.

CEPHALOSPORINS—SECOND
GENERATION
cefaclor (sef-a-klor)

Ceclor, Raniclor
cefoTEtan (sef-oh-tee-tan)
Cefotan
cefOXitin (se-fox-i-tin)
Mefoxin
cefprozil (sef-proe-zil)
Cefzil
cefuroxime (se-fyoor-ox-eem)
Ceftin, Zinacef
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Classification
Therapeutic: anti-infectives
Pharmacologic: second-generation cephalo-
sporins

Pregnancy Category B

Indications
Treatment of the following infections caused by sus-
ceptible organisms: Respiratory tract infections,
Skin and skin structure infections, Bone and joint
infections (not cefaclor or cefprozil), Urinary tract
infections (not cefprozil). Cefotetan and cefoxi-
tin: Intra-abdominal and gynecologic infections.
Cefuroxime: Meningitis, gynecologic infections,
and Lyme disease. Cefaclor, cefprozil, cefurox-
ime: Otitis media. Cefoxitin and cefuroxime:
Septicemia. Cefotetan, cefoxitin, cefuroxime:
Perioperative prophylaxis.

Action
Bind to bacterial cell wall membrane, causing cell
death. Therapeutic Effects: Bactericidal action
against susceptible bacteria. Spectrum: Similar to
that of first-generation cephalosporins but haveq
activity against several other gram-negative patho-
gens including: Haemophilus influenzae, Esche-
richia coli, Klebsiella pneumoniae, Morganella
morganii, Neisseria gonorrhoeae (including peni-
cillinase-producing strains), Proteus, Providencia,
Serratia marcescens, Moraxella catarrhalis. Not
active against methicillin-resistant staphylococci or
enterococci. Cefuroxime: Active against Borrelia
burgdorferi. Cefotetan and cefoxitin: Active
against Bacteroides fragilis.

Pharmacokinetics
Absorption: Cefotetan, cefoxitin, and cefurox-
ime—well absorbed following IM administration.
Cefaclor, cefprozil, and cefuroxime —well ab-
sorbed following oral administration.
Distribution: Widely distributed. Penetration into
CSF is poor, but adequate for cefuroxime (IV) to be
used in treating meningitis. All cross the placenta
and enter breast milk in low concentrations.
Metabolism and Excretion: Excreted primarily
unchanged by the kidneys.
Half-life: Cefaclor—30–60 min; cefotetan—
3–4.6 hr; cefoxitin—40–60 min; cefprozil—90
min; cefuroxime—60–120 min; (all areqin re-
nal impairment).

TIME/ACTION PROFILE

ROUTE ONSET PEAK DURATION

Cefaclor PO rapid 30–60 min 6–12 hr
Cefaclor PO-

CD
unknown unknown 12 hr

Cefotetan IM rapid 1–3 hr 12 hr
Cefotetan IV rapid end of infu-

sion
12 hr

Cefoxitin IM rapid 30 min 4–8 hr
Cefoxitin IV rapid end of infu-

sion
4–8 hr

Cefprozil PO unknown 1–2 hr 12–24 hr
Cefuroxime

PO
unknown 2–3 hr 8–12 hr

Cefuroxime
IM

rapid 15–60 min 6–12 hr

Cefuroxime IV rapid end of infu-
sion

6–12 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity to cephalo-
sporins; Serious hypersensitivity to penicillins.
Use Cautiously in: Renal impairment (pdose/q
dosing interval recommended for: cefotetan if CCr
�30 mL/min, cefoxitin if CCr �50 mL/min, cefpro-
zil if CCr �30 mL/min, cefuroxime if CCr �20 mL/
min); Patients with hepatic dysfunction, poor nutri-
tional state, or cancer may be atqrisk for bleeding;
History of GI disease, especially colitis; Cefprozil
(oral suspension) contains aspartame and should
be avoided in patients with phenylketonuria; Geri:
Dose adjustment due to age-relatedpin renal func-
tion may be necessary; may also be atqrisk for
bleeding with cefotetan or cefoxitin; OB, Lactation:
Have been used safely.

Adverse Reactions/Side Effects
CNS: SEIZURES (high doses). GI: PSEUDOMEMBRAN-
OUS COLITIS, diarrhea, cramps, nausea, vomiting.
Derm: rashes, urticaria. Hemat: agranulocytosis,
bleeding (qwith cefotetan and cefoxitin), eosino-
philia, hemolytic anemia, neutropenia, thrombocy-
topenia. Local: pain at IM site, phlebitis at IV site.
Misc: allergic reactions including ANAPHYLAXIS and
SERUM SICKNESS, superinfection.

Interactions
Drug-Drug: Probenecidpexcretion andqblood
levels. If alcohol is ingested within 48–72 hr of cef-
otetan, a disulfiram-like reaction may occur. Cefote-
tan mayqrisk of bleeding with anticoagulants,
antiplatelet agents, thrombolytics, and NSAIDs.
Antacidspabsorption of cefaclor. Concurrent use
of aminoglycosides or loop diuretics mayqrisk
of nephrotoxicity.
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Route/Dosage
Cefaclor
PO (Adults): 250–500 mg q 8 hr or 375–500 mg
q 12 hr as extended-release tablets.
PO (Children �1 mo): 6.7–13.4 mg/kg q 8 hr or
10–20 mg/kg q 12 hr (up to 1 g/day).

Cefotetan
IM, IV (Adults): Most infections—1–2 g q 12
hr. Severe/life-threatening infections—2–3 g q
12 hr. Urinary tract infections— 500 mg–2 g q
12 hr or 1–2 g q 24 hr. Perioperative prophylaxis-
1–2 g 30–60 min before initial incision (one-time
dose).

Renal Impairment
IM, IV (Adults): CCr 10–30 mL/min—Usual
adult dose q 24 hr or usual adult dose q 12 hr;1⁄2
�CCr 10 mL/min—Usual adult dose q 48 hr or 1/
4 usual adult dose q 12 hr.

Cefoxitin
IM, IV (Adults): Most infections—1 g q 6–8 hr.
Severe infections—1 g q 4 hr or 2 g q 6–8 hr.
Life-threatening infections—2 g q 4 hr or 3 g q 6
hr. Perioperative prophylaxis—2 g 30–60 min
before initial incision, then 2 g q 6 hr for up to 24
hr.
IM, IV (Children and Infants �3 mo): Most in-
fections—13.3–26.7 mg/kg q 4 hr or 20–40 mg/
kg q 6 hr. Perioperative prophylaxis—30–40 mg/
kg within 60 min of initial incision, then 30–40 mg/
kg q 6 hr for up to 24 hr.

Renal Impairment
IM, IV (Adults): CCr 30–50 mL/min—1–2 g q
8–12 hr; CCr 10–29 mL/min—1–2 g q 12–24
hr; CCr 5–9 mL/min—0.5–1 g q 12–24 hr; CCr
�5 mL/min—0.5–1 g q 24–48 hr.

Cefprozil
PO (Adults): Most infections—250–500 mg q
12 hr or 500 mg q 24 hr.
PO (Children 6 mo–12 yr): Otitis media—15
mg/kg q 12 hr. Acute sinusitis—7.5–15 mg/kg q
12 hr (higher dose should be used for moderate-to-
severe infections).
PO (Children 2–12 yr): Pharyngitis/tonsilli-
tis—7.5 mg/kg q 12 hr. Skin/skin structure in-
fections—20 mg/kg q 24 hr.

Renal Impairment
PO (Adults and Children �6 mo): CCr �30 mL/
min— of usual dose at normal dosing interval.1⁄2

Cefuroxime
Cefuroxime oral tablets and oral suspension are not
bioequivalent and are not substitutable on a mg-to-
mg basis.

PO (Adults and Children �12 yr): Pharyngitis/
tonsillitis, maxillary sinusitis, uncomplicated
UTIs—250 mg q 12 hr. Bronchitis, uncompli-
cated skin/skin structure infections—250–500
mg q 12 hr. Gonorrhea—1 g (single dose). Lyme
disease—500 mg q 12 hr for 20 days.
PO (Children 3 mo–12 yr): Otitis media, acute
bacterial maxillary sinusitis, impetigo—15 mg/
kg q 12 hr as oral suspension (not to exceed 1 g/
day) or 250 mg q 12 hr as tablets. Pharyngitis/ton-
sillitis—10 mg/kg q 12 hr as oral suspension (not
to exceed 500 mg/day).
IM, IV (Adults): Uncomplicated urinary tract in-
fections, skin/skin structure infections, dissemi-
nated gonococcal infections, uncomplicated
pneumonia—750 mg every 8 hr. Bone/joint in-
fections, severe or complicated infections—1.5 g
every 8 hr. Life-threatening infections—1.5 g
every 6 hr. Meningitis—3 g every 8 hr. Periopera-
tive prophylaxis—1.5 g IV 30–60 min before ini-
tial incision; 750 mg IM/IV every 8 hr can be given
when procedure prolonged. Prophylaxis during
open-heart surgery—1.5 g IV at induction of anes-
thesia and then every 12 hr for 3 additional doses.
Gonorrhea—1.5 g IM (750 mg in two sites) with 1
g probenecid PO.
IM, IV (Children and Infants �3 mo): Most in-
fections—12.5–25 mg/kg q 6 hr or 16.7–33.3
mg/kg q 8 hr (maximum dose � 6 g/day). Bone
and joint infections—50 mg/kg q 8 hr (maximum
dose � 6 g/day). Bacterial meningitis—50–60
mg/kg q 6 hr or 66.7–80 mg/kg q 8 hr.

Renal Impairment
IM, IV (Adults): CCr 10–20 mL/min—750 mg q
12 hr; CCr �10 mL/min—750 mg q 24 hr.

Availability
Cefaclor (generic available)
Capsules: 250 mg, 500 mg. Chewable tablets
(fruity): 125 mg, 187 mg, 250 mg, 375 mg. Ex-
tended-release tablets (CD): 375 mg, 500 mg.
Oral suspension (strawberry): 125 mg/5 mL,
187 mg/5 mL, 250 mg/5 mL, 375 mg/5 mL.

Cefotetan (generic available)
Powder for injection: 1 g/vial, 2 g/vial, 10 g/vial.
Premixed containers: 1 g/50 mL, 2 g/50 mL.

Cefoxitin (generic available)
Powder for injection: 1 g/vial, 2 g/vial, 10 g/vial.
Premixed containers: 1 g/50 mL D5W, 2 g/50 mL
D5W.

Cefprozil (generic available)
Tablets: 250 mg, 500 mg. Oral suspension
(bubblegum flavor): 125 mg/5 mL, 250 mg/5 mL.
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Cefuroxime (generic available)
Tablets: 250 mg, 500 mg. Oral suspension
(tutti-frutti flavor): 125 mg/5 mL, 250 mg/5 mL.
Powder for injection: 750 mg/vial, 1.5 g/vial, 7.5
g/vial. Premixed containers: 750 mg/50 mL, 1.5
g/50 mL.

NURSING IMPLICATIONS
Assessment
● Assess for infection (vital signs; appearance of

wound, sputum, urine, and stool; WBC) at begin-
ning and during therapy.

● Before initiating therapy, obtain a history to de-
termine previous use of and reactions to penicil-
lins or cephalosporins. Persons with a negative
history of penicillin sensitivity may still have an al-
lergic response.

● Obtain specimens for culture and sensitivity be-
fore initiating therapy. First dose may be given be-
fore receiving results.

● Observe patient for signs and symptoms of ana-
phylaxis (rash, pruritus, laryngeal edema, wheez-
ing). Discontinue the drug immediately if these
symptoms occur. Keep epinephrine, an antihista-
mine, and resuscitation equipment close by in the
event of an anaphylactic reaction.

● Monitor bowel function. Diarrhea, abdominal
cramping, fever, and bloody stools should be re-
ported to health care professional promptly as a
sign of pseudomembranous colitis. May begin up
to several weeks following cessation of therapy.

● Lab Test Considerations: May cause positive
results for Coombs’ test in patients receiving high
doses or in neonates whose mothers were given
cephalosporins before delivery.

● Cefotetan—monitor prothrombin time and as-
sess patient for bleeding (guaiac stools; check for
hematuria, bleeding gums, ecchymosis) daily in
high-risk patients; may cause hypoprothrombin-
emia.

● May causeqserum AST, ALT, alkaline phospha-
tase, bilirubin, LDH, BUN, and creatinine.

● Cefoxitin may cause falselyqtest results for se-
rum and urine creatinine; do not obtain serum
samples within 2 hr of administration.

● May rarely cause leukopenia, neutropenia, agran-
ulocytosis, thrombocytopenia, and eosinophilia.

Potential Nursing Diagnoses
Risk for infection (Indications, Side Effects)
Diarrhea (Adverse Reactions)
Deficient knowledge, related to medication regimen
(Patient/Family Teaching)

Implementation
● Do not confuse cefotetan with cefazolin, cefoxitin,

ceftazidime, or ceftriaxone.
● PO: Administer around the clock. May be admin-

istered on full or empty stomach. Administration
with food may minimize GI irritation. Shake oral
suspension well before administering.

● Administer cefaclor extended-release tablets with
food; do not crush, break, or chew.

● Do not administer cefaclor within 1 hr of antac-
ids.

● Cefuroxime tablets should be swallowed whole,
not crushed; crushed tablets have a strong, per-
sistent bitter taste. Tablets may be taken without
regard to meals. Suspension must be taken with
food. Shake well each time before using. Tablets
and suspension are not interchangeable.

● IM: Reconstitute IM doses with sterile or bacte-
riostatic water for injection or 0.9% NaCl for in-
jection. May be diluted with lidocaine to minimize
injection discomfort.

● Inject deep into a well-developed muscle mass;
massage well.

IV Administration

● IV: Change sites every 48–72 hr to prevent phle-
bitis. Monitor site frequently for thrombophlebitis
(pain, redness, swelling).

● If aminoglycosides are administered concur-
rently, administer in separate sites if possible, at
least 1 hr apart. If second site is unavailable, flush
line between medications.

● Direct IV: Dilute each cephalosporin in at least 1
g/10 mL. Do not use preparations containing
benzyl alcohol for neonates. Rate: Administer
slowly over 3–5 min.

Cefotetan
● pH: 4.5–6.5.
● Intermittent Infusion: Diluent: Reconstituted

solution may be further diluted in 50–100 mL of
D5W or 0.9% NaCl. Solution may be colorless or
yellow. Solution is stable for 24 hr at room tem-
perature or 96 hr if refrigerated. Concentra-
tion: 10–40 mg/mL. Rate: Administer over 20–
30 min.

● Y-Site Compatibility: acyclovir, alfentanil, allo-
purinol, amifostine, aminocaproic acid, amino-
phylline, amphotericin B lipid complex, anidula-
fungin, argatroban, ascorbic acid, atropine,
aztreonam, benztropine, bivalirudin, bumetanide,
buprenorphine, butorphanol, calcium chloride,
calcium gluconate, carboplatin, carmustine, cefa-
zolin, cefoperazone, cefotaxime, cefoxitin, cef-
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triaxone, cefuroxime, chloramphenicol, cisplatin,
clindamycin, cyanocobalamin, cyclophospha-
mide, cyclosporine, cytarabine, dactinomycin,
daptomycin, dexamethasone, dexmedetomidate,
digoxin, diltiazem, docetaxel, dopamine, doxacu-
rium, enalaprilat, ephedrine, epinephrine, epoe-
tin alfa, eptifibatide, etoposide, etoposide phos-
phate, fenoldopam, fentanyl, filgrastim,
fluconazole, fludarabine, fluorouracil, folic acid,
furosemide, gemcitabine, glycopyrrolate, granise-
tron, heparin, hetastarch, hydrocortisone, hydro-
morphone, ifosfamide, imipenem/cilastatin, iri-
notecan, isoproterenol, ketorolac, levofloxacin,
lidocaine, linezolid, lorazepam, magnesium sul-
fate, mannitol, mechlorethamine, melphalan, me-
taraminol, methotrexate, methoxamine, methyl-
dopate, methylprednisolone, metoclopramide,
metoprolol, metronidazole, milrinone, mitoxan-
trone, morphine, multivitamins, nafcillin, nalbu-
phine, naloxone, nesiritide, nitroglycerin, nitro-
prusside, norepinephrine, octreotide, oxacillin,
oxaliplatin, oxytocin, paclitaxel, palonosetron,
pamidronate, pancuronium, penicillin G, phenyl-
ephrine, phytonadione, potassium acetate, potas-
sium chloride, procainamide, propofol, propran-
olol, pyridoxime, ranitidine, remifentanil,
rituximab, rocuronium, sargramostim, sodium
acetate, streptokinase, succinylcholine, sufen-
tanil, tacrolimus, teniposide, theophylline, thia-
mine, thiotepa, ticarcillin/clavulanate, tigecycline,
tirofiban, trimetaphan, vasopressin, vecuronium,
verapamil, vincristine, voriconazole.

● Y-Site Incompatibility: alemtuzumab, ampho-
tericin B colloidal, amphotericin B liposome, aza-
thioprine, caspofungin, chlorpromazine, dantro-
lene, diazepam, diazoxide, diphenhydramine,
dobutamine, doxorubicin hydrochloride, doxycy-
cline, epirubicin, erythromycin, esmolol, ganci-
clovir, gentamicin, haloperidol, hydralazine, hy-
droxyzine, indomethacin, labetalol,
mycophenolate, pantoprazole, papaverine, peme-
trexed, pentamidine, pentazocine, pentobarbital,
phenobarbital, phentolamine, phenytoin, pro-
chlorperazine, promethazine, protamine, quinu-
pristin/dalfopristin, sodium bicarbonate, tobra-
mycin, trastuzumab, trimethoprim/
sulfamethoxazole, vinorelbine.

Cefoxitin
● pH: 4.2–8.0.
● Intermittent Infusion: Diluent: Reconstituted

solution may be further diluted in 50–100 mL of
D5W, D10W, 0.9% NaCl, dextrose/saline combi-
nations, D5/LR, Ringer’s or LR. Stable for 24 hr at
room temperature and 1 wk if refrigerated. Dark-
ening of powder does not alter potency. Concen-

tration: 40 mg/mL. Rate: Administer over 30–
60 min.

● Continuous Infusion: May be diluted in 500–
1000 mL for continuous infusion.

● Y-Site Compatibility: acyclovir, alfentanil, ami-
fostine, aminocaproic acid, aminophylline, am-
photericin B cholesteryl, amphotericin B lipid
complex, amphotericin B liposome, anidulafun-
gin, argatroban, ascorbic acid, atracurium, atro-
pine, aztreonam, benztropine, bivalirudin, bleo-
mycin, bumetanide, buprenorphine,
butorphanol, calcium chloride, calcium gluco-
nate, carboplatin, carmustine, cefazolin, cefoper-
azone, cefotaxime, cefotetan, ceftazidime, cef-
triaxone, cefuroxime, chloramphenicol, cisplatin,
clindamycin, cyanocobalamin, cyclophospha-
mide, cyclosporine, cytarabine, dactinomycin,
daptomycin, dexamethasone, dexmedetomidine,
digoxin, diltiazem, docetaxel, dopamine, doxacu-
rium, doxorubicin liposome, enalaprilat, ephed-
rine, epinephrine, epoetin alfa, eptifibatide, es-
molol, etoposide, etoposide phosphate, fentanyl,
fluconazole, fludarabine, fluorouracil, folic acid,
foscarnet, furosemide, gemcitabine, glycopyrro-
late, granisetron, heparin, hydrocortisone, hydro-
morphone, ifosfamide, imipenem/cilastatin, indo-
methacin, irinotecan, isoproterenol, ketorolac,
lidocaine, linezolid, lorazepam, magnesium sul-
fate, mannitol, mechlorethamine, meperidine,
metaraminol, methotrexate, methoxamine, meth-
yldopate, metoclopramide, metoprolol, metroni-
dazole, midazolam, milrinone, morphine, multi-
vitamins, nafcillin, nalbuphine, naloxone,
nesiritide, nitroglycerin, nitroprusside, norepi-
nephrine, octreotide, ondansetron, oxacillin, ox-
aliplatin, oxytocin, paclitaxel, palonosetron, pam-
idronate, pantoprazole, penicillin G,
perphenazine, phenylephrine, phytonadione, po-
tassium acetate, potassium chloride, procainam-
ide, propofol, propranolol, pyridoxime, raniti-
dine, remifentanil, rituximab, rocuronium,
sodium acetate, streptokinase, succinylcholine,
sufentanil, tacrolimus, teniposide, theophylline,
thiamine, thiotepa, ticarcillin/clavulanate, tigecyc-
line, tirofiban, tolazoline, trimetaphan, vasopres-
sin, vecuronium, verapamil, vincristine, voricona-
zole, zoledronic acid.

● Y-Site Incompatibility: alemtuzumab, ampicil-
lin/sulbactam, azathioprine, caspofungin, chlor-
promazine, dantrolene, diazepam, diazoxide, di-
phenhydramine, dobutamine, doxorubiucin
hydrochloride, doxycycline, epirubicin, erythro-
mycin, fenoldopam, fligrastim, ganciclovir, halo-
peridol, hydralazine, hydroxyzine, idarubicin, in-
sulin, labetalol, levofloxacin, methylprednisolone,
mitoxantrone, mycophenolate, papaverine, pe-
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metrexed, pentamidine, pentazocine, pentobarbi-
tal, phenobarbital, phentolamine, phenytoin, pro-
chlorperazine, promethazine, protamine,
quinupristin/dalfopristin, sodium bicarbonate,
trastuzumab, trimethoprim/sulfamethoxazole, vi-
norelbine.

Cefuroxime
● pH: 5.0–8.5.
● Intermittent Infusion: Diluent: Solution may

be further diluted in 50–100 mL of 0.9% NaCl,
D5W, D10W, or dextrose/saline combinations.
Stable for 24 hr at room temperature and 48 hr if
refrigerated. Concentration: 10–40 mg/mL.
Rate: Administer over 15–60 min.

● Continuous Infusion: May also be diluted in
500–1000 mL for continuous infusion.

● Y-Site Compatibility: acyclovir, alfentanil, allo-
purinol, amifostine, aminocaproic acid, amino-
phylline, amiodarone, amphotericin B lipid com-
plex, amphotericin B liposome, anidulafungin,
argatroban, ascorbic acid, atracurium, atropine,
aztreonam, benztropine, bivalirudin, bleomycin,
bumetanide, buprenorphine, butorphanol, cal-
cium gluconate, carboplatin, carmustine, cefazo-
lin, cefoperazone, cefotaxime, cefotetan, cefoxi-
tin, ceftazidime, ceftriaxone, chloramphenicol,
cisplatin, clindamycin, cyclophosphamide, cyano-
cobalamin, cyclosporine, cytarabine, dactinomy-
cin, daptomycin, dexmedetomidine, digoxin, dil-
tiazem, docetaxel, dopamine, doxacurium,
enalaprilat, ephedrine, epinephrine, epoetin alfa,
eptifibatide, erythromycin, esmolol, etoposide,
etoposide phosphate, famotidine, fenoldopam,
fentanyl, fludarabine, fluorouracil, folic acid, fos-
carnet, furosemide, gemcitabine, glycopyrrolate,
granisetron, heparin, hetastarch, hydrocortisone,
hydromorphone, ifosfamide, imipenem/cilastatin,
indomethacin, insulin, irinotecan, isoproterenol,
ketamine, ketorolac, levofloxacin, lidocaine, line-
zolid, lorazepam, mannitol, mechlorethamine,
melphalan, meperidine, metaraminol, methotrex-
ate, methoxamine, methyldopate, methylprednis-
olone, metoclopramide, metoprolol, metronida-
zole, milrinone, morphine, multivitamins,
nafcillin, nalbuphine, naloxone, nesiritide, nitro-
glycerin, nitroprusside, norepinephrine, octreo-
tide, ondansetron, oxacillin, oxaliplatin, oxytocin,
paclitaxel, palonosetron, pancuronium, panto-
prazole, pemetrexed, penicillin G, perphenazine,
phenylephrine, phytonadione, potassium acetate,
potassium chloride, procainamide, propofol,
propranolol, pyridoxine, ranitidine, remifentanil,
rituximab, rocuronium, sargramostim, sodium

acetate, streptokinase, succinylcholine, sufen-
tanil, tacrolimus, teniposide, theophylline, thia-
mine, thiotepa, ticarcillin/clavulanate, tigecycline,
tirofiban, tolazoline, trastuzumab, trimetaphan,
vasopressin, vecuronium, verapamil, vincristine,
voriconazole, zoledronic acid.

● Y-Site Incompatibility: alemtuzumab, azathio-
prine, azithromycin, calcium chloride, caspofun-
gin, chlorpromazine, dantrolene, dexametha-
sone, diazepam, diazoxide, diphenhydramine,
dobutamine, doxorubicin hydrochloride, doxycy-
cline, epirubicin, filgrastim, ganciclovir, haloper-
idol, hydralazine, hydroxyzine, labetalol, magne-
sium sulfate, midazolam, mitoxantrone,
mycophenolate, papaverine, pentamidine, penat-
zocine, pentobarbital, phenobarbital, phentol-
amine, phenytoin, prochlorperazine, promethaz-
ine, protamine, quinupristin/dalfopristin, sodium
bicarbonate, trimethoprim/sulfamethoxazole, vi-
norelbine.

Patient/Family Teaching
● Instruct patient to take medication around the

clock at evenly spaced times and to finish the
medication completely, even if feeling better.
Take missed doses as soon as possible unless al-
most time for next dose; do not double doses. Ad-
vise patient that sharing of this medication may be
dangerous.

● Pedi: Instruct parents or caregivers to use cali-
brated measuring device with liquid preparations.

● Advise patient to report signs of superinfection
(furry overgrowth on the tongue, vaginal itching
or discharge, loose or foul-smelling stools) and
allergy.

● Caution patients that concurrent use of alcohol
with cefotetan may cause a disulfiram-like reac-
tion (abdominal cramps, nausea, vomiting, head-
ache, hypotension, palpitations, dyspnea, tachy-
cardia, sweating, flushing). Alcohol and
alcohol-containing medications should be
avoided during and for several days after therapy.

● Instruct patient to notify health care professional
if fever and diarrhea develop, especially if stool
contains blood, pus, or mucus. Advise patient not
to treat diarrhea without consulting health care
professional.

Evaluation/Desired Outcomes
● Resolution of signs and symptoms of infection.

Length of time for complete resolution depends
on the organism and site of infection.

● Decreased incidence of infection when used for
prophylaxis.
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CEPHALOSPORINS—THIRD
GENERATION
cefdinir (sef-di-nir)
Omnicef
cefditoren (sef-dye-tor-en)
Spectracef
cefixime (sef-ik-seem)
Suprax
cefoperazone (sef-oh-per-a-zone)
cefotaxime (sef-oh-taks-eem)
Claforan
cefpodoxime (sef-poe-dox-eem)
Vantin
cefTAZidime (sef-tay-zi-deem)
Fortaz, Tazicef
ceftibuten (sef-tye-byoo-ten)
Cedax
cefTRIAXone (sef-try-ax-one)
Rocephin
Classification
Therapeutic: anti-infectives
Pharmacologic: third-generation cephalo-
sporins

Pregnancy Category B

Indications
Treatment of the following infections caused by sus-
ceptible organisms: Skin and skin structure infec-
tions (not cefixime), Urinary and gynecologic infec-
tions (not cefdinir, cefditoren, or ceftibuten),
Respiratory tract infections (not cefdinir, cefditoren,
or ceftibuten). Cefotaxime, ceftazidime, cef-
triaxone: Meningitis and bone/joint infections. Cef-
operazone, cefotaxime, ceftazidime, ceftriax-
one: Intra-abdominal infections and septicemia.
Cefdinir, cefixime, cefpodoxime, ceftibuten,
ceftriaxone: Otitis media. Cefotaxime, ceftriax-
one: Perioperative prophylaxis. Ceftazidime: Feb-
rile neutropenia. Cefotaxime, ceftriaxone: Lyme
disease.

Action
Bind to the bacterial cell wall membrane, causing
cell death. Therapeutic Effects: Bactericidal ac-
tion against susceptible bacteria. Spectrum: Simi-
lar to that of second-generation cephalosporins, but
activity against staphylococci is less, whereas activity
against gram-negative pathogens is greater, even for
organisms resistant to first- and second-generation
agents. Notable is increased action against: Entero-

bacter, Haemophilus influenzae, Escherichia coli,
Klebsiella pneumoniae, Neisseria gonorrhoeae,
Citrobacter, Morganella, Proteus, Providencia,
Serratia, Moraxella catarrhalis, Borrelia burgdor-
feri. Some agents have activity against N. meningiti-
dis (cefotaxime, ceftazidime, ceftriaxone). Some
agents have enhanced activity against Pseudomonas
aeruginosa (ceftazidime, cefoperazone). Not active
against methicillin-resistance staphylococci or en-
terococci. Some agents have activity against anaer-
obes, including Bacteroides fragilis (cefoperazone,
cefotaxime, ceftriaxone).

Pharmacokinetics
Absorption: Cefoperazone, cefotaxime, ceftazi-
dime, and ceftriaxone are well absorbed after IM
administration. Ceftibuten is well absorbed after
oral administration; cefixime 40–50% absorbed af-
ter oral administration (oral suspension); cefdinir
16–25% absorbed after oral administration. Cefdi-
toren pivoxil and cefpodoxime proxetil are prod-
rugs that are converted to their active components in
GI tract during absorption (cefditoren—14% ab-
sorbed [qby high-fat meal]; cefpodoxime— 50%
absorbed).
Distribution: Widely distributed. Cross the pla-
centa; enter breast milk in low concentrations. CSF
penetration better than with first- and second-gener-
ation agents.
Protein Binding: Cefoperazone and ceftriaxone
�90%.
Metabolism and Excretion: Cefdinir, ceftazi-
dime, and cefditoren-�85% excreted in urine. Ce-
fpodoxime—30% excreted in urine. Cefopera-
zone—excreted in the bile. Ceftibuten,
ceftriaxone, and cefotaxime—partly metabolized
and partly excreted in the urine. Cefixime—50%
excreted unchanged in urine, �10% in bile.
Half-life: Cefdinir—1.7 hr; cefditoren—1.6 hr;
cefixime—3–4 hr; cefoperazone—2 hr; cefo-
taxime—1–1.5 hr; cefpodoxime—2–3 hr; cef-
tazidime—2 hr; ceftibuten—2 hr; ceftriax-
one—6–9 hr (all except cefoperazone and
ceftriaxone areqin renal impairment).

TIME/ACTION PROFILE

ROUTE ONSET PEAK DURATION

Cefdinir PO rapid 2–4 hr 12–24 hr
Cefditoren PO rapid 1.5–3 hr 12 hr
Cefixime PO rapid 2–6 hr 24 hr
Cefoperazone

IM
rapid 1–2 hr 12 hr

Cefoperazone
IV

rapid end of infu-
sion

12 hr

Cefotaxime
IM

rapid 0.5 hr 4–12 hr

Cefotaxime IV rapid end of infu-
sion

4–12 hr
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Cefpodoxime
PO

unknown 2–3 hr 12 hr

Ceftazidime
IM

rapid 1 hr 6–12 hr

Ceftazidime IV rapid end of infu-
sion

6–12 hr

Ceftibuten PO rapid 3 hr 24 hr
Ceftriaxone

IM
rapid 1–2 hr 12–24 hr

Ceftriaxone IV rapid end of infu-
sion

12–24 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity to cephalo-
sporins; Serious hypersensitivity to penicillins; Pedi:
Hyperbilirubinemic neonates (ceftriaxone only; may
lead to kernicterus); Pedi: Neonates �28 days re-
quiring calcium-containing IV solutions (qrisk of
precipitation formation); Carnitine deficiency or in-
born errors of metabolism (cefditoren only); Hyper-
sensitivity to milk protein (ceftidoren only; contains
sodium caseinate).
Use Cautiously in: Renal impairment (pdosing/
qdosing interval recommended for: cefdinir if CCr
�30 mL/min, cefixime if CCr �60 mL/min, cefo-
taxime if CCr �20 mL/min, cefpodoxime if CCr
�30 mL/min, ceftazidime if CCr �50 mL/min, cef-
tibuten and cefditoren if CCr �50 mL/min); He-
patic/biliary impairment or combined hepatic/bili-
ary/renal impairment (dose reduction/qdosing
interval recommended for cefoperazone); Com-
bined severe hepatic and renal impairment (dose
reduction/qdosing interval recommended for cef-
triaxone); Diabetes (ceftibuten and cefdinir sus-
pension contain sucrose); History of GI disease, es-
pecially colitis; Patients with poor nutritional status,
malabsorption states, or alcoholism may be atqrisk
for bleeding with cefoperazone; Geri: Dose adjust-
ment due to age-relatedpin renal function may be
necessary; OB, Lactation: Have been used safely.

Adverse Reactions/Side Effects
CNS: SEIZURES (high doses), headache. GI: PSEUDO-
MEMBRANOUS COLITIS, diarrhea, nausea, vomiting,
cholelithiasis (ceftriaxone), cramps. Derm: STEV-
ENS-JOHNSON SYNDROME, rashes, urticaria. Hemat:
agranulocytosis, bleeding (qwith cefoperazone),
eosinophilia, hemolytic anemia, lymphocytosis, neu-
tropenia, thrombocytopenia, thrombocytosis. GU:
hematuria, vaginal moniliasis. Local: pain at IM
site, phlebitis at IV site. Misc: allergic reactions in-
cluding ANAPHYLAXIS and SERUM SICKNESS, superinfec-
tion.

Interactions
Drug-Drug: Probenecidpexcretion andqse-
rum levels (cefdinir, cefditoren, cefixime, cefo-

taxime, cefpodoxime, ceftriaxone). Ingestion of al-
cohol within 48–72 hr of cefoperazone may result
in a disulfiram-like reaction. Cefoperazone mayq
risk of bleeding with anticoagulants, antiplatelet
agents, thrombolytic agents, and NSAIDS. Con-
current use of loop diuretics or nephrotoxic
agents including aminoglycosides mayqrisk of
nephrotoxicity. Antacidspabsorption of cefdinir,
cefditoren, and cefpodoxime. Iron supplementsp
absorption of cefdinir. H2-receptor antagonists
pabsorption of cefditoren and cefpodoxime. Cefix-
ime mayqcarbamazepine levels. Ceftriaxone
should not be administered concomitantly with any
calcium-containing solutions.

Route/Dosage
Cefdinir
PO (Adults �13 yr): 300 mg q 12 hr or 600 mg q
24 hr (use q 12 hr dosing only for community-ac-
quired pneumonia or skin and skin structure infec-
tions).
PO (Children 6 mo–12 yr): 7 mg/kg q 12 hr
(use only for skin/skin structure infections) or 14
mg/kg q 24 hr; dose should not exceed 600 mg/day.

Renal Impairment
PO (Adults and Children �13 yr): CCr �30 mL/
min—300 mg q 24 hr.

Renal Impairment
PO (Children 6 mo–12 yr): CCr �30 mL/min—
7 mg/kg q 24 hr.

Cefditoren
PO (Adults and Children �12 yr): Pharyngitis/
tonsillitis, skin/skin structure infections—200
mg twice daily; Acute bacterial exacerbation of
chronic bronchitis or community acquired pneu-
monia—400 mg twice daily.

Renal Impairment
PO (Adults): CCr 30–49 mL/min—dose should
not exceed 200 mg twice daily; CCr �30 mL/min—
dose should not exceed 200 mg once daily.

Cefixime
PO (Adults and Children �12 yr or �50 kg):
Most infections—400 mg once daily; Gonor-
rhea—400 mg single dose.
PO (Children): 8 mg/kg once daily or 4 mg/kg q
12h.

Renal Impairment
PO (Adults): CCr 21–60 mL/min—75% of stan-
dard dose once daily; CCr �20 mL/min— 50% of
standard dose once daily.
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Cefoperazone
IM, IV (Adults): Mild to moderate infections—
1–2 g q 12 hr. Severe infections—2–4 g q 8 hr
or 1.5–3 g q 6 hr.

Hepatic/Renal Impairment
IM, IV (Adults): Impaired hepatic function/bili-
ary obstruction—daily dose should not exceed 4
g; combined hepatic and renal impairment—
daily dose should not exceed 1–2 g.

Cefotaxime
IM, IV (Adults and Children �12 yr): Most un-
complicated infections—1 g q 12 hr. Moderate or
severe infections—1–2 g q 6–8 hr. Life-threat-
ening infections—2 g q 4 hr (maximum dose �
12 g/day). Gonococcal urethritis/cervicitis or rec-
tal gonorrhea in females—500 mg IM (single
dose). Rectal gonorrhea in males—1 g IM (single
dose). Perioperative prophylaxis—1 g 30–90
min before initial incision (one-time dose).
IM, IV (Children 1 mo–12 yr): �50 kg —100–
200 mg/kg/day divided q 6–8 hr. Meningitis—
200 mg/kg/day divided q 6 hr. Invasive pneumo-
coccal meningitis—225–300 mg/kg/day divided
q 6–8 hr. �50 kg— see adult dosing.
IV (Neonates 1–4 wk): 50 mg/kg q 6–8 hr.
IV (Neonates �1 wk): 50 mg/kg q 8–12 hr.

Renal Impairment
(Adults): CCr �20 mL/min—pdose by 50%.

Cefpodoxime
PO (Adults): Most infections—200 mg q 12 hr.
Skin and skin structure infections—400 mg q 12
hr. Urinary tract infections/pharyngitis— 100 mg
q 12 hr. Gonorrhea—200 mg single dose.
PO (Children 2 mo–12 yr): Pharyngitis/tonsil-
litis/otitis media/acute maxillary sinusitis—5
mg/kg q 12 hr (not to exceed 200 mg/dose).

Renal Impairment
PO (Adults): CCr �30 mL/min—qdosing inter-
val to q 24 hr.

Ceftazidime
IM, IV (Adults and Children �12 yr): Pneumo-
nia and skin/skin structure infections—500
mg–1 g q 8 hr. Bone and joint infections—2 g q
12 hr. Severe and life-threatening infections— 2
g q 8 hr. Complicated urinary tract infections—
500 mg q 8–12 hr. Uncomplicated urinary tract
infections—250 mg q 12 hr. Cystic fibrosis lung
infection caused by P. aeruginosa—30–50 mg/
kg q 8 hr (maximum dose � 6 g/day).
IM, IV (Children 1 mo–12 yr): 33.3–50 mg/kg
q 8 hr (maximum dose � 6 g/day).
IM, IV (Neonates �4 wk): 50 mg/kg q 8–12 hr.

Renal Impairment
IM, IV (Adults): CCr 31–50 mL/min—1 g q 12
hr; CCr 16–30 mL/min—1 g q 24 hr; CCr 6–15
mL/min—500 mg q 24 hr; CCr �5 mL/min—
500 mg q 48 hr.

Ceftibuten
PO (Adults and Children �12 yr): 400 mg q 24
hr for 10 days.
PO (Children 6 mo–12 yr): 9 mg/kg q 24 hr for
10 days (maximum dose � 400 mg/day).

Renal Impairment
PO (Adults): CCr 30–49 mL/min—200 mg q 24
hr as capsules or 4.5 mg/kg q 24 hr as suspension;
CCr 5–29 mL/min—100 mg q 24 hr as capsules
or 2.25 mg/kg q 24 hr as suspension.

Ceftriaxone
IM, IV (Adults): Most infections—1–2 g q 12–
24 hr. Gonorrhea—250 mg IM (single dose).
Meningitis—2 g q 12 hr. Perioperative prophy-
laxis—1 g 30–120 min before initial incision (sin-
gle dose).
IM, IV (Children): Most infections—25–37.5
mg/kg q 12 hr or 50–75 mg/kg q 24 hr; dose
should not exceed 2 g/day. Meningitis—100 mg/
kg q 24 hr or 50 mg/kg q 12 hr; dose should not ex-
ceed 4 g/day. Acute otitis media—50 mg/kg IM
single dose; dose should not exceed 1 g. Uncompli-
cated gonorrhea—125 mg IM (single dose).

Availability
Cefdinir (generic available)
Oral suspension (strawberry): 125 mg/5 mL,
250 mg/5 mL. Cost: Generic—125 mg/5 mL
$47.99/60 mL. Capsules: 300 mg. Cost: Ge-
neric—$51.99/20.

Cefditoren
Tablets: 200 mg, 400 mg. Cost: 200 mg $299.98/
20.

Cefixime
Oral suspension (strawberry): 100 mg/5 mL,
200 mg/5 mL. Cost: 100 mg/5 mL $293.93/100 mL.
Tablets: 400 mg. Chewable tablets: 100 mg, 150
mg, 200 mg.

Cefoperazone (generic available)
Powder for injection: 1 g/vial, 2 g/vial, 10 g/vial.
Premixed containers: 1 g/50 mL, 2 g/50 mL.

Cefotaxime (generic available)
Powder for injection: 500 mg/vial, 1 g/vial, 2 g/
vial, 10 g/vial, 20 g/vial. Premixed containers: 1
g/50 mL, 2 g/50 mL.
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Cefpodoxime (generic available)
Tablets: 100 mg, 200 mg. Cost: Generic—200
mg $127.00/20. Oral suspension (lemon
creme): 50 mg/5 mL, 100 mg/5 mL.

Ceftazidime (generic available)
Powder for injection: 500 mg/vial, 1 g/vial, 2 g/
vial, 6 g/vial. Premixed containers: 1 g/50 mL, 2
g/50 mL.

Ceftibuten
Capsules: 400 mg. Cost: $293.99/20. Oral sus-
pension (cherry): 90 mg/5 mL.

Ceftriaxone (generic available)
Powder for injection: 250 mg/vial, 500 mg/vial, 1
g/vial, 2 g/vial, 10 g/vial. Premixed containers: 1
g/50 mL, 2 g/50 mL.

NURSING IMPLICATIONS
Assessment
● Assess for infection (vital signs; appearance of

wound, sputum, urine, and stool; WBC) at begin-
ning of and throughout therapy.

● Before initiating therapy, obtain a history to de-
termine previous use of and reactions to penicil-
lins or cephalosporins. Persons with a negative
history of penicillin sensitivity may still have an al-
lergic response.

● Obtain specimens for culture and sensitivity be-
fore initiating therapy. First dose may be given be-
fore receiving results.

● Observe for signs and symptoms of anaphylaxis
(rash, pruritus, laryngeal edema, wheezing). Dis-
continue drug and notify health care professional
immediately if these symptoms occur. Keep epi-
nephrine, an antihistamine, and resuscitation
equipment close by in the event of an anaphylac-
tic reaction.

● Monitor bowel function. Diarrhea, abdominal
cramping, fever, and bloody stools should be re-
ported to health care professional promptly as a
sign of pseudomembranous colitis. May begin up
to several weeks following cessation of therapy.

● Assess patient for skin rash frequently during
therapy. Discontinue at first sign of rash; may be
life-threatening. Stevens-Johnson syndrome may
develop. Treat symptomatically; may recur once
treatment is stopped.

● Pedi: Assess newborns for jaundice and hyperbili-
rubinemia before making decision to use cef-
triaxone (should not be used in jaundiced or hy-
perbilirubinemic neonates).

● Lab Test Considerations: May cause positive
results for Coombs’ test in patients receiving high

doses or in neonates whose mothers were given
cephalosporins before delivery.

● Monitor prothrombin time and assess patient for
bleeding (guaiac stools; check for hematuria,
bleeding gums, ecchymosis) daily in patients re-
ceiving cefoperazone or cefditoren, as this agent
may cause hypoprothrombinemia.

● May causeqserum AST, ALT, alkaline phospha-
tase, bilirubin, LDH, BUN, and creatinine.

● May rarely cause leukopenia, neutropenia, agran-
ulocytosis, thrombocytopenia, eosinophilia, lym-
phocytosis, and thrombocytosis.

Potential Nursing Diagnoses
Risk for infection (Indications, Side Effects)
Diarrhea (Adverse Reactions)
Deficient knowledge, related to medication regimen
(Patient/Family Teaching)

Implementation
● Do not confuse ceftazidime with cefazolin, cefoxi-

tin, cefotetan, or ceftriaxone.
● Cefditoren is not recommended for prolonged

use since other piralate-containing compounds
have caused clinical manifestations of carnitine
deficiency when used over a period of months.

● PO: Administer around the clock. May be admin-
istered on full or empty stomach. Administration
with food may minimize GI irritation. Shake oral
suspension well before administering. Administer
cefditoren with meals to enhance absorption.
Administer cefpodoxime tablets with meals to
enhance absorption (the suspension may be ad-
ministered without regard to meals. Administer
ceftibuten at least 1 hr before or 2 hr after
meals.

● Cefixime oral suspension should be used to
treat otitis media (results in higher peak concen-
trations than tablets).

● Do not administer cefdinir or cefpodoxime
within 2 hr before or after an antacid. Do not ad-
minister cefpodoxime within 2 hr before or after
an H2 receptor antagonist. Do not administer cef-
dinir within 2 hr before or after iron supple-
ments. Do not administer cefditoren concomi-
tantly with antacids.

● IM: Reconstitute IM doses with sterile or bacte-
riostatic water for injection or 0.9% NaCl for in-
jection. May be diluted with lidocaine to minimize
injection discomfort.

● Inject deep into a well-developed muscle mass;
massage well.
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IV Administration

● IV: Monitor injection site frequently for phlebitis
(pain, redness, swelling). Change sites every 48–
72 hr to prevent phlebitis.

● If aminoglycosides are administered concur-
rently, administer in separate sites, if possible, at
least 1 hr apart. If second site is unavailable, flush
lines between medications.

● Direct IV: Dilute cephalosporins in at least 1 g/
10 mL. Avoid direct IV administration of cefoper-
azone and ceftriaxone. Do not use preparations
containing benzyl alcohol for neonates. Rate:
Administer slowly over 3–5 min.

Cefoperazone
● pH: 4.5–6.5.
● Intermittent Infusion: Reconstitute each gram

with at least 5 mL of sterile or bacteriostatic water
for injection or 0.9% NaCl. Shake vigorously and
allow to stand for visualization and clarity. Solu-
tion may be colorless to straw colored. Diluent:
Dilute each gram in solution in 50–100 mL of
0.9% NaCl, D5W, D10W, dextrose/saline combi-
nations, D5/LR, or LR. Concentration: 2–50
mg/mL. Solution is stable for 24 hr at room tem-
perature and 5 days if refrigerated. Rate: Admin-
ister over 15–30 min.

● Continuous Infusion: For continuous infusion,
concentration should be 2–25 mg/mL.

● Y-Site Compatibility: acyclovir, alfentanil, allo-
purinol, aminocaproic acid, aminophylline, as-
corbic acid, atropine, aztreonam, bivalirudin,
bumetanide, buprenorphine, butorphanol, cal-
cium gluconate, carboplatin, carmustine, cefazo-
lin, cefotaxime, cefotetan, cefoxitin, ceftazidime,
ceftriaxone, cefuroxime, chloramphenicol, cis-
platin, clindamycin, cyanocobalamin, cyclophos-
phamide, cyclosporine, cytarabine, dactinomycin,
dexamethasone, dexmedetomidine, digoxin, do-
cetaxel, enalaprilat, epinephrine, epoetin alfa, ef-
tifibatide, etoposide, etoposide phosphate, fenol-
dopam, fentanyl, fluconazole, fludarabine,
fluorouracil, folic acid, foscarnet, furosemide,
glycopyrrolate, granisetron, heparin, hydrocorti-
sone, hydromorphone, ifosfamide, imipenem/ci-
lastatin, isoproterenol, ketorolac, lidocaine, line-
zolid, mannitol, mechlorethamine, melphalan,
methotrexate, methylprednisolone, metoclopra-
mide, metoprolol, metronidazole, multivitamins,
nafcillin, naloxone, nitroglycerin, nitroprusside,
norepinephrine, oxacillin, oxytocin, paclitaxel,
pamidronate, penicillin G, pentobarbital, pheno-
barbital, phenylephrine, phytonadione, potassium
chloride, procainamide, propofol, propranolol,
ranitidine, rituximab, sodium acetate, sodium bi-
carbonate, streptokinase, succinylcholine, sufen-

tanil, tacrolimus, teniposide, theophylline, thi-
otepa, ticarcillin/clavulanate, vasopressin,
vincristine.

● Y-Site Incompatibility: amifostine, amikacin,
amphotericin B cholesteryl, amphotericin B lipo-
some, atracurium, azathioprine, benztropine, cal-
cium chloride, caspofungin, chlorpromazine, cis-
atracurium, dantrolene, diazepam, diazoxide,
diphenhydramine, dobutamine, dopamine, doxa-
curium, doxorubicin, doxorubicin liposome,
doxycycline, epirubicin, filgrastim, ganciclovir,
gemcitabine, gentamicin, haloperidol, hydrala-
zine, hydroxyzine, idarubicin, indomethacin, in-
sulin, labetalol, levofloxacin, meperidine, metara-
minol, methoxamine, methyldopate, midazolam,
mitoxantrone, nalbuphine, nesiritide, nicardi-
pine, ondansetron, oxaliplatin, pantoprazole, pa-
paverine, pentamidine, pentazocine, perphena-
zine, phentolamine, phenytoin, prochlorperazine,
promethazine, protamine, pyridoxime, quinupris-
tin/dalfopristin, rocuronium, sargramostim, thia-
mine, tobramycin, tolazoline, trastuzumab, trime-
taphan, trimethoprim/sulfamethoxazole,
vancomycin, verapamil, vinorelbine.

Cefotaxime
● pH: 5.0–7.5.
● Intermittent Infusion: Diluent: Reconstituted

solution may be further diluted in 50–100 mL of
D5W, D10W, LR, dextrose/saline combinations,
or 0.9% NaCl. Solution may appear light yellow to
amber. Solution is stable for 24 hr at room tem-
perature and 5 days if refrigerated. Concentra-
tion: 20–60 mg/mL. Rate: Administer over 20–
30 min.

● Y-Site Compatibility: acyclovir, alfentanil, al-
prostadin, amifostine, aminophylline, aminoca-
proic acid, amphotericin B lipid complex, anidu-
lafungin, argatroban, ascorbic acid, atracurium,
atropine, aztreonam, benztropine, bivalirudin,
bleomycin, bumetanide, buprenorphine, butor-
phanol, calcium chloride, calcium gluconate,
carboplatin, carmustine, cefoperazone, cefotetan,
cefoxitin, ceftriaxone, cefuroxime, cisplain, clin-
damycin, cyanocobalamin, cyclophosphamide,
cyclosporine, cytarabine, dactinomycin, daptomy-
cin, dexamethasone, dexmedetomidine, digoxin,
diltiazem, docetaxel, dopamine, doxacurium,
doxycyline, enalaprilat, ephedrine, epinephrine,
epirubicin, epoetin alfa, eptifibatide, erythromy-
cin, esmolol, etoposide, etoposide phosphate,
famotidine, fenoldopam, fentanyl, fludarabine,
fluorouracil, folic acid, furosemide, glycopyrro-
late, granisetron, heparin, hetastarch, hydrocorti-
sone, hydromorphone, ifosfamide, imipenem/ci-
lastatin, insulin, isoproterenol, ketamine,
ketorolac, lidocaine, linezolid, lorazepam, mag-
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nesium sulfate, mannitol, mechlorethamine, mel-
phalan, meperidine, metaraminol, methotrexate,
methoxamine, methyldopate, metoclopramide,
metoprolol, metronidazole, midazolam, milri-
none, morphine, multivitamins, nafcillin, nalbu-
phine, naloxone, nesiritide, nitroglycerin, nitro-
prusside, norepinephrine, octreotide,
ondansetron, oxacillin, oxaliplatin, oxytocin, pa-
clitaxel, palonosetron, pamidronate, pancuro-
nium, penicillin G, perphenazine, phenylephrine,
phytonadione, potassium acetate, potassium
chloride, procainamide, propofol, propranolol,
pyridoxine, ranitidine, remifentanil, rituximab,
rocuronium, sargramostim, sodium acetate,
streptokinase, succinylcholine, sufentanil, tacroli-
mus, teniposide, theophylline, thiamine, thiotepa,
ticarcillin/clavulanate, tigecycline, tirofiban, tol-
azoline, trimetaphan, vasopressin, verapamil, vi-
norelbine, voriconazole, zoledronic acid.

● Y-Site Incompatibility: alemtuzumab, allopuri-
nol, amphotericin B liposome, ampicillin/sulbac-
tam, azathioprine, azithromycin, caspofungin, ce-
fazolin, ceftazidime, chloramphenicol,
chlorpromazine, dantrolene, diazepam, diazox-
ide, diphenhydramine, doxorubicin hydrochlo-
ride, filgrastim, ganciclovir, gemcitabine, halo-
peridol, hydralazine, hydroxyzine, idarubicin,
irinotecan, labetalol, methylprednisolone, mito-
xantrone, mycophenolate, pantoprazole, papav-
erine, pemetrexed, pentamidine, pentazocine,
pentobarbital, phenobarbital, phenytoin, pro-
chlorperazine, promethazine, protamine, quinu-
pristin/dalfopristin, sodium bicarbonate, trastu-
zumab, trimethoprim/sulfamethoxazole,
vecuronium.

Ceftazidime
● pH: 5.0–8.0.
● Intermittent Infusion: Diluent: Reconstituted

solution may be further diluted in at least 1 g/10
mL of 0.9% NaCl, D5W, D10W, dextrose/saline
combinations, or LR. Dilution causes CO2 to form
inside vial, resulting in positive pressure; vial may
require venting after dissolution to preserve ste-
rility of vial. Not required with L-arginine formula-
tion (Ceptaz). Solution may appear yellow to am-
ber; darkening does not alter potency. Solution is
stable for 18 hr at room temperature and 7 days
if refrigerated. Concentration: 40 mg/mL.
Rate: Administer over 15–30 min.

● Y-Site Compatibility: acyclovir, alfentanyl, allo-
purinol, amifostine, aminocaproic acid, amino-
phylline, amphotericin B lipid complex, anakinra,
anidulafungin, argatroban, atropine, aztreonam,

benztropine, bivalirudin, bleomycin, bumetanide,
buprenorphine, butorphanol, calcium gluconate,
carboplatin, carmustine, cefazolin, cefoperazone,
cefotetan, cefoxitin, ceftriaxone, cefuroxime, cip-
rofloxacin, cisplatin, clindamycin, cyanocobala-
min, cyclophosphamide, cyclosporine, cytara-
bine, dactinomycin, daptomycin, dexamethasone,
dexmedetomidine, digoxin, diltiazem, docetaxel,
dopamine, doxacurium, doxapram, enalaprilat,
ephedrine, epinephrine, epoetin alfa, eptifibatide,
esmolol, etoposide, etoposide phosphate, famoti-
dine, fenoldopam, fentanyl, filgrastim, fludara-
bine, fluorouracil, folic acid, foscarnet, furosem-
ide, gemcitabine, glycopyrrolate, granisetron,
heparin, hetastarch, hydrocortisone, hydromor-
phone, ifosfamide, imipenem/cilastatin, indo-
methacin, insulin, irinotecan, isoproterenol, ke-
tamine, ketorolac, labetalol, levofloxacin,
lidocaine, linezolid, lorazepam, magnesium sul-
fate, mannitol, mechlorethamine, melphalan, me-
peridine, metaraminol, methotrexate, methox-
amine, methyldopate, methylprednisolone,
metoclopramide, metoprolol, metronidazole,
milrinone, morphine, multivitamins, nafcillin,
nalbuphine, naloxone, nesiritide, nitroglycerin,
norepinephrine, octreotide, oxacillin, oxaliplatin,
oxytocin, paclitaxel, palonosetron, pamidronate,
pancuronium, pantoprazole, penicillin G, pheno-
barbital, phentolamine, phenylephrine, phytona-
dione, potassium acetate, potassium chloride,
procainamide, propranolol, pyridoxime, raniti-
dine, remifentanil, rituximab, rocuronium, so-
dium acetate, sodium bicarbonate, sodium cit-
rate, streptokinase, succinylcholine, sufentanil,
tacrolimus, telavancin, teniposide, thiotepa, ticar-
cillin/clavulanate, tigecycline, tiriofiban, tolazo-
line, trastuzumab, trimetaphan, vasopressin, vec-
uronium, vincristine, vinorelbine, voriconazole,
zidovudine, zoledronic acid.

● Y-Site Incompatibility: alemtuzumab, amioda-
rone, amphotericin B cholesteryl, amphotericin B
liposome, amsacrine, ascorbic acid, atracurium,
azathioprine, azithromycin, calcium chloride,
caspofungin, cefotaxime, chloramphenicol,
chlorpromazine, dantrolene, diazepam, diazox-
ide, diphenhydramine, doxorubicin hydrochlo-
ride, doxorubicin liposome, doxycycline, epirubi-
cin, ganciclovir, haloperidol, hydralazine,
hydroxyzine, idarubicin, midazolam, mitoxan-
trone, mycophentolate, nitroprusside, papaver-
ine, pemetrexed, pentamidine, pentazocine, phe-
nytoin, prochlorperazine, promethazine,
protamine, quinupristin/dalfopriatin, thiamine,
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trimethoprim/sulfamethoxazole, verapamil, war-
farin.

Ceftriaxone
● pH: 6.6–6.7.
● Intermittent Infusion: Reconstitute each 250-

mg vial with 2.4 mL, each 500-mg vial with 4.8
mL, each 1-g vial with 9.6 mL, and each 2-g vial
with 19.2 mL of sterile water for injection, 0.9%
NaCl, or D5W for a concentration of 100 mg/mL.
Diluent: Solution may be further diluted in 50–
100 mL of 0.9% NaCl, D5W, D10W, D5/0.45%
NaCl, or LR. Solution may appear light yellow to
amber. Solution is stable for 3 days at room tem-
perature. Concentration: 40 mg/mL. Rate:
Administer over 10–30 min.

● Y-Site Compatibility: acyclovir, alfentanil, allo-
purinol, amifostine, aminocaproic acid, amino-
phylline, amiodarone, amphotericin B lipid com-
plex, amphotericin B liposome, anidulafungin,
argatroban, atracurium, atropine, aztreonam,
benztropine, bivalirudin, bumetanide, buprenor-
phine, butorphanol, carboplatin, carmustine, ce-
fazolin, cefonocid, cefoperazone, cefotaxime, cef-
otetan, cefoxitin, ceftazidime, cefuroxime,
cisatracurium, cisplatin, cyanocobalamin, cyclo-
phosphamide, cyclosporine, cytarabine, dactino-
mycin, daptomycin, dexamethasone, dexmede-
tomidine, digoxin, diltiazem, docetaxel,
dopamine, doxacurium, doxorubicin liposome,
doxycycline, enalaprilat, ephedrine, epinephrine,
epoetin alfa, epitifibitide, erythromycin, esmolol,
etoposide, etoposide phosphate, fenoldopam,
fentanyl, fludarabine, fluorouracil, folic acid, fos-
carnet, furosemide, gemcitabine, glycopyrrolate,
granisetron, heparin, hetastarch, hydrocortisone,
hydromorphone, ifosfamide, indomethacin, insu-
lin, isoproterenol, ketorolac, levofloxacin, lido-
caine, linezolid, lorazepam, mannitol, mechlor-
ethamine, melphalan, meperidine, metaraminol,
methotrexate, methoxamine, methyldopate,
methylprednisolone, metoclopramide, metopro-
lol, metronidazole, midazolam, milrinone, mor-
phine, multivitamins, nafcillin, nalbuphine, nal-
oxone, nesiritide, nitroglycerin, nitroprusside,
norepinephrine, octreotide, oxacillin, oxaliplatin,
oxytocin, paclitaxel, palonosetron, pamidronate,
pantoprazole, pemetrexed, penicillin G, pheno-
barbital, phentolamine, phenylephrine, phytona-
dione, potassium acetate, potassium chloride,
procainamide, propofol, propranolol, pyridox-
ime, ranitidine, remifentanil, rituxumab, rocu-
ronium, sargramostim, sodium acetate, sodium
bicarbonate, streptokinase, succinylcholine, su-
fentanil, tacrolimus, telavancin, teniposide, the-
ophylline, thiamine, thiotepa, ticarcillin/clavulan-
ate, tigecycline, tirofiban, tolazoline, trastuzumab,

trimethaphan, vasopressin, vecuronium, verapa-
mil, vincristine, voriconazole, warfarin, zidovu-
dine, zoledronic acid.

● Y-Site Incompatibility: alemtuzumab, ampho-
tericin B cholesteryl, amsacrine, ascorbic acid,
azathioprine, azithromycin, calcium chloride,
calcium gluconate, caspofungin, chlorampheni-
col, chlorpromazine, clindamycin, dantrolene,
diazepam, diazoxide, diphenhydramine, dobuta-
mine, doxorubicin hydrochloride, epirubicin, fil-
grastim, ganciclovir, haloperidol, hetastarch, hy-
dralazine, hydroxyzine, idarubicin, imipenem/
cilastatin, irinotecan, labetalol, magnesium sul-
fate, mitoxantrone, mycophenolate, pentamidine,
pentazocine, pentobarbital, phenytoin, prochlor-
perazine, promethazine, protamine, quinupristin/
dalfopristin, tobramycin, trimethoprim/sulfa-
methoxazole, vinorelbine, Calcium-containing so-
lutions, including parenteral nutrition, should not
be mixed or co-administered, even via different
infusion lines at different sites in patients �28
days old. In older patients, flush line thoroughly
between infusions.

Patient/Family Teaching
● Instruct patient to take medication around the

clock and to finish the medication completely,
even if feeling better. Take missed doses as soon
as possible unless almost time for next dose; do
not double doses. Advise patient that sharing of
this medication may be dangerous.

● Pedi: Instruct parents or caregivers to use cali-
brated measuring device with liquid preparations.

● Advise patient to report signs of superinfection
(furry overgrowth on the tongue, vaginal itching
or discharge, loose or foul-smelling stools) and
allergy.

● Caution patients that concurrent use of alcohol
with cefoperazone may cause a disulfiram-like
reaction (abdominal cramps, nausea, vomiting,
headache, hypotension, palpitations, dyspnea,
tachycardia, sweating, flushing). Alcohol and al-
cohol-containing medications should be avoided
during and for several days after therapy.

● Instruct patient to notify health care professional
if rash, fever and diarrhea develop, especially if
stool contains blood, pus, or mucus. Advise pa-
tient not to treat diarrhea without consulting
health care professional.

Evaluation/Desired Outcomes
● Resolution of the signs and symptoms of infec-

tion. Length of time for complete resolution de-
pends on the organism and site of infection.

● Decreased incidence of infection when used for
prophylaxis.
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certolizumab pegol
(ser-toe-liz-u-mab pey-gol)
Cimzia
Classification
Therapeutic: gastrointestinal anti-inflamma-
tories, antirheumatics
Pharmacologic: tumor necrosis factor
blockers, DMARDs, monoclonal antibodies

Pregnancy Category B

Indications
Moderately-to-severely active Crohn’s disease when
response to conventional therapy has been inade-
quate. Moderately-to-severely active rheumatoid ar-
thritis.

Action
Neutralizes tumor necrosis factor (TNF), a prime
mediator of inflammation; pegylation provides a
long duration of action. Therapeutic Effects: De-
creased signs/symptoms of Crohn’s disease. De-
creased pain and swelling, decreased rate of joint
destruction and improved physical function in rheu-
matoid arthritis.

Pharmacokinetics
Absorption: 80% absorbed following SC adminis-
tration.
Distribution: Unknown.
Metabolism and Excretion: Unknown.
Half-life: 14 days.

TIME/ACTION PROFILE (blood levels)

ROUTE ONSET PEAK DURATION

Subcut unknown 50–120 hr 2–4 wk

Contraindications/Precautions
Contraindicated in: Active infection (including
localized); Concurrent use of anakinra.
Use Cautiously in: History of chronic or recur-
rent infection or underlying illness/treatment predis-
posing to infection; History of exposure to tubercu-
losis; History of opportunistic infection; Patients
residing, or who have resided, where tuberculosis,
histoplasmosis, coccidioidomycoses, or blastomy-
cosis is endemic; History of demyelinating disorders
(may exacerbate); History of heart failure; Geri: May
qrisk of infections; OB: Use in pregnancy only if
clearly needed; avoid breastfeeding; Pedi: Safety not
established;qrisk of lymphoma (including hepatos-
plenic T-cell lymphoma [HSTCL] in patients with
Crohn’s disease), leukemia, and other malignancies.

Adverse Reactions/Side Effects
Derm: psoriasis, skin reactions (rarely severe).
Hemat: hematologic reactions. MS: arthralgia.
Misc: allergic reactions including ANAPHYLAXIS, IN-
FECTIONS (including reactivation tuberculosis and
other opportunistic infections due to bacterial, inva-
sive fungal, viral, mycobacterial, and parasitic path-
ogens), MALIGNANCY (including lymphoma, HSTCL,
leukemia, and skin cancer), lupus-like syndrome.

Interactions
Drug-Drug: Concurrent use with anakinraqrisk
of serious infections (contraindicated). Concurrent
use with azathioprine and/or methotrexate may
qrisk of HSTCL. Maypantibody response to orq
risk of adverse reactions to live vaccines (contra-
indicated).

Route/Dosage
Crohn’s Disease
Subcut (Adults): 400 mg initially, repeat 2 and 4
wk later; may be followed by maintenance dose of
400 mg every 4 wk.

Rheumatoid Arthritis
Subcut (Adults): 400 mg initially, repeat 2 and 4
wk later; then maintenance dose of 200 mg every 2
wk (400 mg every 4 wk may be used alternatively).

Availability
Lyophilized powder for subcutaneous injec-
tion (requires reconstitution): 200 mg/vial.
Prefilled syringe: 200 mg/mL.

NURSING IMPLICATIONS
Assessment
● Crohn’s Disease: Assess abdominal pain and

frequency, quantity, and consistency of stools at
beginning and during therapy.

● Arthritis: Assess pain and range of motion be-
fore and periodically during therapy.

● Assess for signs of infection (fever, sore throat,
dyspnea, WBC) prior to and during therapy. Mon-
itor all patients for active TB during therapy, even
if initial test was negative. Do not begin certoli-
zumab during an active infection, including
chronic or localized infections. If infection devel-
ops, monitor closely and discontinue certoli-
zumab if infection becomes serious.

● Evaluate patients at risk for hepatitis B virus
(HBV) infection for prior evidence of HBV infec-
tion before initiating therapy. Monitor carriers of
HBV closely for clinical and lab signs of active
HBV infection during and for several months fol-
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lowing discontinuation of therapy. If HBV reacti-
vation occurs, discontinue certolizumab and initi-
ate antiviral therapy.

● Monitor for signs of hypersensitivity reactions
(angioedema, dyspnea, hypotension, rash, serum
sickness, urticaria). If reactions occur, discon-
tinue certolizumab and treat symptomatically.

● Assess for signs and symptoms of systemic fungal
infections (fever, malaise, weight loss, sweats,
cough, dypsnea, pulmonary infiltrates, serious
systemic illness with or without concomitant
shock). Ascertain if patient lives in or has traveled
to areas of endemic mycoses. Consider empiric
antifungal treatment for patients at risk of histo-
plasmosis and other invasive fungal infections un-
til the pathogens are identified. Consult with an
infectious diseases specialist. Consider stopping
certolizumab until the infection has been diag-
nosed and adequately treated.

● Lab Test Considerations: May cause anemia,
leukopenia, pancytopenia, and thrombocytope-
nia.

● Monitor CBC with differential periodically during
therapy. May cause leukopenia, neutropenia,
thrombocytopenia, and pancytopenia. Discon-
tinue certolizumab if symptoms of blood dyscra-
sias (persistent fever) occur.

● May causeqliver enzymes.
● May cause erroneouslyqaPTT.

Potential Nursing Diagnoses
Risk for infection (Side Effects)

Implementation
● Perform test for latent TB. If positive, begin treat-

ment for TB prior to starting certolizumab ther-
apy. Monitor for TB throughout therapy, even if
latent TB test is negative.

● Bring medication to room temperature prior to
reconstituting. Reconstitute 2 vials for each dose
by adding 1 mL of Sterile Water for injection to
each vial, using a 20-gauge needle, for a concen-
tration of 200 mg/mL. Gently swirl so all powder
comes into contact with sterile water; do not
shake. Leave vials undisturbed for as long as 30
min to fully reconstitute. Solution is clear and col-
orless to pale yellow; do not administer solutions
that are discolored or contain particulate matter.
Do not leave reconstituted solution at room tem-
perature for �2 hr prior to injection. May be re-
frigerated for up to 24 hr prior to injection; do
not freeze.

● Subcut: Bring solution to room temperature
prior to injection. Using a new 20-gauge needle
for each vial, withdraw reconstituted solution into
2 separate syringes each containing 1 mL (200
mg/mL) of certolizumab. Switch each 20-gauge

needle to a 23-gauge needle and inject the full
contents of each syringe subcut into separate
sides of the abdomen or thigh.

Patient/Family Teaching
● Advise patient of potential benefits and risks of

certolizumab. Advise patient to read the Medica-
tion Guide prior to starting therapy.

● Inform patient of risk of infection. Advise patient
to notify health care professional if symptoms of
infection (fever, cough, flu-like symptoms, or
open cuts or sores), including TB or reactivation
of HBV infection, occur.

● Counsel patient about possible risk of lymphoma
and other malignancies while receiving certoli-
zumab.

● Advise patient to notify health care professional if
signs of hypersensitivity reactions (rash, swollen
face, difficulty breathing), or new or worsening
medical conditions such as heart or neurological
disease or autoimmune disorders occur and to
report signs of bone marrow depression (bruis-
ing, bleeding, or persistent failure).

● Instruct patient to notify health care professional
of all Rx or OTC medications, vitamins, or herbal
products being taken and to consult health care
professional prior to taking any Rx, OTC, vita-
mins, or herbal products.

● Advise patient to notify health care professional if
pregnancy is planned or suspected or if breast-
feeding.

Evaluation/Desired Outcomes
● Decrease in signs and symptoms of Crohn’s dis-

ease.
● Decreased pain and swelling with decreased rate

of joint destruction in patients with rheumatoid
arthritis.

cetirizine (se-ti-ra-zeen)
Aller Relief, Reactine, ZyrTEC

Classification
Therapeutic: allergy, cold, and cough rem-
edies, antihistamines
Pharmacologic: piperazines (peripherally se-
lective)

Pregnancy Category B

Indications
Relief of allergic symptoms caused by histamine re-
lease including: Seasonal and perennial allergic rhi-
nitis, Chronic urticaria.

Action
Antagonizes the effects of histamine at H1-receptor
sites; does not bind to or inactivate histamine. Anti-
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cholinergic effects are minimal and sedation is dose
related. Therapeutic Effects: Decreased symp-
toms of histamine excess (sneezing, rhinorrhea, oc-
ular tearing and redness, pruritus).

Pharmacokinetics
Absorption: Well absorbed following oral admin-
istration.
Distribution: Unknown.
Protein Binding: 93%.
Metabolism and Excretion: Excreted primarily
unchanged by the kidneys.
Half-life: 7.4–9 hr (pin children to 6.2 hr,qin
renal impairment up to 19–21 hr).

TIME/ACTION PROFILE (antihistaminic
effects)

ROUTE ONSET PEAK DURATION

PO 30 min 4–8 hr 24 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity to cetirizine,
hydroxyzine or any component; Lactation: Excreted
in breast milk; not recommended for use.
Use Cautiously in: Patients with hepatic or renal
impairment (doseprecommended if CCr �31 mL/
min or hepatic function is impaired); OB, Pedi:
Safety not established for pregnant women or chil-
dren �6 mo; Geri: Initiate at lower doses.

Adverse Reactions/Side Effects
CNS: dizziness, drowsiness (significant with doses
�10 mg/day), fatigue. EENT: pharyngitis. GI: dry
mouth.

Interactions
Drug-Drug: Additive CNS depression may occur
with alcohol, opioid analgesics, or sedative/
hypnotics. Theophylline maypclearance andq
toxicity.

Route/Dosage
PO (Adults and children �6 yr): 5–10 mg given
once or divided twice daily.
PO (Children 2–5 yr): 2.5 mg once daily initially,
may beqto 5 mg once daily or 2.5 mg every 12 hr.
PO (Children 1–2 yr): 2.5 mg once daily; may be
qto 2.5 mg every 12 hr.
PO (Children 6–12 mo): 2.5 once daily.

Hepatic/Renal Impairment
PO (Adults and Children �12 yr): CCr �31 mL/
min, hepatic impairment or hemodialysis—5 mg
once daily.

Hepatic/Renal Impairment
PO (Children 6–11 yr): start therapy at �2.5 mg/
day.

Hepatic/Renal Impairment
PO (Children �6 yr): use not recommended.

Availability (generic available)
Tablets: 5 mgOTC, 10 mgOTC. Capsules: 5 mgOTC, 10
mgOTC. Chewable tablets (grape): 5 mgOTC, 10
mgOTC. Orally disintegrating tablets: 10 mg.
Syrup (banana-grape and bubblegum flavors):
1 mg/mLOTC. In combination with: pseudo-
ephedrine (Zyrtec-D 12 Hour) (See Appendix B).

NURSING IMPLICATIONS
Assessment
● Assess allergy symptoms (rhinitis, conjunctivitis,

hives) before and periodically during therapy.
● Assess lung sounds and character of bronchial

secretions. Maintain fluid intake of 1500–2000
mL/day to decrease viscosity of secretions.

● Lab Test Considerations: May cause false-
negative result in allergy skin testing.

Potential Nursing Diagnoses
Ineffective airway clearance (Indications)
Risk for injury (Adverse Reactions)

Implementation
● Do not confuse cetirizine with sertraline. Do not

confuse Zyrtec (cetirizine) with Lipitor (atorvas-
tatin), Zantac (ranitidine), Zocor (simvastatin),
Zyprexa (olanzapine), Zyrtec-D (cetirizine/pseu-
doephedrine), Zyrtec Itchy Eye Drops (ketotifen
fumarate).

● PO: Administer once daily without regard to food.

Patient/Family Teaching
● Instruct patient to take medication as directed.
● May cause dizziness and drowsiness. Caution pa-

tient to avoid driving or other activities requiring
alertness until response to medication is known.

● Advise patient to avoid taking alcohol or other
CNS depressants concurrently with this drug.

● Advise patient that good oral hygiene, frequent
rinsing of mouth with water, and sugarless gum
or candy may minimize dry mouth. Patient should
notify dentist if dry mouth persists �2 wk.

● Instruct patient to contact health care profes-
sional if dizziness occurs or if symptoms persist.

Evaluation/Desired Outcomes
● Decrease in allergic symptoms.

cetuximab (se-tux-i-mab)
Erbitux
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Classification
Therapeutic: antineoplastics
Pharmacologic: monoclonal antibodies

Pregnancy Category C

Indications
Locally or regionally advanced squamous cell carci-
noma of the head and neck with radiation. Recur-
rent or metastatic squamous cell carcinoma of the
head and neck progressing after platinum-based
therapy. Epidermal growth factor receptor (EGFR)
expressing metastatic colorectal cancer in patients
who have not responded to irinotecan and oxalipla-
tin. Metastatic colorectal cancer (with irinotecan)
when tumors express the EGFR and have not re-
sponded or are intolerant to irinotecan alone.

Action
Binds specifically to EGFR, thereby preventing the

binding of endogenous epidermal growth factor
(EGF). This prevents cell growth and differentiation
processes. Combination with irinotecan enhances
antitumor effects of irinotecan. Therapeutic Ef-
fects: Decreased tumor growth and spread.

Pharmacokinetics
Absorption: IV administration results in complete
bioavailability.
Distribution: Unknown.
Metabolism and Excretion: Unknown.
Half-life: 97–114 hr.

TIME/ACTION PROFILE

ROUTE ONSET PEAK DURATION

IV unknown unknown unknown

Contraindications/Precautions
Contraindicated in: Hypersensitivity to cetuxi-
mab or murine (mouse) proteins; Patients whose
tumors have KRAS mutations in codon 12 or 13 (not
effective); OB, Lactation: Pregnancy or lactation.
Use Cautiously in: Exposure to sunlight (may ex-
acerbate dermatologic toxicity); Pedi: Safety not es-
tablished.

Adverse Reactions/Side Effects
Most adverse reactions reflect combination therapy
with irinotecan.
CNS: malaise, depression, headache, insomnia.
EENT: conjunctivitis. Resp: dyspnea,qcough, in-
terstitial lung disease. CV: PULMONARY EMBOLISM.
GI: abdominal pain, constipation, diarrhea, nausea,
vomiting, anorexia, stomatitis. GU: renal failure.
Derm: acneform dermatitis, hypertrichosis, nail
disorder, pruritus, skin desquamation, skin infec-
tion. F and E: dehydration, hypomagnesemia, pe-
ripheral edema. Hemat: anemia, leukopenia. MS:

back pain. Metab: weight loss. Misc: INFUSION RE-
ACTIONS, fever, desquamation of mucosal epithelium.

Interactions
Drug-Drug: None noted.

Route/Dosage
Head & Neck Cancer with Radiation
IV (Adults): 400 mg/m2 administered 1 wk prior to
initiation of radiation therapy, followed by weekly
maintenance doses of 250 mg/m2 for the duration of
radiation therapy. Complete infusion 1 hr prior to
radiation therapy; dose modification recommended
for dermatologic toxicity.

Head and Neck Cancer Monotherapy
IV (Adults): 400 mg/m2 initial loading dose, fol-
lowed by weekly maintenance doses of 250 mg/m2

until disease progression or unacceptable toxicity;
dose modification recommended for dermatologic
toxicity.

Colorectal Cancer
IV (Adults): 400 mg/m2 initial loading dose, fol-
lowed by weekly maintenance doses of 250 mg/m2;
dose modification recommended for dermatologic
toxicity.

Availability
Solution for injection: 2 mg/mL.

NURSING IMPLICATIONS
Assessment
● Assess for infusion reaction (rapid onset of air-

way obstruction [bronchospasm, stridor, hoarse-
ness], urticaria, hypotension, loss of conscious-
ness, myocardial infarction, cardiopulmonary
arrest) for at least 1 hr following infusion. Longer
observation periods may be required for those
who experience infusion reactions. Most reac-
tions occur during first dose, but may also occur
in later doses. For severe reactions, immediately
stop infusion and discontinue cetuximab perma-
nently. Epinephrine, corticosteroids, IV antihista-
mines, bronchodilators, and oxygen should be
available for reactions. Mild to moderate reac-
tions (chills, fever, dyspnea) may be managed by
slowing rate of infusion and administration of an-
tihistamines.

● Assess for onset or worsening of pulmonary
symptoms. Interrupt therapy to determine nature
of symptoms. If interstitial lung disease is con-
firmed, discontinue cetuximab and treat appro-
priately.

● Assess for dermatologic toxicities (acneform
rash, skin drying and fissuring, inflammatory and
infectious sequelae [blepharitis, cheilitis, celluli-
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tis, cyst]). Treat symptomatically. Acneform rash
usually occurs within initial 2 wk of therapy and
resolves following cessation, but may continue up
to 28 days following therapy.

● Lab Test Considerations: May cause anemia
and leukopenia.

● Monitor serum electrolytes periodically during
and for at least 8 wk following infusion. May
cause hypomagnesemia, hypocalcemia, and hy-
pokalemia; may occur from days to months after
initiation of therapy. May require electrolyte re-
placement.

Potential Nursing Diagnoses
Ineffective breathing pattern (Adverse Reactions)
Impaired skin integrity (Adverse Reactions)

Implementation
● Premedicate with histamine1 antagonist (diphen-

hydramine 50 mg) 30–60 min prior to first dose;
base subsequent administration on presence and
severity of infusion reactions.

● Administer through a low protein binding 0.22-
micrometer in-line filter placed as proximal to
patient as possible. Solution should be clear and
colorless and may contain a small amount of
white amorphous cetuximab particles. Do not
shake or dilute.

● Can be administered via infusion pump or syringe
pump. Cetuximab should be piggybacked to the
patient’s infusion line.

● Observe patient for 1 hr following infusion.

IV Administration

● pH: 7.0–7.4.
● Intermittent Infusion: For administration via

infusion pump: Draw up volume of a vial using
vented spike needle or other transfer device.
Transfer to a sterile evacuated container or bag.
Repeat with new needle for each vial until calcu-
lated volume is in container. Affix infusion line
and prime with cetuximab before starting infu-
sion.

● For administration via syringe pump: Draw up
volume of a vial using sterile syringe attached to
an appropriate vented spike needle. Place syringe
into syringe driver of a syringe pump and set rate.
Connect infusion line and prime with cetuximab.
Use a new needle and filter for each vial. Dilu-
ent: Do not dilute. Concentration: 2 mg/mL.
Rate: Administer over 2 hr at a rate not to exceed
10 mg/min. Use 0.9% NaCl to flush line at end of
infusion.

Patient/Family Teaching
● Explain purpose of cetuximab and potential side

effects to patient.
● Advise patient to report dermatologic changes

and signs and symptoms of infusion reactions (fe-
ver, chills, or breathing problems) promptly.

● Caution patient to wear sunscreen and hats and
limit sun exposure during therapy during and for
2 mo following last dose of cetuximab.

● Advise both female and male patients to use ade-
quate contraception during and for 6 mo follow-
ing therapy and to avoid breastfeeding during and
for 2 mo following therapy.

Evaluation/Desired Outcomes
● Decreased tumor growth and spread.

HIGH ALERT

chloral hydrate
(klor-al hye-drate)
Aquachloral, Novo-Chlorhydrate,

PMS-Chloral Hydrate
Classification
Therapeutic: sedative/hypnotics

Schedule IV

Pregnancy Category C

Indications
Short-term sedative and hypnotic (effectiveness de-
creases after 2 wk of use). Sedation or reduction of
anxiety preoperatively (anesthetic adjunct) or prior
to diagnostic procedures.

Action
Converted to trichloroethanol, which is the active
drug. Has generalized CNS depressant properties.
Therapeutic Effects: Sedation or induction of
sleep.

Pharmacokinetics
Absorption: Well absorbed following oral or rec-
tal administration.
Distribution: Widely distributed. Crosses the pla-
centa and enters breast milk in low concentrations.
Metabolism and Excretion: Converted by liver
to trichloroethanol, which is active. Trichloroetha-
nol is, in turn, metabolized by the liver and kidneys
to inactive compounds.
Half-life: Chloral hydrate— Infants: 1 hr. Tri-
chloroethanol—Neonates: 8.5–66 hr; Children:
10 hr; Adults: 8–11 hr.
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TIME/ACTION PROFILE (sedation)

ROUTE ONSET PEAK DURATION

PO 30 min 1 hr 4–8 hr
Rectal 0.5–1 hr 1 hr 4–8 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Severe car-
diac disease; Severe renal impairment (ClCr �50 mL/
min); Coma or pre-existing CNS depression; Uncon-
trolled severe pain; OB: Crosses placenta; chronic use
during pregnancy may cause withdrawal symptoms in
the neonate; Lactation: Excreted in human milk, use
by nursing mothers may cause sedation in the infant;
Esophagitis, gastritis, or ulcer disease; Proctitis (rectal
use); Tartrazine hypersensitivity (some rectal prod-
ucts); Impaired respiratory function; Sleep apnea.
Use Cautiously in: Hepatic dysfunction; History of
suicide attempt or substance abuse; Obstructive sleep
apnea; Pedi: May cause direct hyperbilirubinemia in
neonates; Geri, Pedi: Dosage reduction recom-
mended.

Adverse Reactions/Side Effects
CNS: excess sedation, disorientation, dizziness,
hangover, headache, incoordination, irritability,
paradoxical excitation (children). Resp: respira-
tory depression. GI: diarrhea, nausea, vomiting,
flatulence. Derm: rashes. Misc: tolerance, physical
dependence, psychological dependence.

Interactions
Drug-Drug: Additive CNS depression with other
CNS depressants, including alcohol, antihista-
mines, antidepressants, sedative/hypnotics,
and opioid analgesics. May potentiate warfarin.
When given within 24 hr of IV furosemide, may
cause diaphoresis, changes in BP, and flushing. May
increase metabolism and decrease effects of phe-
nytoin. May increase toxicity of ifosfamide and cy-
clophoshamide.
Drug-Natural Products: Concomitant use of
kava-kava, valerian, skullcap, chamomile, or
hops can increase CNS depression.

Route/Dosage
PO (Adults): Hypnotic—500–1000 mg 15–30
min before bedtime. Preoperative sedation—500
mg–1000 mg 30 min before surgery. Daytime se-
dation—250 mg 3 times daily. Single dose/daily
dose should not �2 g.
PO (Geriatric Patients): Hypnotic—250 mg
15–30 min before bedtime.
Rect (Adults): Sedation—325 mg 3 times daily.
Hypnotic—500–1000 mg. Single dose/daily dose
should not �2 g.
PO, Rect (Children �1 mo): Pre-electroenceph-
alogram sedation—20–25 mg/kg 30–60 min

prior. Sedation prior to dental/medical proce-
dures—50–75 mg/kg 30–60 min prior; may re-
peat within 30 min if needed; single dose should not
exceed 1 g total for infants or 2 g total for children.
Hypnotic—50 mg/kg; maximum 2 g/day. Seda-
tion/anxiety: 25–50 mg/kg/day divided q 6–8 hr;
maximum 500 mg/dose.
PO, Rect (Neonates): 25 mg/kg/dose prior to a
procedure.

Availability (generic available)
Capsules: 500 mg. Syrup: 500 mg/5 mL. Suppos-
itories: 325 mg, 500 mg.

NURSING IMPLICATIONS
Assessment
● Assess mental status (orientation, mood, behav-

ior) and potential for abuse prior to administer-
ing this medication. Prolonged use may lead to
physical and psychological dependence. Limit
amount of drug available to the patient.

● Assess sleep pattern before and periodically
throughout therapy.

● Geri: Assess CNS effects and risk for falls. Institute
fall prevention strategies.

● Assess level of consciousness at time of peak ef-
fect. Notify physician or other health care profes-
sional if desired sedation does not occur or if
paradoxical reaction occurs.

● Lab Test Considerations: Interferes with tests
for urinary 17-hydroxycorticosteroids and uri-
nary catecholamines.

Potential Nursing Diagnoses
Insomnia (Indications)
Anxiety (Indications)
Risk for injury (Side Effects)
Ineffective coping (Indications)
Sleep deprivation (Indications)
Risk for falls (Side Effects)
Acute confusion (Side Effects)

Implementation
● High Alert: Pedi: Chloral hydrate overdosage has

resulted in fatalities in children. Only accept orders
written in milligrams, not volume (teaspoons) or
concentration. Chloral hydrate should be adminis-
tered to children only by trained staff in the health
care setting. When administered to children for se-
dation before outpatient procedures, administer at
the facility where procedure is to be performed. Re-
peated doses should be used with great caution in
neonates, as drug and metabolites accumulate and
may lead to toxicity. Continue monitoring until level
of consciousness is safe for discharge.

● Before administering, reduce external stimuli and
provide comfort measures to increase effective-
ness of medication.
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● Refer for psychotherapy if ineffective coping is
basis for sleep pattern disturbance.

● Protect patient from injury. Place bed-side rails
up. Assist with ambulation. Remove cigarettes
from patients receiving hypnotic dose.

● PO: Capsules should be swallowed whole with a full
glass of water or juice to minimize gastric irritation;
do not chew. Dilute syrup in a half glass of water,
juice, ginger ale, or formula to mask taste.

● Rect: If suppository is too soft for insertion, chill
in refrigerator for 30 min or run under cold wa-
ter before removing foil wrapper.

Patient/Family Teaching
● Instruct patient to take chloral hydrate exactly as

directed. Missed doses should be omitted; do not
double doses. If used for 2 wk or longer, abrupt
withdrawal may result in CNS excitement, tremor,
anxiety, hallucinations, and delirium.

● Chloral hydrate causes drowsiness and dizziness.
Caution patient to avoid driving or other activities re-
quiring alertness until response to medication is
known.

● Caution patient that concurrent alcohol use may
create an additive effect that results in tachycar-
dia, vasodilation, flushing, headache, hypoten-
sion, and pronounced CNS depression. Alcohol
and other CNS depressants should be avoided
while taking chloral hydrate.

● Advise patient to discontinue use and notify health
care professional if skin rash, dizziness, irritabil-
ity, impaired thought processes, headache, or
motor incoordination occurs.

● Teach sleep hygiene techniques (dark room,
quiet, bedtime ritual, limit daytime napping, avoid
nicotine and caffeine).

Evaluation/Desired Outcomes
● Sedation.
● Improvement in sleep pattern.

chlordiazePOXIDE
(klor-dye-az-e-pox-ide)
Libritabs, Librium
Classification
Therapeutic: antianxiety agents, sedative/
hypnotics
Pharmacologic: benzodiazepines

Schedule IV

Pregnancy Category D

Indications
Adjunct management of anxiety. Treatment of alco-
hol withdrawal. Adjunct management of anxiety as-
sociated with acute myocardial infarction.

Action
Acts at many levels of the CNS to produce anxiolytic
effect. Depresses the CNS, probably by potentiating
GABA, an inhibitory neurotransmitter. Therapeu-
tic Effects: Sedation. Relief of anxiety.

Pharmacokinetics
Absorption: Well absorbed from the GI tract.
Distribution: Widely distributed. Crosses the
blood-brain barrier. Crosses the placenta; enters
breast milk. Recommend to discontinue drug or
bottle feed.
Metabolism and Excretion: Highly metabolized
by the liver. Some products of metabolism are active
as CNS depressants.
Half-life: 5–30 hr.

TIME/ACTION PROFILE (sedation)

ROUTE ONSET PEAK DURATION

PO 1–2 hr 0.5–4 hr up to 24 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Some prod-
ucts contain tartrazine and should be avoided in pa-
tients with known intolerance; Cross-sensitivity with
other benzodiazepines may occur; Comatose pa-
tients or those with pre-existing CNS depression; Un-
controlled severe pain; Pulmonary disease; Angle-
closure glaucoma; Porphyria; OB, Lactation: May
cause CNS depression, flaccidity, feeding difficulties,
and weight loss in infants; Pedi: Children �6 yr.
Use Cautiously in: Hepatic dysfunction; Severe
renal impairment; History of suicide attempt or sub-
stance abuse; Geri: Long-acting benzodiazepines
cause prolonged sedation in the elderly. Appears on
Beers list and is associated with increased risk of
falls (pdose required or consider short-acting ben-
zodiazepine); Debilitated patients (initial dosepre-
quired).

Adverse Reactions/Side Effects
CNS: dizziness, drowsiness, hangover, headache,
mental depression, paradoxical excitation, sedation.
EENT: blurred vision. GI: constipation, diarrhea,
nausea, vomiting, weight gain. Derm: rashes.
Misc: physical dependence, psychological depen-
dence, tolerance.

Interactions
Drug-Drug: Alcohol, antidepressants, antihis-
tamines, and opioid analgesics—concurrent
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use results in additive CNS depression. Cimetidine,
oral contraceptives, disulfiram, fluoxetine,
isoniazid, ketoconazole, metoprolol, pro-
pranolol, or valproic acid may enhance effects.
Maypefficacy of levodopa. Rifampin or barbitu-
rates maypeffectiveness of chlordiazepoxide. Sed-
ative effects may bepby theophylline.
Drug-Natural Products: Concomitant use of
kava-kava, valerian, chamomile, or hops canq
CNS depression.

Route/Dosage
PO (Adults): Alcohol withdrawal—50–100 mg,
repeated until agitation is controlled (up to 400 mg/
day). Anxiety—5–25 mg 3–4 times daily.
PO (Geriatric Patients or Debilitated Pa-
tients): Anxiety—5 mg 2–4 times daily initially,
increased as needed.
PO (Children �6 yr): Anxiety—5 mg 2–4 times
daily, up to 10 mg 2–3 times daily.

Availability (generic available)
Capsules: 5 mg, 10 mg, 25 mg. In combination
with: amitriptyline (Limbitrol, Limbitrol DS), clidi-
nium (Librax). See Appendix B.

NURSING IMPLICATIONS
Assessment
● Assess for anxiety and level of sedation (ataxia,

dizziness, slurred speech) periodically during
therapy.

● Assess degree and manifestations of anxiety and
mental status (orientation, mood, behavior) prior
to and periodically during therapy.

● Prolonged high-dose therapy may lead to psycho-
logical or physical dependence. Restrict the
amount of drug available to patient.

● Geri: Assess risk of falls and institute fall preven-
tion strategies.

● Alcohol Withdrawal: Assess for tremors, agita-
tion, delirium, and hallucinations. Protect patient
from injury. Institute seizure precautions.

● Lab Test Considerations: Patients on pro-
longed therapy should have CBC and liver func-
tion tests evaluated periodically. May causeqin
serum bilirubin, AST, and ALT.

● May alter results of urine 17-ketosteroids and 17-
ketogenic steroids. May causepresponse on me-
tyrapone tests and decreased thyroidal uptake of
123I and 131I.

● Toxicity and Overdose: Flumazenil reverses
sedation caused by chlordiazepoxide toxicity or
overdose. (Flumazenil may induce seizures in pa-
tients with a history of seizure disorder or who
are on tricyclic antidepressants.)

Potential Nursing Diagnoses
Anxiety (Indications)
Risk for injury (Side Effects)
Ineffective coping
Dysfunctional family processes: alcoholism

Implementation
● Do not confuse Librium with Librax. Do not con-

fuse chlordiazepoxide with chlorpromazine.
● PO: Administer after meals or with milk to mini-

mize GI irritation. Tablets may be crushed and
taken with food or fluids if patient has difficulty
swallowing. Administer greater dose at bedtime to
avoid daytime sedation. Do not discontinue
abruptly; taper by 10 mg every 3 days to reduce
chance of withdrawal effects. Some patients may
require longer taper period (months). Monitor
patients closely with seizure disorder as abrupt
withdrawal may precipitate seizures.

Patient/Family Teaching
● Instruct patient to take chlordiazepoxide as di-

rected. If medication is less effective after a few
weeks, check with health care professional; do
not increase dose. Medication should be tapered
at the completion of long-term therapy. Sudden
cessation of medication may lead to withdrawal
(insomnia, irritability, nervousness, tremors).

● Advise patient not to share medication with oth-
ers; may be dangerous.

● May cause drowsiness or dizziness. Caution pa-
tient to avoid driving or other activities requiring
alertness until response to medication is known.

● Advise patient to avoid the use of alcohol and
other CNS depressants concurrently with this
medication.

● Instruct patient to notify health care professional
of all Rx or OTC medications, vitamins, or herbal
products being taken and to consult health care
professional prior to taking any Rx, OTC, vita-
mins, or herbal products.

● Instruct patient to notify health care professional
if pregnancy is planned or suspected, or if breast-
feeding.

Evaluation/Desired Outcomes
● Decreased sense of anxiety.
● Increased ability to cope.
● Decreased delirium tremens and more rational

ideation when used for alcohol withdrawal.

chlorothiazide, See DIURETICS
(THIAZIDE).
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chlorproMAZINE
(klor-proe-ma-zeen)
Thorazine
Classification
Therapeutic: antiemetics, antipsychotics
Pharmacologic: phenothiazines

Pregnancy Category C

Indications
Second-line treatment for schizophrenia and psy-
choses after failure with atypical antipsychotics. Hy-
perexcitable, combative behavior in children. Nau-
sea and vomiting. Intractable hiccups. Preoperative
sedation. Acute intermittent porphyria. Unlabeled
Use: Vascular headache. Bipolar disorder.

Action
Alters the effects of dopamine in the CNS. Has signifi-
cant anticholinergic/alpha-adrenergic blocking ac-
tivity. Therapeutic Effects: Diminished signs/
symptoms of psychosis. Relief of nausea/vomiting/
intractable hiccups. Decreased symptoms of por-
phyria.

Pharmacokinetics
Absorption: Variable absorption from tablets.
Well absorbed following IM administration.
Distribution: Widely distributed; high CNS con-
centrations. Crosses the placenta; enters breast
milk.
Protein Binding: �90%.
Metabolism and Excretion: Highly metabolized
by the liver and GI mucosa. Some metabolites are
active.
Half-life: 30 hr.

TIME/ACTION PROFILE (antipsychotic activity,
antiemetic activity, sedation)

ROUTE ONSET PEAK DURATION

PO 30–60 min unknown 4–6 hr
IM unknown unknown 4–8 hr
IV rapid unknown unknown

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Hypersensi-
tivity to sulfites (injectable); Cross-sensitivity with
other phenothiazines may occur; Angle-closure
glaucoma; Bone marrow depression; Severe liver/
cardiovascular disease; Concurrent pimozide use.
Use Cautiously in: Diabetes; Respiratory disease;
Prostatic hyperplasia; CNS tumors; Epilepsy; Intesti-
nal obstruction; OB: Neonates atqrisk for extrapy-
ramidal symptoms and withdrawal after delivery

when exposed during the 3rd trimester; use only if
benefit outweighs risk to fetus; Lactation: Discon-
tinue drug or bottle feed; Pedi: Children with acute
illnesses, infections, gastroenteritis, or dehydration
(qrisk of extrapyramidal reactions); Geri:qrisk of
mortality in elderly patients treated for dementia-re-
lated psychosis; Geri: Geriatric/debilitated patients (
pinitial dose).

Adverse Reactions/Side Effects
CNS: NEUROLEPTIC MALIGNANT SYNDROME, sedation,
extrapyramidal reactions, tardive dyskinesia. EENT:
blurred vision, dry eyes, lens opacities. CV: hypo-
tension (qwith IM, IV), tachycardia. GI: constipa-
tion, dry mouth, anorexia, hepatitis, ileus, priapism.
GU: urinary retention. Derm: photosensitivity, pig-
ment changes, rash. Endo: galactorrhea, amenor-
rhea. Hemat: AGRANULOCYTOSIS, leukopenia. Me-
tab: hyperthermia. Misc: allergic reactions.

Interactions
Drug-Drug: Pimozideqthe risk of potentially se-
rious cardiovascular reactions; concurrent use con-
traindicated. May alter serum phenytoin levels.p
pressor effect of norepinephrine and eliminates
bradycardia. Antagonizes peripheral vasoconstric-
tion from epinephrine and may reverse some of its
actions. Maypelimination andqeffects of valproic
acid. Maypthe pharmacologic effects of ampheta-
mine and related compounds. Maypthe effec-
tiveness of bromocriptine. Mayqblood levels and
effects of tricyclic antidepressants. Antacids or
adsorbent antidiarrheals maypadsorption; ad-
minister 1 hr before or 2 hr after chlorpromazine.
qrisk of anticholinergic effects with antihista-
mines, tricyclic antidepressants, quinidine, or
disopyramide. Premedication with chlorproma-
zineqthe risk of neuromuscular excitation and hy-
potension when followed by barbiturate anesthe-
sia. Barbiturates mayqmetabolism andp
effectiveness. Chlorpromazine maypbarbiturate
levels. Additive hypotension with anti-
hypertensives. Additive CNS depression with alco-
hol, antidepressants, antihistamines, MAO in-
hibitors, opioid analgesics, sedative/
hypnotics, or general anesthetics. Concurrent
use with lithium may produce disorientation, un-
consciousness, or extrapyramidal symptoms. Con-
current use with meperidine may produce exces-
sive sedation and hypotension. Concurrent use with
propranololqblood levels of both drugs.
Drug-Natural Products: Concomitant use of
kava-kava, valerian, chamomile, or hops canq
CNS depression.qanticholinergic effects with an-
gel’s trumpet, jimson weed, and scopolia.
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Route/Dosage
PO (Adults): Psychoses—10–25 mg 2–4 times
daily; mayqevery 3–4 days (usual dose is 200 mg/
day; up to 1 g/day). Nausea and vomiting—10–
25 mg q 4 hr as needed. Preoperative sedation—
25–50 mg 2–3 hr before surgery. Hiccups/por-
phyria—25–50 mg 3–4 times daily.
PO (Children): Psychoses/nausea and vomit-
ing—0.55 mg/kg (15 mg/m2) q 4–6 hr as needed.
Preoperative sedation—0.55 mg/kg (15 mg/m2)
2–3 hr before surgery.
IM (Adults): Severe psychoses—25–50 mg ini-
tially, may be repeated in 1 hr;qto maximum of
400 mg q 3–12 hr if needed (up to 1 g/day). Nau-
sea/vomiting—25 mg initially, may repeat with
25–50 mg q 3–4 hr as needed. Nausea/vomiting
during surgery—12.5 mg, may be repeated in 30
min as needed. Preoperative sedation—12.5–25
mg 1–2 hr prior to surgery. Hiccups/tetanus—
25–50 mg 3–4 times daily. Porphyria—25 mg q
6–8 hr until patient can take PO.
IM (Children 6 mo): Psychoses/nausea and
vomiting—0.55 mg/kg (15 mg/m2) q 6–8 hr (not
to exceed 40 mg/day in children 6 mo–5 yr, or 75
mg/day in children 5–12 yr). Nausea/vomiting
during surgery—0.275 mg/kg, may repeat in 30
min as needed. Preoperative sedation—0.55 mg/
kg 1–2 hr prior to surgery. Tetanus—0.55 mg/kg
q 6–8 hr.
IV (Adults): Nausea/vomiting during surgery—
up to 25 mg. Hiccups/tetanus—25–50 mg. Por-
phyria—25 mg q 8 hr.
IV (Children): Nausea/vomiting during sur-
gery—0.275 mg/kg. Tetanus—0.55 mg/kg.

Availability (generic available)
Tablets: 10 mg, 25 mg, 50 mg, 100 mg, 200 mg.
Injection: 25 mg/mL.

NURSING IMPLICATIONS
Assessment
● Assess mental status (orientation, mood, behav-

ior) prior to and periodically during therapy.
● Assess weight and BMI initially and throughout

therapy. Refer as appropriate for nutritional/
weight and medical management.

● Assess positive (hallucinations, delusions, agita-
tion) and negative (social withdrawal) symptoms
of schizophrenia.

● Monitor BP (sitting, standing, lying), pulse, and
respiratory rate prior to and frequently during the
period of dose adjustment.

● Observe patient carefully when administering
medication to ensure medication is actually taken
and not hoarded.

● Assess fluid intake and bowel function. Increased
bulk and fluids in the diet may help minimize
constipation.

● Monitor patient for onset of akathisia (restless-
ness or desire to keep moving) and ex-trapyrami-
dal side effects (parkinsonian—difficulty
speaking or swallowing, loss of balance control,
pill rolling of hands, mask-like face, shuffling
gait, rigidity, tremors; and dystonic—muscle
spasms, twisting motions, twitching, inability to
move eyes, weakness of arms or legs) every 2 mo
during therapy and 8–12 wk after therapy has
been discontinued. Notify health care profes-
sional if these symptoms occur; reduction in dose
or discontinuation may be necessary. Trihexy-
phenidyl, diphenhydramine, or benzotropine may
be used to control these symptoms. Benzodiaze-
pines may alleviate symptoms of akathisia.

● Monitor for tardive dyskinesia (uncontrolled
rhythmic movement of mouth, face, and extremi-
ties; lip smacking or puckering; puffing of
cheeks; uncontrolled chewing; rapid or worm-
like movements of tongue, excessive eye blink-
ing). Report these symptoms immediately; may be
irreversible.

● Monitor for development of neuroleptic malig-
nant syndrome (fever, respiratory distress, tachy-
cardia, convulsions, diaphoresis, hypertension or
hypotension, pallor, tiredness, severe muscle
stiffness, loss of bladder control). Report these
symptoms immediately.

● Monitor for symptoms related to hyperprolactine-
mia (menstrual abnormalities, galactorrhea, sex-
ual dysfunction).

● Preoperative Sedation: Assess level of anxiety
prior to and following administration.

● Vascular Headache: Assess type, location, in-
tensity, and duration of pain and accompanying
symptoms.

● Lab Test Considerations: Monitor CBC, liver
function tests, and ocular exams periodically
throughout therapy. May causephematocrit,
hemoglobin, leukocytes, granulocytes, platelets.
May causeqbilirubin, AST, ALT, and alkaline
phosphatase. Agranulocytosis occurs 4– 10 wk
after initiation of therapy, with recovery 1– 2 wk
following discontinuation. May recur if medica-
tion is restarted. Liver function abnormalities
may require discontinuation of therapy. May
cause false-positive or false-negative pregnancy
tests and false-positive urine bilirubin test re-
sults.

● Assess fasting blood glucose and cholesterol lev-
els initially and periodically throughout therapy.

● May causeqserum prolactin levels.
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Potential Nursing Diagnoses
Disturbed thought process (Indications)
Imbalanced nutrition: risk for more than body re-
quirements (Side Effects)

Implementation
● Do not confuse chlorpromazine with chlorpropa-

mide, chlordiazepoxide, or prochlorperazine.
● Keep patient recumbent for at least 30 min fol-

lowing parenteral administration to minimize hy-
potensive effects.

● Hiccups: Initial treatment is with oral doses. If
hiccups persist 2–3 days, IM injection may be
used, followed by IV infusion.

● PO: Administer oral doses with food, milk, or a
full glass of water to minimize gastric irritation.
Tablets may be crushed.

● IM: Do not inject subcut. Inject slowly into deep,
well-developed muscle. May be diluted with 0.9%
NaCl or 2% procaine. Lemon-yellow color does
not alter potency of solution. Do not administer
solution that is markedly discolored or contains a
precipitate.

IV Administration

● pH: 3.4–5.4.
● Direct IV: Diluent: Dilute with 0.9% NaCl.

Concentration: Do not exceed 1 mg/mL. Rate:
Inject slowly at a rate of at least 1 mg/min for
adults and 0.5 mg/min for children.

● Continuous Infusion: Diluent: May further
dilute 25–50 mg in 500–1000 mL of D5W,
D10W, 0.45% NaCl, 0.9% NaCl, Ringer’s or lac-
tated Ringer’s injection, dextrose/Ringer’s or
dextrose/lactated Ringer’s combinations.

● Y-Site Compatibility: alemtuzumab, alfentanyl,
amikacin, amphotericin B lipid complex, amsa-
crine, anidulafungin, argatroban, ascorbic acid,
atracurium, atropine, benztropine, bleomycin,
buprenorphine, butorphanol, calcium chloride,
calcium gluconate, carmustine, caspofungin, cis-
atracurium, cisplatin, cladribine, cyanocobala-
min, cyclophosphamide, cyclosporine, cytara-
bine, dactinomycin, daptomycin,
dexmedetomidine, digoxin, diltiazem, diphenhy-
dramine, dobutamine, docetaxel, dopamine, dox-
acurium, doxorubicin, doxorubicin liposome,
doxycycline, enalaprilat, ephedrine, epinephrine,
epirubicin, erythromycin, esmolol, etoposide,
famotidine, fenoldopam, fentanyl, filgrastim, flu-
conazole, gemcitabine, gentamicin, glycopyrro-
late, granisetron, hetastarch, hydrocortisone, hy-
dromorphone, idarubicin, ifosfamide,
isoproterenol, labetalol, levofloxacin, lidocaine,

lorazepam, magnesium sulfate, mannitol, mech-
lorethamine, meperidine, methoxamine, methyl-
dopate, methylprednisolone, metoclopramide,
metoprolol, metronidazole, miconazole, midazo-
lam, milrinone, mitoxantrone, morphine, multivi-
tamins, mycophenolate, nafcillin, nalbuphine,
naloxone, nitroglycerin, norepinephrine, octreo-
tide, ondansetron, oxacillin, oxaliplatin, palono-
setron, pamidronate, pancuronium, papaverine,
penicillin G potassium, pentamidine, pentazo-
cine, phentolamine, phytonadione, potassium ac-
etate, potassium chloride, procainamide, pro-
chlorperazine, promethazine, propofol,
propranolol, protamine, pyridoxime, quinupris-
tin/dalfopristin, ranitidine, rituximab, rocuron-
ium, sodium acetate, succinylcholine, sufentanil,
tacrolimus, teniposide, theophylline, thiamine,
thiotepa, tirofiban, tolazoline, trimetaphan, van-
comycin, vasopressin, vecuronium, verapamil,
vincristine, vinorelbine, vitamin B complex with
C, voriconazole, zoledronic acid.

● Y-Site Incompatibility: acetaminophen, acy-
clovir, allopurinol, amifostine, aminophylline,
amphotericin B cholesteryl, amphotericin B col-
loidal, amphotericin B liposome, ampicillin, am-
picillin/sulbactam, azathioprine, aztreonam, biva-
lirudin, bumetanide, carboplatin, cefazolin,
cefepime, cefoperazone, cefotaxime, cefotetan,
cefoxitin, ceftriaxone, cefuroxime, chlorampheni-
col, clindamycin, dantrolene, dexamethasone, di-
azepam, diazoxide, epoetin alfa, eptifibatide, erta-
penem, etoposide phosphate, fludarabine,
fluorouracil, folic acid, furosemide, gancilovir,
hydralazine, imipenem/cilastatin, indomethacin,
insulin, irinotecan, ketorolac, linezolid, mel-
phalan, methotrexate, nitroprusside, paclitaxel,
pantoprazole, pemetrexed, pentobarbital, pheno-
barbital, phenytoin, piperacillin/tazobactam, sar-
gramostim, sodium bicarbonate, streptokinase,
ticarcillin/clavulante, tigecycline, trastuzumab,
trimethoprim/sulfamethoxazole.

Patient/Family Teaching
● Advise patient to take medication as directed and

not to skip doses or double up on missed doses.
If a dose is missed, take within 1 hr or omit dose
and return to regular schedule. Abrupt with-
drawal may lead to gastritis, nausea, vomiting,
dizziness, headache, tachycardia, and insomnia.

● Inform patient of possibility of extrapyramidal
symptoms and tardive dyskinesia. Instruct patient
to report these symptoms immediately to health
care professional.
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● Advise patient to change positions slowly to mini-
mize orthostatic hypotension.

● May cause drowsiness. Caution patient to avoid
driving or other activities requiring alertness until
response to the medication is known.

● Caution patient to avoid taking alcohol or other
CNS depressants concurrently with this medica-
tion.

● Advise patient to use sunscreen and protective
clothing when exposed to the sun. Exposed sur-
faces may develop a temporary pigment change
(ranging from yellow-brown to grayish purple).
Extremes of temperature (exercise, hot weather,
hot baths or showers) should also be avoided,
because this drug impairs body temperature reg-
ulation.

● Instruct patient to use frequent mouth rinses,
good oral hygiene, and sugarless gum or candy to
minimize dry mouth. Consult health care profes-
sional if dry mouth continues for 2 wk.

● Advise patient not to take chlorpromazine within
2 hr of antacids or antidiarrheal medication.

● Inform patient that this medication may turn
urine a pink-to-reddish-brown color.

● Advise patient to notify health care professional of
medication regimen prior to treatment or sur-
gery.

● Instruct patient to notify health care professional
promptly if sore throat, fever, unusual bleeding or
bruising, rash, weakness, tremors, visual distur-
bances, dark-colored urine, or clay-colored
stools occur.

● Advise female patients to notify health care pro-
fessional if pregnancy is planned or suspected or
if breastfeeding.

● Emphasize the importance of routine follow-up
exams to monitor response to medication and de-
tect side effects. Encourage continued participa-
tion in psychotherapy as indicated.

● Treatment is not a cure; symptoms may recur af-
ter discontinuation of medication.

Evaluation/Desired Outcomes
● Decrease in excitable, manic behavior. Therapeu-

tic effects may not be seen for 7–8 wk.
● Relief of nausea and vomiting.
● Relief of hiccups.
● Preoperative sedation.
● Management of porphyria.
● Relief of vascular headache.
● Decrease in positive (hallucinations, delusions,

agitation) symptoms of schizophrenia.

chlorthalidone (thiazide–like), See
DIURETICS (THIAZIDE).

chlorzoxazone
(klor-zox-a-zohn)
Parafon Forte DSC
Classification
Therapeutic: skeletal muscle relaxants (cen-
trally acting)

Pregnancy Category C

Indications
Adjunct to rest and physical therapy in the treatment
of muscle spasm associated with acute painful mus-
culoskeletal conditions.

Action
Skeletal muscle relaxation, probably due to CNS de-
pression. Therapeutic Effects: Skeletal muscle
relaxation with decreased discomfort.

Pharmacokinetics
Absorption: Readily absorbed after oral adminis-
tration.
Distribution: Unknown.
Metabolism and Excretion: Mostly metabolized
by the liver; �1% excreted unchanged in urine.
Half-life: 1.1 hr.

TIME/ACTION PROFILE (skeletal muscle
effects)

ROUTE ONSET PEAK DURATION

PO within 1 hr 1–2 hr 3–4 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Porphyria.
Use Cautiously in: Underlying cardiovascular dis-
ease; Impaired renal or hepatic function; OB, Lacta-
tion, Pedi: Safety not established; Geri: Appears on
Beers list. Poorly tolerated due to anticholinergic ef-
fects.

Adverse Reactions/Side Effects
CNS: dizziness, drowsiness. GI: GI BLEEDING, consti-
pation, diarrhea, heartburn, nausea, vomiting.
Derm: allergic dermatitis. Hemat: AGRANULOCYTO-
SIS, anemia. Misc: allergic reactions including ANGI-
OEDEMA.

Interactions
Drug-Drug:qrisk of CNS depression with other
CNS depressants, including alcohol, antihista-
mines, antidepressants, sedative/hypnotics, or
opioid analgesics.
Drug-Natural Products: Concomitant use of
kava-kava, valerian, skullcap, chamomile, or
hops canqCNS depression.
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Route/Dosage
PO (Adults): 250–750 mg 3–4 times daily.
PO (Children): 20 mg/kg or 600 mg/m2/day in 3–
4 divided doses.

Availability (generic available)
Tablets: 250 mg, 500 mg.

NURSING IMPLICATIONS
Assessment
● Assess patient for pain, muscle stiffness, and

range of motion before and periodically during
therapy.

● Geri: Assess geriatric patients for anticholinergic
effects (sedation and weakness).

Potential Nursing Diagnoses
Acute pain (Indications)
Impaired physical mobility (Indications)
Risk for injury (Side Effects)

Implementation
● PO: May be administered with meals to minimize

gastric irritation. Tablets may be crushed and
mixed with food or liquid for ease of administra-
tion.

Patient/Family Teaching
● Instruct patient to take medication as directed; do

not take more than the prescribed amount.
Missed doses should be taken within 1 hr of time
ordered; otherwise, omit and return to normal
dose schedule. Do not double doses.

● Medication may cause drowsiness and dizziness.
Caution patient to avoid driving or other activities
requiring alertness until response to drug is
known.

● Advise patient to avoid concurrent use of alcohol
or other CNS depressants with this medication.

● If constipation becomes a problem, advise patient
that increasing fluid intake and bulk in diet and
stool softeners may alleviate this condition.

Evaluation/Desired Outcomes
● Relief of muscular spasm in acute skeletal muscle

conditions.

cholecalciferol, See VITAMIN D
COMPOUNDS.

cholestyramine
(koe-less-tear-a-meen)
LoCHOLEST, LoCHOLEST Light, Prev-
alite, Questran, Questran Light

Classification
Therapeutic: lipid-lowering agents
Pharmacologic: bile acid sequestrants

Pregnancy Category C

Indications
Management of primary hypercholesterolemia. Pru-
ritus associated with elevated levels of bile acids.
Unlabeled Use: Diarrhea associated with excess
bile acids.

Action
Bind bile acids in the GI tract, forming an insoluble
complex. Result is increased clearance of choles-
terol. Therapeutic Effects: Decreased plasma
cholesterol and low-density lipoproteins (LDLs).
Decreased pruritus.

Pharmacokinetics
Absorption: Action takes place in the GI tract. No
absorption occurs.
Distribution: No distribution.
Metabolism and Excretion: After binding bile
acids, insoluble complex is eliminated in the feces.
Half-life: Unknown.

TIME/ACTION PROFILE (hypocholesterolemic
effects)

ROUTE ONSET PEAK DURATION

PO 24–48 hr 1–3 wk 2–4 wk

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Complete
biliary obstruction; Some products contain aspar-
tame and should be avoided in patients with phenyl-
ketonuria.
Use Cautiously in: History of constipation.
Exercise Extreme Caution in: Children (may
cause intestinal obstruction; deaths have occurred).

Adverse Reactions/Side Effects
EENT: irritation of the tongue. GI: abdominal dis-
comfort, constipation, nausea, fecal impaction, flat-
ulence, hemorrhoids, perianal irritation, steator-
rhea, vomiting. Derm: irritation, rashes. F and E:
hyperchloremic acidosis. Metab: vitamin A, D, and
K deficiency.

Interactions
Drug-Drug: May decrease absorption/effects of
orally administered acetaminophen, amioda-
rone, clindamycin, clofibrate, digoxin, diuret-
ics, gemfibrozil, glipizide, corticosteroids,
imipramine, mycophenolate, methotrexate,
methyldopa, niacin, NSAIDs, penicillin, phe-
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nytoin, phosphates, propranolol, tetracy-
clines, tolbutamide, thyroid preparations, ur-
sodiol, warfarin, and fat-soluble vitamins (A,
D, E, and K). May decrease absorption of other
orally administered medications.

Route/Dosage
PO (Adults): 4 g 1–2 times daily (initially, may be
increased as needed/tolerated up to 24 g/day in 6
divided doses).
PO (Children): 240 mg/kg/day in 2–3 divided
doses (not �8 g/day).

Availability (generic available)
Powder for suspension with aspartame
(strawberry flavor [LoCHOLEST], unflavored
[Prevalite, Questran Light]): 4 g cholestyramine/
packet or scoop. Powder for suspension (straw-
berry flavor [LoCHOLEST], unflavored [Ques-
tran, generic]): 4 g cholestyramine/packet or
scoop.

NURSING IMPLICATIONS
Assessment
● Hypercholesterolemia: Obtain a diet history,

especially in regard to fat consumption.
● Pruritus: Assess severity of itching and skin in-

tegrity. Dose may be decreased when relief of
pruritus occurs.

● Diarrhea: Assess frequency, amount, and con-
sistency of stools.

● Lab Test Considerations: Serum cholesterol
and triglyceride levels should be evaluated before
initiating, frequently during first few months and
periodically throughout therapy. Discontinue
medication if paradoxical increase in cholesterol
level occurs.

● May cause an increase in AST, ALT, phosphorus,
chloride, and alkaline phosphatase and a de-
crease in serum calcium, sodium, and potassium
levels.

● May also cause prolonged prothrombin times.

Potential Nursing Diagnoses
Constipation (Side Effects)
Noncompliance (Patient/Family Teaching)

Implementation
● Parenteral or water-miscible forms of fat-soluble

vitamins (A, D, and K) and folic acid may be or-
dered for patients on chronic therapy.

● PO: Administer before meals.
● Scoops for powdered preparations may not be

exchangable between products.
● Administer other medications 1 hr before or 4–6

hr after the administration of this medication.

Patient/Family Teaching
● Instruct patient to take medication exactly as di-

rected; do not skip doses or double up on missed
doses.

● Instruct patient to take medication before meals.
Mix cholestyramine with 4–6 oz water, milk, fruit
juice, or other noncarbonated beverages. Shake
vigorously. Slowly stir in a large glass. Rinse glass
with small amount of additional beverage to en-
sure all medication is taken. May also mix with
highly fluid soups, cereals, or pulpy fruits (apple-
sauce, crushed pineapple). Allow powder to sit
on fluid and hydrate for 1–2 min before mixing.
Do not take dry. Variations in the color of choles-
tyramine do not alter stability.

● Advise patient that this medication should be used
in conjunction with dietary restrictions (fat, cho-
lesterol, carbohydrates, alcohol), exercise, and
cessation of smoking.

● Explain that constipation may occur. Increase in
fluids and bulk in diet, exercise, stool softeners,
and laxatives may be required to minimize the
constipating effects. Instruct patient to notify
health care professional if constipation, nausea,
flatulence, and heartburn persist or if stools be-
come frothy and foul smelling.

● Advise patient to notify health care professional if
unusual bleeding or bruising; petechiae; or
black, tarry stools occur. Treatment with vitamin
K may be necessary.

Evaluation/Desired Outcomes
● Decrease in serum low-density lipoprotein cho-

lesterol levels. Therapy is usually discontinued if
the clinical response remains poor after 3 mo of
therapy.

● Decrease in severity of pruritus. Relief usually oc-
curs 1–3 wk after therapy is initiated.

● Decrease in frequency and severity of diarrhea.

choline and magnesium salicylates,
See SALICYLATES.

choline salicylate, See SALICYLATES.

ciclesonide, See CORTICOSTEROIDS
(NASAL).

ciclopirox, See ANTIFUNGALS
(TOPICAL).

cidofovir (sye-doe-foe-veer)
Vistide
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Classification
Therapeutic: antivirals

Pregnancy Category C

Indications
Management of cytomegalovirus (CMV) retinitis in
HIV-infected patients (with probenecid).

Action
Suppresses replication of CMV by inhibiting viral
DNA synthesis. Therapeutic Effects: Slows pro-
gression of CMV retinitis; may not be curative.

Pharmacokinetics
Absorption: IV administration results in complete
bioavailability.
Distribution: Unknown.
Metabolism and Excretion: Excreted mostly
unchanged by the kidneys.
Half-life: Unknown.

TIME/ACTION PROFILE

ROUTE ONSET PEAK DURATION

IV rapid end of infu-
sion

unknown

Contraindications/Precautions
Contraindicated in: Hypersensitivity to cidofovir,
probenecid, or sulfonamides; Serum Cr �1.5 mg/
dL, CCr �55 mL/min, or urine protein �100 mg/dL
(�2� proteinuria); Concurrent use of foscarnet,
amphotericin B, aminoglycoside anti-infectives,
NSAIDs, or IV pentamidine.
Use Cautiously in: Pregnancy or children (safety
not established); breastfeeding is not recommended
in HIV-positive patients.
Exercise Extreme Caution in: Any condition or
medication that increases the risk of dehydration.

Adverse Reactions/Side Effects
CNS: headache, weakness. EENT: decreased intra-
ocular pressure, hearing loss, iritis, ocular hypo-
tony, uveitis. Resp: dyspnea, pneumonia. GI: HE-
PATIC DYSFUNCTION, PANCREATITIS, abdominal pain,
nausea, vomiting, anorexia, diarrhea. GU: RENAL

FAILURE, proteinuria. Derm: alopecia, rash. F and
E: decreased serum bicarbonate. Hemat: neutro-
penia, anemia. Metab: METABOLIC ACIDOSIS. Misc:
chills, fever, infection.

Interactions
Drug-Drug:qrisk of nephrotoxicity with amino-
glycosides, amphotericin B, foscarnet, and
pentamidine and should be avoided; wait 7 days
after giving other nephrotoxic agents. Probenecid,

which is required concurrently, may interact with
acetaminophen, acyclovir, ACE inhibitors, bar-
biturates, benzodiazepines, bumetanide,
methotrexate, famotidine, furosemide,
NSAIDs, theophylline, and zidovudine.

Route/Dosage
IV (Adults): 5 mg/kg once weekly for 2 wk, fol-
lowed by 5 mg/kg every 2 wk (must be given with
probenecid).

Renal Impairment
IV (Adults): Increase in serum creatinine of
0.3–0.4 mg/dL—decrease dose to 3 mg/kg; dis-
continue if serum creatinine increases �0.5 mg/dL
over baseline.

Availability
Solution for injection: 75 mg/mL in 5-mL am-
pules.

NURSING IMPLICATIONS
Assessment
● Monitor vision for progression of CMV retinitis.

Monitor ocular symptoms, intraocular pressure,
and visual acuity periodically.

● Antiemetics and administration after a meal may
minimize nausea and vomiting associated with
probenecid. If allergic reactions occur in associa-
tion with probenecid, pretreatment with antihista-
mines or acetaminophen should be considered.

● Monitor vital signs periodically. May cause fever,
hypotension, and tachycardia. Monitor patients
for early signs and symptoms of infection.

● Lab Test Considerations: Renal function,
measured by serum Cr and urine protein, must
be monitored within 48 hr before each dose and
throughout cidofovir therapy. In patients with
proteinuria, administer IV hydration and repeat
urine protein test. If renal function deteriorates,
dose modification or temporary discontinuation
should be considered.

● Monitor WBC before each dose. Granulocyto-
penia may occur.

● May cause hyperglycemia, hyperlipemia, hypocal-
cemia, hypokalemia, and elevated alkaline phos-
phatase, AST, and ALT.

Potential Nursing Diagnoses
Risk for infection (Indications)

Implementation
● Probenecid and saline prehydration must be

given with cidofovir to minimize renal toxicity.
Probenecid must be administered 2 g orally given
3 hr before, then 1 g given 2 hr and 8 hr after
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completion of cidofovir infusion. Saline prehy-
dration with 1 L of 0.9% NaCl must be given over
1–2 hr before cidofovir. A second liter over 1–3
hr is recommended concurrently with or after ci-
dofovir.

● Patients receiving foscarnet, amphotericin B,
aminoglycoside, NSAIDs, or IV pentamidine
should wait at least 7 days after these agents to
begin cidofovir.

IV Administration

● pH: 6.7–7.6.
● Intermittent Infusion: Diluent: Dilute in 100

mL of 0.9% NaCl. Solution is stable for 24 hr if re-
frigerated. Allow refrigerated solution to return to
room temperature before administration. Rate:
Administer over 1 hr.

● Additive Incompatibility: Information unavail-
able. Do not admix with other solutions or medi-
cations.

Patient/Family Teaching
● Inform patient that cidofovir is not a cure for CMV

retinitis and that retinitis may continue to pro-
gress during and after therapy.

● Inform patient that concurrent antiretroviral ther-
apy may be continued. However, zidovudine ther-
apy should be temporarily discontinued or de-
creased by 50% on the days of cidofovir therapy
because of the effects of probenicid on zidovu-
dine.

● Advise patient of the possibility of renal toxicity
from cidofovir. Emphasize the importance of rou-
tine lab tests to monitor renal function.

● Inform patient that cidofovir may have teratogenic
effects. Women should use contraception during
and for 1 mo after therapy. Men should use bar-
rier contraception during and for 3 mo after ther-
apy.

● Discuss with patient the possibility of hair loss.
Explore coping strategies.

● Advise patients to have routine ophthalmologic
exams after cidofovir therapy.

Evaluation/Desired Outcomes
● Decrease in symptoms and arrest of progression

of CMV retinitis in HIV-infected patients.

cilostazol (sil-os-tah-zol)
Pletal
Classification
Therapeutic: antiplatelet agents
Pharmacologic: platelet aggregation inhibi-
tors

Pregnancy Category C

Indications
Reduction of the symptoms of intermittent claudica-
tion as measured by increased walking distance.

Action
Inhibits the enzyme cyclic adenosine monophos-
phate (cAMP) phosphodiesterase III (PDE III),
which results in increased cAMP in platelets and
blood vessels, producing inhibition of platelet aggre-
gation and vasodilation. Therapeutic Effects: Re-
duced symptoms of intermittent claudication with
improved walking distance.

Pharmacokinetics
Absorption: Slowly absorbed after oral adminis-
tration.
Distribution: Unknown.
Protein Binding: 95–98% bound to plasma pro-
teins; one active metabolite is 97.4% bound, the
other is 66% bound.
Metabolism and Excretion: Extensively metabo-
lized by the liver, two metabolites have platelet ag-
gregation inhibitory activity; metabolites are mostly
excreted by the kidneys.
Half-life: Cilostazol and its active metabolites
—11–13 hr.

TIME/ACTION PROFILE (symptom reduction)

ROUTE ONSET PEAK DURATION

PO 2–4 wk up to 12 wk unknown

Contraindications/Precautions
Contraindicated in: Hypersensitivity; HF; OB: Po-
tential for congenital defects, stillbirth, and low birth
weight; Lactation: Potential risk to nursing infants;
discontinue or bottle feed.
Use Cautiously in: Pedi: Safety not established.

Adverse Reactions/Side Effects
CNS: headache, dizziness. CV: palpitations, tachy-
cardia. GI: diarrhea.

Interactions
Drug-Drug: Concurrent administration of keto-
conazole, itraconazole, erythromycin, dilti-
azem, fluconazole, miconazole, fluvoxamine,
fluoxetine, nefazodone, sertraline, or omepra-
zole decreases metabolism and increases levels and
activity of cilostazol (use lower doses). Concurrent
use with aspirin has additive effects on platelet
function.
Drug-Food: Grapefruit juice inhibits metabo-
lism and increases effects; concurrent use should be
avoided.

Route/Dosage
PO (Adults): 100 mg twice daily (50 mg twice daily
if receiving inhibitors of cilostazol metabolism).
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Availability (generic available)
Tablets: 50 mg, 100 mg.

NURSING IMPLICATIONS
Assessment
● Assess patient for intermittent claudication before

and periodically during therapy.
● Lab Test Considerations: May occasionally

cause anemia, hyperlipemia, hyperuricemia, and
albuminuria. May prolong bleeding time.

Potential Nursing Diagnoses
Activity intolerance (Indications)

Implementation
● PO: Administer on an empty stomach, 1 hr before

or 2 hr after meals.
● Do not administer with grapefruit juice. May in-

crease cilostazol levels.

Patient/Family Teaching
● Instruct patient to take cilostazol on an empty

stomach, exactly as directed.
● May cause dizziness. Caution patient to avoid

driving or other activities requiring alertness until
response to medication is known.

● Advise patient to avoid smoking; nicotine con-
stricts blood vessels.

Evaluation/Desired Outcomes
● Relief from cramping in calf muscles, buttocks,

thighs, and feet during exercise.
● Improvement in walking endurance. Therapeutic

effects may be seen in 2–4 wk.

cimetidine, See HISTAMINE H2
ANTAGONISTS.

cinacalcet (sin-a-kal-set)
Sensipar
Classification
Therapeutic: hypocalcemics
Pharmacologic: calcimimetic agents

Pregnancy Category C

Indications
Secondary hyperparathyroidism in patients with
chronic kidney disease (CKD) on dialysis. Hypercal-
cemia caused by parathyroid carcinoma. Severe hy-
percalcemia in patients with primary hyperparathy-
roidism in patients who are unable to undergo
parathyroidectomy.

Action
Increases sensitivity of calcium-sensing receptors lo-
cated on the surface of chief cells of parathyroid
gland to levels of extracellular calcium. This de-
creases parathyroid hormone production with re-
sultant decrease in serum calcium. Therapeutic
Effects: Decreased bone turnover and fibrosis. De-
creased serum calcium.

Pharmacokinetics
Absorption: Well absorbed following oral admin-
istration, absorption is enhanced by food and fur-
ther enhanced by a high fat meal.
Distribution: Unknown.
Protein Binding: 93–97%.
Metabolism and Excretion: Highly metabolized
by CYP3A4, CYP2D6, and CYP1A2 enzyme systems;
80% excreted in urine as metabolites, 15% in feces.
Half-life: 30–40 hr.

TIME/ACTION PROFILE (effect on PTH
levels)

ROUTE ONSET PEAK DURATION

PO rapid 2–6 hr 6–12 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Hypocal-
cemia; Lactation: Discontinue drug or bottle-feed.
Use Cautiously in: History of seizure disorder (q
risk of seizures with hypocalcemia); Chronic kidney
disease patients who are not being dialyzed (qrisk
of hypocalcemia); Intact parathyroid hormone
(iPTH) level �150 pg/mL (dosepor discontinua-
tion may be warranted); Moderate to severe hepatic
impairment; OB: Use only if benefits justify risks to
fetus; Pedi: Safety not established.

Adverse Reactions/Side Effects
CNS: seizures. GI: nausea, vomiting. F and E: hy-
pocalcemia. Metab: adynamic bone disease.

Interactions
Drug-Drug: Inhibits CYP2D6 and mayqlevels of
flecainide, vinblastine, thioridazine, metopro-
lol, carvedilol, and most tricyclic antidepres-
sants; dose adjustments may be necessary. Blood
levels areqby strong CYP3A4 inhibitors includ-
ing ketoconazole, itraconazole, and erythro-
mycin; monitoring and dose adjustment may be
necessary.

Route/Dosage
PO (Adults): Secondary hyperparathyroidism in
CKD patients on dialysis—30 mg once daily; may
qdose every 2–4 wk (dose range 30–180 mg
once daily) based on iPTHlevels; Parathyroid carci-
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noma or primary hyperparathyroidism—30 mg
twice daily; may titrate every 2–4 wk up to 90 mg
3–4 times daily based on serum calcium levels.

Availability
Tablets: 30 mg, 60 mg, 90 mg.

NURSING IMPLICATIONS
Assessment
● Monitor for signs and symptoms of hypocalcemia

(paresthesias, myalgias, cramping, tetany, con-
vulsions) during therapy. If calcium levels de-
crease to below normal, serum calcium may be
increased by adjusting dose (see Lab Test Consid-
erations) and providing supplemental serum cal-
cium, initiating or increasing dose of calcium-
based phosphate binder or vitamin D.

● Lab Test Considerations: Monitor serum cal-
cium and phosphorous levels within 1 wk after
initiation of therapy or dose adjustment and
monthly for patients with hyperparathyroidism or
every 2 mo for patients with parathyroid carci-
noma once maintenance dose has been estab-
lished, especially in patients with a history of sei-
zure disorder. Therapy should not be initiated in
patients with serum calcium less than the lower
limit of normal (8.4 mg/dL).

● If serum calciumpbelow 8.4 mg/dL but remains
above 7.5 mg/dL, or if symptoms of hypocalcemia
occur, use calcium-containing phosphate binders
and/or vitamin D sterols toqserum calcium. If
serum calciumpbelow 7.5 mg/dL, or if symp-
toms of hypocalcemia persist and the dose of vita-
min D cannot beq, withhold administration of
cinacalcet until serum calcium levels reach 8.0
mg/dL, and/or symptoms of hypocalcemia re-
solve. Re-initiate therapy using next lowest dose
of cinacalcet.

● Monitor serum iPTH levels 1 to 4 wk after initia-
tion of therapy or dose adjustment, and every 1 to
3 mo after maintenance dose has been estab-
lished. If iPTH levelspbelow 150–300 pg/mL,
reduce dose or discontinue cinacalcet.

● Monitor liver function tests in patients with mod-
erate to severe hepatic impairment during ther-
apy.

Potential Nursing Diagnoses
Deficient knowledge, related to medication regimen
(Patient/Family Teaching)

Implementation
● Cinacalcet may be used alone or in combination

with vitamin D and/or phosphate binders.
● PO: Administer with food or shortly after a meal.

Take tablets whole, do not crush, break or chew.

Patient/Family Teaching
● Instruct patient to take cinacalcet as directed.
● Advise patient to report signs and symptoms of

hypocalcemia to health care professional
promptly.

● Emphasize the importance of follow-up lab tests
to monitor safely and efficacy.

Evaluation/Desired Outcomes
● Decreased serum calcium levels.

HIGH ALERT

CISplatin (sis-pla-tin)
Platinol
Classification
Therapeutic: antineoplastics
Pharmacologic: alkylating agents

Pregnancy Category D

Indications
Metastatic testicular and ovarian carcinoma. Ad-
vanced bladder cancer. Head and neck cancer. Cer-
vical cancer. Lung cancer. Other tumors.

Action
Inhibits DNA synthesis by producing cross-linking of
parent DNA strands (cell-cycle phase–nonspecific).
Therapeutic Effects: Death of rapidly replicating
cells, particularly malignant ones.

Pharmacokinetics
Absorption: IV administration results in complete
bioavailability.
Distribution: Widely distributed; accumulates for
months; enters breast milk.
Metabolism and Excretion: Excreted mainly by
the kidneys.
Half-life: 30–100 hr.

TIME/ACTION PROFILE (effects on blood
counts)

ROUTE ONSET PEAK DURATION

IV unknown 18–23 days 39 days

Contraindications/Precautions
Contraindicated in: Hypersensitivity; OB, Lacta-
tion: Pregnancy or lactation.
Use Cautiously in: Hearing loss; Renal impair-
ment (dosageprecommended); HF; Electrolyte ab-
normalities; Active infections; Bone marrow depres-
sion; Geri:qrisk of nephrotoxicity and peripheral
neuropathy; Chronic debilitating illnesses; Patients
with childbearing potential.

Adverse Reactions/Side Effects
CNS: REVERSIBLE POSTERIOR LEUKOENCEPHALOPATHY

SYNDROME, SEIZURES, malaise, weakness. EENT:
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ototoxicity, tinnitus. GI: severe nausea, vomiting, di-
arrhea, hepatotoxicity. GU: nephrotoxicity, sterility.
Derm: alopecia. F and E: hypocalcemia, hypoka-
lemia, hypomagnesemia. Hemat: LEUKOPENIA,
THROMBOCYTOPENIA, anemia. Local: phlebitis at IV
site. Metab: hyperuricemia. Neuro: peripheral
neuropathy. Misc: anaphylactoid reactions.

Interactions
Drug-Drug:qrisk of nephrotoxicity and ototoxic-
ity with other nephrotoxic and ototoxic drugs
(aminoglycosides, loop diuretics).qrisk of hy-
pokalemia and hypomagnesemia with loop diuret-
ics and amphotericin B. Maypphenytoin levels.
qbone marrow depression with other antineo-
plastics or radiation therapy. Maypantibody re-
sponse to live-virus vaccines andqadverse reac-
tions.

Route/Dosage
Other regimens are used.
IV (Adults): Metastatic testicular tumors—20
mg/m2 daily for 5 days repeated q 3–4 wk. Meta-
static ovarian cancer—75–100 mg/m2, repeat q
4 wk in combination with cyclophosphamide or 100
mg/m2 q 3 wk if used as a single agent. Advanced
bladder cancer—50–70 mg/m2 q 3–4 wk as a
single agent.

Availability (generic available)
Powder for injection: 50 mg/vial. Injection: 1
mg/mL.

NURSING IMPLICATIONS
Assessment
● Monitor vital signs frequently during administra-

tion. Report significant changes.
● Monitor intake and output and specific gravity

frequently during therapy. Report discrepancies
immediately. To reduce the risk of nephrotoxic-
ity, maintain a urinary output of at least 100 mL/
hr for 4 hr before initiating and for at least 24 hr
after administration.

● Encourage patient to drink 2000–3000 mL/day
to promote excretion of uric acid. Allopurinol
and alkalinization of the urine may be used to
help prevent uric acid nephropathy.

● Assess patency of IV site frequently during ther-
apy. Cisplatin may cause severe irritation and ne-
crosis of tissue if extravasation occurs. If a large
amount of highly concentrated cisplatin solution
extravasates, mix 4 mL of 10% sodium thiosulfate
with 6 mL of sterile water or 1.6 mL of 25% so-
dium thiosulfate with 8.4 mL of sterile water and
inject 1–4 mL (1 mL for each mL extravasated)

through existing line or cannula. Inject subcut if
needle has been removed. Sodium thiosulfate in-
activates cisplatin.

● Severe and protracted nausea and vomiting usu-
ally occur 1–4 hr after a dose; vomiting may last
for 24 hr. Administer parenteral antiemetic
agents 30–45 min before therapy and routinely
around the clock for the next 24 hr. Monitor
amount of emesis and notify health care profes-
sional if emesis exceeds guidelines to prevent de-
hydration. Nausea and anorexia may persist for
up to 1 wk.

● Monitor for bone marrow depression. Assess for
bleeding (bleeding gums, bruising, petechiae,
stools, urine, and emesis) and avoid IM injec-
tions and taking rectal temperatures if platelet
count is low. Apply pressure to venipuncture sites
for 10 min. Assess for signs of infection during
neutropenia. Anemia may occur. Monitor for in-
creased fatigue, dyspnea, and orthostatic hypo-
tension.

● Monitor for signs of anaphylaxis (facial edema,
wheezing, dizziness, fainting, tachycardia, hypo-
tension). Discontinue medication immediately
and report symptoms. Epinephrine and resuscita-
tion equipment should be readily available.

● Medication may cause ototoxicity and neurotoxic-
ity. Assess patient frequently for dizziness, tinni-
tus, hearing loss, loss of coordination, loss of
taste, or numbness and tingling of extremities;
may be irreversible. Notify health care profes-
sional promptly if these occur. Audiometry
should be performed before initiation of therapy
and before subsequent doses. Hearing loss is
more frequent with children and usually occurs
first with high frequencies and may be unilateral
or bilateral.

● Monitor for inadvertent cisplatin overdose. Doses
�100 mg/m2/cycle once every 3–4 wk are rarely
used. Differentiate daily doses from total dose/cy-
cle. Symptoms of high cumulative doses include
muscle cramps (localized, painful involuntary
skeletal muscle contractions of sudden onset and
short duration) and are usually associated with
advanced stages of peripheral neuropathy.

● Monitor for signs of RPLS (headache, seizure,
lethargy, confusion, blindness). Hypertension
may or may not be present. May occur with in 16
hr to 1 yr of initiation of therapy. Treat hyperten-
sion if present and discontinue cisplatin therapy.
Symptoms usually resolve within days.

● Lab Test Considerations: Monitor CBC with
differential and platelet count before and rou-
tinely throughout therapy. The nadir of leuko-
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penia, thrombocytopenia, and anemia occurs
within 18–23 days and recovery 39 days after a
dose. Withhold further doses until WBC is
�4000/mm3 and platelet count is �100,000/
mm3.

● Monitor BUN, serum creatinine, and CCr before
initiation of therapy and before each course of
cisplatin to detect nephrotoxicity. May causeq
BUN and creatinine andpcalcium, magnesium,
phosphate, sodium, and potassium levels that
usually occur the 2nd wk after a dose. Do not ad-
minister additional doses until BUN is �25 mg/
100 mL and serum creatinine is �1.5 mg/100
mL. May causequric acid level, which usually
peaks 3–5 days after a dose.

● May cause transientlyqserum bilirubin and AST
concentrations.

● May cause positive Coombs’ test result.

Potential Nursing Diagnoses
Risk for infection (Adverse Reactions)
Risk for injury (Side Effects)

Implementation
● High Alert: Fatalities have occurred with

chemotherapeutic agents. Before administering,
clarify all ambiguous orders; double-check sin-
gle, daily, and course-of-therapy dose limits; have
second practitioner independently double-check
original order, calculations, and infusion pump
settings.

● Do not confuse cisplatin with carboplatin. To pre-
vent confusion, orders should include generic
and brand names. Administer under the supervi-
sion of a physician experienced in the use of can-
cer chemotherapeutic agents.

● Solution should be prepared in a biologic cabi-
net. Wear gloves, gown, and mask while handling
medication. If powder or solution comes in con-
tact with skin or mucosa, wash thoroughly with
soap and water. Discard equipment in specially
designated containers (see Appendix L).

● Hydrate patient with at least 1–2 L of IV fluid 8–
12 hr before initiating therapy with cisplatin. Ami-
fostine may be administered to minimize nephro-
toxicity.

● Do not use aluminum needles or equipment dur-
ing preparation or administration. Aluminum re-
acts with this drug, forms a black or brown pre-
cipitate, and renders the drug ineffective.

● Unopened vials of powder and constituted solu-
tion must not be refrigerated.

IV Administration

● pH: 3.5–4.5.
● Intermittent Infusion: Reconstitute 50-mg vial

with 50 mL. Stable for 20 hr if reconstituted with
sterile water, for 72 hr with bacteriostatic water.

Do not refrigerate, because crystals will form. So-
lution should be clear and colorless; discard if
turbid or if it contains precipitates.

● Diluent: Dilution in 2 L of 5% dextrose in 0.3%
or 0.45% NaCl containing 37.5 g of mannitol is
recommended. Concentration: Keep under 0.5
mg/mL to prevent tissue necrosis. Rate: Variable.
Maximum rate 1 mg/min.

● Continuous Infusion: Has been administered
as continuous infusion over 24 hr to 5 days with
resultant decrease in nausea and vomiting. High
Alert: Clarify dose to ensure cumulative dosage
is not confused with daily dose; errors may be fa-
tal.

● Y-Site Compatibility: acyclovir, alfentanil, allo-
purinol, amikacin, aminophylline, amiodarone,
ampicillin, ampicillin/sulbactam, anidulafungin,
argatroban, atracurium, azithromycin, az-
treonam, bivalirudin, bleomycin, bumetanide,
buprenorphine, butorphanol, calcium chloride,
calcium gluconate, carmustine, caspofungin, ce-
fazolin, cefoperazone, cefotaxime, cefotetan, ce-
foxitin, ceftazidime, ceftriaxone, cefuroxime,
chlorpromazine, ciprofloxacin, cisatracurium,
cladribine, clindamycin, cyclophosphamide, cy-
closporine, cytarabine, dactinomycin, daptomy-
cin, daunorubicin hydrochloride, dexametha-
sone, dexmedetomidine, dexrazoxane, digoxin,
diltiazem, diphenhydramine, dobutamine, doce-
taxel, dopamine, doripenem, doxacurium, doxo-
rubicin, doxorubicin liposome, doxycycline, dro-
peridol, enalaprilat, ephedrine, epinephrine,
epirubicin, ertapenem, erythromycin, esmolol,
etoposide, etoposide phosphate, famotidine, fen-
oldopam, fentanyl, filgrastim, fluconazole, fludar-
abine, fluorouracil, foscarnet, fosphenytoin, furo-
semide, ganciclovir, gemcitabine, gentamicin,
glycopyrrolate, granisetron, haloperidol, heparin,
hetastarch, hydrocortisone, hydromorphone, ida-
rubicin, ifosfamide, imipenem/cilastatin, indo-
methacin, irinotecan, isoproterenol, ketorolac,
labetalol, leucovorin calcium, levofloxacin, levor-
phanol, lidocaine, linezolid, lorazepam, magne-
sium sulfate, mannitol, melphalan, meperidine,
meropenem, methohexital, methotrexate, methyl-
prednisolone, metoclopramide, metoprolol, met-
ronidazole, midazolam, milrinone, mitomycin,
mitoxantrone, mivacurium, nafcillin, naloxone,
nesiritide, nicardipine, nitroglycerin, nitroprus-
side, norepinephrine, octreotide, ondansetron,
oxaliplatin, paclitaxel, palonosetron, pamidron-
ate, pancuronium, pemetrexed, pentamidine,
pentazocine, pentobarbital, phenobarbital,
phenylephrine, phenytoin, potassium acetate, po-
tassium chloride, potassium phosphates, pro-
cainamide, prochlorperazine, promethazine, pro-
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pofol, propranolol, quinupristin/dalfopristin,
ranitidine, remifentanil, rituximab, sargramostim,
sodium acetate, sodium bicarbonate, sodium
phosphates, succinylcholine, sufentanil, tacroli-
mus, teniposide, theophylline, thiopental, ticarcil-
lin/clavulanate, tigecycline, tirofiban, tobramycin,
topotecan, trastuzumab, vancomycin, vasopres-
sin, vecuronium, verapamil, vinblastine, vincris-
tine, vinorelbine, voriconazole, zidovudine, zo-
ledronic acid.

● Y-Site Incompatibility: amifostine, amphoteri-
cin B cholesteryl sulfate, amphotericin B col-
loidal, amphotericin B lipid complex, amphoteri-
cin B liposome, cefepime, dantrolene, diazepam,
insulin, pantoprazole, piperacillin/tazobactam,
thiotepa.

Patient/Family Teaching
● Instruct patient to report pain at injection site im-

mediately.
● Instruct patient to notify health care professional

promptly if fever; chills; cough; hoarseness; sore
throat; signs of infection; lower back or side pain;
painful or difficult urination; bleeding gums;
bruising; petechiae; blood in stools, urine, or em-
esis; increased fatigue; dyspnea; or orthostatic hy-
potension occurs. Caution patient to avoid
crowds and persons with known infections. In-
struct patient to use soft toothbrush and electric
razor and to avoid falls. Caution patient not to
drink alcoholic beverages or take medication
containing aspirin or NSAIDs; may precipitate
gastric bleeding.

● Instruct patient to report promptly any numbness
or tingling in extremities or face, difficulty with
hearing or tinnitus, unusual swelling, or joint
pain.

● Instruct patient not to receive any vaccinations
without advice of health care professional.

● Advise patient of the need for contraception, al-
though cisplatin may cause infertility.

● Emphasize the need for periodic lab tests to mon-
itor for side effects.

Evaluation/Desired Outcomes
● Decrease in size or spread of malignancies. Ther-

apy should not be administered more frequently
than every 3–4 wk, and only if lab values are
within acceptable parameters and patient is not
exhibiting signs of ototoxicity or other serious ad-
verse effects.

citalopram (si-tal-oh-pram)
CeleXA

Classification
Therapeutic: antidepressants
Pharmacologic: selective serotonin reuptake
inhibitors (SSRIs)

Pregnancy Category C

Indications
Depression. Unlabeled Use: Premenstrual dys-
phoric disorder (PMDD). Obsessive-compulsive
disorder (OCD). Panic disorder. Generalized anxiety
disorder (GAD). Post-traumatic stress disorder
(PTSD). Social anxiety disorder (social phobia).

Action
Selectively inhibits the reuptake of serotonin in the
CNS. Therapeutic Effects: Antidepressant action.

Pharmacokinetics
Absorption: 80% absorbed after oral administra-
tion.
Distribution: Enters breast milk.
Metabolism and Excretion: Mostly metabo-
lized by the liver (10% by CYP3A4 and 2C19 en-
zymes); excreted unchanged in urine.
Half-life: 35 hr.

TIME/ACTION PROFILE (antidepressant effect)

ROUTE ONSET PEAK DURATION

PO 1–4 wk unknown unknown

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Concurrent
MAO inhibitor or pimozide therapy; Congenital long
QT syndrome.
Use Cautiously in: History of mania; History of
suicide attempt/ideation (qrisk during early therapy
and during dose adjustment); History of seizure dis-
order; Illnesses or conditions that are likely to result
in altered metabolism or hemodynamic responses;
Severe renal or hepatic impairment; Hypokalemia or
hypomagnesemia (correct prior to initiating ther-
apy); Poor metabolizers of CYP2C19 (qrisk of QT
interval prolongation); Concurrent use of CYP2C19
inhibitors (qrisk of QT interval prolongation); OB:
Use during third trimester may result in neonatal se-
rotonin syndrome requiring prolonged hospitaliza-
tion, respiratory and nutritional support; Lactation:
Present in breast milk and may result in lethargy
withpfeeding in infants; weigh risk/benefits; Pedi:
Mayqrisk of suicide attempt/ideation especially
during early treatment or dose adjustment in chil-
dren/adolescents (unlabeled for pediatric use);
Geri:pdoses recommended.
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Adverse Reactions/Side Effects
CNS: NEUROLEPTIC MALIGNANT SYNDROME, SUICIDAL

THOUGHTS, apathy, confusion, drowsiness, insomnia,
weakness, agitation, amnesia, anxiety,plibido, diz-
ziness, fatigue, impaired concentration,qdepres-
sion, migraine headache. EENT: abnormal accom-
modation. Resp: cough. CV: TORSADE DE POINTES,
postural hypotension, QT interval prolongation,
tachycardia. GI: abdominal pain, anorexia, diar-
rhea, dry mouth, dyspepsia, flatulence,qsaliva,
nausea, altered taste,qappetite, vomiting. GU:
amenorrhea, dysmenorrhea, ejaculatory delay, erec-
tile dysfunction, polyuria. Derm: sweating, photo-
sensitivity, pruritus, rash. Metab: weight loss,
weight gain. F and E: hyponatremia. MS: arthral-
gia, myalgia. Neuro: tremor, paresthesia. Misc:
SEROTONIN SYNDROME, fever, yawning.

Interactions
Drug-Drug: May cause serious, potentially fatal re-
actions when used with MAO inhibitors; allow at
least 14 days between citalopram and MAO inhibi-
tors. Concurrent use with pimozide may result in
prolongation of the QTc interval and is contraindi-
cated. QT interval prolonging drugs mayqthe
risk of QT interval prolongation and torsade de
pointes; ECG monitoring recommended. CYP2C19
inhibitors mayqlevels and the risk of toxicity.
Drugs that affect serotonergic neurotransmitter sys-
tems, including linezolid, tramadol, and triptans
qrisk of serotonin syndrome. Use cautiously with
other centrally acting drugs (including alcohol,
antihistamines, opioid analgesics, and seda-
tive/hypnotics; concurrent use with alcohol is not
recommended). Cimetidine mayqlevels. Seroto-
nergic effects may beqby lithium (concurrent use
should be carefully monitored). Ketoconazole,
itraconazole, erythromycin, and omeprazole
mayqlevels. Carbamazepine maypblood levels.
Mayqlevels of metoprolol. Use cautiously with
tricyclic antidepressants due to unpredictable ef-
fects on serotonin and norepinephrine reuptake.q
risk of bleeding with aspirin, NSAIDs, clopido-
grel, or warfarin.
Drug-Natural Products:qrisk of serotonergic
side effects including serotonin syndrome with St.
John’s wort and SAMe.

Route/Dosage
PO (Adults): 20 mg once daily initially, may beqin
one week to 40 mg/day (maximum dose); Poor me-
tabolizer of CYP2C19 or concurrent use of
CYP2C19 inhibitor—Do not exceed dose of 20
mg/day.
PO (Geriatric Patients): 20 mg once daily ini-
tially, may beqto 40 mg/day only in nonresponding
patients.

Hepatic Impairment
PO (Adults): 20 mg once daily initially, may beqto
40 mg/day only in nonresponding patients.

Availability (generic available)
Tablets: 10 mg, 20 mg, 40 mg. Cost: Generic—
10 mg $37.97/90, 20 mg $10.00/90, 40 mg $10.00/
90. Oral solution (peppermint flavor): 10 mg/5
mL. Cost: Generic—10 mg/5 mL $99.99/240 mL.

NURSING IMPLICATIONS
Assessment
● Monitor mood changes during therapy.
● Assess for suicidal tendencies, especially during

early therapy and dose changes. Restrict amount
of drug available to patient. Risk may be in-
creased in children, adolescents, and adults �24
yr. After starting therapy, children, adolescents,
and young adults should be seen by health care
professional at least weekly for 4 wk, every 3 wk
for the next 4 wk, and on advice of health care
professional thereafter.

● Assess for sexual dysfunction (erectile dysfunc-
tion; decreased libido).

● Assess for serotonin syndrome (mental changes
[agitation, hallucinations, coma], autonomic in-
stability [tachycardia, labile BP, hyperthermia],
neuromuscular aberrations [hyperreflexia, inco-
ordination], and/or GI symptoms [nausea, vomit-
ing, diarrhea]), especially in patients taking other
serotonergic drugs (SSRIs, SNRIs, triptans).

Potential Nursing Diagnoses
Ineffective coping (Indications)
Risk for injury (Side Effects)
Sexual dysfunction (Side Effects)

Implementation
● Do not confuse with Celebrex (celecoxib), Cere-

byx (fosphenytoin), or Zyprexa (olanzapine).
● PO: Administer as a single dose in the morning

or evening without regard to food.

Patient/Family Teaching
● Instruct patient to take citalopram as directed.
● May cause drowsiness, dizziness, impaired con-

centration, and blurred vision. Caution patient to
avoid driving and other activities requiring alert-
ness until response to the drug is known.

● Instruct patient to notify health care professional
of all Rx or OTC medications, vitamins, or herbal
products being taken and to consult health care
professional before taking any other Rx, OTC, or
herbal products, especially alcohol or other CNS
depressants.

● Caution patient to change positions slowly to min-
imize dizziness.

● Advise patient, family, and caregivers to look for
suicidality, especially during early therapy or
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dose changes. Notify health care professional im-
mediately if thoughts about suicide or dying, at-
tempts to commit suicide, new or worse depres-
sion or anxiety, agitation or restlessness, panic
attacks, insomnia, new or worse irritability, ag-
gressiveness, acting on dangerous impulses, ma-
nia, or other changes in mood or behavior or if
symptoms of serotonin syndrome occur.

● Advise patient to use sunscreen and wear protec-
tive clothing to prevent photosensitivity reactions.

● Inform patient that frequent mouth rinses, good
oral hygiene, and sugarless gum or candy may
minimize dry mouth. If dry mouth persists for
more than 2 wk, consult health care professional
regarding use of saliva substitute.

● Instruct female patients to inform health care
professional if pregnancy is planned or sus-
pected, or if they plan to breastfeed. If used dur-
ing pregnancy should be tapered during third tri-
mester to avoid neontal serotinin syndrome.

● Emphasize the importance of follow-up exams to
monitor progress.

Evaluation/Desired Outcomes
● Increased sense of well-being.
● Renewed interest in surroundings. May require

1–4 wk of therapy to obtain antidepressant ef-
fects.

HIGH ALERT

cladribine (klad-ri-been)
Leustatin
Classification
Therapeutic: antineoplastics
Pharmacologic: antimetabolites

Pregnancy Category D

Indications
Management of active hairy cell leukemia mani-
fested as anemia, leukopenia, thrombocytopenia, or
clinical symptoms. Unlabeled Use: chronic lym-
phocytic leukemia, chronic myelogenous leukemia,
non-Hodgkin’s lymphomas, progressive multiple
sclerosis.

Action
Inhibits DNA synthesis. Therapeutic Effects:
Death of rapidly replicating cells, particularly malig-
nant ones.

Pharmacokinetics
Absorption: IV administration results in complete
bioavailability.

Distribution: Extensively distributed to body tis-
sues; penetrates into cerebrospinal fluid.
Metabolism and Excretion: Unknown.
Half-life: 3–22 hr.

TIME/ACTION PROFILE (noted as effect on
peripheral counts)

ROUTE ONSET PEAK DURATION†

Platelets unknown unknown 12 days
Absolute neu-

trophil
count

unknown unknown 5 wk

Hemoglobin unknown unknown 8 wk

†Time to normalization of counts

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Diluent
contains benzyl alcohol and should be avoided in
patients with known intolerance; OB, Lactation:
Pregnancy or lactation.
Use Cautiously in: Active infection;pbone mar-
row reserve; Hepatic or renal impairment; OB: Pa-
tients with childbearing potential; Pedi: Safety not es-
tablished.

Adverse Reactions/Side Effects
CNS: fatigue, headache, dizziness, insomnia, mal-
aise, weakness. EENT: epistaxis. Resp: abnormal
breath sounds, cough, dyspnea. CV: edema, tachy-
cardia. GI: anorexia, diarrhea, nausea, vomiting,
abdominal pain, constipation. Derm: rash, ery-
thema, petechiae, pruritis, sweating. Hemat: NEU-
TROPENIA, anemia, thrombocytopenia. Local: injec-
tion site reactions, phlebitis, thrombosis. MS:
arthralgia, myalgia. Misc: chills, fever, infection,
trunk pain.

Interactions
Drug-Drug: Additive bone marrow depression
may occur with other antineoplastics or radia-
tion therapy.

Route/Dosage
IV (Adults): Hairy cell leukemia–0.09 mg/kg/day
for 7 days.

Availability (generic available)
Injection: 1 mg/mL.

NURSING IMPLICATIONS
Assessment
● Monitor for bone marrow depression. Assess for

fever, chills, sore throat, and signs of infection.
Monitor platelet count throughout therapy. Assess
for bleeding (bleeding gums, bruising, petechiae;
test stool, urine, and emesis for blood). Avoid ad-
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ministering IM injections and taking rectal tem-
peratures. Apply pressure to venipuncture site for
10 min. Anemia may occur. Monitor for in-
creased fatigue and dyspnea.

● Monitor IV site for phlebitis.
● Monitor intake and output. Development of uric

acid nephropathy in patients with leukemia and
lymphoma may be prevented with adequate oral
hydration and allopurinol, if needed.

● Lab Test Considerations: Monitor CD4 T-
lymphocyte count and CD8 T-lymphocyte count
before initiation of therapy and periodically dur-
ing and after therapy. Cladribine causes pro-
longed depression of CD4 and CD8 lymphocyte
subset counts, with recovery taking at least 6–12
mo.

● Monitor hemoglobin, hematocrit, leukocyte, and
platelet counts before and periodically through-
out therapy, especially during the first 4–8 wk af-
ter treatment. During the first 2 wk after therapy,
platelet counts, absolute neutrophil count (ANC),
and hemoglobin decrease. Transfusions of plate-
lets and red blood cells may be required. Platelet
count, ANC, and hemoglobin usually return to
normal levels by day 12, week 5, and week 8, re-
spectively.

● Monitor renal and hepatic function before and
periodically during therapy. May cause nephro-
toxicity, resulting in elevated serum creatinine,
anuria, and acidosis.

● Monitor serum uric acid concentrations before
and periodically during therapy, especially in pa-
tients with high tumor burden. May cause ele-
vated serum and uric acid concentrations. May
require alkalinization of the urine.

● Toxicity and Overdose: May cause irrevers-
ible neurologic toxicity, resulting in motor weak-
ness progressing to paraparesis or quadriparesis
with high doses. If symptoms occur, discontinue
cladribine. There is no known antidote.

Potential Nursing Diagnoses
Risk for infection (Indications)
Risk for injury (Adverse Reactions)

Implementation
● High Alert: Fatalities have occurred with

chemotherapeutic agents. Before administering,
clarify all ambiguous orders; double-check sin-
gle, daily, and course-of-therapy dose limits; have
second practitioner independently double-check
original order, calculations, and infusion pump
settings.

● Prepare solution in a biologic cabinet. Wear
gloves, gown, and mask while handling IV medi-
cation. Discard IV equipment in specially desig-
nated containers (see Appendix L).

IV Administration

● pH: 5.5–8.0.
● Continuous Infusion: Diluent: Add the daily

dose to 500 mL of 0.9% NaCl for injection. Solu-
tion is stable for 24 hr at room temperature or 8
days if refrigerated.

● May also be prepared as a 7-day solution with
bacteriostatic 0.9% NaCl for infusion via Pharma-
cia Deltec medication cassettes. Rate: Adminis-
ter as a continuous infusion over 24 hr.

● Y-Site Compatibility: aminophylline, bumeta-
nide, buprenorphine, butorphanol, calcium glu-
conate, carboplatin, chlorpromazine, cisplatin,
cyclophosphamide, cytarabine, dexamethasone,
diphenhydramine, dobutamine, dopamine, doxo-
rubicin hydrochloride, droperidol, enalaprilat,
etoposide, famotidine, furosemide, granisetron,
haloperidol, heparin, hydrocortisone, hydromor-
phone, idarubicin, leucovorin, lorazepam, man-
nitol, meperidine, mesna, methylprednisolone,
metoclopramide, mitoxantrone, morphine, nal-
buphine, ondansetron, paclitaxel, potassium
chloride, prochlorperazine, promethazine, raniti-
dine, sodium bicarbonate, teniposide, vincristine.

● Additive Incompatiblity: D5W. Do not admix
with other medications or solutions.

Patient/Family Teaching
● Instruct patient to notify health care professional

promptly in the event of fever; sore throat; signs
of infection; bleeding gums; bruising; petechiae;
blood in urine, stool, or emesis; unusual swelling;
joint pain; shortness of breath; or confusion. Cau-
tion patient to avoid crowds and persons with
known infections. Instruct patient to use soft
toothbrush and electric razor and to be especially
careful to avoid falls. Patients should also be cau-
tioned not to drink alcoholic beverages or to take
products containing aspirin or NSAIDs because
these may precipitate GI hemorrhage.

● Advise patient to use nonhormonal contraceptive
measures during and for at least 4 mo after com-
pletion of therapy and to avoid breastfeeding.

● Instruct patient not to receive any vaccinations
without advice of health care professional.

Evaluation/Desired Outcomes
● Improvement in hematologic status in patients

with leukemia.

clarithromycin
(kla-rith-roe-mye-sin)
Biaxin, Biaxin XL
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Classification
Therapeutic: agents for atypical mycobacte-
rium, anti-infectives, antiulcer agents
Pharmacologic: macrolides

Pregnancy Category C

Indications
Respiratory tract infections including streptococcal
pharyngitis, sinusitis, bronchitis and pneumonia.
Treatment (with ethambutol) and prevention of dis-
seminated Mycobacterium avium complex (MAC).
Treatment of following pediatric infections: Otitis
media, Sinusitis, Pharyngitis, Skin/skin structure in-
fections. Part of a combination regimen for ulcer
disease due to Helicobacter pylori. Endocarditis
prophylaxis.

Action
Inhibits protein synthesis at the level of the 50S bac-
terial ribosome. Therapeutic Effects: Bacterio-
static action. Spectrum: Active against these gram-
positive aerobic bacteria: Staphylococcus aureus,
Staphylococcus pneumoniae, S. pyogenes (group
A strep). Active against these gram-negative aerobic
bacteria: Haemophilus influenzae, Moraxella ca-
tarrhalis. Also active against: Mycoplasma, Legion-
ella, H. pylori, M. avium.

Pharmacokinetics
Absorption: Rapidly absorbed (50%) after oral
administration.
Distribution: Widely distributed; tissue levels may
exceed those in serum.
Protein Binding: 65–70%.
Metabolism and Excretion: 10–15% converted
by the liver to 14-hydroxyclarithromycin, which has
anti-infective activity; 20–30% excreted unchanged
in urine. Metabolized by and also inhibits the CYP3A
enzyme system.
Half-life: Dose-dependent and prolonged with re-
nal dysfunction 250-mg dose—3–4 hr; 500-mg
dose—5–7 hr.

TIME/ACTION PROFILE (serum levels)

ROUTE ONSET PEAK DURATION

PO unknown 2 hr 12 hr
PO-XL unknown 4 hr 24 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity to clarithro-
mycin, erythromycin, or other macrolide anti-infec-
tives; Concurrent use of pimozide, ergotamine, or
dihydroergotamine; Concurrent use of colchicine in
patients with hepatic or renal impairment; OB: Avoid

use during pregnancy unless no alternatives are
available; Lactation: Not recommended for breast-
feeding women.
Use Cautiously in: Severe liver or renal impair-
ment (dose adjustment required if CCr �30 mL/
min); Myasthenia gravis.

Adverse Reactions/Side Effects
CNS: headache. Derm: STEVENS-JOHNSON SYN-
DROME, pruritus, rash. GI: HEPATOTOXICITY, PSEUDO-
MEMBRANOUS COLITIS, abdominal pain/discomfort,
abnormal taste, diarrhea, dyspepsia, nausea.

Interactions
Drug-Drug: Clarithromycin is an inhibitor of the
CYP3A enzyme system. Concurrent use with other
agents metabolized by this system canqlevels and
risk of toxicity. May prolong the QT interval andq
risk of arrhythmias with pimozide; concurrent use
is contraindicated. Mayqlevels of ergotamine and
dihydroergotamine and risk for acute ergot toxic-
ity; concurrent use contraindicated. Mayqserum
levels and the risk of toxicity from carbamazepine,
some benzodiazepines (midazolam, triazo-
lam, alprazolam), cyclosporine, disopyram-
ide, quinidine, ergot alkaloids, felodipine,
omeprazole, tacrolimus, digoxin, or theophyl-
line. Mayqlevels and effects of omeprazole.
Ritonavirqblood levels (pclarithromycin dose in
patients with CCr �60 mL/min).qlevels of HMG-
CoA reductase inhibitors and mayqrisk of rhab-
domyolysis. Mayqorpeffects of zidovudine.
Blood levels areqby delavirdine and flucona-
zole. Blood levels may bepby rifampin, rifabu-
tin, efavirenz, and nevirapine. Mayqlevels and
risk of toxicity from colchicine;pcolchicine dose
in patients with normal renal and hepatic function;
concurrent use is contraindicated in patients with
renal or hepatic impairment. Mayqverapamil lev-
els and the risk for hypotension, bradycardia, and
lactic acidosis. Mayqwarfarin levels and the risk
for bleeding. Mayqblood levels and effects of sil-
denafil, tadalafil, and vardenafil ; concurrent use
not recommended. Mayqlevels of tolterodine.
Concurrent use with atazanavir mayqclarithromy-
cin and atazanavir levels;pclarithromycin dose by
50%. Concurrent use with itraconazole mayqcla-
rithromycin and itraconazole levels. Concurrent use
with saquinavir mayqclarithromycin and saquina-
vir levels.

Route/Dosage
PO (Adults): Pharyngitis/tonsillitis—250 mg q
12 hr for 10 days; Acute maxillary sinusitis—500
mg q 12 hr for 14 days or 1000 mg once daily for 14
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days as XL tablets; Acute exacerbation of chronic
bronchitis—250–500 mg q 12 hr for 7–14 days
or 1000 mg once daily for 7 days as XL tablets; Com-
munity-Acquired pneumonia—250 mg q 12 hr
for 7–14 days or 1000 mg once daily for 7 days as
XL tablets; skin/skin structure infections—250
mg q 12 hr for 7–14 days; H. pylori—500 mg 2–3
times daily with a proton pump inhibitor (lansopra-
zole or omeprazole) or ranitidine with or without
amoxicillin for 10–14 days; Endocarditis prophy-
laxis—500 mg 1 hr before procedure; MAC pro-
phylaxis/treatment—500 mg twice daily, for ac-
tive infection another antimycobacterial is required.
PO (Children): Most infections—15 mg/kg/day
divided q 12 hr for 7–14 days (up to 500 mg/dose
for MAC). Endocarditis prophylaxis—15 mg/kg 1
hr before procedure.

Renal Impairment
PO (Adults): CCr �30 mL/min— 250 mg 1-2
times daily, a 500-mg initial dose may be used.
PO (Children): CCr �30 mL/min—decrease
dose by 50% or double dosing interval.

Availability (generic available)
Tablets: 250 mg, 500 mg. Extended-release tab-
lets: 500 mg. Oral suspension (fruit punch and
vanilla flavors): 125 mg/5 mL, 250 mg/5 mL. In
combination with: amoxicillin and lansoprazole
as part of a compliance package (Prevpac); See
Appendix B.

NURSING IMPLICATIONS
Assessment
● Assess patient for infection (vital signs; appear-

ance of wound, sputum, urine, and stool; WBC) at
beginning of and during therapy.

● Obtain specimens for culture and sensitivity be-
fore initiating therapy. First dose may be given be-
fore receiving results.

● Monitor bowel function. Diarrhea, abdominal
cramping, fever, and bloody stools should be re-
ported to health care professional promptly as a
sign of pseudomembranous colitis. May begin up
to several weeks following cessation of therapy.

● Assess patient for skin rash frequently during
therapy. Discontinue clarithromycin at first sign
of rash; may be life-threatening. Stevens-Johnson
syndrome may develop. Treat symptomatically;
may recur once treatment is stopped.

● Ulcers: Assess patient for epigastric or abdomi-
nal pain and frank or occult blood in the stool,
emesis, or gastric aspirate.

● Lab Test Considerations: May rarely causeq
serum AST, ALT, total bilirubin, and alkaline
phosphatase concentrations.

● May occasionally causeqBUN.

Potential Nursing Diagnoses
Risk for infection (Indications, Side Effects)
Noncompliance (Patient/Family Teaching)

Implementation
● PO: Administer around the clock, without regard

to meals; may be administered with milk. Food
slows but does not decrease the extent of absorp-
tion.

● Administer XL tablets with food or milk; do not
crush, break or chew.

● Shake suspension well before administration.
Store suspension at room temperature; do not re-
frigerate.

● Do not administer within 4 hr of zidovudine.

Patient/Family Teaching
● Instruct patient to take medication around the

clock and to finish the drug completely as di-
rected, even if feeling better. Take missed doses
as soon as possible, unless almost time for next
dose. Do not double doses. Advise patient that
sharing of this medication may be dangerous.

● Advise patient to report the signs of superinfec-
tion (black, furry overgrowth on the tongue; vagi-
nal itching or discharge; loose or foul-smelling
stools).

● Instruct patient to notify health care professional
if rash, or fever and diarrhea develop, especially
if stool contains blood, pus, or mucus. Advise pa-
tient not to treat diarrhea without consulting
health care professional.

● Caution patients taking zidovudine that clarithro-
mycin and zidovudine must be taken at least 4 hr
apart.

● Advise patient to notify health care professional if
pregnancy is planned or suspected or if breast-
feeding.

● Instruct the patient to notify health care profes-
sional if symptoms do not improve within a few
days.

Evaluation/Desired Outcomes
● Resolution of the signs and symptoms of infec-

tion. Length of time for complete resolution de-
pends on the organism and site of infection.

● Treatment of ulcers.
● Endocarditis prophylaxis.

clevidipine (kle-vi-di-peen)
Cleviprex
Classification
Therapeutic: antihypertensives
Pharmacologic: calcium channel blockers
(dihydropyridine)
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Indications
Reduction of BP when oral therapy is not feasible/
desirable.

Action
Inhibits calcium transport into vascular smooth
muscle, resulting in inhibition of excitation-contrac-
tion coupling and subsequent contraction. De-
creases systemic vascular resistance; does not re-
duce cardiac filling pressure (pre-load). Has no
effect on venous capacitance vessels. Therapeutic
Effects: Decreases BP.

Pharmacokinetics
Absorption: IV administration results in complete
bioavailibility.
Distribution: Unknown.
Protein Binding: �99.5%.
Metabolism and Excretion: Rapidly metabo-
lized by esterases in plasma and tissue to inactive
metabolites; metabolites are excreted in urine (63–
74%) and feces (7–22%).
Half-life: Initial phase—1 min; terminal
phase—15 min.

TIME/ACTION PROFILE

ROUTE ONSET PEAK DURATION

IV 2–4 min 30 min* end of infusion

*Time to target BP.

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Allergy to
soybeans or eggs/egg products, ; Defective lipid me-
tabolism including pathologic hyperlipidemia, lipoid
nephrosis or acute pancreatitis; Severe aortic steno-
sis.
Use Cautiously in: Geri: Titrate dose cautiously,
initiate therapy at low end of dose range; consider
age-related � in hepatic, renal or cardiac function,
concomitant diseases, or other drug therapy; OB:
Use only if maternal benefit outweighs potential risk
to fetus; Lactation: Consider possible infant expo-
sure; Pedi: Safety not established.

Adverse Reactions/Side Effects
CNS: headache. CV: HF, hypotension, rebound hy-
pertension, reflex tachycardia. GI: nausea, vomiting.
MS: arthralgia.

Interactions
Drug-Drug:qrisk of excess hypotension with
other antihypertensives. Does not protect against
effects of abrupt beta blocker withdrawal.

Route/Dosage
IV (Adults): Initial dose—1–2 mg/hr; Dose ti-
tration—Double dose every 90 sec initially; as BP

approaches goal,qdose by less than doubling and
lengthen the time between dose adjustments to every
5–10 min. Usual dose required is 4–6 mg/hour.
Severe hypertensive patients may require higher
doses with a maximum of 16 mg/hr or less. Doses
up to 32 mg/hr have been used, but generally should
not exceed 21 mg/hr in a 24 hr period due to lipid
load.

Availability
Emulsion for injection 0.5 mg/mL: 50 mL/vial,
100 mL/vial.

NURSING IMPLICATIONS
Assessment
● Monitor BP and heart rate during infusion, and

until vital signs stabilize. Hypotension and reflex
tachycardia may occur with rapid upward titra-
tion. Monitor patients receiving prolonged clevi-
dipine infusions and who have not been transi-
tioned to other antihypertensive therapies for the
possibility of rebound hypertension for at least 8
hr after infusion is stopped; additional adjust-
ments may be needed.

Potential Nursing Diagnoses
Ineffective tissue perfusion (Indications)

Implementation
● Discontinue clevidipine or titrate downward dur-

ing initiation of oral therapy; consider time to on-
set of the oral agent’s effect. Continue BP moni-
toring until desired effect is achieved.

IV Administration

● pH: 6.0–8.0.
● Intermittent Infusion: Diluent: Do not dilute.

Invert vial gently several times before use to en-
sure emulsion uniformity prior to administration.
Solution is milky white; inspect for particulate
matter and discoloration. Commercially available
standard plastic cannulae may be used to admin-
ister the infusion. Administer via central line or
peripheral line. Solution is in single-use vials; dis-
card unused portion 4 hr after stopper puncture.
Store in refrigerator; once emulsion reaches
room temperature, stable for 2 mo, do not re-re-
frigerate. Rate: Initiate intravenous infusion at 1-
2 mg/hr. Administer using an infusion device al-
lowing calibrated infusion rates.

● Y-Site Compatibility: Water for Injection, USP,
0.9% NaCl, D5W, D5/0.9% NaCl, D5/LR, LR, 10%
amino acid.

● Y-Site Incompatibility: Do not administer in
the same line as other medications.



Name /bks_51510_deglin_dg/51510_c        02/17/2012 03:18PM     Plate # 0-Composite pg 326   # 78

326 clindamycin

Patient/Family Teaching
● Inform patient of the rationale for use of clevidi-

pine.
● Advise patients to contact a health care profes-

sional immediately if signs of a new hypertensive
emergency (neurological symptoms, visual
changes, evidence of HF) occur.

● Advise female patients to notify health care pro-
fessional if pregnancy is planned or suspected or
if breastfeeding.

● Encourage patients with underlying hypertension
to continue follow-up care and to continue taking
their oral antihypertensive medication(s) as di-
rected.

Evaluation/Desired Outcomes
● Decrease in BP.

clindamycin (klin-da-mye-sin)
Cleocin, Cleocin T, Clinda-Derm, Clin-
dagel, Clindesse, Clindets, Dalacin C,

Dalacin T, Evoclin
Classification
Therapeutic: anti-infectives

Pregnancy Category B

Indications
PO, IM, IV: Treatment of: Skin and skin structure
infections, Respiratory tract infections, Septicemia,
Intra-abdominal infections, Gynecologic infections,
Osteomyelitis, Endocarditis prophylaxis. Topical:
Severe acne. Vag: Bacterial vaginosis. Unlabeled
Use: PO, IM, IV: Treatment of Pneumocystis cari-
nii pneumonia, CNS toxoplasmosis, and babesiosis.

Action
Inhibits protein synthesis in susceptible bacteria at
the level of the 50S ribosome. Therapeutic Ef-
fects: Bactericidal or bacteriostatic, depending on
susceptibility and concentration. Spectrum: Active
against most gram-positive aerobic cocci, including:
Staphylococci, Streptococcus pneumoniae, other
streptococci, but not enterococci. Has good activity
against those anaerobic bacteria that cause bacterial
vaginosis, including Bacteroides fragilis, Gardner-
ella vaginalis, Mobiluncus spp, Mycoplasma hom-
inis, and Corynebacterium. Also active against P.
jirovecii and Toxoplasma gondii.

Pharmacokinetics
Absorption: Well absorbed following PO/IM ad-
ministration. Minimal absorption following topical/
vaginal use.
Distribution: Widely distributed. Does not signifi-
cantly cross blood-brain barrier. Crosses the pla-
centa; enters breast milk.

Protein Binding: 94%.
Metabolism and Excretion: Mostly metabolized
by the liver.
Half-life: Neonates: 3.6–8.7 hr; Infants up to 1 yr:
3 hr; Children and adults: 2–3 hr.

TIME/ACTION PROFILE (blood levels)

ROUTE ONSET PEAK DURATION

PO rapid 60 min 6–8 hr
IM rapid 1–3 hr 6–8 hr
IV rapid end of infu-

sion
6–8 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Previous
pseudomembranous colitis; Severe liver impair-
ment; Diarrhea; Known alcohol intolerance (topical
solution, suspension).
Use Cautiously in: OB: Safety not established for
systemic and topical; approved for vaginal use in 3rd
trimester of pregnancy; Lactation: Has been used
safely but appears in breast milk and exposes infant
to drug and its side effects.

Adverse Reactions/Side Effects
CNS: dizziness, headache, vertigo. CV: arrhythmias,
hypotension. GI: PSEUDOMEMBRANOUS COLITIS, diar-
rhea, bitter taste (IV only), nausea, vomiting.
Derm: rashes. Local: phlebitis at IV site.

Interactions
Drug-Drug: Kaolin/pectin maypGI absorption.
May enhance the neuromuscular blocking action of
other neuromuscular blocking agents. Topical:
Concurrent use with irritants, abrasives, or des-
quamating agents may result in additive irritation.

Route/Dosage
PO (Adults): Most infections—150–450 mg q 6
hr. P. carinii pneumonia—1200–1800 mg/day in
divided doses with 15–30 mg Primaquine/day (un-
labeled). CNS toxoplasmosis—1200–2400 mg/
day in divided doses with pyrimethamine 50–100
mg/day (unlabeled); Bacterial endocarditis pro-
phylaxis—600 mg 1 hr before procedure.
PO (Children �1 mo): 10–30 mg/kg/day divided
q 6–8 hr; maximum dose 1.8 g/day. Bacterial en-
docarditis prophylaxis—20 mg/kg 1 hr before
procedure.
IM, IV (Adults): Most infections—300–600 mg
q 6–8 hr or 900 mg q 8 hr (up to 4.8 g/day IV has
been used; single IM doses of �600 mg are not rec-
ommended). P. carinii pneumonia—2400–2700
mg/day in divided doses with Primaquine (unla-
beled). Toxoplasmosis—1200–4800 mg/day in
divided doses with pyrimethamine. Bacterial endo-
carditis prophylaxis—600 mg 30 min before pro-
cedure.
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IM, IV (Children �1 mo): 25–40 mg/kg/day di-
vided q 6–8 hr; maximum dose: 4.8 g/day. Bacte-
rial endocarditis prophylaxis—20 mg/kg 30 min
before procedure; maximum dose: 600 mg.
IM, IV (Infants �1 mo and �2 kg): 5 mg/kg q
8–12 hr �2 kg—20–30 mg/kg/day divided q 6–8
hr.
Vag (Adults and Adolescents): Cleocin, Clinda-
max—1 applicatorful (5 g) at bedtime for 3 or 7
days (7 days in pregnant patients); Clindesse—one
applicatorful (5 g) single dose; or 1 suppository
(100 mg) at bedtime for 3 nights.
Topical (Adults and Adolescents): Solution—
1% solution/suspension applied twice daily (range
1–4 times daily). Foam, gel—1% foam or gel ap-
plied once daily.

Availability (generic available)
Capsules: 75 mg, 150 mg, 300 mg. Oral suspen-
sion: 75 mg/5 mL. Injection: 150 mg/mL. Pre-
mixed infusion: 300 mg/50 mL, 600 mg/50 mL,
900 mg/50 mL. Topical: 1% lotion, gel, foam, solu-
tion, suspension, single-use applicators. In combi-
nation with: benzoyl peroxide (Acanya, Benza-
Clin, Duac); (see Appendix B). Vaginal cream:
2%. Vaginal suppositories (ovules): 100 mg. In
combination with: tretinoin (Ziana); (see
Appendix B).

NURSING IMPLICATIONS
Assessment
● Assess for infection (vital signs; appearance of

wound, sputum, urine, and stool; WBC) at begin-
ning of and during therapy.

● Obtain specimens for culture and sensitivity prior
to initiating therapy. First dose may be given be-
fore receiving results.

● Monitor bowel elimination. Diarrhea, abdominal
cramping, fever, and bloody stools should be re-
ported to health care professional promptly as a
sign of pseudomembranous colitis. This may be-
gin up to several weeks following the cessation of
therapy.

● Assess patient for hypersensitivity (skin rash, urti-
caria).

● Lab Test Considerations: Monitor CBC; may
cause transientpin leukocytes, eosinophils, and
platelets.

● May causeqalkaline phosphatase, bilirubin,
CPK, AST, and ALT concentrations.

Potential Nursing Diagnoses
Risk for infection (Indications, Side Effects)
Diarrhea (Side Effects)

Implementation
● Do not confuse Clindesse with Clindets.
● PO: Administer with a full glass of water. May be

given with or without meals. Shake liquid prepa-
rations well. Do not refrigerate. Stable for 14 days
at room temperature.

● IM: Do not administer �600 mg in a single IM
injection.

IV Administration

● pH: 5.5–7.0.
● Intermittent Infusion: Diluent: Vials must be

diluted before use. Dilute a dose of 300 mg or
600 mg in 50 mL and a dose of 900 mg or 1200
mg in 100 mL. Compatible diluents include D5W,
0.9% NaCl, D5/0.9% NaCl, D5/0.45% NaCl, or LR.
Admixed solution stable for 16 days at room tem-
perature. Premixed infusion is already diluted
and ready to use. Concentration: Not to exceed
18 mg/mL. Rate: Not exceed 30 mg/min. Hypo-
tension and cardiopulmonary arrest have been
reported following rapid IV administration.

● Y-Site Compatibility: acyclovir, alemtuzumab,
alfentanil, amifostine, amikacin, aminocaproic
acid, aminophylline, amiodarone, amphotericin
B cholesteryl, amphotericin B lipid complex, am-
photericin B liposome, amsacrine, anakinra, ani-
dulafungin, argatroban, ascorbic acid, atracu-
rium, atropine, aztreonam, benztropine,
bivalirudin, bleomycin, bumetanide, buprenor-
phine, butorphanol, calcium chloride, calcium
gluconate, carboplatin, carmustine, cefazolin,
cefoperazone, cefotaxime, cefotetan, cefoxitin,
ceftaroline, ceftazidime, cefuroxime, chloram-
phenicol, cisatracurium, cisplatin, cyanocobala-
min, cyclophosphamide, cyclosporine, cytara-
bine, dactinomycin, daptomycin, dexamethasone
sodium phosphate, dexmedetomidine, digoxin,
diltiazem, diphenhydramine, docetaxel, dopa-
mine, doxacurium, doxorubicin hydrochloride,
doxorubicin liposome, doxycycline, enalaprilat,
ephedrine, epinephrine, epirubicin, epoetin al-
pha, eptifibatide, esmolol, etoposide, etoposide
phosphate, famotidine, fenoldopam, fentanyl, flu-
darabine, fluoruracil, folic acid, foscarnet, furo-
semide, gemcitabine, gentamicin, glycopyrrolate,
granisetron, heparin, hydrocortisone sodium
succinate, hydromorphone, ifosfamide, imipe-
nem/cilastatin, indomethacin, insulin, irinotecan,
isoproterenol, ketamine, ketorolac, labetalol, lev-
ofloxacin, lidocaine, linezolid, lorazepam, mag-
nesium sulfate, mannitol, mechlorethamine, mel-
phalan, meperidine, metaraminol, methotrexate,
methoxamine, methyldopate, methylprednisolone
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sodium succinate, metoclopramide, metoprolol,
metronidazole, midazolam, milrinone, morphine,
multivitamins, nafcillin, nalbuphine, naloxone,
nesiritide, nicardipine, nitroglycerin, nitroprus-
side, norepinephrine, octreotide, ondansetron,
oxacillin, oxaliplatin, oxytocin, paclitaxel, palon-
osetron, pamidronate, pantoprazole, pemetrexed,
penicillin G, pentazocine, perphenazine, pheno-
barbital, phenylephrine, phytonadione, piperacil-
lin/tazobactam, potassium acetate, potassium
chloride, procainamide, propofol, propranolol,
protamine, pyridoxime, ranitidine, remifentanil,
rituximab, rocuronium, sargramostim, sodium
acetate, sodium bicarbonate, streptokinase, suc-
cinylcholine, sufentanil, tacrolimus, teniposide,
theophylline, thiamine, thiotepa, ticarcillin/clavu-
lanate, tigecycline, tirofiban, tobramycin, tolazo-
line, trimetaphan, vancomycin, vasopressin, vecu-
ronium, verapamil, vincristine, vinorelbine,
vitamin B complex with C, voriconazole, zidovu-
dine, zoledronic acid.

● Y-Site Incompatibility: allopurinol, amphoteri-
cin B colloidal, azathioprine, azithromycin, cas-
pofungin, ceftriaxone, chlorpromazine, dantro-
lene, diazepam, diazoxide, doxapram, filgrastim,
ganciclovir, haloperidol, hydroxyzine, idarubicin,
mitoxantrone, pentamidine, phenytoin, prochlor-
perazine, promethazine, quinupristin/dalfopris-
tin, trastuzumab, trimethoprim/sulfamethoxazole.

● Vag: Applicators are supplied for vaginal admin-
istration. When treating bacterial vaginosis, con-
current treatment of male partner is not usually
necessary.

● Topical: Contact with eyes, mucous membranes,
and open cuts should be avoided during topical
application. If accidental contact occurs, rinse
with copious amounts of cool water.

● Wash affected areas with warm water and soap,
rinse, and pat dry prior to application. Apply to
entire affected area.

Patient/Family Teaching
● Instruct patient to take medication around the

clock at evenly spaced times and to finish the
drug completely as directed, even if feeling better.
Take missed doses as soon as possible unless al-
most time for next dose. Do not double doses.
Advise patient that sharing of this medication may
be dangerous.

● Instruct patient to notify health care professional
immediately if diarrhea, abdominal cramping, fe-
ver, or bloody stools occur and not to treat with
antidiarrheals without consulting health care pro-
fessional.

● Advise patient to report signs of superinfection
(furry overgrowth on the tongue, vaginal or anal
itching or discharge).

● Notify health care professional if no improvement
within a few days.

● Patients with a history of rheumatic heart disease
or valve replacement need to be taught the im-
portance of antimicrobial prophylaxis before in-
vasive medical or dental procedures.

● IV: Inform patient that bitter taste occurring with
IV administration is not clinically significant.

● Vag: Instruct patient on proper use of vaginal ap-
plicator. Insert high into vagina at bedtime. In-
struct patient to remain recumbent for at least 30
min following insertion. Advise patient to use san-
itary napkin to prevent staining of clothing or
bedding. Continue therapy during menstrual pe-
riod.

● Advise patient to refrain from vaginal sexual inter-
course during treatment.

● Caution patient that mineral oil in clindamycin
cream may weaken latex or rubber contraceptive
devices. Such products should not be used within
72 hr of vaginal cream.

● Topical: Caution patient applying topical clinda-
mycin that solution is flammable (vehicle is iso-
propyl alcohol). Avoid application while smoking
or near heat or flame.

● Advise patient to notify health care professional if
excessive drying of skin occurs.

● Advise patient to wait 30 min after washing or
shaving area before applying.

Evaluation/Desired Outcomes
● Resolution of the signs and symptoms of infec-

tion. Length of time for complete resolution de-
pends on the organism and site of infection.

● Endocarditis prophylaxis.
● Improvement in acne vulgaris lesions. Improve-

ment should be seen in 6 wk but may take 8–12
wk for maximum benefit.

clobetasol, See CORTICOSTEROIDS
(TOPICAL/LOCAL).

clocortolone, See CORTICOSTEROIDS
(TOPICAL/LOCAL).

clofarabine (klo-far-a-been)
Clolar
Classification
Therapeutic: antineoplastics
Pharmacologic: antimetabolites

Pregnancy Category D
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Indications
Refractory/relapsed acute lymphoblastic leukemia
in children 1–21 yr.

Action
Converted intracellularly to the active 5’-triphos-
phate metabolite which acts as a purine nucleoside
antimetabolite; net result is inhibition of DNA synthe-
sis. Produces a rapid reduction of peripheral leuke-
mia cells. Therapeutic Effects: Death of rapidly
replicating cells, particularly malignant ones.

Pharmacokinetics
Absorption: IV administration results in complete
bioavailability.
Distribution: Unknown.
Metabolism and Excretion: 46–60% excreted
unchanged in urine.
Half-life: 5.2 hr.

TIME/ACTION PROFILE (effect on WBCs)

ROUTE ONSET PEAK DURATION

IV rapid unknown 2–6 wk

Contraindications/Precautions
Contraindicated in: None; OB, Lactation: Preg-
nancy or lactation.
Use Cautiously in: Hepatic or renal impairment;
Concurrent use of nephrotoxic or hepatotoxic
drugs.

Adverse Reactions/Side Effects
CNS: fatigue. Resp: pharyngitis. CV: pericardial ef-
fusion, tachycardia, edema. GI: HEPATOTOXICITY, di-
arrhea, nausea, abdominal pain, constipation, mu-
cositis, vomiting. F and E: dehydration. Hemat:
NEUTROPENIA, anemia, thrombocytopenia. Local:
injection site pain. Misc: SYSTEMIC INFLAMMATORY

RESPONSE SYNDROME, TUMOR LYSIS SYNDROME, infec-
tions, fever, chills.

Interactions
Drug-Drug: Concurrent use of hepato- or ne-
phrotoxic drugsqrisk of hepato- and nephrotox-
icity and should be avoided for the 5-day treatment
period.

Route/Dosage
IV (Children 1–21 yr): 52 mg/m2 daily for 5 days;
cycle may be repeated every 2–6 wk.

Availability
Solution for injection : 20 mg/20 mL vials.

NURSING IMPLICATIONS
Assessment
● Monitor respiratory status and BP during clofa-

barine infusion.
● Monitor for bone marrow depression. Assess for

bleeding (bleeding gums, bruising, petechiae,
guaiac stools, urine, and emesis) and avoid IM
injections and rectal temperatures if platelet
count is low. Apply pressure to venipuncture sites
for 10 min. Assess for signs of infection during
neutropenia. Anemia may occur. Monitor for in-
creased fatigue, dyspnea, and orthostatic hypo-
tension.

● Monitor for signs and symptoms of tumor lysis
syndrome and cytokine release (tachypnea,
tachycardia, hypotension, pulmonary edema) that
could develop into systemic inflammatory re-
sponse syndrome (SIRS), capillary leak syn-
drome (pleural and pericardial effusions) and
organ dysfunction. Administer continuous IV flu-
ids throughout the 5 days of therapy to reduce ef-
fects of tumor lysis syndrome and other adverse
drug reactions. Administer prophylactic cortico-
steroids (hydrocortisone 100 mg/m2 of Days 1
and 3) and allopurinol if hyperuricemia is ex-
pected. If significant signs or symptoms of SIRS or
capillary leak syndrome occur, discontinue clo-
farabine immediately; diuretics and albumin may
be used; may be fatal. Clofarabine may be reinsti-
tuted, usually at a lower dose, when the patient is
stable.

● Assess for nausea and diarrhea. Prevent dehydra-
tion. Discontinue clofarabine administration if hy-
potension occurs during 5 days of therapy. If hy-
potension resolves without pharmacological
intervention, clofarabine may be reinstituted, usu-
ally at a lower dose.

● Lab Test Considerations: Monitor CBC and
platelet counts at regular intervals during ther-
apy and more frequently if levels are abnor-
mal. May cause anemia, leukopenia, thrombo-
cytopenia, neutropenia, febrile neutropenia,
and infection.

● Monitor hepatic and renal function frequently
during therapy. May causeqAST, ALT, and biliru-
bin; usually occur within 1 wk of administration
and return to baseline within several days. May
causeqserum creatinine.

Potential Nursing Diagnoses
Risk for infection (Adverse Reactions)
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Implementation
● Administer under the supervision of a physician

experienced in the use of cancer chemotherapeu-
tic agents.

IV Administration

● pH: 4.5–7.5.
● Intermittent Infusion: Diluent: Dilute with

50 mL of 5% D5W or 0.9% NaCl and filter
through a sterile 0.2 micron syringe filter. Solu-
tion is clear and practically colorless. Concen-
tration: 0.4 mg/mL. Store at room temperature;
use within 24 hr of preparation. Rate: Adminis-
ter over 2 hr daily for 5 consecutive days.

● Y-Site Incompatibility: Do not administer
other medications through same IV line.

Patient/Family Teaching
● Advise patient to consult health care professional

if dizziness, fainting spells, or decreased urine
output occur during therapy.

● Instruct patient to notify health care professional
of all Rx or OTC medications, vitamins, or herbal
products being taken and to consult health care
professional before taking any other Rx, OTC, or
herbal products.

Evaluation/Desired Outcomes
● Rapid reduction in peripheral leukemia cells.

REMS

clonazePAM (kloe-na-ze-pam)
Clonapam, KlonoPIN, Rivotril

Classification
Therapeutic: anticonvulsants
Pharmacologic: benzodiazepines

Schedule IV

Pregnancy Category D

Indications
Prophylaxis of: Petit mal, Lennox-Gastaut, Akinetic,
Myoclonic seizures. Panic disorder with or without
agoraphobia. Unlabeled Use: Uncontrolled leg
movements during sleep. Neuralgias. Infantile
spasms. Sedation. Adjunct management of acute ma-
nia, acute psychosis, or insomnia.

Action
Anticonvulsant effects may be due to presynaptic in-
hibition. Produces sedative effects in the CNS, proba-
bly by stimulating inhibitory GABA receptors. Ther-
apeutic Effects: Prevention of seizures. Decreased
manifestations of panic disorder.

Pharmacokinetics
Absorption: Well absorbed from the GI tract.
Distribution: Probably crosses the blood-brain
barrier and the placenta.

Protein Binding: 85%.
Metabolism and Excretion: Mostly metabolized
by the liver.
Half-life: 18–50 hr.

TIME/ACTION PROFILE (anticonvulsant
activity)

ROUTE ONSET PEAK DURATION

PO 20–60 min 1–2 hr 6–12 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity to clonaze-
pam or other benzodiazepines; Severe hepatic im-
pairment.
Use Cautiously in: All patients (mayqrisk of sui-
cidal thoughts/behaviors); Angle-closure glaucoma;
Obstructive sleep apnea; Chronic respiratory dis-
ease; History of porphyria; Do not discontinue
abruptly; OB: Safety not established; chronic use
during pregnancy may result in withdrawal in the
neonate; Lactation: May enter breast milk; discon-
tinue drug or bottle feed; Geri: May experience ex-
cessive sedation at usual doses;pdosage recom-
mended.

Adverse Reactions/Side Effects
CNS: SUICIDAL THOUGHTS, behavioral changes,
drowsiness, fatigue, slurred speech, ataxia, sedation,
abnormal eye movements, diplopia, nystagmus.
Resp:qsecretions. CV: palpitations. Derm: rash.
GI: constipation, diarrhea, hepatitis, weight gain.
GU: dysuria, nocturia, urinary retention. Hemat:
anemia, eosinophilia, leukopenia, thrombocytope-
nia. Neuro: ataxia, hypotonia. Misc: fever, physical
dependence, psychological dependence, tolerance.

Interactions
Drug-Drug: Alcohol, antidepressants, antihis-
tamines, other benzodiazepines, andopioid an-
algesics; concurrent use results inqCNS depres-
sion. Cimetidine, hormonal contraceptives,
disulfiram, fluoxetine, isoniazid, ketocona-
zole, metoprolol, propoxyphene, propranolol,
or valproic acid maypmetabolism andqtoxicity
of clonazepam. Maypefficacy of levodopa. Rifam-
pin or barbiturates mayqmetabolism andpef-
fectiveness. Sedative effects may bepby theophyl-
line. Mayqserum phenytoin levels. Phenytoin
mayplevels.
Drug-Natural Products: Concomitant use of
kava-kava, valerian, or chamomile canqCNS
depression.

Route/Dosage
PO (Adults): 0.5 mg 3 times daily; mayqby 0.5–1
mg q 3 days. Total daily maintenance dose not to ex-
ceed 20 mg. Panic disorder—0.125 mg twice
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daily;qafter 3 days toward target dose of 1 mg/day
(some patients may require up to 4 mg/day).
PO (Children �10 yr or 30 kg): Initial daily dose
0.01–0.03 mg/kg/day (not to exceed 0.05 mg/kg/
day) given in 2–3 equally divided doses;qby no
more than 0.25–0.5 mg q 3 days until therapeutic
blood levels are reached (not to exceed 0.2 mg/kg/
day).

Availability (generic available)
Tablets: 0.5 mg, 1 mg, 2 mg. Cost: Generic—0.5
mg $29.99/100, 1 mg $29.99/100, 2 mg $26.66/
100. Orally-disintegrating tablets: 0.125 mg,
0.25 mg, 0.5 mg, 1 mg, 2 mg. Cost: Generic—
0.125 mg $116.65/100, 0.25 mg $121.65/100, 0.5
mg $118.32/100, 1 mg $133.32/100, 2 mg
$176.65/100.

NURSING IMPLICATIONS
Assessment
● Observe and record intensity, duration, and loca-

tion of seizure activity.
● Assess degree and manifestations of anxiety and

mental status (orientation, mood, behavior) prior
to and periodically during therapy.

● Assess need for continued treatment regularly.
● Assess patient for drowsiness, unsteadiness, and

clumsiness. These symptoms are dose related and
most severe during initial therapy; may decrease
in severity or disappear with continued or long-
term therapy.

● Monitor closely for notable changes in behavior
that could indicate the emergence or worsening
of suicidal thoughts or behavior or depression.

● Lab Test Considerations: Patients on pro-
longed therapy should have CBC and liver func-
tion test results evaluated periodically. May cause
anqin serum bilirubin, AST, and ALT.

● May causepthyroidal uptake of sodium iodide,
123I, and 131I.

● Toxicity and Overdose: Therapeutic serum
concentrations are 20–80 mg/mL. Flumazenil
antagonizes clonazepam toxicity or overdose
(may induce seizures in patients with history of
seizure disorder or who are on tricyclic antide-
pressants).

Potential Nursing Diagnoses
Risk for injury (Indications, Side Effects)

Implementation
● Do not confuse clonazepam with clonidine, cloza-

pine, clorazepate, or lorazepam. Do not confuse
Klonopin with clonidine.

● Institute seizure precautions for patients on initial
therapy or undergoing dose manipulations.

● PO: Administer with food to minimize gastric irri-
tation. Tablets may be crushed if patient has diffi-
culty swallowing. Administer largest dose at bed-
time to avoid daytime sedation. Taper by 0.25 mg
every 3 days to decrease signs and symptoms of
withdrawal. Some patients may require longer ta-
per period (months).

Patient/Family Teaching
● Instruct patient to take medication exactly as di-

rected. Take missed doses within 1 hr or omit; do
not double doses. Abrupt withdrawal of clonaze-
pam may cause status epilepticus, tremors, nau-
sea, vomiting, and abdominal and muscle
cramps. Instruct patient to read the Medication
Guide before starting and with each Rx refill,
changes may occur.

● Advise patient that clonazepam is usually pre-
scribed for short-term use and does not cure un-
derlying problems.

● Advise patient to not share medication with oth-
ers.

● May cause drowsiness or dizziness. Advise patient
to avoid driving or other activities requiring alert-
ness until response to drug is known.

● Instruct patient to notify health care professional
of all Rx or OTC medications, vitamins, or herbal
products being taken and to consult health care
professional before taking any other Rx, OTC, or
herbal products. Caution patient to avoid taking
alcohol or other CNS depressants concurrently
with this medication.

● Advise patient to notify health care professional of
medication regimen prior to treatment or sur-
gery.

● Instruct patient and family to notify health care
professional of unusual tiredness, bleeding, sore
throat, fever, clay-colored stools, yellowing of
skin, or behavioral changes. Advise patient and
family to notify health care professional if
thoughts about suicide or dying, attempts to com-
mit suicide; new or worse depression; new or
worse anxiety; feeling very agitated or restless;
panic attacks; trouble sleeping; new or worse ir-
ritability; acting aggressive; being angry or vio-
lent; acting on dangerous impulses; an extreme
increase in activity and talking, other unusual
changes in behavior or mood occur.

● Advise female patients to notify health care pro-
fessional if pregnancy is planned or suspected or
if breastfeeding. Encourage pregnant patients to
enroll in North American Antiepileptic Drug
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(NAAED) Pregnancy Registry to collect informa-
tion about safety of antiepileptic drugs during
pregnancy. To enroll, patients can call 1-888-
233-2334.

● Patient on anticonvulsant therapy should carry
identification at all times describing disease pro-
cess and medication regimen.

● Emphasize the importance of follow-up exams to
determine effectiveness of the medication.

Evaluation/Desired Outcomes
● Decrease or cessation of seizure activity without

undue sedation. Dose adjustments may be re-
quired after several months of therapy.

● Decrease in frequency and severity of panic at-
tacks.

● Relief of leg movements during sleep.
● Decrease in pain from neuralgia.

cloNIDine (klon-i-deen)
Catapres, Catapres-TTS, Dixarit,
Duraclon, Kapvay, Nexiclon XR
Classification
Therapeutic: antihypertensives
Pharmacologic: adrenergics (centrally act-
ing)

Pregnancy Category C

Indications
PO, Transdermal: Mild to moderate hypertension.
PO: Attention-deficit hyperactivity disorder (ADHD)
(as monotherapy or as adjunctive to stimulants)
(Kapvay only). Epidural: Management of cancer
pain unresponsive to opioids alone. Unlabeled
Use: Management of opioid withdrawal. Adjunctive
treatment of neuropathic pain.

Action
Stimulates alpha-adrenergic receptors in the CNS,
which results in decreased sympathetic outflow in-
hibiting cardioacceleration and vasoconstriction
centers. Prevents pain signal transmission to the CNS
by stimulating alpha-adrenergic receptors in the spi-
nal cord. Therapeutic Effects: Decreased BP.
Decreased pain. Improvement in ADHD symptoms.

Pharmacokinetics
Absorption: Well absorbed from the GI tract and
skin. Enters systemic circulation following epidural
use. Some absorption follows sublingual administra-
tion.
Distribution: Widely distributed; enters CNS.
Crosses the placenta readily; enters breast milk in
high concentrations.
Metabolism and Excretion: Mostly metabolized
by the liver; 40–50% eliminated unchanged in
urine.

Half-life: Neonates—44–72 hr; Children—8–
12 hr; Adults: Plasma—12–22 hr; CNS—1.3 hr.

TIME/ACTION PROFILE (PO, TD �
antihypertensive effect; epidural � analgesia)

ROUTE ONSET PEAK DURATION

PO 30–60 min 2–4 hr 8–12 hr
Transdermal 2–3 days unknown 7 days†
Epidural unknown unknown unknown

†8 hr following removal of patch

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Epidu-
ral— injection site infection, anticoagulant therapy,
or bleeding problems.
Use Cautiously in: Serious cardiac or cerebro-
vascular disease; Renal insufficiency; Pedi: Safety
and efficacy not established for ADHD in children
�6 yr; evaluation for cardiac disease should pre-
cede initiation of therapy for ADHD in children;
Geri: Appear on Beers list due toqrisk of ortho-
static hypotension and adverse CNS effects in geriat-
ric patients (pdose recommended); OB, Lactation:
Safety not established.

Adverse Reactions/Side Effects
CNS: drowsiness, depression, dizziness, nervous-
ness, nightmares. EENT: dry eyes. CV: bradycardia,
hypotension (qwith epidural), palpitations. GI: dry
mouth, constipation, nausea, vomiting. GU: erectile
dysfunction. Derm: rash, sweating. F and E: so-
dium retention. Metab: weight gain. Neuro: par-
esthesia. Misc: withdrawal phenomenon.

Interactions
Drug-Drug: Additive sedation with CNS depres-
sants, including alcohol, antihistamines, opioid
analgesics, and sedative/hypnotics. Additive hy-
potension with other antihypertensives and ni-
trates. Additive bradycardia with beta blockers,
diltiazem, verapamil, or digoxin. MAO inhibi-
tors, amphetamines, or tricyclic antidepres-
sants maypantihypertensive effect. Withdrawal
phenomenon may beqby discontinuation of beta
blockers. Epidural clonidine prolongs the effects of
epidurally administered local anesthetics. Mayp
effectiveness of levodopa.

Route/Dosage
0.17 mg daily of extended-release tab-
lets/suspension is equivalent to 0.1 mg
twice daily of immediate-release tab-
lets; 0.26 mg daily of extended-release
tablets/suspension is equivalent to 0.15
mg daily of immediate-release tablets.
PO (Adults and Adolescents �12 yrs): Hyper-
tension (immediate-release)—100 mcg (0.1
mg)
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BID,qby 100–200 mcg (0.1–0.2 mg)/day q 2–4
days; usual maintenance dose is 200–600 mcg
(0.2–0.6 mg)/day in 2–3 divided doses (up to 2.4
mg/day). Urgent treatment of hypertension (im-
mediate-release)—200 mcg (0.2 mg) loading dose,
then 100 mcg (0.1 mg) q hr until BP is controlled or
800 mcg (0.8 mg) total has been administered; follow
with maintenance dosing. Hypertension (Nexiclon
XR)—0.17 mg once daily at bedtime; mayqby 0.09
mg/day every week, as needed (do not exceed 0.52
mg/day); Opioid withdrawal (immediate-
release)—300 mcg (0.3 mg)–1.2 mg/day, may be
pby 50%/day for 3 days, then discontinued orpby
100–200 mcg (0.1–0.2 mg)/day.
PO (Geriatric Patients): Hypertension (immedi-
ate–release)—100 mcg (0.1 mg) at bedtime ini-
tially,qas needed.
PO (Children): Hypertension (immediate-re-
lease)— Initial 5–10 mcg/kg/day divided BID-TID,
thenqgradually to 5–25 mcg/kg/day in divided
doses q 6 hr; maximum dose: 0.9 mg/day. ADHD
(Kapvay) (children �6 yr)—0.1 mg once daily at
bedtime; after 1 wk,qdose to 0.1 mg in AM and at
bedtime; after 1 wk,qdose to 0.1 mg in AM and 0.2
mg at bedtime; after 1 wk,qdose to 0.2 mg in AM
and at bedtime (max dose � 0.4 mg/day). Neuro-
pathic pain (immediate-release)—2 mcg/kg/
dose q 4–6 hr thenqgradually over days up to 4
mcg/kg/dose q 4–6 hr.
Transdermal (Adults): Hypertension—Trans-
dermal system delivering 100–300 mcg (0.1–0.3
mg)/24 hr applied every 7 days. Initiate with 100
mcg (0.1 mg)/24 hr system; dosage increments may
be made q 1–2 wk when system is changed.
Transdermal (Children): Once stable oral dose is
reached, children may be switched to a transdermal
system equivalent closest to the total daily oral dose.
Epidural (Adults): 30 mcg/hr initially; titrated ac-
cording to need.
Epidural (Children): 0.5 mcg/kg/hr initially; ti-
trated according to need up to 2 mcg/kg/hr.

Availability (generic available)
Tablets: 25 mcg (0.025 mg), 100 mcg (0.1 mg),
200 mcg (0.2 mg), 300 mcg (0.3 mg). Cost: Ge-
neric—0.1 mg $10.00/90, 0.2 mg $10.00/90, 0.3
mg $19.79/90. Extended-release tablets (Nexi-
clon XR): 0.17 mg, 0.26 mg. Extended-release
tablets (Kapvay): 0.1 mg, 0.2 mg. Extended-re-
lease oral suspension (Nexiclon XR): 0.09 mg/
mL. Transdermal systems: Catapres-TTS 1, re-
leases 0.1 mg/24 hr, Catapres-TTS 2, releases 0.2
mg/24 hr, Catapres-TTS 3, releases 0.3 mg/24 hr.
Cost: Generic—0.1 mg/24 hr $109.99/4 patches,

0.2 mg/24 hr $179.99/4 patches, 0.3 mg/24 hr
$245.97/4 patches. Solution for epidural injec-
tion (Duraclon): 100 mcg/mL, 500 mcg/mL. In
combination with: chlorthalidone (Clorpres).
See Appendix B.

NURSING IMPLICATIONS
Assessment
● Hypertension: Monitor intake and output ratios

and daily weight, and assess for edema daily, es-
pecially at beginning of therapy.

● Monitor BP and pulse frequently during initial
dose adjustment and periodically throughout
therapy. Report significant changes.

● Pain: Assess location, character, and intensity of
pain prior to, frequently during first few days, and
routinely throughout administration.

● Monitor for fever as potential sign of catheter in-
fection.

● Opioid Withdrawal: Monitor patient for signs
and symptoms of opioid withdrawal (tachycardia,
fever, runny nose, diarrhea, sweating, nausea,
vomiting, irritability, stomach cramps, shivering,
unusually large pupils, weakness, difficulty sleep-
ing, gooseflesh).

● ADHD: Assess attention span, impulse control,
and interactions with others.

● Lab Test Considerations: May cause transient
qin blood glucose levels.

● May causepurinary catecholamine and vanillyl-
mandelic acid (VMA) concentrations; these may
qon abrupt withdrawal.

● May cause weakly positive Coombs’ test result.

Potential Nursing Diagnoses
Chronic pain (Indications)
Impaired social interaction (Indications)
Risk for injury (Side Effects)

Implementation
● Do not confuse Catapres (clonidine) with Cataf-

lam (diclofenac).
● Do not confuse clonidine with clonazepam (Klon-

opin).
● Do not confuse clonidine with clozapine.
● Do not substitute between clonidine products on

a mg-per-mg basis, because of differing pharma-
cokinetic profiles.

● In the perioperative setting, continue clonidine
up to 4 hr prior to surgery and resume as soon as
possible thereafter. Do not interrupt transdermal
clonidine during surgery. Monitor BP carefully.

● PO: Administer last dose of the day at bedtime.
May be taken without regard for food. Swallow
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extended-release tablets whole; do not crush,
break, or chew.

● Shake extended-release oral suspension for 5–
10 seconds before administering. Insert adapter
into the neck of bottle. Insert syringe tip into
adapter and invert bottle. Draw out suspension.
Dispense directly into mouth.

● Transdermal: Transdermal system should be
applied once every 7 days. May be applied to any
hairless site; avoid cuts or calluses. Absorption is
greater when placed on chest or upper arm and
decreased when placed on thigh. Rotate sites.
Wash area with soap and water; dry thoroughly
before application. Apply firm pressure over
patch to ensure contact with skin, especially
around edges. Remove old system and discard.
System includes a protective adhesive overlay to
be applied over medication patch to ensure adhe-
sion, should medication patch loosen.

● Epidural: Dilute 500 mcg/mL with 0.9% NaCl for
a concentration of 100 mcg/mL. Do not adminis-
ter solutions that are discolored or contain a pre-
cipitate. Discard unused portion.

Patient/Family Teaching
● Instruct patient to take clonidine at the same time

each day, even if feeling well. Take missed dosed
as soon as remembered. If dose of extended-re-
lease product is missed; omit dose and take next
dose as scheduled. Do not take more than the
prescribed daily dose in any 24 hr. If more than 1
oral dose in a row is missed or if transdermal sys-
tem is late in being changed by 3 or more days,
consult health care professional. All routes of
clonidine should be gradually discontinued over
2–4 days to prevent rebound hypertension.

● Advise patient to make sure enough medication is
available for weekends, holidays, and vacations. A
written prescription may be kept in wallet in case
of emergency.

● May cause drowsiness, which usually diminishes
with continued use. Advise patient to avoid driving
or other activities requiring alertness until re-
sponse to medication is known.

● Caution patient to avoid sudden changes in posi-
tion to decrease orthostatic hypotension. Use of
alcohol, standing for long periods, exercising,
and hot weather may increase orthostatic hypo-
tension.

● If dry mouth occurs, frequent mouth rinses, good
oral hygiene, and sugarless gum or candy may
decrease effect. If dry mouth continues for more
than 2 wk, consult health care professional.

● Caution patient to avoid concurrent use of alco-
hol or other CNS depressants with this medica-
tion.

● Instruct patient to notify health care professional
of all Rx or OTC medications, vitamins, or herbal
products being taken and to consult health care
professional before taking any other Rx, OTC, or
herbal products, especially cough, cold, or al-
lergy remedies.

● Advise patient to notify health care professional of
medication regimen prior to treatment or sur-
gery.

● Advise patient to notify health care professional if
itching or redness of skin (with transdermal
patch), mental depression, swelling of feet and
lower legs, paleness or cold feeling in fingertips
or toes, or vivid dreams or nightmares occur.
May require discontinuation of therapy, especially
with depression.

● Hypertension: Encourage patient to comply
with additional interventions for hypertension
(weight reduction, low-sodium diet, discontinua-
tion of smoking, moderation of alcohol consump-
tion, regular exercise, and stress management).
Medication helps control but does not cure hy-
pertension.

● Instruct patient and family on proper technique
for BP monitoring. Advise them to check BP at
least weekly and report significant changes.

● Transdermal: Instruct patient on proper appli-
cation of transdermal system. Do not cut or trim
unit. Transdermal system can remain in place
during bathing or swimming.

● Advise patient referred for MRI test to discuss
patch with referring health care professional and
MRI facility to determine if removal of patch is
necessary prior to test and for directions for re-
placing patch.

● Pedi: Advise parents to notify school nurse of
medication regimen.

Evaluation/Desired Outcomes
● Decrease in BP.
● Decrease in severity of pain.
● Decrease in the signs and symptoms of opioid

withdrawal.
● Improved attention span and social interactions

in ADHD.

clopidogrel (kloh-pid-oh-grel)
Plavix
Classification
Therapeutic: antiplatelet agents
Pharmacologic: platelet aggregation inhibi-
tors

Pregnancy Category B
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Indications
Reduction of atherosclerotic events (MI, stroke, vas-
cular death) in patients at risk for such events in-
cluding recent MI, acute coronary syndrome (unsta-
ble angina/non–Q-wave MI), stroke, or peripheral
vascular disease.

Action
Inhibits platelet aggregation by irreversibly inhibit-
ing the binding of ATP to platelet receptors. Thera-
peutic Effects: Decreased occurrence of athero-
sclerotic events in patients at risk.

Pharmacokinetics
Absorption: Well absorbed following oral admin-
istration; rapidly metabolized to an active antiplatelet
compound. Parent drug has no antiplatelet activity.
Distribution: Unknown.
Protein Binding: Clopidogrel—98%; active
metabolite—94%.
Metabolism and Excretion: Rapidly and exten-
sively converted by the liver (CYP2C19) to its active
metabolite, which is then eliminated 50% in urine
and 45% in feces; 2% of Whites, 4% of Blacks,
and 14% of Asians have CYP2C19 genotype that re-
sults in reduced metabolism of clopidogrel (poor
metabolizers) into its active metabolite (may result
inpantiplatelet effects).
Half-life: 8 hr (active metabolite).

TIME/ACTION PROFILE (effects on platelet
function)

ROUTE ONSET PEAK DURATION

PO within 24 hr 3–7 days 5 days†

†Following discontinuation

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Pathologic
bleeding (peptic ulcer, intracranial hemorrhage);
Concurrent use of strong CYP2C19 inhibitors; Im-
paired CYP2C19 function due to genetic variation;
Lactation: Lactation.
Use Cautiously in: Patients at risk for bleeding
(trauma, surgery, or other pathologic conditions);
History of GI bleeding/ulcer disease; Severe hepatic
impairment; OB: Use only if clearly indicated; Pedi:
Safety and effectiveness not established.

Adverse Reactions/Side Effects
Incidence of adverse reactions similar to that of as-
pirin.
CNS: depression, dizziness, fatigue, headache.
EENT: epistaxis. Resp: cough, dyspnea. CV: chest
pain, edema, hypertension. GI: GI BLEEDING, abdom-
inal pain, diarrhea, dyspepsia, gastritis. Derm: pru-

ritus, purpura, rash. Hemat: BLEEDING, NEUTRO-
PENIA, THROMBOTIC THROMBOCYTOPENIC PURPURA.
Metab: hypercholesterolemia. MS: arthralgia, back
pain. Misc: fever, hypersensitivity reactions.

Interactions
Drug-Drug: Concurrent abciximab, eptifiba-
tide, tirofiban, aspirin, NSAIDs, heparin,
LMWHs, thrombolytic agents, ticlopidine, or
warfarin mayqrisk of bleeding. Maypmetabolism
andqeffects of phenytoin, tolbutamide, tamoxi-
fen, torsemide, fluvastatin, and many NSAIDs.
Concurrent use of strong or moderate CYP2C19 in-
hibitors (e.g. omeprazole, esomeprazole, ci-
metidine, fluconazole, ketoconazole, voricon-
azole, etravirine, felbamate, fluoxetine, or
fluvoxamine) maypantiplatelet effects (concur-
rent use should be avoided).
Drug-Natural Products:qbleeding risk with
anise, arnica, chamomile, clove, fenugreek, fe-
verfew, garlic, ginger, ginkgo, Panax ginseng,
and others.

Route/Dosage
Recent MI, Stroke, or Peripheral Vascular
Disease
PO (Adults): 75 mg once daily.

Acute Coronary Syndrome
PO (Adults): 300 mg initially, then 75 mg once
daily; aspirin 75–325 mg once daily should be given
concurrently.

Availability
Tablets: 75 mg, 300 mg. Cost: $565.97/90.

NURSING IMPLICATIONS
Assessment
● Assess patient for symptoms of stroke, peripheral

vascular disease, or MI periodically during ther-
apy.

● Monitor patient for signs of thrombotic thrombo-
cytic purpura (thrombocytopenia, microangio-
pathic hemolytic anemia, neurologic findings, re-
nal dysfunction, fever). May rarely occur, even
after short exposure (�2 wk). Requires prompt
treatment.

● Lab Test Considerations: Monitor bleeding
time during therapy. Prolonged bleeding time,
which is time- and dose-dependent, is expected.

● Monitor CBC with differential and platelet count
periodically during therapy. Neutropenia and
thrombocytopenia may rarely occur.
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● May causeqserum bilirubin, hepatic enzymes,
total cholesterol, nonprotein nitrogen (NPN), and
uric acid concentrations.

Potential Nursing Diagnoses
Risk for injury (Indications, Side Effects)

Implementation
● Do not confuse Plavix with Paxil.
● Discontinue clopidogrel 5–7 days before

planned surgical procedures. If clopidogrel must
be temporarily discontinued, restart as soon as
possible. Premature discontinuation of therapy
may increase risk of cardiovascular events.

● PO: Administer once daily without regard to food.

Patient/Family Teaching
● Instruct patient to take medication exactly as di-

rected. Take missed doses as soon as possible
unless almost time for next dose; do not double
doses. Do not discontinue clopidogrel without
consulting health care professional; may increase
risk of cardiovascular events. Advise patient to
read the Medication Guide before starting clopi-
dogrel and with each Rx refill in case of changes.

● Advise patient to notify health care professional
promptly if fever, chills, sore throat, or unusual
bleeding or bruising occurs.

● Advise patient to notify health care professional of
medication regimen prior to treatment or sur-
gery.

● Instruct patient to notify health care professional
of all Rx or OTC medications, vitamins, or herbal
products being taken and to consult health care
professional before taking any other Rx, OTC, or
herbal products, especially those containing aspi-
rin or NSAIDs or proton pump inhibitors.

● Advise female patient to notify health care profes-
sional if pregnancy is planned or suspected, or if
breastfeeding.

Evaluation/Desired Outcomes
● Prevention of stroke, MI, and vascular death in

patients at risk.

clorazepate (klor-az-e-pate)
Gen-XENE, Tranxene T-Tab
Classification
Therapeutic: anticonvulsants, sedative/hyp-
notics
Pharmacologic: benzodiazepines

Schedule IV

Pregnancy Category UK

Indications
Management of simple partial seizures. Anxiety dis-
order, symptoms of anxiety. Acute alcohol with-
drawal.

Action
Acts at many levels in the CNS to produce anxiolytic
effect and CNS depression (by stimulating inhibitory
GABA receptors). Produces skeletal muscle relax-
ation (by inhibiting spinal polysynaptic afferent path-
ways). Also has anticonvulsant effect (enhances pre-
synaptic inhibition). Therapeutic Effects: Relief
of anxiety. Sedation. Prevention of seizures.

Pharmacokinetics
Absorption: Well absorbed from the GI tract as
desmethyldiazepam.
Distribution: Widely distributed. Crosses the pla-
centa; enters breast milk.
Metabolism and Excretion: Metabolized by the
liver; some conversion to active compounds.
Half-life: 48 hr.

TIME/ACTION PROFILE (sedation)

ROUTE ONSET PEAK DURATION

PO 1–2 hr 1–2 hr up to 24 hr†

†May last longer in geriatric patients

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Cross-sen-
sitivity with other benzodiazepines may occur; Pre-
existing CNS depression; Severe uncontrolled pain;
Angle-closure glaucoma; OB, Lactation: May cause
CNS depression, flaccidity, feeding difficulties, and
seizures in infant. In lactation discontinue drug or
bottle-feed.
Use Cautiously in: All patients (mayqrisk of sui-
cidal thoughts/behaviors); Pre-existing hepatic dys-
function; Patients who may be suicidal or have been
addicted to drugs in the past; Debilitated patients
(dosage reduction required); Severe pulmonary dis-
ease; Geri: Long-acting benzodiazepines cause pro-
longed sedation in the elderly. Appears on Beers list
and is associated with increased risk of falls (pdose
required or consider short-acting benzodiazepine).

Adverse Reactions/Side Effects
CNS: SUICIDAL THOUGHTS, dizziness, drowsiness,
lethargy, hangover, headache, mental depression,
slurred speech, ataxia, paradoxical excitation.
EENT: blurred vision. Resp: respiratory depres-
sion. GI: constipation, diarrhea, nausea, vomiting,
weight gain (unusual). Derm: rashes. Misc: physi-
cal dependence, psychological dependence, toler-
ance.

Interactions
Drug-Drug: Alcohol, antidepressants, antihis-
tamines, and opioid analgesics—concurrent
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use results inqCNS depression. Cimetidine, hor-
monal contraceptives, disulfiram, fluoxetine,
isoniazid, ketoconazole, metoprolol, pro-
pranolol, or valproic acid maypmetabolism of
clorazepate,qits actions. Maypefficacy of levo-
dopa. Rifampin or barbiturates maypmetabo-
lism andpeffectiveness of clorazepate. Sedative ef-
fects may bepby theophylline.
Drug-Natural Products: Concomitant use of
kava-kava, valerian, or chamomileqCNS de-
pression.

Route/Dosage
Prescribe largest dose at bedtime to avoid daytime
sedation. Can be used on prn basis for anxiety.
PO (Adults): Anxiety—7.5–15 mg 2–4 times
daily or 15 mg at bedtime initially. Alcohol with-
drawal—30 mg initially, then 15 mg 2–4 times
daily on 1st day, then graduallypover subsequent
days.
PO (Adults and Children �12 yr): Anticonvul-
sant—7.5 mg 3 times daily; mayqby no more than
7.5 mg/day at weekly intervals (daily dose not to ex-
ceed 90 mg).
PO (Geriatric Patients or Debilitated Pa-
tients): Anxiety—7.5 mg 1–2 times daily; may be
q.
PO (Children 9–12 yr): Anticonvulsant—7.5
mg twice daily initially, mayqby no more than 7.5
mg/wk (not to exceed 60 mg/day).

Availability (generic available)
Tablets: 3.75 mg, 7.5 mg, 15 mg.

NURSING IMPLICATIONS
Assessment
● Assess for drowsiness, unsteadiness, and clumsi-

ness. Symptoms are dose related and most severe
during initial therapy; may decrease in severity or
disappear with continued or long-term therapy.

● Prolonged high-dose therapy may lead to psycho-
logical or physical dependence. Restrict amount
of drug available to patient.

● Conduct regular assessment for continued need
for treatment.

● Monitor closely for notable changes in behavior
that could indicate the emergence or worsening
of suicidal thoughts or behavior or depression.

● Anxiety: Assess degree and manifestations of an-
xiety and mental status (orientation, mood, be-
havior) prior to and periodically during therapy.

● Alcohol Withdrawal: Assess patient experienc-
ing alcohol withdrawal for tremors, agitation, de-
lirium, and hallucinations. Protect from injury.
Institute seizure precautions.

● Seizures: Observe and record intensity, dura-
tion, and location of seizure activity.

● Geri: Assess risk of falls and institute fall preven-
tion strategies.

● Lab Test Considerations: Patients on pro-
longed therapy should have CBC and liver func-
tion tests evaluated periodically. May cause anq
in serum bilirubin, AST, and ALT.

● May causepthyroidal uptake of sodium iodide
123I and 131I.

● Toxicity and Overdose: Flumazenil is the anti-
dote for clorazepate toxicity or overdose (fluma-
zenil may induce seizures in patients with a his-
tory of seizures disorder or who are on tricyclic
antidepressants).

Potential Nursing Diagnoses
Anxiety (Indications)
Risk for injury (Indications, Side Effects)
Risk for falls (Side Effects)

Implementation
● PO: If gastric irritation is a problem, may be ad-

ministered with food or fluids. Capsule should be
swallowed whole; do not open.

● Avoid administration of antacids within 1 hr of
medication, because absorption of clorazepate
may be delayed.

● Use lowest effective dose for shortest period of
time. Taper by 0.5 mg every 3 days to prevent
withdrawal. Some patients may require longer ta-
pering period (months).

Patient/Family Teaching
● Instruct patient to take medication as directed,

not to skip or double up on missed doses. Abrupt
withdrawal may cause status epilepticus, tremors,
nausea, vomiting, and abdominal and muscle
cramps. Instruct patient to read the Medication
Guide before starting and with each Rx refill,
changes may occur.

● May cause drowsiness or dizziness. Advise patient
to avoid driving or other activities requiring alert-
ness until response to drug is known. Geri: In-
struct patient and family how to reduce falls risk
at home.

● Caution patient to avoid alcohol or other CNS de-
pressants concurrently with this medication. Ad-
vise patient to consult health care professional
prior to taking OTC or herbal products.

● Instruct patient and family to notify health care
professional of unusual tiredness, bleeding, sore
throat, fever, clay-colored stools, yellowing of
skin, or behavioral changes. Advise patient and
family to notify health care professional if
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thoughts about suicide or dying, attempts to com-
mit suicide; new or worse depression; new or
worse anxiety; feeling very agitated or restless;
panic attacks; trouble sleeping; new or worse ir-
ritability; acting aggressive; being angry or vio-
lent; acting on dangerous impulses; an extreme
increase in activity and talking, other unusual
changes in behavior or mood occur.

● Instruct patient to contact health care profes-
sional immediately if pregnancy is planned or
suspected or if breastfeeding. Encourage preg-
nant patients to enroll in North American Antiepi-
leptic Drug (NAAED) Pregnancy Registry to col-
lect information about safety of antiepileptic
drugs during pregnancy. To enroll, patients can
call 1-888-233-2334.

● Advise patient to notify health care professional of
medication regimen prior to treatment or sur-
gery.

● Emphasize the importance of follow-up exams to
determine effectiveness of the medication.

● Seizures: Patients on anticonvulsant therapy
should carry identification describing disease
process and medication regimen at all times.

Evaluation/Desired Outcomes
● Increase in sense of well-being.
● Decrease in subjective feelings of anxiety.
● Control of acute alcohol withdrawal.
● Decrease or cessation of seizure activity without

undue sedation.

clotrimazole, See ANTIFUNGALS
(TOPICAL).

clotrimazole, See ANTIFUNGALS
(VAGINAL).

cloZAPine (kloe-za-peen)
Clozaril, FazaClo
Classification
Therapeutic: antipsychotics

Pregnancy Category B

Indications
Schizoprenia unresponsive to or intolerant of stan-
dard therapy with other antipsychotics (treatment
refractory). To reduce recurrent suicidal behavior
in schizophrenic patients.

Action
Binds to dopamine receptors in the CNS. Also has
anticholinergic and alpha-adrenergic blocking activ-
ity. Produces fewer extrapyramidal reactions and

less tardive dyskinesia than standard antipsychotics
but carries high risk of hematologic abnormalities.
Therapeutic Effects: Diminished schizophrenic
behavior. Diminished suicidal behavior.

Pharmacokinetics
Absorption: Well absorbed after oral administra-
tion.
Distribution: Rapid and extensive distribution;
crosses blood-brain barrier and placenta.
Protein Binding: 95%.
Metabolism and Excretion: Mostly metabolized
on first pass through the liver (by CYP1A2, CYP2D6,
and CYP3A4 isoenzymes); (the CYP2D6 enzyme
system exhibits genetic polymorphism; �7% of pop-
ulation may be poor metabolizers and may have sig-
nificantlyqclozapine concentrations and anqrisk
of adverse effects).
Half-life: 8–12 hr.

TIME/ACTION PROFILE (antipsychotic effect)

ROUTE ONSET PEAK DURATION

PO unknown wk 4–12 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Bone mar-
row depression; Severe CNS depression/coma; Un-
controlled epilepsy; Granulocytopenia; Lactation:
Discontinue drug or bottle-feed.
Use Cautiously in: Long QT syndrome; Risk fac-
tors for QT interval prolongation or ventricular ar-
rhythmias (i.e recent myocardial infarction, heart
failure, arrhythmias); Concurrent use of CYP1A2,
CYP2D6, or CYP3A4 inhibitors or QT-interval pro-
longing drugs; Hypokalemia or hypomagenesemia;
Prostatic enlargement; Angle-closure glaucoma;
Malnourished patients or patients with cardiovascu-
lar, hepatic, or renal disease (use lower initial dose,
titrate more slowly); Risk factors for stroke (qrisk
of stroke in patients with dementia); Diabetes; Sei-
zure disorder; OB: Neonates atqrisk for extrapy-
ramidal symptoms and withdrawal after delivery
when exposed during the 3rd trimester; use only if
benefit outweighs risk to fetus; Pedi: Children �16
yr (safety not established); Geri:qrisk of mortality
in elderly patients treated for dementia-related psy-
chosis.

Adverse Reactions/Side Effects
CNS: NEUROLEPTIC MALIGNANT SYNDROME, SEIZURES,
dizziness, sedation. EENT: visual disturbances. CV:
CARDIAC ARREST, MYOCARDITIS, TORSADE DE POINTES,
VENTRICULAR ARRHYTHMIAS, hypotension, tachycar-
dia, ECG changes, hypertension, QT interval prolon-
gation. GI: constipation, abdominal discomfort, dry
mouth,qsalivation, nausea, vomiting, weight gain.
Derm: rash, sweating. Endo: hyperglycemia. He-
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mat: AGRANULOCYTOSIS, LEUKOPENIA. Neuro: extra-
pyramidal reactions. Misc: fever.

Interactions
Drug-Drug:qanticholinergic effects with other
agents having anticholinergic properties, in-
cluding antihistamines, quinidine, disopyram-
ide, and antidepressants. Concurrent use with
SSRI antidepressants (especially fluvoxamine),
carbamazepine, flecainide, propafenone,
quinidine, cimetidine, ciprofloxacin, and
erythromycinqblood levels and risk of toxicity.q
CNS depression with alcohol, antidepressants,
antihistamines, opioid analgesics, or sedative/
hypnotics.qhypotension with nitrates, acute in-
gestion of alcohol, or antihypertensives.qrisk
of bone marrow suppression with anti-
hypertensives or radiation therapy. Use with
lithiumqrisk of adverse CNS reactions, including
seizures. Phenytoin, nicotine, and rifampin may
plevels and lead topefficacy.qrisk of QT interval
prolongation with other agents causing QT inter-
val prolongation.
Drug-Natural Products: Caffeine-containing
herbs (cola nut, tea, coffee) mayqserum levels
and side effects. St. John’s wort maypblood levels
and efficacy.

Route/Dosage
PO (Adults): 25 mg 1–2 times daily initially;qby
25–50 mg/day over a period of 2 wk up to target
dose of 300–450 mg/day. Mayqby up to 100 mg/
day once or twice further (not to exceed 900 mg/
day). Treatment should be continued for at least 2 yr
in patients with suicidal behavior.

Availability (generic available)
Tablets: 25 mg, 100 mg. Orally-disintegrating
tablets (mint): 25 mg, 100 mg.

NURSING IMPLICATIONS
Assessment
● Monitor patient’s mental status (orientation,

mood, behavior) before and periodically during
therapy.

● Monitor BP (sitting, standing, lying) and pulse
rate before and frequently during initial dose ti-
tration.

● Assess weight and BMI initially and throughout
therapy. Refer as appropriate for nutritional/
weight management and medical management.

● Observe patient carefully when administering
medication to ensure that medication is actually
taken and not hoarded or cheeked.

● Monitor for signs of myocarditis (unexplained fa-
tigue, dyspnea, tachypnea, fever, chest pain, pal-
pitations, other signs and symptoms of heart fail-
ure, ECG changes, such as ST-T wave
abnormalities, arrhythmias, or tachycardia dur-
ing first month of therapy). If these occur, cloza-
pine should be discontinued and not restarted.

● Monitor patient for onset of akathisia (restless-
ness or desire to keep moving) and extrapyrami-
dal side effects ( parkinsonian—difficulty
speaking or swallowing, loss of balance control,
pill-rolling motion of hands, mask-like face, shuf-
fling gait, rigidity, tremors and dystonic muscle
spasms, twisting motions, twitching, inability to
move eyes, weakness of arms or legs) every 2 mo
during therapy and 8–12 wk after therapy has
been discontinued. Notify health care profes-
sional if these symptoms occur; reduction in dose
or discontinuation of medication may be neces-
sary. Trihexyphenidyl or benzotropine may be
used to control these symptoms.

● Monitor for possible tardive dyskinesia (uncon-
trolled rhythmic movement of mouth, face, and
extremities, lip smacking or puckering, puffing of
cheeks, uncontrolled chewing, rapid or worm-
like movements of tongue). Report these symp-
toms immediately; may be irreversible.

● Monitor frequency and consistency of bowel
movements. Increasing bulk and fluids in the diet
may help to minimize constipation.

● Clozapine lowers the seizure threshold. Institute
seizure precautions for patients with history of
seizure disorder.

● Transient fevers may occur, especially during first
3 wk of therapy. Fever is usually self-limiting but
may require discontinuation of medication. Also,
monitor for development of neuroleptic malig-
nant syndrome (fever, respiratory distress, tachy-
cardia, seizures, diaphoresis, hypertension or hy-
potension, pallor, tiredness). Notify health care
professional immediately if these symptoms oc-
cur.

● Lab Test Considerations: Monitor WBC, ab-
solute neutrophil count (ANC), and differential
count before initiation of therapy and WBC and
ANC weekly for the first 6 mo, then biweekly dur-
ing therapy and weekly for 4 wk after discontinu-
ation of clozapine or until WBC �3500/mm3 and
ANC �2000/mm3. Because of the risk of agranu-
locytosis, clozapine is available only in a 1-wk
supply through the Clozaril Patient Manage-
ment System, which combines WBC testing, pa-
tient monitoring, and controlled distribution
through participating pharmacies. If WBC is
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�3000 mm3 or granulocyte count is �1500 mm3,
withhold clozapine, increase frequency of WBC
monitoring according to management system
guidelines, and monitor patient for signs and
symptoms of infection. If acceptable WBC and
ANC levels were maintained during first 6 mo of
continuous therapy, monitoring may decrease to
every 2 wk. If levels are maintained for second 6
mo, WBC and ANC may be monitored every 4 wk
thereafter.

● Assess fasting blood glucose and cholesterol lev-
els initially and throughout therapy.

● Toxicity and Overdose: Overdose is treated
with activated charcoal and supportive therapy.
Monitor patient for several days because of risk of
delayed effects.

● Avoid use of epinephrine and its derivatives when
treating hypotension, and avoid quinidine and
procainamide when treating arrhythmias.

Potential Nursing Diagnoses
Risk for other-directed violence (Indications)
Disturbed thought process (Indications)
Risk for injury (Side Effects)

Implementation
● Do not confuse clozapine with clonazepam or

clonidine. Do not confuse Clozaril with Colazal.
● PO: Administer capsules with food or milk to de-

crease gastric irritation.
● Leave oral disintegrating tablet in blister until

time of use. Do not push tablet through foil. Just
before use, peel foil and gently remove disinte-
grating tablet. Immediately place tablet in mouth
and allow to disintegrate and swallow with saliva.
If 1/2 tablet dose used, destroy other half of tab-
let.

Patient/Family Teaching
● Instruct patient to take medication as directed.

Patients on long-term therapy may need to dis-
continue gradually over 1–2 wk.

● Explain purpose and procedures for Clozaril Pa-
tient Management System to patient.

● Inform patient of possibility of extrapyramidal
symptoms. Instruct patient to report these symp-
toms immediately.

● Inform patient that cigarette smoking can de-
crease clozapine levels. Risk for relapse increases
if patient begins or increases smoking.

● Advise patient to change positions slowly to mini-
mize orthostatic hypotension.

● May cause seizures and drowsiness. Caution pa-
tient to avoid driving or other activities requiring
alertness while taking clozapine.

● Instruct patient to notify health care professional
of all Rx or OTC medications, vitamins, or herbal
products being taken and to consult health care

professional before taking any other Rx, OTC, or
herbal products. Caution patient to avoid concur-
rent use of alcohol and other CNS depressants.

● Instruct patient to use frequent mouth rinses,
good oral hygiene, and sugarless gum or candy to
minimize dry mouth.

● Advise patient to notify health care professional of
medication regimen before treatment or surgery.

● Instruct patient to notify health care professional
promptly if unexplained fatigue, dyspnea, tachy-
pnea, chest pain, palpitations, sore throat, fever,
lethargy, weakness, malaise, or flu-like symptoms
occur.

● Advise female patients to notify health care pro-
fessional if pregnancy is planned or suspected, or
if breast-feeding or planning to breast-feed.

● Advise patient of need for continued medical fol-
low-up for psychotherapy, eye exams, and labora-
tory tests.

Evaluation/Desired Outcomes
● Decreased positive symptoms (delusions, halluci-

nations) of schizophrenia.
● Decrease in negative symptoms (social with-

drawal, flat, blunt affect) of schizophrenia.

HIGH ALERT

codeine (koe-deen)
Classification
Therapeutic: allergy, cold, and cough rem-
edies, antitussives, opioid analgesics
Pharmacologic: opioid agonists

Schedule II, III, IV, V (depends on con-
tent)

Pregnancy Category C

Indications
Management of mild to moderate pain. Antitussive
(in smaller doses). Unlabeled Use: Management
of diarrhea.

Action
Binds to opiate receptors in the CNS. Alters the per-
ception of and response to painful stimuli while pro-
ducing generalized CNS depression. Decreases
cough reflex. Decreases GI motility. Therapeutic
Effects: Decreased severity of pain. Suppression of
the cough reflex. Relief of diarrhea.

Pharmacokinetics
Absorption: 50% absorbed from the GI tract.
Distribution: Widely distributed. Crosses the pla-
centa; enters breast milk.
Protein Binding: 7%.
Metabolism and Excretion: Mostly metabolized
by the liver (primarily via CYP2D6); 10% converted
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to morphine; the CYP2D6 enzyme system exhibits
genetic polymorphism (some patients [1–10%
Whites, 3% African Americans, 16–28% North Afri-
cans/Ethiopians/Arabs] may be ultra-rapid metabol-
izers and may haveqmorphine concentrations and
anqrisk of adverse effects); 5–15% excreted un-
changed in urine.
Half-life: 2.5–4 hr.

TIME/ACTION PROFILE (analgesia)

ROUTE ONSET PEAK DURATION

PO 30–45 min 60–120 min 4 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity.
Use Cautiously in: Head trauma;qintracranial
pressure; Severe renal, hepatic, or pulmonary dis-
ease; Hypothyroidism; Adrenal insufficiency; Alco-
holism; Geri: Geriatric or debilitated patients (dose
prequired; more susceptible to CNS depression,
constipation); Undiagnosed abdominal pain; Geri:
Prostatic hyperplasia; OB: Has been used during la-
bor; respiratory depression may occur in the new-
born; OB, Lactation: Avoid chronic use.

Adverse Reactions/Side Effects
CNS: confusion, sedation, dysphoria, euphoria,
floating feeling, hallucinations, headache, unusual
dreams. EENT: blurred vision, diplopia, miosis.
Resp: respiratory depression. CV: hypotension,
bradycardia. GI: constipation, nausea, vomiting.
GU: urinary retention. Derm: flushing, sweating.
Misc: physical dependence, psychological depen-
dence, tolerance.

Interactions
Drug-Drug: Use with extreme caution in patients
receiving MAO inhibitors (pinitial dose to 25% of
usual dose). Additive CNS depression with alcohol,
antidepressants, antihistamines, and sedative/
hypnotics. Administration of partial antagonists
(buprenorphine, butorphanol, nalbuphine, or
pentazocine) may precipitate opioid withdrawal in
physically dependent patients. Nalbuphine or pen-
tazocine maypanalgesia.
Drug-Natural Products: Concomitant use of
kava-kava, valerian, skullcap, chamomile, or
hops canqCNS depression.

Route/Dosage
PO (Adults): Analgesic—15–60 mg q 3–6 hr as
needed. Antitussive—10–20 mg q 4–6 hr as
needed (not to exceed 120 mg/day). Antidiarrheal
—30 mg up to 4 times daily.
PO (Children 6–12 yr): Analgesic—0.5–1 mg/
kg (up to 60 mg) q 4–6 hr (up to 4 times daily) as

needed. Antitussive—5–10 mg q 4–6 hr as
needed (not to exceed 60 mg/day). Antidiar-
rheal—0.5 mg/kg up to 4 times daily.
PO (Children 2–5 yr): Analgesic—0.5–1 mg/
kg (up to 60 mg)q 4–6 hr (up to 4 times daily) as
needed. Antitussive—1–1.5 mg/kg divided q 4–6
hr as needed. Antidiarrheal—0.5 mg/kg up to 4
times daily.

Renal Impairment
(Adults and Children): CCr 10–50 mL/min: Admin-
ister 75% dose; CCr � 10 mL/min: Administer 50%
dose.

Availability (generic available)
Tablets: 15 mg, 30 mg, 60 mg. Oral solution:
10 mg/5 mL. In combination with: antihista-
mines, decongestants, antipyretics, caffeine, butalbi-
tal, and nonopioid analgesics. See Appendix B.

NURSING IMPLICATIONS
Assessment
● Assess BP, pulse, and respirations before and pe-

riodically during administration. If respiratory
rate is �10/min, assess level of sedation. Physical
stimulation may be sufficient to prevent signifi-
cant hypoventilation. Dose may need to be de-
creased by 25–50%. Initial drowsiness will di-
minish with continued use.

● Assess bowel function routinely. Prevention of
constipation should be instituted with increased
intake of fluids, bulk, and laxatives to minimize
constipating effects. Stimulant laxatives should be
administered routinely if opioid use exceeds 2–3
days, unless contraindicated.

● Pain: Assess type, location, and intensity of pain
before and 1 hr (peak) after administration.
When titrating opioid doses, increases of 25–
50% should be administered until there is either
a 50% reduction in the patient’s pain rating on a
numerical or visual analogue scale or the patient
reports satisfactory pain relief. A repeat dose can
be safely administered at the time of the peak if
previous dose is ineffective and side effects are
minimal.

● An equianalgesic chart (see Appendix K) should
be used when changing routes or when changing
from one opioid to another.

● Prolonged use may lead to physical and psycho-
logical dependence and tolerance. This should
not prevent patient from receiving adequate anal-
gesia. Most patients who receive codeine for pain
do not develop psychological dependence. If pro-
gressively higher doses are required, consider
conversion to a stronger opioid.
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● Cough: Assess cough and lung sounds during an-
titussive use.

● Lab Test Considerations: May causeq
plasma amylase and lipase concentrations.

● Toxicity and Overdose: If an opioid antago-
nist is required to reverse respiratory depression
or coma, naloxone (Narcan) is the antidote. Di-
lute the 0.4-mg ampule of naloxone in 10 mL of
0.9% NaCl and administer 0.5 mL (0.02 mg) by
direct IV push every 2 min. For children and pa-
tients weighing �40 kg, dilute 0.1 mg of naloxone
in 10 mL of 0.9% NaCl for a concentration of 10
mcg/mL and administer 0.5 mcg/kg every 2 min.
Titrate dose to avoid withdrawal, seizures, and se-
vere pain.

Potential Nursing Diagnoses
Acute pain (Indications)
Disturbed sensory perception (visual, auditory)
(Side Effects)
Risk for injury (Side Effects)

Implementation
● High Alert: Accidental overdosage of opioid an-

algesics has resulted in fatalities. Before adminis-
tering, clarify all ambiguous orders; have second
practitioner independently check dose calcula-
tions and route of administration.

● High Alert: Do not confuse codeine with Lodine
(etodolac).

● Explain therapeutic value of medication before
administration to enhance the analgesic effect.

● Regularly administered doses may be more effec-
tive than prn administration. Analgesic is more ef-
fective if given before pain becomes severe.

● Coadministration with nonopioid analgesics may
have additive analgesic effects and permit lower
doses.

● Medications should be discontinued gradually af-
ter long-term use to prevent withdrawal symp-
toms.

● When combined with nonopioid analgesics (aspi-
rin, acetaminophen) #2 � 15 mg, #3 � 30 mg,
#4 � 60 mg codeine. Codeine as an individual
drug is a Schedule II substance. In combination
with other drugs, tablet form is Schedule III, and
elixir or cough suppressant is Schedule V (see
Appendix J).

● PO: Oral doses may be administered with food or
milk to minimize GI irritation.

Patient/Family Teaching
● Instruct patient on how and when to ask for and

take pain medication.
● May cause drowsiness or dizziness. Advise patient

to call for assistance when ambulating or smok-
ing. Caution ambulatory patient to avoid driving

or other activities requiring alertness until re-
sponse to medication is known.

● Advise patient to change positions slowly to mini-
mize orthostatic hypotension.

● Caution patient to avoid concurrent use of alco-
hol or other CNS depressants with this medica-
tion.

● Encourage patient to turn, cough, and breathe
deeply every 2 hr to prevent atelectasis.

● Advise patient that good oral hygiene, frequent
mouth rinses, and sugarless gum or candy may
decrease dry mouth.

Evaluation/Desired Outcomes
● Decrease in severity of pain without a significant

alteration in level of consciousness or respiratory
status.

● Suppression of cough.
● Control of diarrhea.

REMS HIGH ALERT

colchicine (kol-chi-seen)
Colcrys
Classification
Therapeutic: antigout agents

Pregnancy Category D

Indications
Prophylaxis and treatment of acute attacks of gouty
arthritis. Familial Mediterranean fever. Unlabeled
Use: Treatment of hepatic cirrhosis.

Action
Interferes with the functions of WBCs in initiating
and perpetuating the inflammatory response to
monosodium urate crystals. Therapeutic Effects:
Decreased pain and inflammation in acute attacks of
gout. Reduced number of attacks of gout and famil-
ial Mediterranean fever.

Pharmacokinetics
Absorption: Absorbed from the GI tract, then re-
enters GI tract from biliary secretions, when more
absorption may occur; bioavailability � 45%.
Distribution: Concentrates in WBCs.
Metabolism and Excretion: Partially metabo-
lized by the liver by CYP3A4; also a substrate for P-
glycoprotein. Secreted in bile back into GI tract;
eliminated in the feces. 40–65% excreted in the
urine as unchanged drug.
Half-life: 27–31 hr.

TIME/ACTION PROFILE (anti-inflammatory
activity)

ROUTE ONSET PEAK DURATION

PO 12 hr 24–72 hr unknown



Name /bks_51510_deglin_dg/51510_c        02/17/2012 03:19PM     Plate # 0-Composite pg 343   # 95

colchicine 343

� Canadian drug name. � Genetic implication. Strikethrough � Discontinued.

*CAPITALS indicates life-threatening; underlines indicate most frequent.

C

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Use of P-
glycoprotein inhibitors or strong CYP3A4 inhibitors
in patients with renal or hepatic impairment.
Use Cautiously in: Geri: Elderly or debilitated pa-
tients (toxicity may be cumulative); Renal impair-
ment (dosepsuggested if CCr �80 mL/min); OB,
Lactation, Pedi: Safety not established for gout.

Adverse Reactions/Side Effects
GI: diarrhea, nausea, vomiting, abdominal pain.
Derm: alopecia. Hemat: AGRANULOCYTOSIS, APLAS-
TIC ANEMIA, leukopenia, thrombocytopenia. Neuro:
peripheral neuritis.

Interactions
Drug-Drug: Concurrent use of strong CYP3A4 in-
hibitors, including atazanavir, clarithromycin,
darunavir/ritonavir, indinavir, itraconazole,
ketoconazole, lopinavir/ritonavir, nefazo-
done, nelfinavir, ritonavir, saquinavir, telith-
romycin, or tipranavir/ritonavir, mayqlevels
and risk of toxicity;pcolchicine dose in patients
with normal renal or hepatic function; concurrent
use in patients with renal or hepatic impairment is
contraindicated. Concurrent use of P-glycoprotein
inhibitors, including cyclosporine or ranola-
zine mayqlevels and risk of toxicity;pcolchicine
dose in patients with normal renal or hepatic func-
tion; concurrent use in patients with renal or hepatic
impairment is contraindicated. Moderate CYP3A4
inhibitors, including aprepitant, diltiazem,
erythromycin, fluconazole, fosamprenavir, or
verapamil mayqlevels and risk of toxicity;pcol-
chicine dose. Additive bone marrow depression may
occur with bone marrow depressants or radia-
tion therapy.qrisk of rhabdomyolysis with HMG-
CoA reductase inhibitors, gemfibrozil, fenofi-
brate, or digoxin. Additive adverse GI effects with
NSAIDs. May cause reversible malabsorption of vi-
tamin B12.
Drug-Food: Grapefruit juice mayqlevels and
risk of toxicity;pcolchicine dose.

Route/Dosage
Treatment of Acute Gout Attacks
PO (Adults): 1.2 mg initially, then 0.6 mg 1 hr later
(maximum dose of 1.8 mg in 1 hr); Concomitant
use of strong CYP3A4 inhibitors in patients with
normal renal and hepatic function (atazanavir,
clarithromycin, darunavir/ritonavir, indinavir,
itraconazole, ketoconazole, lopinavir/ritonavir,
nefazodone, nelfinavir, ritonavir, saquinavir, tel-
ithromycin, tipranavir/ritonavir)—0.6 mg � 1

dose, then 0.3 mg 1 hr later (do not repeat treatment
course for �3 days); Concomitant use of moderate
CYP3A4 inhibitors (aprepitant, diltiazem, erythro-
mycin, fluconazole, fosamprenavir, grapefruit
juice, verapamil)—1.2 mg � 1 dose (do not repeat
for �3 days); Concomitant use of P-glycoprotein
inhibitors (cyclosporine, ranolazine) in patients
with normal renal and hepatic function—0.6 mg
x 1 dose (do not repeat for �3 days).

Renal Impairment
PO (Adults): CCr �30 mL/min— 1.2 mg initially,
then 0.6 mg 1 hr later; do not repeat treatment
course for �2 wk; Dialysis—0.6 mg � 1 dose; do
not repeat treatment course for �2 wk.

Prevention of Acute Gout Attacks
PO (Adults): 0.6 mg once or twice daily; Concomi-
tant use of strong CYP3A4 inhibitors (atazanavir,
clarithromycin, darunavir/ritonavir, indinavir,
itraconazole, ketoconazole, lopinavir/ritonavir,
nefazodone, nelfinavir, ritonavir, saquinavir, tel-
ithromycin, tipranavir/ritonavir) or P-glycopro-
tein inhibitors (cyclosporine, ranolazine) in pa-
tients with normal renal and hepatic function—
if original dose was 0.6 mg twice daily,pto 0.3 mg
once daily; if original dose was 0.6 mg once daily,p
to 0.3 mg every other day; Concomitant use of
moderate CYP3A4 inhibitors (aprepitant, dilti-
azem, erythromycin, fluconazole, fosamprenavir,
grapefruit juice, verapamil)— if original dose was
0.6 mg twice daily,pto 0.3 mg twice daily or 0.6 mg
once daily; if original dose was 0.6 mg once daily,p
to 0.3 mg once daily.

Renal Impairment
PO (Adults): CCr �30 mL/min— 0.3 mg/day; Di-
alysis—0.3 mg twice weekly.

Familial Mediterranean Fever
PO (Adults and Children �12 yr): 1.2–2.4 mg
daily (in 1–2 divided doses); mayqorpdose in
0.3 mg/day increments based on safety and efficacy;
Concomitant use of strong CYP3A4 inhibitors
(atazanavir, clarithromycin, darunavir/ritona-
vir, indinavir, itraconazole, ketoconazole, lopi-
navir/ritonavir, nefazodone, nelfinavir, ritona-
vir, saquinavir, telithromycin, tipranavir/
ritonavir) or P-glycoprotein inhibitors (cyclo-
sporine, ranolazine) in patients with normal re-
nal and hepatic function—Do not exceed 0.6 mg/
day (may be given as 0.3 mg twice daily); Concomi-
tant use of moderate CYP3A4 inhibitors (aprepi-
tant, diltiazem, erythromycin, fluconazole, fos-
amprenavir, grapefruit juice, verapamil)—Do
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not exceed 1.2 mg/day (may be given as 0.6 mg
twice daily).
PO (Children 6–12 yr): 0.9–1.8 mg daily (in 1–
2 divided doses).
PO (Children 4–6 yr): 0.3–1.8 mg daily (in 1–2
divided doses).

Renal Impairment
PO (Adults): CCr 30–50 mL/min—dosepmay
be necessary; CCr �30 mL/min or dialysis—0.3
mg/day.

Availability (generic available)
Tablets: 0.6 mg, 1 mg. In combination with:
probenecid (Col-Probenecid). See Appendix B.

NURSING IMPLICATIONS
Assessment
● Monitor intake and output ratios. Fluids should

be encouraged to promote a urinary output of at
least 2000 mL/day.

● Gout: Assess involved joints for pain, mobility, and
edema throughout therapy. During initiation of ther-
apy, monitor for drug response every 1–2 hr.

● Familial Mediterranean fever: Assess for signs
and symptoms of familial Mediterranean fever
(abdominal pain, chest pain, fever, chills, recur-
rent joint pain, red and swollen skin lesions) pe-
riodically during therapy.

● Lab Test Considerations: In patients receiv-
ing prolonged therapy, monitor baseline and pe-
riodic CBC; report significantpin values. May
causepplatelet count, leukopenia, aplastic ane-
mia, and agranulocytosis.

● May causeqin AST and alkaline phosphatase.
● May cause false-positive results for urine hemo-

globin.
● May interfere with results of urinary 17-hydroxy-

corticosteroid concentrations.
● Toxicity and Overdose: High Alert: Assess

patient for toxicity (muscle pain or weakness, tin-
gling or numbness in fingers or toes; pale or gray
color to lips, tongue, or palms of your hands; se-
vere diarrhea or vomiting; unusual bleeding,
bruising, sore throat, fatigue, malaise, or weak-
ness or tiredness). If these symptoms occur, dis-
continue colchicine and treat symptomatically.
Opioids may be needed to treat diarrhea.

Potential Nursing Diagnoses
Acute pain (Indications)
Impaired walking (Indications)

Implementation
● Do not confuse colchicine with Cortrosyn.
● Intermittent therapy with 3 days between courses

may be used to decrease risk of toxicity.
● PO: Administer without regard to meals.

Patient/Family Teaching
● Review medication administration schedule. Take

missed doses as soon as remembered unless al-
most time for next dose. Do not double doses.

● Instruct patients taking prophylactic doses not to
increase to therapeutic doses during an acute at-
tack to prevent toxicity. An NSAID or corticoste-
roid, preferably via intrasynovial injection, should
be used to treat acute attacks.

● Advise patient to avoid grapefruit and grapefruit
juice during therapy; may increase risk of toxic-
ity.

● Advise patient to follow recommendations of
health care professional regarding weight loss,
diet, and alcohol consumption.

● Instruct patient to report muscle pain or weak-
ness, tingling or numbness in fingers or toes; pale
or gray color to lips, tongue, or palms of your
hands; severe diarrhea or vomiting; unusual
bleeding, bruising, sore throat, fatigue, malaise,
or weakness or tiredness promptly. Medication
should be withheld if symptoms of toxicity occur.

● Instruct patient to notify health care professional
of all Rx or OTC medications, vitamins, or herbal
products being taken and to notify health care
professional before taking any other Rx, OTC, or
herbal products.

● Surgery may precipitate an acute attack of gout.
Advise patient to confer with health care profes-
sional regarding dose 3 days before surgical or
dental procedures.

Evaluation/Desired Outcomes
● Decrease in pain and swelling in affected joints

within 12 hr.
● Relief of symptoms within 24–48 hr.
● Prevention of acute gout attacks.
● Reduced number of attacks of familial Mediterra-

nean fever.

colesevelam (koe-le-sev-e-lam)
Welchol
Classification
Therapeutic: lipid-lowering agents
Pharmacologic: bile acid sequestrants

Pregnancy Category B

Indications
Adjunctive therapy to diet and exercise for the re-
duction of LDL cholesterol in patients with primary
hypercholesterolemia; may be used alone or in
combination with statins. Adjunctive therapy to diet
and exercise for the reduction of LDL cholesterol in
children 10–17 yrs with heterozygous familial hy-
percholesterolemia if diet therapy fails (LDL choles-
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terol remains �190 mg/dL or remains �160 mg/dL
[with family history of premature cardiovascular
disease or �2 risk factors for cardiovascular dis-
ease]); may be used alone or in combination with
statin. Adjunctive therapy to diet and exercise to im-
prove glycemic control in patients with type 2 diabe-
tes.

Action
Binds bile acids in the GI tract. Result in increased
clearance of cholesterol. Mechanism for lowering
blood glucose unknown. Therapeutic Effects:
Decreased cholesterol and blood glucose.

Pharmacokinetics
Absorption: Not absorbed; action is primarily lo-
cal in the GI tract.
Distribution: Unknown.
Metabolism and Excretion: Unknown.
Half-life: Unknown.

TIME/ACTION PROFILE (cholesterol-lowering
effect)

ROUTE ONSET PEAK DURATION

PO 24–48 hr 2 wk unknown

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Bowel ob-
struction; Triglycerides �500 mg/dL; History of pan-
creatitis due to hypertriglyceridemia.
Use Cautiously in: Triglycerides �300 mg/dL;
Dysphagia, swallowing disorders, severe GI motility
disorders, or major GI tract surgery; OB, Lactation,
Pedi: Pregnancy, lactation, or children �10 yr
(safety not established).

Adverse Reactions/Side Effects
GI: constipation, dyspepsia.

Interactions
Drug-Drug: Maypabsorption of glyburide, le-
vothyroxine, phenytoin, cyclosporine, estro-
gen-containing oral contraceptives (give �4 hr
before colesevelam).

Route/Dosage
Hyperlipidemia
PO (Adults): 3 tablets twice daily or 6 tablets once
daily.
PO (Adults and Children 10–17 yr): Suspen-
sion—one 3.75-g packet once daily or one 1.875-g
packets twice daily.

Type 2 Diabetes
PO (Adults): 3 tablets twice daily or 6 tablets once
daily; Suspension—one 3.75-g packet once daily
or one 1.875-g packets twice daily.

Availability
Tablets: 625 mg. Granules for oral suspension:
1.875 g/packet, 3.75 g/packet.

NURSING IMPLICATIONS
Assessment
● Hypercholesterolemia: Obtain a diet history,

especially in regard to fat consumption.
● Type 2 Diabetes: Observe patient for signs and

symptoms of hypoglycemic reactions (sweating,
hunger, weakness, dizziness, tremor, tachycardia,
anxiety).

● Lab Test Considerations: Monitor serum to-
tal cholesterol, LDL, and triglyceride levels before
initiating, 4–6 wks after starting, and periodically
during therapy.

● Monitor serum glucose and glycosylated hemo-
globin periodically during therapy in patients with
diabetes.

Potential Nursing Diagnoses
Constipation (Side Effects)
Noncompliance (Patient/Family Teaching)

Implementation
● Patients stabilized on a diabetic regimen who are

exposed to stress, fever, trauma, infection, or sur-
gery may require administration of insulin.

● PO: Administer once or twice daily with meals.
Colesevelam should be taken with a liquid. For
oral suspension, empty the entire contents of one
packet into a glass or cup. Add 1/2 to 1 cup (4 to
8 ounces) of water, fruit juice, or a diet soft
drink; do not take in dry form to avoid espo-
phgeal distress.

Patient/Family Teaching
● Instruct patient to take medication as directed; do

not skip doses or double up on missed doses.
● Instruct patient to notify health care professional

of all Rx or OTC medications, vitamins, or herbal
products being taken and consult health care
professional before taking other Rx, OTC, or
herbal products. Advise patients taking oral vita-
min supplementation or oral contraceptives to
take their vitamins at least 4 hours prior to cole-
sevelam.

● Instruct patient to consume a diet that promotes
bowel regularity. Patients should be instructed to
promptly discontinue colesevelam and notify
health care professional if severe abdominal pain
or severe constipation or symptoms of acute pan-
creatitis (severe abdominal pain with or without
nausea and vomiting) occur.
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● Hypercholesterolemia: Advise patient that this
medication should be used in conjunction with
diet restrictions (fat, cholesterol, carbohydrates,
alcohol), exercise, and cessation of smoking.

● Diabetes: Explain to patient that this medication
controls hyperglycemia but does not cure diabe-
tes. Therapy is long term.

● Review signs of hypoglycemia and hyperglycemia
with patient. If hypoglycemia occurs, advise pa-
tient to drink a glass of orange juice or ingest 2–
3 tsp of sugar, honey, or corn syrup dissolved in
water or an appropriate number of glucose tab-
lets and notify health care professional.

● Encourage patient to follow prescribed diet, med-
ication, and exercise regimen to prevent hypogly-
cemic or hyperglycemic episodes.

● Instruct patient in proper testing of serum glu-
cose and ketones. These tests should be closely
monitored during periods of stress or illness and
health care professional notified if significant
changes occur.

● Insulin is the recommended method of control-
ling blood sugar during pregnancy. Counsel fe-
male patients to use a form of contraception
other than oral contraceptives and to notify health
care professional promptly if pregnancy is
planned or suspected.

● Advise patient to carry a form of sugar (sugar
packets, candy) and identification describing dis-
ease process and medication regimen at all times.

Evaluation/Desired Outcomes
● Decrease in serum total choesterol, LDL choles-

terol, apolipoprotein, and blood glucose levels.
● Control of blood glucose levels without the ap-

pearance of hypoglycemic or hyperglycemic epi-
sodes.

colestipol (koe-les-ti-pole)
Colestid
Classification
Therapeutic: lipid-lowering agents
Pharmacologic: bile acid sequestrants

Pregnancy Category UK

Indications
Management of primary hypercholesterolemia. Pru-
ritus associated with elevated levels of bile acids.
Unlabeled Use: Diarrhea associated with excess
bile acids.

Action
Binds bile acids in the GI tract, forming an insoluble
complex. Result is increased clearance of choles-
terol. Therapeutic Effects: Decreased plasma
cholesterol and LDL. Decreased pruritus.

Pharmacokinetics
Absorption: Action takes place in the GI tract. No
absorption occurs.
Distribution: No distribution.
Metabolism and Excretion: After binding bile
acids, insoluble complex is eliminated in the feces.
Half-life: Unknown.

TIME/ACTION PROFILE (hypocholesterolemic
effects)

ROUTE ONSET PEAK DURATION

PO 24–48 hr 1 mo 1 mo

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Complete
biliary obstruction; Some products contain aspar-
tame and should be avoided in patients with phenyl-
ketonuria.
Use Cautiously in: History of constipation.
Exercise Extreme Caution in: Pedi: May cause
potentially fatal intestinal obstruction in children.

Adverse Reactions/Side Effects
EENT: irritation of the tongue. GI: abdominal dis-
comfort, constipation, nausea, fecal impaction, flat-
ulence, hemorrhoids, perianal irritation, steator-
rhea, vomiting. Derm: irritation, rashes. F and E:
hyperchloremic acidosis. Metab: vitamin A, D, and
K deficiency.

Interactions
Drug-Drug: May decrease absorption/effects of
orally administered acetaminophen, amioda-
rone, clindamycin, clofibrate, digoxin, diuret-
ics, gemfibrozil, glipizide, corticosteroids,
imipramine, mycophenolate, methotrexate,
methyldopa, niacin, NSAIDs, penicillin, phe-
nytoin, phosphates, propranolol, tetracy-
clines, tolbutamide, thyroid preparations, ur-
sodiol, warfarin, and fat-soluble vitamins (A,
D, E, and K). May decrease absorption of other
orally administered medications.

Route/Dosage
PO (Adults): Granules—5 g 1–2 times daily, may
be increased q 1–2 mo up to 30 g/day in 1–2
doses. Tablets—2 g 1–2 times daily, may be in-
creased q 1–2 mo up to 16 g/day in 1–2 doses.

Availability
Granules for suspension (unflavored): 5 g/
packet or scoop. Flavored granules for suspen-
sion with aspartame (orange flavor): 5 g/packet
or scoop. Tablets: 1 g.

NURSING IMPLICATIONS
Assessment
● Hypercholesterolemia: Obtain a diet history,

especially in regard to fat consumption.
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● Pruritus: Assess severity of itching and skin in-
tegrity. Dose may be decreased when relief of
pruritus occurs.

● Diarrhea: Assess frequency, amount, and con-
sistency of stools.

● Lab Test Considerations: Serum cholesterol
and triglyceride levels should be evaluated before
initiating, frequently during first few months and
periodically throughout therapy. Discontinue
medication if paradoxical increase in cholesterol
level occurs.

● May cause an increase in AST, ALT, phosphorus,
chloride, and alkaline phosphatase and a de-
crease in serum calcium, sodium, and potassium
levels.

● May also cause prolonged PT.

Potential Nursing Diagnoses
Constipation (Side Effects)
Noncompliance (Patient/Family Teaching)

Implementation
● Parenteral or water-miscible forms of fat-soluble

vitamins (A, D, K) and folic acid may be ordered
for patients on chronic therapy.

● PO: Administer before meals.
● Scoops for powdered preparations may not be

exchangable between products.
● Administer other medications 1 hr before or 4–6

hr after the administration of this medication.
● Colestipol tablets should be swallowed whole; do

not crush, break, or chew.

Patient/Family Teaching
● Instruct patient to take medication exactly as di-

rected; do not skip doses or double up on missed
doses.

● Instruct patient to take medication before meals.
Colestipol can be mixed with water, juice, or car-
bonated beverages. Slowly stir in a large glass.
Rinse glass with small amount of additional bev-
erage to ensure all medication is taken. May also
mix with highly fluid soups, cereals, or pulpy
fruits (applesauce, crushed pineapple). Allow
powder to sit on fluid and hydrate for 1–2 min
before mixing. Do not take dry.

● Advise patient that this medication should be used
in conjunction with diet restrictions (fat, choles-
terol, carbohydrates, alcohol), exercise, and ces-
sation of smoking.

● Explain that constipation may occur. Increase in
fluids and bulk in diet, exercise, stool softeners,
and laxatives may be required to minimize the
constipating effects. Instruct patient to notify
health care professional if constipation, nausea,

flatulence, and heartburn persist or if stools be-
come frothy and foul smelling.

● Advise patient to notify health care professional if
unusual bleeding or bruising; petechiae; or
black, tarry stools occur. Treatment with vitamin
K may be necessary.

Evaluation/Desired Outcomes
● Decrease in serum LDL cholesterol levels. Ther-

apy is usually discontinued if the clinical response
remains poor after 3 mo of therapy.

● Decrease in severity of pruritus. Relief usually oc-
curs 1–3 wk after therapy is initiated.

● Decrease in frequency and severity of diarrhea.

conivaptan (con-i-vap-tan)
Vaprisol
Classification
Therapeutic: electrolyte modifiers
Pharmacologic: vasopressin antagonists

Pregnancy Category C

Indications
To increase serum sodium in hospitalized patients
with euvolemic or hypervolemic hyponatremia.

Action
Antagonizes vasopressin at V2 receptor sites in renal
collecting ducts, resulting in excretion of free water.
Therapeutic Effects: Increased serum sodium
concentrations. Improved fluid status.

Pharmacokinetics
Absorption: IV administration results in complete
bioavailability.
Distribution: Unknown.
Protein Binding: 99% protein bound.
Metabolism and Excretion: Metabolized solely
by the CYP3A4 enzyme system. 83% excreted in fe-
ces as metabolites, 12% in urine (as metabolites).
Half-life: 5 hr.

TIME/ACTION PROFILE

ROUTE ONSET PEAK DURATION

IV unknown 12 hr end of infusion

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Hypovo-
lemic hyponatremia; Concurrent use of ketoncona-
zole, itraconazole, clarithromycin, ritonavir or indi-
navir.
Use Cautiously in: Impaired hepatic or renal
function (not recommended if CCr �30 mL/min);
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OB, Lactation: Safety not established; Pedi: Safety not
established.

Adverse Reactions/Side Effects
CNS: headache, confusion, insomnia. CV: hyper-
tension, hypotension. GI: diarrhea. GU: polyuria. F
and E: dehydration, hypokalemia, hypomagnese-
mia, hyponatremia. Local: infusion reactions.
Misc: fever, thirst.

Interactions
Drug-Drug: Blood levels and effects areqby ke-
toconazole, itraconazole, clarithromycin, rito-
navir, or indinavir; concurrent use is contraindi-
cated.qblood levels and mayqeffects of
midazolam, simvastatin, lovastatin, amlodi-
pine, and other drugs metabolized by CYP3A4;
careful monitoring recommended. Mayqdigoxin
levels.

Route/Dosage
IV (Adults): 20 mg loading dose initially, followed
by 20 mg/day as a continuous infusion. Follow initial
day of treatment with an additional 1–3 days in a
continuous infusion of 20 mg/day. May titrate coni-
vaptan up to 40 mg/day as a continuous infusion if
serum sodium is not rising at desired rate. Total du-
ration of therapy should not exceed 4 days.

Renal Impairment
(Adults): CCr 30–60 mL/min-10 mg loading dose
initially, followed by 10 mg/day as a continuous infu-
sion for 2 days; may titrate up to 20 mg/day as a
continuous infusion if serum sodium is not rising at
desired rate; total duration of therapy should not ex-
ceed 4 days; CCr �30 mL/min-Not recommended.

Hepatic Impairment
(Adults): Moderate hepatic impairment-10 mg
loading dose initially, followed by 10 mg/day as a
continuous infusion for 2 days; may titrate up to 20
mg/day as a continuous infusion if serum sodium is
not rising at desired rate; total duration of therapy
should not exceed 4 days.

Availability
Premixed infusion: 20 mg/100 mL D5W.

NURSING IMPLICATIONS
Assessment
● Monitor injection site during administration. Fre-

quently causes erythema, pain, swelling and phle-
bitis. May require discontinuation of therapy.

● Monitor vital signs frequently during therapy. Dis-
continue therapy if patient becomes hypovolemic
and hypotensive. Therapy may be resumed at a
reduced dose once patient is euvolemic and no
longer hypotensive, if patient remains hypona-
tremic.

● Assess neurologic status during administration.
Overly rapid rise in serum sodium may cause
neurologic sequelae.

● Lab Test Considerations: Monitor serum so-
dium concentration frequently during therapy. If
serum sodium rises at an undesirably rapid rate
(�12 mEq/L/24 hr) discontinue administration
of conivaptan. If serum sodium continues to rise,
do not resume therapy. If hyponatremia persists
or recurs (after discontinuation for rapid rise of
serum sodium) and patient has no evidence of
neurologic sequelae from rapid increase, coni-
vaptan may be resumed at a reduced dose.

● May cause hyperglycemia, hypoglycemia, hypoka-
lemia, hypomagnesemia, and hyponatremia.

Potential Nursing Diagnoses
Deficient knowledge, related to medication regimen
(Patient/Family Teaching)

Implementation

IV Administration

● Administer IV through large veins and rotate infu-
sion site every 24 hr to minimize risk if vascular
irritation.

Loading Dose
● Intermittent Infusion: Diluent: Premixed

containers require no further dilution. Concen-
tration: 0.2 mg/mL. Rate: Administer over 30
min.

Continuous Infusion
● Continuous Infusion: Diluent: Premixed

containers require no further dilution. Concen-
tration: 0.2 mg/mL. Rate: Administer continu-
ous infusion at a rate of 20 mg/24 hr. If patient
requires 40 mg/24 hr continuous infusion, infuse
20 mg over 12 hr, followed by 20 mg over 12 hr.

● Additive Incompatibility: Do not admix with
LR or combine with any other product in the
same IV line or bag.

Patient/Family Teaching
● Explain purpose of medication to patient.
● Instruct patient to notify health care professional

if pain or redness occurs at infusion site.

Evaluation/Desired Outcomes
● Restoration of normal fluid and electrolyte bal-

ance.
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CONTRACEPTIVES,
HORMONAL
MONOPHASIC ORAL
CONTRACEPTIVES
ethinyl estradiol/desogestrel
(eth-in-il es-tra-dye-ole/dess-
oh-jess-trel)
Desogen, Emoquette, Ortho-Cept, Re-
clipsen

ethinyl estradiol/drospirenone
(eth-in-il es-tra-dye-ole/
droe-spy-re-nown)
Angeliq, Beyaz, Gianvi, Loryna, Ocella,
Safyral, Syeda, Yasmin, Yaz, Zarah

ethinyl estradiol/ethynodiol
(eth-in-il es-tra-dye-ole/e-thye-
noe-dye-ole)
Kelnor 1/35, Zovia 1/35, Zovia 1/50

ethinyl estradiol/levonorgestrel
(eth-in-il es-tra-dye-ole/lee-
voe-nor-jess-trel)
Altavera, Aviane-28, Lessina-28, Le-
vora-28, Nordette-28, Orsythia, Portia-
28, Sronyx

ethinyl estradiol/norethindrone
(eth-in-il es-tra-dye-ole/nor-
eth-in-drone)
Balziva-28, Brevicon-28, Briellyn, Fem-
con Fe, Femhrt, Junel 1.5/30, Junel 1/
20, Junel Fe 1/20, Junel Fe 1.5/30,
Loestrin 21 1/20, Loestrin 21 1.5/30,
Loestrin 24 Fe, Loestrin Fe 1/20, Loes-
trin Fe 1.5/30, Lo Loestrin Fe, Micro-
gestin 1/20, Microgestin 1.5/30, Mi-
crogestin Fe 1/20, Microgestin Fe 1.5/
30, Modicon-28, Necon 0.5/35, Necon
1/35, Norethin 1/35E, Norinyl 1� 35,
Nortrel 0.5/35, Nortrel 1/35, Ortho-No-
vum 1/35, Ovcon 35, Ovcon 50, Zen-
chent

ethinyl estradiol/norgestimate
(eth-in-il es-tra-dye-ole/nor-jes-
ti-mate)
MonoNessa, Ortho-Cyclen, Previfem,
Sprintec

ethinyl estradiol/norgestrel
(eth-in-il es-tra-dye-ole/nor-
jess-trel)
Cryselle, Lo/Ovral 28, Low-Ogestrel
28, Ogestrel 28

mestranol/norethindrone
(mes-tre-nole/nor-eth-in-drone)
Necon 1/50, Norinyl 1/50

BIPHASIC ORAL CONTRACEP-
TIVES
ethinyl estradiol/desogestrel
(eth-in-il es-tra-dye-ole/dess-
oh-jess-trel)
Kariva, Mircette

ethinyl estradiol/norethindrone
(eth-in-il es-tra-dye-ole/nor-eth-
in-drone)
Necon 10/11

TRIPHASIC ORAL CONTRACEP-
TIVES
ethinyl estradiol/desogestrel
(eth-in-il es-tra-dye-ole/dess-
oh-jess-trel)
Cyclessa, Velivet

ethinyl estradiol/levonorgestrel
(eth-in-il ess-tra-dye-ole/lee-
voe-nor-jess-trel)
Enpresse, Levonest, Trivora 28

ethinyl estradiol/norethindrone
(eth-in-il es-tra-dye-ole/nor-eth-
in-drone)
Aranelle, Cyclafem 7/7/7, Estrostep Fe,
Leena, Necon 7/7/7, Nortrel 7/7/7, Or-
tho-Novum 7/7/7, Tilia Fe, Tri-Legest-
21, Tri-Legest Fe, Tri-Norinyl

ethinyl estradiol/norgestimate
(eth-in-il es-tra-dye-ole/nor-jess-
ti-mate)
Ortho Tri-Cyclen, Ortho Tri-Cyclen Lo,
Tri-Lo-Sprintec, Tri-Nessa, Tri-Previ-
fem, Tri-Sprintec
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FOURPHASIC ORAL CONTRA-
CEPTIVES
estradiol valerate/dienogest
(es-tra-dye-ole val-er-ate/
dye-en-oh-jest)
Natazia

EXTENDED-CYCLE ORAL CON-
TRACEPTIVE
ethinyl estradiol/levonorgestrel
(eth-in-il ess-tra-dye-ole/lee-voe-
nor-jess-trel)
Introvale, Jolessa, LoSeasonique, Ly-
brel, Quasense, Seasonale, Seaso-
nique

PROGESTIN-ONLY ORAL CON-
TRACEPTIVES
norethindrone (nor-eth-in-drone)
Camila, Errin, Jolivette, Micronor, Nor-
Q D, Nora-BE, Ortho Micronor

CONTRACEPTIVE IMPLANT
etonogestrel (e-toe-no-jess-trel)
Implanon

EMERGENCY CONTRACEPTIVE
levonorgestrel
(lee-voe-nor-jess-trel)
Plan B

ulipristal (u-li-priss-tal)
Ella

INJECTABLE CONTRACEPTIVE
medroxyprogesterone
(me-drox-ee-proe-jess-te-rone)
Depo-Provera, Depo-subQ Provera
104

INTRAUTERINE CONTRACEP-
TIVE
levonorgestrel
(lee-voe-nor-jess-trel)
Mirena

VAGINAL RING CONTRACEP-
TIVE
ethinyl estradiol/etonogestrel
(eth-in-il ess-tra-dye-ole/e-toe-
noe-jess-trel)
NuvaRing

TRANSDERMAL CONTRACEP-
TIVE
ethinyl estradiol/norelgestromin
(eth-in-il ess-tra-dye-ole/nor-el-
jess-troe-min)
Ortho Evra
Classification
Therapeutic: contraceptive hormones

Pregnancy Category X

Indications
Prevention of pregnancy. Regulation of menstrual
cycle. Emergency contraception (some products).
Treatment of heavy menstrual bleeding in women
who choose to use intrauterine contraception as
their method of contraception (Mirena). Treatment
of premenstrual dysphoric disorder (Beyaz, Yaz,
Yasmin). Management of acne in women �14 yr
who desire contraception, have no health problems,
and have failed topical treatment. Increase folate
levels in women who desire oral contraception to
reduce the risk of neural tube defects in a pregnancy
that occurs while taking or shortly after discontinu-
ing the product.

Action
Monophasic Oral Contraceptives: Provide a
fixed dosage of estrogen/progestin over a 21-day cy-
cle. Ovulation is inhibited by suppression of follicle-
stimulating hormone (FSH) and luteinizing hor-
mone (LH). May alter cervical mucus and the
endometrial environment, preventing penetration by
sperm and implantation of the egg. Biphasic Oral
Contraceptives: Ovulation is inhibited by suppres-
sion of FSH and LH. May alter cervical mucus and
the endometrial environment, preventing penetra-
tion by sperm and implantation of the egg. In addi-
tion, smaller dose of progestin in phase 1 allows for
proliferation of endometrium. Larger amount in
phase 2 allows for adequate secretory development.
Triphasic Oral Contraceptives: Ovulation is in-
hibited by suppression of FSH and LH. May alter cer-
vical mucus and the endometrial environment, pre-
venting penetration by sperm and implantation of
the egg. Varying doses of estrogen/progestin may
more closely mimic natural hormonal fluctuations.
Fourphasic Oral Contraceptives: Ovulation is in-
hibited by suppression of FSH and LH. May alter cer-
vical mucus and the endometrial environment, pre-
venting penetration by sperm and implantation of
the egg. Doses of estrogen decrease while doses of
progestin increase over the 28-day cycle. Ex-
tended-cycle: Provides continuous estrogen/pro-
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gestin for 84 days (365 days for Lybrel), then off for
7 days (low-dose estrogen-only tablet taken during
these 7 days with LoSeasonique and Seasonique),
resulting in 4 menstrual periods/year (no periods/
year for Lybrel). Progressive Estrogen: Contains
constant amount of progestin with 3 progressive
doses of estrogen. Progestin-Only Contracep-
tives/Contraceptive Implant/Intrauterine Le-
vonorgestrel/Medroxyprogesterone Injection:
Mechanism not clearly known. May alter cervical
mucus and the endometrial environment, preventing
penetration by sperm and implantation of the egg.
Ovulation may also be suppressed. Emergency
Contraceptive Pills (ECPs): Inhibit ovulation/fer-
tilization; may also alter tubal transport of sperm/
egg and prevent implantation. Vaginal Ring,
Transdermal Patch: inhibits ovulation, decreases
sperm entry into uterus, and decreases likelihood of
implantation. Anti-acne effect: Combination of es-
trogen/progestin may increase sex hormone binding
globulin (SHBG) resulting in decreased unbound
testosterone, which may be a cause of acne. Thera-
peutic Effects: Prevention of pregnancy. De-
creased severity of acne. Decrease in menstrual
blood loss. Decrease in premenstrual disphoric dis-
order. Increase in folate levels and prevention of
neural tube defects.

Pharmacokinetics
Absorption: Ethinyl estradiol— rapidly ab-
sorbed; Norethindrone—65% absorbed; Deso-
gesrtrel and levonorgestrel—100% absorbed;
Dienogest—91% absorbed. Others are well ab-
sorbed after oral administration. Slowly absorbed
from implant, subcutaneous or IM injection. Some
absorption follows intrauterine implantation.
Distribution: Unknown.
Protein Binding: Ethinyl estradiol—97–98%;
Drospirenone—97%; Dienogest—90%; Ulipris-
tal-�94%.
Metabolism and Excretion: Ethinyl estradiol
and norethindrone—undergo extensive first-pass
hepatic metabolism. Mestranol— is rapidly con-
verted to ethinyl estradol. Desogestrel— is rapidly
metabolized to 3-keto-desogestgrel, the active me-
tabolite. Most agents are metabolized by the liver.
Half-life: Ethinyl estradiol—6–20 hr; Levonor-
gestrel—45 hr; Norethindrone—5–14 hr; Deso-
gestrel (metabolite)—38 � 20 hr; Drospiren-
one—30 hr; Norgestimate (metabolite)—12–
20 hr; Dienogest—11 hr; others—unknown; Uli-
pristal—32 hr.

TIME/ACTION PROFILE (prevention of
pregnancy)

ROUTE ONSET PEAK DURATION

PO 1 mo 1 mo 1 mo†
Implant 1 mo 1 mo 5 yr
Intrauterine

system
1 mo 1 mo 5 yr

IM 1 mo 1 mo 3 mo
Subcut unknown 1 wk 3 mo

†Only during month of taking contraceptive

Contraindications/Precautions
Contraindicated in: OB: Pregnancy; History of
cigarette smoking or age �35 yr (qrisk of cardio-
vascular or thromboembolic phenomenon); History
of thromboembolic disease (e.g., DVT, PE, MI,
stroke); Thrombophilic disorders; Valvular heart
disease; Major surgery with extended periods of im-
mobility; Diabetes with vascular involvement; Head-
ache with focal neurological symptoms; Uncon-
trolled hypertension; History of breast, endometrial,
or estrogen-dependent cancer; Abnormal genital
bleeding; Liver disease; Hypersensitivity to parabens
(injectable only); Drosperinone-containing prod-
ucts only—Renal impairment, liver disease, or ad-
renal insufficiency (qrisk of hyperkalemia); Intra-
uterine levonorgestrel only— Intrauterine
anomaly, postpartum endometriosis, multiple sexual
partners, pelvic inflammatory disease, liver disease,
genital actinomycosis, immunosuppression, IV drug
abuse, untreated genitourinary infection, history of
ectopic pregnancy; Some products contain tartra-
zine and should be avoided in patients with known
hypersensitivity intolerance; Lactation: Avoid use.
Use Cautiously in: Presence of other cardiovas-
cular risk factors (obesity, hyperglycemia, hyperten-
sion); History or family history of hypertriglyceri-
demia (qrisk of pancreatitis); History of diabetes
mellitus, bleeding disorders, concurrent anticoagu-
lant therapy or headaches; Pedi: Avoid use before
menarche.

Adverse Reactions/Side Effects
CNS: depression, headache. EENT: contact lens in-
tolerance, optic neuritis, retinal thrombosis. CV:
THROMBOEMBOLISM (risk is greatest during first 6
mo of therapy), edema, hypertension, Raynaud’s
phenomenon, thrombophlebitis. F and E: Drosper-
inone-containing products only—hyperkalemia.
GI: PANCREATITIS, abdominal cramps, bloating, cho-
lestatic jaundice, gallbladder disease, liver tumors,
nausea, vomiting. GU: amenorrhea, breakthrough
bleeding, dysmenorrhea, spotting, Intrauterine le-
vonorgestrel only—uterine imbedment/uterine
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rupture. Derm: melasma, rash. Endo: hyperglyce-
mia. MS: Injectable medroxyprogesterone only—
bone loss. Misc: weight change.

Interactions
Drug-Drug: Oral contraceptive efficacy may bep
by penicillins, chloramphenicol, barbiturates,
chronic alcohol use, carbamazepine, oxcarba-
zepine, felbamate, systemic corticosteroids,
phenytoin, topiramate, primidone, modafinil,
rifampin, rifabutin, some protease inhibitors
(including ritonavir), non-nucleoside reverse
transcriptase inhibitors. or tetracyclines. May
qeffects/risk of toxicity of some benzodiaze-
pines, beta blockers, corticosteroids, cyclo-
sporine, and theophylline.qrisk of hepatic tox-
icity with dantrolene (estrogen only). Indinavir,
itraconazole, ketoconazole, fluconazole, vori-
conazole, rosuvastatin, and atorvastatin mayq
effects/risk of toxicity. Smokingqrisk of thrombo-
embolic phenomena (estrogen only). Mayplevels
of acetaminophen, temazepam, lamotrigine,
lorazepam, oxazepam, or morphine. Drosperi-
none-containing products only—concurrent use
with NSAIDs, potassium-sparing diuretics, po-
tasssium supplements, ACE inhibitors, aldos-
terone receptor antagonists, or angiotensin II
receptor antagonists may result in hyperkalemia.
Drug-Natural Products: Concomitant use with
St. John’s wort maypcontraceptive efficacy and
cause breakthrough bleeding and irregular menses.
Drug-Food: Grapefruit juice mayqeffects/risk
of toxicity.

Route/Dosage
Monophasic Oral Contraceptives
PO (Adults): On 21-day regimen, take first tablet
on first Sunday after menses begins (take on Sunday
if menses begins on Sunday) for 21 days, then skip 7
days and begin again. Regimen may also be started
on first day of menses, continue for 21 days, then
skip 7 days and begin again. Some regimens contain
7 placebo tablets, so that 1 tablet is taken every day
for 28 days.

Biphasic Oral Contraceptives
PO (Adults): Given in 2 phases. First phase is 10
days of smaller amount of progestin. Second phase
is larger amount of progestin. Amount of estrogen
remains constant for same length of time (total of 21
days), then skip 7 days and begin again. Some regi-
mens contain 7 placebo tablets for 28-day regimen.

Triphasic Oral Contraceptives
PO (Adults): Progestin amount varies throughout
21-day cycle. Estrogen component stays the same or
may vary. Some regimens contain 7 placebo tablets
for 28-day regimen.

Fourphasic Oral Contraceptives
PO (Adults): Given in 4 phases. First phase con-
tains higher amount of estrogen and no progestin.
Second and third phases contains lower amount of
estrogen, and increasing amounts of progestin.
Fourth phase contains low dose of estrogen only.
Also contains 2 placebo tablets to complete 28–day
regimen.

Extended-Cycle Contraceptive
PO (Adults): LoSeasonique, Seasonale and Sea-
sonique. Start taking first active pill on first Sunday
after menses begins (if first day is Sunday, begin
then), continue for 84 days of active pill, followed by
7 days of placebo tablets (low-dose estrogen tablets
for LoSeasonique and Seasonique), then resume 84/
7 cycle again. For Lybrel, begin taking the first pill
during the first day of the menstrual cycle and start
the next pack the day after the previous pack ends.

Progestin-Only Oral Contraceptives
PO (Adults): Start on first day of menses. Taken
daily and continuously.

Progressive Estrogen Oral Contraceptives
PO (Adults): Estrogen amount increases q 7 days
throughout 21-day cycle. Progestin component stays
the same. Some regimens contain 7 placebo tablets
for 28-day regimen.

Emergency Contraceptive
PO (Adults and Adolescents): Plan B—1 tablet
within 72 hr of unprotected intercourse followed by
1 more tablet 12 hr later; Lo/Ovral—4 white tablets
within 72 hr of unprotected intercourse followed by
4 more white tablets 12 hr later; Levlen, Nor-
dette—4 light orange tablets within 72 hr of unpro-
tected intercourse followed by 4 more light orange
tablets 12 hr later; Triphasil, Tri-Levlen—4 yellow
tablets within 72 hr of unprotected intercourse fol-
lowed by 4 more yellow tablets 12 hr later; Ulipris-
tal—1 tablet as soon as possible within 120 hours
(5 days) after unprotected intercourse or known/
suspected contraceptive failure.

Injectable Contraceptive
medroxyprogesterone (Depo-Provera)
IM (Adults): 150 mg within first 5 days of menses
or within 5 days postpartum, if not breastfeeding. If
breastfeeding, give 6 wk postpartum; repeat q 3 mo.

medroxyprogesterone (Depo-Sub Q Prov-
era 104)
Subcut (Adults): 104 mg within first 5 days of
menses or within 5 days postpartum, if not breast-
feeding. If breastfeeding, give 6 wk postpartum; re-
peat q 12–14 wk.
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Intrauterine Contraceptive
Intrauterine (Adults): Insert one device into uter-
ine cavity within 7 days of menses or immediately af-
ter 1st trimester abortion; releases 20 mcg levonor-
gestrel/day over 5 yr.

Vaginal Ring Contraceptive
Vag (Adults): One ring inserted on or prior to day
5 of menstrual cycle. Ring is left in place for 3 wk,
then removed for 1 wk, then a new ring is inserted.

Transdermal Patch
Transdermal (Adults): Patch is applied on day 1
of menstrual cycle (or convenient day in first week),
changed weekly thereafter for 3 weeks. Week 4 is
patch-free. Cycle is then repeated.

Acne
PO (Adults): Ortho Tri-Cyclen only, taken daily for
21 days, off for 7 days.

Availability
Combination Estrogen/Progestin Oral
Contraceptives (generic available)
Oral contraceptive tablets: Usually in monthly
packs with enough (21) active tablets to complete a
28-day cycle. Some contain 7 inert tablets to com-
plete the cycle with or without supplemental iron,
Beyaz and Safyral —contain 0.451 mg of levomefol-
ate calcium/tablet. Cost: Estrostep Fe—$542.14/6
cycles; Femcon Fe—$499.93/6 cycles; Kariva—
$249.93/6 cycles; Levora—$151.96/6 cycles; Loes-
trin 24 Fe—$429.93/6 cycles; Low-Ogestrel—
$151.94/6 cycles; Necon 0.5/35—$153.92/6 cy-
cles; Ocella—$379.95/6 cycles Ovcon 35—
$529.45/6 cycles; Sprintec—$54.00/6 cycles; Tri-
Nessa—$179.94/6 cycles; Tri-Sprintec—$54.00/
6 cycles; Trivora-28—$139.93/6 cycles; Yas-
min—$479.89/6 cycles; Yaz—$505.95/6 cycles.

Extended-Cycle Contraceptive
Tablets: LoSeasonique—active tablets containing
0.02 mg ethinyl estradiol, 0.1 mg levonorgestrel,
and 7 tablets containing 0.01 mg ethinyl estradiol;
Seasonale—84 active tablets containing 0.03 mg
ethinyl estradiol and 0.15 mg levonorgestrel and 7
inactive tablets; Seasonique—active tablets con-
taining 0.03 mg ethinyl estradiol, 0.15 mg levonor-
gestrel, and 7 tablets containing 0.01 mg ethinyl es-
tradiol; Lybrel—28 active tablets containing 0.09
mg levonorgestrel and 0.02 mg ethinyl estradiol.
Cost: Lybrel—$70.99/28 tablets; Seasonale—
$257.98/91 tablets; Seasonique—$265.98/91 tab-
lets.

Levonorgestrel (generic available)
Emergency contraceptives: 2 tablets containing
0.75 mg levonorgestrel (Plan B). Implant: Rod
contains 68 mg etonogestrel. Intrauterine system:
contains 52 mg levonorgestrel (releases 20 mcg/
day).

Ulipristal
Tablets: 30 mg.

Medroxyprogesterone (generic available)
Injectable IM: 150 mg/mL. Injectable Subcuta-
neous: 104 mg/0.65 mL (in pre-filled syringes).

Vaginal Ring Contraceptive
Ring: delivers 0.015 mg ethinyl estradiol and 0.120
mg etonogestrel/day. Cost: $481.89/6 rings.

Transdermal Patch
Patch: contains 0.75 mg ethinyl estradiol and 6 mg
of norelgestromin; releases 20 mg ethinyl estradiol/
150 mg norelgestromin per 24 hr. Cost: $519.94/
18 patches.

NURSING IMPLICATIONS
Assessment
● Assess BP before and periodically during therapy.
● Exclude the possibility of pregnancy on the basis

or history and/or physical exam or a pregnancy
test before administering emergency contracep-
tives.

● Acne: Assess skin lesion before and periodically
during therapy.

● Lab Test Considerations: Monitor hepatic
function periodically during therapy.

● Estrogens only—May causeqserum glucose,
sodium, triglyceride, VHDL, total cholesterol,
prothrombin, and factors VII, VIII, IX, and X lev-
els. May causepLDL and antithrombin III levels.

● May cause false interpretations of thyroid func-
tion tests.

● Progestins only—May causeqLDL concentra-
tions. May causepserum alkaline phosphatase
and HDL concentrations.

Potential Nursing Diagnoses
Noncompliance (Patient/Family Teaching)

Implementation
● Do not confuse Ortho Tri-Cyclen with Ortho Tri-

Cyclen Lo. Do not confuse Yasmin with Yaz.
● PO: Oral doses may be administered with or im-

mediately after food to reduce nausea. Chewable
tablets may be swallowed whole or chewed; if
chewed follow with 8 ounces of liquid.

● For extended-cycle tablets, Jolessa, Quasense,
Seasonale, Seasonique, or LoSeasonique—
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take active tablets for 84 days and followed by the
placebo tablets for 7 days; for Lybrel— Take 1
pill each day for 28 days, then start the next set of
pills daily for the next 28 days.

● For Emergency Contraception— Tablets are
taken as soon as possible and within 72 hr after
unprotected intercourse. Two doses are taken
12 hr apart. Emergency contraception products
are available without a prescription to women
17 or older and by prescription for women un-
der 17 yr.

● Ulipristal —Administer 1 tablet as soon as pos-
sible within 120 hrs (5 days) after unprotected
intercourse or a known or suspected contracep-
tive failure. May be taken without regard to food.
If vomiting occurs within 3 hrs of dose, may re-
peat. May be taken at any time during the men-
strual cycle. Ulipristal may be less effective in
women with a body mass index �30 kg/m2.

● Subcut: Shake vigorously before use to form a
uniform suspension. Inject slowly (over 5–7 sec-
onds) at a 45� angle into fatty area of anterior
thigh or abdomen every 12 to 14 wk. If more than
14 wk elapse between injections, rule out preg-
nancy prior to administration. Do not rub area af-
ter injection.

● When switching from other hormonal contracep-
tives, administer within dosing period (7 days af-
ter taking last active pill, removing patch or ring,
or within the dosing period for IM injection).

● IM: Shake vial vigorously just before use to en-
sure uniform suspension. Administer deep IM
into gluteal or deltoid muscle. If period between
injections is �14 wk, determine that patient is not
pregnant before administering the drug.

● Injectable medroxyprogesterone may lead to
bone loss, especially in women younger than 21
yr. Injectable medroxyprogesterone should be
used for �2 yr only if other methods of contra-
ception are inadequate. If used long term, women
should use supplemental calcium and vitamin D,
and monitor bone mineral density.

● Intrauterine system: Should be inserted by a
trained health care provider. Health care pro-
viders are advised to become thoroughly familiar
with the insertion instructions before attempting
insertion. Following insertion counsel patient on
what to expect following insertion. Give patient
Follow-up Reminder Card provided with prod-
uct. Discuss expected bleeding patterns during
the first months of use. Prescribe analgesics, if in-
dicated. Patients should be reexamined and eval-
uated 4 to 12 weeks after insertion and once a
year thereafter, or more frequently if clinically in-
dicated.

Patient/Family Teaching
● Instruct patient to take oral medication as di-

rected at the same time each day. Pills should be
taken in proper sequence and kept in the original
container. Advise patient not to skip pills even if
not having sex very often.

● If single daily dose is missed: Take as soon as
remembered; if not until next day, take 2 tablets
and continue on regular dosing schedule. If 2
days in a row are missed: Take 2 tablets a day
for the next 2 days and continue on regular dos-
ing schedule, using a second method of birth
control for the remaining cycle. If 3 days in a
row are missed: Discontinue medication and use
another form of birth control until period begins
or pregnancy is ruled out; then begin a new cycle
of tablets. For 28-day dosing schedule: If sched-
ule is followed for first 21 days and 1 dose is
missed of the last 7 tablets, it is important to take
the 1st tablet of next month’s cycle on the regu-
larly scheduled day.

● Advise patient taking Jolessa, Quasense, Season-
ale, Sesonique, or LoSeasonique extended-cy-
cle tablets that withdrawal bleeding should occur
during the 7 days following discontinuation of the
active tablets. If withdrawal bleeding does not oc-
cur, notify health care professional. Advise patient
taking Lybrel that no withdrawal bleeding should
occur.

● For initial use of Jolessa, Quasense, Seasonale,
Seasonique, or LoSeasonique extended cycle
tablets, caution patient to use a nonhormonal
method of contraception until she has taken the
first 7 days of active tablets. Each 91-day cycle
should start on the same day of the week. If
started later than the proper day or 2 or more
days are missed, a second nonhormonal method
of contraception should be used until she has
taken the pink tablet for 7 days. Transient spot-
ting or bleeding may occur. If bleeding is persist-
ent or prolonged, notify health care professional.

● Advise patient taking extended cycle tablets that
spotting or light bleeding may occur, especially
during first 3 mo. Continue medication; notify
health care professional if bleeding lasts �7 days.

● Advise patient of the need to use another form of
contraception for the first 3 wk when beginning
to use oral contraceptives.

● Instruct patient to notify health care professional
of all Rx or OTC medications, vitamins, or herbal
products being taken and consult health care
professional before taking any new medications.

● Advise patient that a second method of birth con-
trol should also be used during each cycle in
which any of the following are used: Oral contra-
ceptives—ampicillin, corticosteroids, antiretro-
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viral protease inhibitors, barbiturates, carbama-
zepine, chloramphenicol, dihydroergotamine,
corticosteroids (systemic), mineral oil, oral neo-
mycin, oxcarbazapine, penicillin V, phenylbuta-
zone, primidone, rifampin, sulfonamides, tetracy-
clines, topiramate, or valproic acid.

● Explain dose schedule and maintenance routine.
Discontinuing medication suddenly may cause
withdrawal bleeding.

● If nausea becomes a problem, advise patient that
eating solid food often provides relief. If nausea
persists or vomiting or diarrhea occur, use a non-
hormonal method of contraception and notify
health care professional.

● Advise patient to report signs and symptoms of
fluid retention (swelling of ankles and feet,
weight gain), thromboembolic disorders (pain,
swelling, tenderness in extremities, headache,
chest pain, blurred vision), mental depression,
hepatic dysfunction (yellowed skin or eyes, pruri-
tus, dark urine, light-colored stools), or abnor-
mal vaginal bleeding. Women with a strong family
history of breast cancer, fibrocystic breast dis-
ease, abnormal mammograms, or cervical dys-
plasia should be monitored for breast cancer at
least yearly.

● Instruct patient to stop taking medication and no-
tify health care professional if pregnancy is sus-
pected.

● Caution patient that cigarette smoking during es-
trogen therapy may increase risk of serious side
effects, especially for women over age 35.

● Caution patients to use sunscreen and protective
clothing to prevent increased pigmentation.

● Caution patient that hormonal contraceptives do
not protect against HIV or other sexually trans-
mitted diseases.

● Advise patient to notify health care professional of
medication regimen before treatment or surgery.

● Emphasize the importance of routine follow-up
physical exams including BP; breast, abdomen,
and pelvic examinations; and Papanicolaou
smears every 6–12 mo.

● Emergency Contraception: Instruct patient to
take emergency contraceptive as directed. Advise
patient that they should not take emergency con-
traceptives if they know or suspect they are preg-
nant; emergency contraceptives are not for use to
end an existing pregnancy. Advise patient to con-
tact health care professional if they vomit within 3
hrs after taking ulipristal.

● Inform patient that ulipristal may reduce the ef-
fectiveness of hormonal contraceptives. Advise

patient to use a non-hormonal contraceptive dur-
ing that menstrual cycle.

● Advise patient to notify health care professional
and consider the possibility of pregnancy of their
period is delayed by more than 1 wk beyond the
expected date after taking ulipristal.

● Inform patient that emergency contraceptives are
not to be used as a routine form of contraception
or to be used repeatedly within the same men-
strual cycle.

● Advise patient to notify health care professional if
severe lower abdominal pain occurs 3–5 wks af-
ter taking ulipristal to be evaluated for an ectopic
pregnancy.

● Advise female patients to avoid breastfeeding if
taking ulipristal.

● IM, Subcut: Advise patient to maintain adequate
amounts of dietary calcium and vitamin D to help
prevent bone loss.

● Transdermal: Instruct patient on application of
patch. First patch should be applied within 24 hr
of menstrual period. If applied after Day 1 of
menstrual period, a nonhormonal method of
contraception should be used for the next 7 days.
Day of application becomes Patch Change Day.
Patches are worn for 1 wk and changed on the
same day of each wk for 3 wk. Week 4 is patch-
free. Withdrawal bleeding is expected during this
time.

● Apply patch to clean, dry, intact, healthy skin on
buttock, abdomen, upper outer arm, or upper
torso in a place where it won’t be rubbed by tight
clothing. Do not place on skin that is red, irri-
tated, or cut, and do not place on breasts. Do not
apply make-up, creams, lotions, powders, or
other topical products to area of patch applica-
tion.

● To apply patch open foil pouch by tearing along
edge using fingers. Peel pouch apart and open
flat. Grasp a corner of the patch firmly and re-
move gently from foil pouch. Use fingernail to lift
one corner of the patch and peel patch and the
plastic liner off the foil liner. Do not remove clear
liner as patch is removed. Peel away half of the
clear liner without touching sticky surface. Apply
the sticky surface and remove the rest of the liner.
Press down firmly with palm of hand for 10 sec-
onds; make sure the edges stick well.

● On Patch Change Day remove patch and apply
new one immediately. Used patch still contains
some active hormones; fold in half so it sticks to
itself and throw away. Apply new patches to a new
spot to prevent skin irritation; may be applied in
same anatomic area.
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● Following patch-free week, apply a new patch on
Patch Change Day, the day after Day 28, no mat-
ter when the menstrual cycle begins.

● If patch becomes partially or completely detached
for less than 1 day, reapply patch or apply new
patch. If patch is detached for more than 1 day,
apply a new patch immediately and use a nonhor-
monal form of contraception for the next 7 days.
Cycle will now start over with a new Patch
Change Day. If patch is no longer sticky, apply a
new patch; do not use tape or wraps to keep
patch in place.

● If patch is not changed on Patch Change Day in
the first week of the cycle, apply new patch imme-
diately upon remembering and use a nonhor-
monal method of contraception for next 7 days. If
patch change is missed in for 1 or 2 days during
Week 2 or 3, apply new patch immediately and
apply next patch on usual Patch Change Day. No
backup contraception is needed. If patch change
is missed for more than 2 days during Week 2 or
3, stop the cycle and start a new 4-wk contracep-
tive cycle by applying new patch immediately and
using a nonhormonal method of contraception
for the next 7 days. If patch is not removed on
Patch Change Day in Week 4, remove as soon as
remembered and start next cycle on usual Patch
Change Day. No additional contraception is
needed.

● Advise patient referred for MRI test to discuss
patch with referring health care professional and
MRI facility to determine if removal of patch is
necessary prior to test and for directions for re-
placing patch.

● NuvaRing: If a hormonal contraceptive was
not used in the past month, insert NuvaRing
between Days 1 and 5 of the menstrual cycle (Day
1 � first day of menstrual period), even if bleed-
ing has not finished. Use a nonhormonal method
of birth control other than a diaphragm during
the first 7 days of ring use. If switching from a
combination estrogen/progesterone oral con-
traceptive, insert NuvaRing any time during first
7 days after last tablet and no later than the day a
new pill cycle would have started. No extra birth
control is needed. If switching from a mini-pill,
start using NuvaRing on any day of the month; do
not skip days between last pill and first day of
NuvaRing use. If switching from an implant,
start using NuvaRing on same day implant is re-
moved. If switching from an injectable contra-
ceptive, start using NuvaRing on the day when
next injection is due. If switching from a pro-
gestin-containing IUD, start using NuvaRing on
the same day as IUD is removed. A nonhormonal
method of contraception, other than the dia-

phragm, should be used for the first 7 days of
NuvaRing use when switching from the mini-pill,
implant, injectable contraceptive, or IUD.

● NuvaRing comes in a reclosable foil pouch. In-
struct patient to wash hands, then remove Nuva-
Ring from pouch; keep pouch for ring disposal.
Using a position of comfort (lying down, squat-
ting, or standing with one leg up), hold Nuva-
Ring between thumb and index finger and press
opposite sides of the ring together. Gently push
folded ring into vagina. Exact position is not im-
portant for function of NuvaRing. Most women
do not feel NuvaRing once it is in place. If dis-
comfort is felt, NuvaRing may not be inserted far
enough into vagina; use finger to push further
into vagina. There is no danger of NuvaRing be-
ing pushed in too far or getting lost. Once in-
serted, leave NuvaRing in place for 3 wk.

● Remove ring 3 wk after insertion on same day
and time of insertion. Remove by hooking finger
under forward rim or by holding ring between in-
dex and middle finger and pulling out. Place ring
in foil pouch and dispose; do not throw in toilet.
Menstrual period will usually start 2–3 days after
ring is removed and may not have finished before
next ring is inserted. To continue contraceptive
protection, new ring must be inserted 1 wk after
last one was removed, even if menstrual period
has not stopped.

● If NuvaRing slips out of vagina and has been out
less than 3 hr, contraceptive protection is still in
place. NuvaRing can be rinsed in cool to tepid
water and should be reinserted as soon as possi-
ble. If ring is lost, insert a new ring and continue
same schedule as lost ring. If NuvaRing has been
out of vagina for more than 3 hr, a nonhormonal
method of contraception, other than a dia-
phragm, should be used for the next 7 days.

● If NuvaRing has been left in for an extra wk or
less (4 wk total or less), remove and insert a
new ring after a 1-wk ring-free break. If Nuva-
Ring has been left in place for more than 4 wk,
woman should check to be sure she is not preg-
nant. A nonhormonal method of contraception,
other than a diaphragm, must be used for the
next 7 days.

● Intrauterine system: Advise patient to notify
health care professional if pelvic pain or pain
during sex, unusual vaginal discharge or genital
sores, unexplained fever, exposure to sexually
transmitted infections, very severe or migraine
headaches, yellowing of skin or whites of the
eyes, very severe vaginal bleeding or bleeding that
lasts a long time occurs, if a menstrual period is
missed, or if Mirena’s threads cannot be felt.
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Evaluation/Desired Outcomes
● Prevention of pregnancy.
● Regulation of the menstrual cycle.
● Decrease in menstrual blood loss.
● Decrease in acne.
● Decrease in symptoms of premenstrual dysphoric

disorder.

CORTICOSTEROIDS
(INHALATION)
beclomethasone
(be-kloe-meth-a-sone)
QVAR

budesonide (byoo-dess-oh-nide)
Pulmicort Respules, Pulmicort Flexha-
ler

flunisolide (floo-niss-oh-lide)
Aerospan HFA

fluticasone (floo-ti-ka-sone)
Flovent Diskus, Flovent HFA

mometasone (mo-met-a-sone)
Asmanex Twisthaler
Classification
Therapeutic: antiasthmatics, anti-inflamma-
tories (steroidal)
Pharmacologic: corticosteroids (inhalation)

Pregnancy Category B (budesonide), C
(all others)

Indications
Maintenance treatment of asthma as prophylactic
therapy. May decrease the need for or eliminate use
of systemic corticosteroids in patients with asthma.

Action
Potent, locally acting anti-inflammatory and immune
modifier. Therapeutic Effects: Decreased fre-
quency and severity of asthma attacks. Improves
asthma symptoms.

Pharmacokinetics
Absorption: Beclomethasone—20%; budeso-
nide—6–13% (Flexhaler), 6% (Respules); fluni-
solide—40%; fluticasone—�7% (aerosol), 8%
(powder); mometasone—�1%. Action is primar-
ily local after inhalation.
Distribution: 10–25% is deposited in airways if a
spacer device is not used. All cross the placenta and
enter breast milk in small amounts.

Metabolism and Excretion: Beclometha-
sone—after inhalation, beclomethasone dipropion-
ate is converted to beclomethasone monopropion-
ate, an active metabolite that adds to its potency,
primarily excreted in feces (�10% excreted in
urine; Budenoside, flunisolide, fluticasone, mom-
etasone—metabolized by the liver (primarily by
CYP3A4) after absorption from lungs; Budeno-
side—60% excreted in urine, 40% in feces; fluni-
solide—50% excreted in urine, 50% in feces; fluti-
casone—primarily excreted in feces (�5%
excreted in urine); mometasone—75% excreted
in feces.
Half-life: Beclomethasone—2.8 hr; budeso-
nide—2–3.6 hr; flunisolide—1.8 hr; flutica-
sone—7.8 hr; mometasone—5 hr.

TIME/ACTION PROFILE (improvement in
symptoms)

ROUTE ONSET PEAK DURATION

Inhalation within 24 hr‡ 1–4 wk† unknown

†Improvement in pulmonary function;pairway responsive-
ness may take longer.
‡2– 8 days for budesonide respule.

Contraindications/Precautions
Contraindicated in: Some products contain alco-
hol or lactose and should be avoided in patients with
known hypersensitivity or intolerance; Acute attack
of asthma/status asthmaticus.
Use Cautiously in: Active untreated infections; Di-
abetes or glaucoma; Underlying immunosuppres-
sion (due to disease or concurrent therapy); Sys-
temic corticosteroid therapy (should not be abruptly
discontinued when inhalation therapy is started; ad-
ditional corticosteroids needed in stress or trauma);
Hepatic dysfunction (fluticasone); OB, Lactation:
Safety not established; Pedi: Prolonged or high-dose
therapy may lead to complications.

Adverse Reactions/Side Effects
CNS: headache, agitation, depression, dizziness, fa-
tigue, insomnia, restlessness. EENT: dysphonia,
hoarseness, cataracts, nasal congestion, pharyngitis,
sinusitis. Resp: bronchospasm, cough, wheezing.
GI: diarrhea, dry mouth, dyspepsia, esophageal
candidiasis, taste disturbances, nausea. Endo: ad-
renal suppression (qdose, long-term therapy only),
pgrowth (children),pbone mineral density. MS:
back pain. Misc: hypersensitivity reactions includ-
ing ANAPHYLAXIS , LARYNGEAL EDEMA , URTICARIA, and
BRONCHOSPASM, CHURG-STRAUSS SYNDROME.
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Interactions
Drug-Drug: Ketoconazole mayqlevels of mom-
etasone. Strong CYP3A4 inhibitors, including ri-
tonavir, atazanavir, clarithromycin, indinavir,
itraconazole, ketoconazole, nefazodone, nelfi-
navir, saquinavir, and telithromycinpmetabo-
lism andqlevels of budesonide and fluticasone;
concurrent use with fluticasone not recommended.

Route/Dosage
Beclomethasone
Inhaln (Adults and Children �12 yr): Previ-
ously on bronchodilators alone—40–80 mcg
twice daily (not to exceed 320 mcg twice daily); Pre-
viously on inhaled corticosteroids—40–160 mcg
twice daily (not to exceed 320 mcg twice daily).
Inhaln (Children 5–11 yr): Previously on bron-
chodilators alone—40 mcg twice daily (not to ex-
ceed 80 mcg twice daily); Previously on inhaled
corticosteroids—40 mcg twice daily (not to ex-
ceed 80 mcg twice daily).

Budesonide (Pulmicort Flexhaler)
Inhaln (Adults): 180–360 mcg twice daily (not to
exceed 720 mcg twice daily).
Inhaln (Children �6 yr): 180–360 mcg twice
daily (not to exceed 360 mcg twice daily).

Budesonide (Pulmicort Respules)
Inhaln (Children 1–8 yr): Previously on bron-
chodilators alone—0.5 mg once daily or 0.25 mg
twice daily (not to exceed 0.5 mg/day); Previously
on other inhaled corticosteroids—0.5 mg once
daily or 0.25 mg twice daily (not to exceed 1 mg/
day); Previously on oral corticosteroids—1 mg
once daily or 0.5 mg twice daily (not to exceed 1
mg/day).

Flunisolide
Inhaln (Adults and Children �12 yr): 160 mcg
(2 inhalations) twice daily (not to exceed 4 inhala-
tions twice daily).
Inhaln (Children 6–11 yr): 80 mcg (1 inhala-
tion) twice daily (not to exceed 2 inhalations twice
daily).

Fluticasone (Aerosol Inhaler)
Inhaln (Adults and Children �12 yr): Previ-
ously on bronchodilators alone—88 mcg twice
daily initially, may bequp to 440 mcg twice daily;
Previously on other inhaled corticosteroids—
88–220 mcg twice daily initially, may bequp to
440 mcg twice daily; Previously on oral corticoste-
roids—440 mcg twice daily initially, may bequp to
880 mcg twice daily.
Inhaln (Children 4–11 yr): 88 mcg twice daily
(not to exceed 88 mcg twice daily).

Fluticasone (Dry Powder Inhaler)
Inhaln (Adults and Children �12 yr): Previ-
ously on bronchodilators alone—100 mcg twice
daily initially, may bequp to 500 mcg twice daily;
Previously on other inhaled corticosteroids—
100–250 mcg twice daily initially, may bequp to
500 mcg twice daily; Previously on oral corticoste-
roids—500–1000 mcg twice daily.
Inhaln (Children 4–11 yr): Previously on bron-
chodilators alone—50 mcg twice daily initially,
may bequp to 100 mcg twice daily; Previously on
other inhaled corticosteroids—50 mcg twice
daily, may bequp to 100 mcg twice daily.

Mometasone
Inhaln (Adults and Children �12 yr): Previ-
ously on bronchodilators or other inhaled corti-
costeroids—220 mcg once daily in evening, up to
440 mcg/day as a single dose or 2 divided doses;
Previously on oral corticosteroids—440 mcg
twice daily (not to exceed 880 mcg/day).
Inhaln (Children 4–11 yr): 110 mcg once daily
in evening (not to exceed 110 mcg/day).

Availability
Beclomethasone
Inhalation aerosol: 40 mcg/metered inhalation in
8.7-g canister (delivers 120 metered inhalations),
80 mcg/metered inhalation in 8.7-g canister (deliv-
ers 120 metered inhalations). Cost: 40 mcg/me-
tered inhalation $113.99/inhaler, 80 mcg/metered
inhalation $137.99/inhaler.

Budesonide
Inhalation powder (Flexhaler): 90 mcg/metered
inhalation (delivers 60 metered inhalations), 180
mcg/metered inhalation (delivers 120 metered in-
halations). Cost: 90 mcg/metered inhalation
$121.99/inhaler, 180 mcg/metered inhalation
$159.98/inhaler. Inhalation suspension (Res-
pules): 0.25 mg/2 mL in single-dose ampules (5
ampules/envelope), 0.5 mg/2 mL in single-dose am-
pules (5 ampules/envelope), 1 mg/2 mL in single-
dose ampules (5 ampules/envelope). Cost: 0.25
mg/2 mL $241.00/30 ampules, 0.5 mg/2 mL
$278.98/30 ampules, 1 mg/2 mL $549.99/30 am-
pules. In combination with: formoterol (Symbi-
cort). See Appendix B.

Flunisolide
Inhalation aerosol: 80 mcg/metered inhalation in
5.1-g canisters (delivers 60 metered inhalations) or
8.9-g canisters (delivers 120 metered inhalations).

Fluticasone
Inhalation aerosol (Flovent-HFA): 44 mcg/me-
tered inhalation in 10.6-g canisters (delivers 120
metered inhalations), 110 mcg/metered inhalation
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in 12-g canisters (delivers 120 metered inhala-
tions), 220 mcg/metered inhalation in 12-g canis-
ters (delivers 120 metered inhalations). Cost: 44
mcg/inhalation $119.99/inhaler, 110 mcg/inhala-
tion $153.99/inhaler, 220 mcg/inhalation $246.99/
inhaler. Powder for inhalation (Flovent Dis-
kus): 50 mcg, 100 mcg, 250 mcg. Cost: 50 mcg
$114.99/inhaler, 100 mcg $115.99/inhaler, 250
mcg $154.99/inhaler. In combination with: sal-
meterol (Advair). See Appendix B.

Mometasone
Powder for inhalation: 110 mcg (delivers 100
mcg/metered inhalation; in packages of 7 and 30 in-
halation units), 220 mcg (delivers 200 mcg/metered
inhalation; in packages of 14, 30, 60, and 120 inha-
lation units). Cost: 110 mcg $130.00/30 inhalation
units, 220 mcg $148.00/30 inhalation units, 220
mcg $167.99/60 inhalation units, 220 mcg $233.99/
120 inhalation units.

NURSING IMPLICATIONS
Assessment
● Monitor respiratory status and lung sounds. As-

sess pulmonary function tests periodically during
and for several months after a transfer from sys-
temic to inhalation corticosteroids.

● Assess patients changing from systemic cortico-
steroids to inhalation corticosteroids for signs of
adrenal insufficiency (anorexia, nausea, weak-
ness, fatigue, hypotension, hypoglycemia) during
initial therapy and periods of stress. If these signs
appear, notify health care professional immedi-
ately; condition may be life-threatening.

● Monitor for withdrawal symptoms (joint or mus-
cular pain, lassitude, depression) during with-
drawal from oral corticosteroids.

● Monitor growth rate in children receiving chronic
therapy; use lowest possible dose.

● May cause decreased bone mineral density dur-
ing prolonged therapy. Monitor patients with in-
creased risk (prolonged immobilization, family
history of osteoporosis, post-menopausal status,
tobacco use, advanced age, poor nutrition,
chronic use of drugs that can reduce bone mass
[anticonvulsants, oral corticosteroids]) for frac-
tures.

● Monitor for signs and symptoms of hypersensitiv-
ity reactions (rash, pruritis, swelling of face and
neck, dyspnea) periodically during therapy.

● Lab Test Considerations: Periodic adrenal
function tests may be ordered to assess degree of
hypothalamic-pituitary-adrenal (HPA) axis sup-
pression in chronic therapy. Children and pa-

tients using higher than recommended doses are
at highest risk for HPA suppression.

● May causeqserum and urine glucose concentra-
tions if significant absorption occurs.

Potential Nursing Diagnoses
Ineffective airway clearance (Indications)
Risk for infection (Side Effects)
Deficient knowledge, related to medication regimen
(Patient/Family Teaching)

Implementation
● Do not confuse Flovent with Flonase.
● After the desired clinical effect has been obtained,

attempts should be made to decrease dose to
lowest amount required to control symptoms.
Gradually decrease dose every 2–4 wk as long as
desired effect is maintained. If symptoms return,
dose may briefly return to starting dose.

● Inhaln: Allow at least 1 min between inhalations.

Patient/Family Teaching
● Advise patient to take medication as directed.

Take missed doses as soon as remembered un-
less almost time for next dose. Instruct patient to
read the Patient Information and Instructions
for Use before using and with each Rx refill, in
case of new information. Advise patient not to dis-
continue medication without consulting health
care professional; gradual decrease is required.

● Advise patients using inhalation corticosteroids
and bronchodilator to use bronchodilator first
and to allow 5 min to elapse before administering
the corticosteroid, unless otherwise directed by
health care professional.

● Advise patient that inhalation corticosteroids
should not be used to treat an acute asthma at-
tack but should be continued even if other inhala-
tion agents are used.

● Patients using inhalation corticosteroids to con-
trol asthma may require systemic corticosteroids
for acute attacks. Advise patient to use regular
peak flow monitoring to determine respiratory
status.

● Caution patient to avoid smoking, known aller-
gens, and other respiratory irritants.

● Advise patient to notify health care professional if
sore throat or sore mouth occurs.

● Advise patient to stop using medication and notify
health care professional immediately if signs and
symptoms of hypersensitivity reactions occur.

● Advise female patients to notify health care pro-
fessional if pregnancy is planned or suspected or
if breastfeeding.

● Instruct patient whose systemic corticosteroids
have been recently reduced or withdrawn to carry
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a warning card indicating the need for supple-
mental systemic corticosteroids in the event of
stress or severe asthma attack unresponsive to
bronchodilators.

● Metered-Dose Inhaler: Instruct patient in the
proper use of the metered-dose inhaler. Most in-
halers require priming before first use. Shake in-
haler well. Exhale completely, and then close lips
firmly around mouthpiece. While breathing in
deeply and slowly, press down on canister. Hold
breath for as long as possible to ensure deep in-
stillation of medication. Remove inhaler from
mouth and breathe out gently. Allow 1–2 min be-
tween inhalations. Rinse mouth with water or
mouthwash after each use to minimize fungal in-
fections, dry mouth, and hoarseness. Clean the
mouthpiece weekly with clean, dry tissue or
cloth. Do not place in water (see Appendix D).

● Pulmicort Flexhaler: Advise patient to follow
instructions supplied. Before first-time use, prime
unit by turning cover and lifting off; hold upright
with mouthpiece up and twist brown grip fully to
right, then fully to left until it clicks. To administer
dose, hold upright, twist brown grip fully to right,
then fully to left until it clicks. Turn head away
from inhaler and exhale (do not blow into in-
haler). Do not shake inhaler. Place mouthpiece
between lips and inhale deeply and forcefully. Re-
move inhaler from mouth and exhale (do not ex-
hale into mouthpiece). Repeat procedure if 2nd
dose required. Replace cover; rinse mouth with
water (do not swallow).

● Pulmicort Respules: Administer with a jet neb-
ulizer connected to adequate air flow, equipped
with a mouthpiece or face mask. Adjust face
mask to avoid exposing eyes to nebulized medica-
tion. Wash face after use of face mask. Ultrasonic
nebulizers are not adequate for administration
and not recommended. Store respules upright,
away from heat and protected from light. Do not
refrigerate or freeze. Respules are stable for 2 wk
at room temperature after opening aluminum foil
envelope. Open respules must be used promptly.
Unused respules should be returned to aluminum
foil envelope.

● Flovent Diskus: Do not use with a spacer. Ex-
hale completely and then close lips firmly around
mouthpiece. While breathing in deeply and
slowly, press down on canister. Hold breath for
as long as possible to ensure deep instillation of
medication. Remove inhaler from mouth and
breathe out gently. Allow 1–2 min between inha-
lations. After inhalation, rinse mouth with water
and spit out (see Appendix D). Never wash the
mouthpiece or any part of the Diskus inhaler.
Discard Diskus inhaler device 6 wk (50-mcg

strength) or 2 mo (100-mcg and 250-mcg
strengths) after removal from protective foil over-
wrap pouch or after all blisters have been used
(whichever comes first).

● Asmanex Twisthaler: Advise patient to remove
cap while device is in upright position. To admin-
ister dose, exhale fully, then place mouthpiece
between lips and inhale deeply and forcefully. Re-
move device from mouth and hold breath for 10
sec before exhaling (do not exhale into mouth-
piece). Wipe the mouthpiece dry, if necessary,
and replace the cap on the device. Rinse mouth
with water. Advise patient to discard twisthaler 45
days from opening or when dose counter reads
“00”, whichever comes first.

Evaluation/Desired Outcomes
● Management of the symptoms of chronic asthma.
● Improvement in symptoms of asthma.

CORTICOSTEROIDS (NASAL)
beclomethasone
(be-kloe-meth-a-sone)
Beconase AQ, Rivanase AQ
budesonide (byoo-dess-oh-nide)
Rhinocort Aqua
ciclesonide (sye-kles-oh-nide)
Omnaris
flunisolide (floo-niss-oh-lide)
Nasalide, Rhinalar
fluticasone (floo-ti-ka-sone)
Flonase, Veramyst
mometasone (moe-met-a-sone)
Nasonex
triamcinolone
(trye-am-sin-oh-lone)
Nasacort AQ
Classification
Therapeutic: anti-inflammatories (steroidal)
Pharmacologic: corticosteroids (nasal)

Pregnancy Category B (budesonide), C
(all others)

Indications
Seasonal or perennial allergic rhinitis. Nonallergic
rhinitis (fluticasone). Treatment of nasal polyps.

Action
Potent, locally acting anti-inflammatory and immune
modifier. Therapeutic Effects:pin symptoms of
allergic or nonallergic rhinitis.pin symptoms of na-
sal polyps.
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Pharmacokinetics
Absorption: Beclomethasone—44% absorbed;
budesonide—34% absorbed; flunisolide—50%
absorbed; ciclesonide, fluticasone, mometa-
sone—negligible absorption. Action of all agents is
primarily local following nasal use.
Distribution: All agents cross the placenta and en-
ter breast milk in small amounts.
Metabolism and Excretion: Following absorp-
tion from nasal mucosa, corticosteroids are rapidly
and extensively metabolized by the liver.
Half-life: Beclomethasone—2.7 hr; budeso-
nide—2–3 hr; ciclesonide—unknown; fluniso-
lide—1–2 hr; fluticasone—7.8 hr; mometa-
sone—5.8 hr; triamcinolone—3–5.4 hr.

TIME/ACTION PROFILE (improvement in
symptoms)

ROUTE ONSET PEAK DURATION

Beclome-
thasone

1–3 days up to 2 wk unknown

Budesonide 1–2 days 2 wk unknown
Ciclesonide 1–2 days 2–5 wk unknown
Flunisolide few days up to 3 wk unknown
Fluticasone few days unknown unknown
Mometasone within 2 days 1–2 wk unknown
Triamcino-

lone
few days 3–4 days unknown

Contraindications/Precautions
Contraindicated in: Some products contain alco-
hol, propylene, or polyethylene glycol and should be
avoided in patients with known hypersensitivity or
intolerance.
Use Cautiously in: Active untreated infections; Di-
abetes or glaucoma; Underlying immunosuppres-
sion (due to disease or concurrent therapy); Sys-
temic corticosteroid therapy (should not be abruptly
discontinued when intranasal therapy is started);
Recent nasal trauma, septal ulcers, or surgery
(wound healing may be impaired by nasal cortico-
steroids); OB, Lactation, Pedi: Pregnancy, lactation,
or children �6 yr (beclomethasone, budesonide, ci-
clesonide, flunisolide) or �4 yr (fluticasone [Flon-
ase]) or �2 yr (fluticasone [Veramyst], mometa-
sone, triamcinolone) (safety not established;
prolonged or high-dose therapy may lead to compli-
cations).

Adverse Reactions/Side Effects
CNS: dizziness, headache. EENT: epistaxis, nasal
burning, nasal irritation, nasal congestion, pharyngi-
tis, rhinorrhea, sneezing, tearing eyes. GI: dry
mouth, esophageal candidiasis, nausea, vomiting.
Derm: rash (fluticasone), urticaria (fluticasone).

Endo: adrenal suppression (high-dose, long-term
therapy only), growth suppression (children).
Resp: bronchospasm, cough. Misc: ANAPHYLAXIS,
ANGIOEDEMA.

Interactions
Drug-Drug: Ketoconazoleqeffects of budeso-
nide, ciclesonide, and fluticasone. Ritonavirqef-
fects of fluticasone (avoid concurrent use).

Route/Dosage
Beclomethasone
Intranasal (Adults and Children �12 yr): 1–2
sprays in each nostril twice daily (not to exceed 2
sprays in each nostril twice daily).
Intranasal (Children 6–12 yr): 1–2 sprays in
each nostril twice daily; once adequate control
achieved,pdose to 1 spray in each nostril twice
daily.

Budesonide
Intranasal (Adults and Children �12 yr): 1
spray in each nostril once daily (not to exceed 4
sprays in each nostril once daily).
Intranasal (Children 6–11 yr): 1 spray in each
nostril once daily (not to exceed 2 sprays in each
nostril once daily).

Ciclesonide
Intranasal (Adults and Children �6 yr): 2
sprays in each nostril once daily (not to exceed 2
sprays in each nostril/day).

Flunisolide
Intranasal (Adults and Children �14 yr): 2
sprays in each nostril twice daily, may beqto 2
sprays in each nostril 3 times daily if greater effect
needed after 4–7 days (not to exceed 8 sprays in
each nostril/day).
Intranasal (Children 6–14 yr): 1 spray in each
nostril 3 times daily or 2 sprays in each nostril twice
daily (not to exceed 4 sprays in each nostril/day).

Fluticasone
Intranasal (Adults and Children �12 yrs):
Flonase—2 sprays in each nostril once daily or 1
spray in each nostril twice daily; after several days,
attempt topdose to 1 spray in each nostril once
daily. Patients �12 yr with seasonal allergic rhinitis
may also use 2 sprays in each nostril once daily on
an as-needed basis; Veramyst—2 sprays in each
nostril once daily or 1 spray in each nostril twice
daily; after several days, attempt topdose to 1 spray
in each nostril once daily.
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Intranasal (Children �4 yr): Flonase—1 spray
in each nostril once daily (not to exceed 2 sprays in
each nostril/day).
Intranasal (Children 2–11 yrs): Veramyst—1
spray in each nostril daily; mayqto 2 sprays if no
response. Once symptoms are controlled, attempt to
pdose to 1 spray/day.

Mometasone
Intranasal (Adults and Children �12 yr):
Treatment of seasonal and perennial allergic rhi-
nitis—2 sprays in each nostril once daily (not to
exceed 2 sprays in each nostril once daily).
Intranasal (Adults): Nasal polyps—2 sprays in
each nostril twice daily (not to exceed 2 sprays in
each nostril twice daily).
Intranasal (Children 2–11 yr): Treatment of
seasonal and perennial allergic rhinitis—1 spray
in each nostril once daily.

Triamcinolone
Intranasal (Adults and Children �12 yr): 2
sprays in each nostril once daily.
Intranasal (Children 6–11 yr): 1 spray in each
nostril once daily (not to exceed 2 sprays in each
nostril/day).
Intranasal (Children 2–5 yr): 1 spray in each
nostril once daily.

Availability
Beclomethasone
Nasal spray: 42 mcg/metered spray in 25-g bottles
(delivers 180 metered sprays), 50 mcg/metered
spray in 25-g bottles (delivers 200 metered sprays).
Cost: $149.99/bottle.

Budesonide
Nasal spray: 32 mcg/metered spray in 8.6-g canis-
ter (delivers 120 metered sprays). Cost: $92.99/
bottle.

Ciclesonide
Nasal spray: 50 mcg/metered spray in 12.5-g bottle
(delivers 120 metered sprays). Cost: $119.99/bot-
tle.

Flunisolide (generic available)
Nasal solution: 25 mcg/metered spray in 25-mL
bottle (delivers 200 metered sprays), 29 mcg/me-
tered spray in 25-mL bottle (delivers 200 metered
sprays). Cost: Generic—29 mcg/metered spray
$45.99/bottle.

Fluticasone (generic available)
Nasal spray (Flonase): 50 mcg/metered spray in
16-g bottle (delivers 120 metered sprays). Cost:
Generic—$59.99/bottle. Nasal spray (Vera-
myst): 27.5 mcg/spray in a 10-g bottle (delivers
120 sprays). Cost: $110.99/bottle.

Mometasone
Nasal spray (scent-free): 50 mcg/metered spray
in 17-g bottle (delivers 120 metered sprays). Cost:
$130.00/bottle.

Triamcinolone
Nasal spray (Nasacort AQ): 55 mcg/metered
spray in 16.5-g bottle (120 metered sprays).

NURSING IMPLICATIONS
Assessment
● Monitor degree of nasal stuffiness, amount and

color of nasal discharge, and frequency of sneez-
ing.

● Patients on long-term therapy should have peri-
odic otolaryngologic examinations to monitor na-
sal mucosa and passages for infection or ulcer-
ation.

● Monitor growth rate in children receiving chronic
therapy; use lowest possible dose.

● Lab Test Considerations: Periodic adrenal
function tests may be ordered to assess degree of
hypothalamic-pituitary-adrenal (HPA) axis sup-
pression in chronic therapy. Children and pa-
tients using higher than recommended doses are
at highest risk for HPA suppression.

Potential Nursing Diagnoses
Ineffective airway clearance (Indications)
Risk for infection (Side Effects)
Deficient knowledge, related to medication regimen
(Patient/Family Teaching)

Implementation
● Do not confuse Flonase with Flovent.
● After desired clinical effect has been obtained, at-

tempt to decrease dose to lowest amount. Gradu-
ally decrease dose every 2–4 wk as long as de-
sired effect is maintained. If symptoms return,
dose may briefly return to starting dose.

● Intranasal: Patients also using a nasal deconges-
tant should be given decongestant 5–15 min be-
fore corticosteroid nasal spray. If patient is un-
able to breathe freely through nasal passages,
instruct patient to blow nose gently in advance of
medication administration.

Patient/Family Teaching
● Advise patient to take medication as directed.

Take missed doses as soon as remembered un-
less almost time for next dose.

● Caution patient not to exceed maximal daily dose
of nasal spray.

● Instruct patient in correct technique for adminis-
tering nasal spray (see Appendix D). Most nasal
sprays include directions with pictures. Instruct
patient to read patient information sheet prior to
use. Shake well before use. Warn patient that
temporary nasal stinging may occur.
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● Instruct patient to gently blow nose to clear nos-
trils prior to administering dose.

● Instruct patient to stop medication and notify
health care professional immediately if signs of
anaphylaxis (rash, hives, difficulty breathing,
swollen lips or throat) occur.

● Instruct patient to notify health care professional
of all Rx or OTC medications, vitamins, or herbal
products being taken and consult health care
professional before taking other Rx, OTC, or
herbal products.

● Advise female patients to notify health care pro-
fessional if pregnancy is planned or suspected or
if breastfeeding.

● Instruct patient to notify health care professional
if symptoms do not improve within 1 mo, if symp-
toms worsen, or if sneezing or nasal irritation oc-
curs.

Evaluation/Desired Outcomes
● Resolution of nasal stuffiness, discharge, and

sneezing in seasonal or perennial allergic rhinitis
or nonallergic rhinitis.

● Reduction in symptoms of nasal polyps.

CORTICOSTEROIDS
(SYSTEMIC)
short-acting corticosteroids
cortisone (kor-ti-sone)
hydrocortisone
(hye-droe-kor-ti-sone)
A-Hydrocort, Cortef, Cortenema,

Hycort, Solu-CORTEF

intermediate-acting cortico-
steroids
methylPREDNISolone
(meth-ill-pred-niss-oh-lone)
A-Methapred, Depo-Medrol, Medrol,
Solu-MEDROL

prednisoLONE
(pred-niss-oh-lone)
Orapred, Orapred ODT, Pediapred, Pre-
lone

predniSONE (pred-ni-sone)
Prednisone Intensol, Winipred

triamcinolone
(trye-am-sin-oh-lone)
Aristospan, Kenalog, Trivaris

long-acting corticosteroids
betamethasone
(bay-ta-meth-a-sone)

Betnesol, Celestone

budesonide (byoo-dess-oh-nide)
Entocort EC

dexamethasone
(dex-a-meth-a-sone)
Decadron, Dexasone, DexPak,

Dioptrol
Classification
Therapeutic: antiasthmatics, corticosteroids
Pharmacologic: corticosteroids (systemic)

Pregnancy Category B (prednisone), C
(betamethasone, budesonide, dexametha-
sone, hydrocortisone, methylprednisolone,
prednisolone, triamcinolone), D (corti-
sone)

Indications
Cortisone, hydrocortisone: Management of adreno-
cortical insufficiency. Betamethasone, dexametha-
sone, hydrocortisone, prednisolone, predni-
sone, methylprednisolone, triamcinolone: Used
systemically and locally in a wide variety of chronic dis-
eases including: Inflammatory, Allergic, Hematologic,
Neoplastic, Autoimmune disorders. Methylpredniso-
lone, prednisone: With other immunosuppressants in
the prevention of organ rejection in transplantation sur-
gery. Asthma. Dexamethasone: Management of cere-
bral edema: Diagnostic agent in adrenal disorders. Bu-
desonide: Treatment of mild to moderate Crohn’s
disease. Unlabeled Use: Short-term administration to
high-risk mothers before delivery to prevent respiratory
distress syndrome in the newborn (betamethasone,
dexamethasone). Adjunctive therapy of hypercalcemia
(prednisone, prednisolone, methylprednisolone). Man-
agement of acute spinal cord injury (methylpredniso-
lone). Adjunctive management of nausea and vomiting
from chemotherapy (dexamethasone, prednisone,
prednisolone, methylprednisolone). Management of
croup (dexamethasone). Treatment of airway edema
prior to extubation (dexamethasone). Facilitation of
ventilator weaning in neonates with bronchopulmonary
dysplasia (dexamethasone).

Action
In pharmacologic doses, all agents suppress inflam-
mation and the normal immune response. All agents
have numerous intense metabolic effects (see Ad-
verse Reactions/Side Effects). Suppress adrenal
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function at chronic doses of betamethasone—0.6
mg/day; cortisone, hydrocortisone—20 mg/day;
dexamethasone—0.75 mg/day; methylpredniso-
lone, triamcinolone—4 mg/day; prednisone/
prednisolone—5 mg/day. Cortisone, hydrocor-
tisone: Replace endogenous cortisol in deficiency
states. Cortisone, hydrocortisone: Have potent
mineralocorticoid (sodium-retaining) activity.
Prednisolone, prednisone: Have minimal miner-
alocorticoid activity. Betamethasone, dexame-
thasone, methylprednisolone, triamcinolone:
Have negligible mineralocorticoid activity. Budeso-
nide: Local anti-inflammatory activity in the lumen
of the GI tract. Therapeutic Effects: Suppression
of inflammation and modification of the normal im-
mune response. Replacement therapy in adrenal in-
sufficiency. Budesonide: Improvement in symp-
toms/sequelae of Crohn’s disease.

Pharmacokinetics
Absorption: Well absorbed after oral administra-
tion (except budesonide). Sodium phosphate and
sodium succinate salts are rapidly absorbed after IM
administration. Acetate and acetonide salts are
slowly but completely absorbed after IM administra-
tion. Absorption from local sites (intra-articular, in-
tralesional) is slow but complete. Bioavailability of
budesonide is 9–21%.
Distribution: All are widely distributed, cross the
placenta, and probably enter breast milk.
Metabolism and Excretion: All are metabolized
mostly by the liver to inactive metabolites. Cortisone
is converted by the liver to hydrocortisone. Predni-
sone is converted by the liver to prednisolone,
which is then metabolized by the liver.
Half-life: Betamethasone—3–5 hr (plasma), 36–
54 hr (tissue). Budesonide—2.0–3.6 hr. Corti-
sone—0.5 hr (plasma), 8–12 hr (tissue). Dexame-
thasone—3–4.5 hr (plasma), 36–54 hr (tissue).
Hydrocortisone—1.5–2 hr (plasma), 8–12 hr (tis-
sue). Methylprednisolone—�3.5 hr (plasma), 18–
36 hr (tissue). Prednisolone—2.1–3.5 hr (plasma),
18–36 hr (tissue). Prednisone—3.4–3.8 hr
(plasma), 18–36 hr (tissue). Triamcinolone—2–5
hr (plasma), 18–36 hr (tissue).

TIME/ACTION PROFILE (anti-inflammatory
activity)

ROUTE ONSET PEAK DURATION

Betametha-
sone PO

unknown 1–2 hr 3.25 days

Betametha-
sone IM
(acetate/
sodium
phos-
phate)

1–3 hr unknown 1 wk

Budesonide
PO

unknown unknown unknown

Cortisone PO rapid 2 hr 1.25–1.5 days
Dexametha-

sone PO
unknown 1–3 hr 2.75 days

Dexametha-
sone IM, IV
(sodium
phosphate)

rapid unknown 2.75 days

Hydrocorti-
sone PO

unknown 1–2 hr 1.25–1.5 days

Hydrocorti-
sone IM
(sodium
succinate)

rapid 1 hr variable

Hydrocorti-
sone IV
(sodium
succinate)

rapid unknown unknown

Methyl-
predniso-
lone PO

unknown 1–2 hr 1.25–1.5 days

Methyl-
predniso-
lone IM
(acetate)

6–48 hr 4–8 days 1–4 wk

Methyl-
predniso-
lone IM, IV
(sodium
succinate)

rapid unknown unknown

Prednisolone
PO

unknown 1–2 hr 1.25–1.5 days

Prednisone
PO

unknown 1–2 hr 1.25–1.5 days

Triamcino-
lone IM
(aceton-
ide)

24–48 hr unknown 1–6 wk

Triamcino-
lone Intra-
lesional
(hexace-
tonide)

slow unknown 4 days–4 wk

Contraindications/Precautions
Contraindicated in: Active untreated infections
(may be used in patients being treated for some
forms of meningitis); Lactation: Avoid chronic use;
Known alcohol, bisulfite, or tartrazine hypersensitiv-
ity or intolerance (some products contain these and
should be avoided in susceptible patients); Adminis-
tration of live virus vaccines.
Use Cautiously in: Chronic treatment (will lead
to adrenal suppression; use lowest possible dose for
shortest period of time); Hypothyroidism; Cirrhosis;
Pedi: Children (chronic use will result inpgrowth;
use lowest possible dose for shortest period of
time); Stress (surgery, infections); supplemental
doses may be needed; Potential infections may mask
signs (fever, inflammation); Traumatic brain injury
(high doses may be associated withqmortality);
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OB: Safety not established; Pedi: Neonates (avoid use
of benzyl alcohol containing injectable preparations;
use preservative-free formulations).

Adverse Reactions/Side Effects
Adverse reactions/side effects are much more com-
mon with high-dose/long-term therapy.
CNS: depression, euphoria, headache,qintracra-
nial pressure (children only), personality changes,
psychoses, restlessness. EENT: cataracts,qintraoc-
ular pressure. CV: hypertension. GI: PEPTIC ULCER-
ATION, anorexia, nausea, vomiting. Derm: acne,p
wound healing, ecchymoses, fragility, hirsutism, pe-
techiae. Endo: adrenal suppression, hyperglyce-
mia. F and E: fluid retention (long-term high
doses), hypokalemia, hypokalemic alkalosis. He-
mat: THROMBOEMBOLISM, thrombophlebitis. Me-
tab: weight gain. MS: muscle wasting, osteoporosis,
avascular necrosis of joints, muscle pain. Misc:
cushingoid appearance (moon face, buffalo hump),
qsusceptibility to infection.

Interactions
Drug-Drug:qrisk of hypokalemia with thiazide
and loop diuretics, or amphotericin B. Hypoka-
lemia mayqrisk of digoxin toxicity. May increase
requirement for insulin or oral hypoglycemic
agents. Phenytoin, phenobarbital, and rifam-
pinqmetabolism; maypeffectiveness. Hormonal
contraceptives maypmetabolism.qrisk of ad-
verse GI effects with NSAIDs (including aspirin). At
chronic doses that suppress adrenal function, may
pantibody response to andqrisk of adverse reac-
tions from live-virus vaccines. Mayqserum con-
centrations of cyclosporine and tacrolimus. May
qrisk of tendon rupture from fluoroquinolones.
Antacidspabsorption of prednisone and dexame-
thasone. Known inhibitors of the CYP3A4 enzyme in-
cluding ketoconazole, itraconazole, ritonavir,
indinavir, saquinavir, and erythromycin mayq
blood levels and effects of budesonide (pdose may
be necessary). Maypisoniazid levels and effective-
ness. May antagonize the effects of anticholinergic
agents in myasthenia gravis.
Drug-Food: Grapefruit juiceqserum levels and
effects of budesonide (avoid concurrent use).

Route/Dosage
Betamethasone
PO (Adults): 0.6–7.2 mg/day as single daily dose
or in divided doses.
PO (Children): Adrenocortical insufficiency—
17.5 mcg/kg/day (500 mcg/m2/day) in 3 divided
doses. Other uses—62.5–250 mcg/kg/day
(1.875–7.5 mg/m2/day) in 3 divided doses.

IM (Adults): 0.5–9 mg as betamethasone sodium
phosphate/acetate suspension. Prevention of respi-
ratory distress syndrome in newborn—12 mg
daily for 2–3 days before delivery (unlabeled).
IM (Children): Adrenocortical insufficiency—
17.5 mcg/kg/day (500 mcg/m2/day) in 3 divided
doses every 3rd day or 5.8–8.75 mcg/kg (166–250
mcg/m2)/day as a single dose.

Budesonide
PO (Adults): Active Crohn’s disease—9 mg once
daily in the morning for �8 weeks, may repeat 8 wk
course for recurring episodes. Maintenance of re-
mission—6 mg once daily for up to 3 mo; once
symptoms are controlled, taper to complete cessa-
tion.

Cortisone
PO (Adults): 25–300 mg/day in divided doses q
12–24 hr.
PO (Children): Adrenocortical insufficiency—
0.7 mg/kg/day (20–25 mg/m2/day) in divided
doses q 8 hr. Other uses—2.5–10 mg/kg/day
(75–300 mg/m2/day) in divided doses q 6–8 hr.

Dexamethasone
PO, IM, IV (Adults): Anti-inflammatory—0.75–
9 mg daily in divided doses q 6–12 hr. Airway
edema or extubation—0.5–2 mg/kg/day divided
q 6 hr; begin 24 hr prior to extubation and continue
for 24 hr post-extubation. Cerebral edema—10 mg
IV, then 4 mg IM or IV q 6 hr until maximal re-
sponse achieved, then switch to PO regimen and ta-
per over 5–7 days.
PO, IM, IV (Children): Airway edema or extuba-
tion—0.5–2 mg/kg/day divided q 6 hr; begin 24
hr prior to extubation and continue for 24 hr post-
extubation. Anti-inflammatory—0.08–0.3 mg/
kg/day or 2.5–10 mg/m2/day divided q 6–12 hr.
Physiologic replacement—0.03–0.15 mg/kg/day
or 0.6–0.75 mg/m2/day divided q 6–12 hr.
PO (Adults): Suppression test—1 mg at 11PM or
0.5 mg q 6 hr for 48 hr.
IV (Children): Chemotherapy-induced emesis-
5–20 mg given 15–30 min before treatment; Cere-
bral edema—Loading dose 1–2 mg/kg followed
by 1–1.5 mg/kg/day divided q 4–6 hr for 5 days
(not to exceed 16 mg/day); then taper over 1–6 wk;
Bacterial meningitis—0.6 mg/kg/day divided q 6
hr for 4 days (start at time of first antibiotic dose).
IV, PO (Adults): Chemotherapy-induced eme-
sis—10–20 mg given 15–30 min before each
treatment or 10 mg q 12 hr on each treatment day;
Delayed nausea/vomiting—4–10 mg PO 1–2



Name /bks_51510_deglin_dg/51510_c        02/17/2012 03:19PM     Plate # 0-Compositepg 366   # 118

366 CORTICOSTEROIDS (SYSTEMIC)

times/day for 2–4 days or 8 mg PO q 12 hr for 2
days, then 4 mg PO q 12 hr for 2 days or 20 mg PO 1
hr before chemotherapy, then 10 mg PO q 12 hr af-
ter chemotherapy, then 8 mg PO q 12 hr for 2 days,
then 4 mg PO q 12 hr for 2 days.
IS (Adults): 0.4–6 mg/day.

Hydrocortisone
PO (Adults): 20–240 mg/day in 1–4 divided
doses.
PO (Children): Adrenocortical insufficiency—
0.56 mg/kg/day (15–20 mg/m2/day) as a single
dose or in divided doses. Other uses—2–8 mg/kg/
day (60–240 mg/m2/day) as a single dose or in di-
vided doses.
IM, IV (Adults): 100–500 mg q 2–6 hr (range
100–8000 mg/day).
IM, IV (Children): Adrenocortical insuffi-
ciency—0.186–0.28 mg/kg/day (10–12 mg/m2/
day) in 3 divided doses. Other uses—0.666–4 mg/
kg (20–120 mg/m2) q 12–24 hr.
Rect (Adults): Retention enema—100 mg
nightly for 21 days or until remission occurs.

Methylprednisolone
PO (Adults): Multiple sclerosis—160 mg/day for
7 days, then 64 mg every other day for 1 mo. Other
uses—2–60 mg/day as a single dose or in 2–4 di-
vided doses. Asthma exacerbations—120–180
mg/day in divided doses 3–4 times/day for 48 hr,
then 60–80 mg/day in 2 divided doses.
PO (Children): Anti-inflammatory/Immunosup-
pressive—0.5–1.7 mg/kg/day (5–25 mg/m2/day)
in divided doses q 6–12 hr. Asthma exacerba-
tions—1 mg/kg q 6 hr for 48 hr, then 1–2 mg/kg/
day (maximum: 60 mg/day) divided twice daily.
IM, IV (Adults): Most uses: methylprednisolone
sodium succinate—40–250 mg q 4–6 hr. High-
dose “pulse” therapy: methylprednisolone sodium
succinate—30 mg/kg IV q 4–6 hr for up to 72 hr.
Status asthmaticus: methylprednisolone sodium
succinate—2 mg/kg IV, then 0.5–1 mg/kg IV q 6
hr for up to 5 days. Multiple sclerosis: methylpred-
nisolone sodium succinate—160 mg/day for 7
days, then 64 mg every other day for 1 mo. Adjunc-
tive therapy of Pneumocystis jirovecii pneumonia
in AIDS patients: methylprednisolone sodium
succinate—30 mg twice daily for 5 days, then 30
mg once daily for 5 days, then 15 mg once daily for
10 days. Acute spinal cord injury: methylprednis-
olone sodium succinate—30 mg/kg IV over 15
min initially, followed in 45 min with a continuous
infusion of 5.4 mg/kg/hr for 23 hr (unlabeled).
IM, IV (Children): Anti-inflammatory/Immuno-
suppressive—0.5–1.7 mg/kg/day (5–25 mg/m2/
day) in divided doses q 6–12 hr. Acute spinal cord
injury: methylprednisolone sodium succinate—

30 mg/kg IV over 15 min initially, followed in 45
min with a continuous infusion of 5.4 mg/kg/hr for
23 hr (unlabeled). Status asthmaticus—2 mg/kg
IV, then 0.5–1 mg/kg IV q 6 hr. Lupus nephritis—
30 mg/kg IV every other day for 6 doses.
IM (Adults): Methylprednisolone acetate—40–
120 mg daily, weekly, or every 2 wk.

Prednisolone
PO (Adults): Most uses—5–60 mg/day as a sin-
gle dose or in divided doses. Multiple sclerosis—
200 mg/day for 7 days, then 80 mg every other day
for 1 mo. Asthma exacerbations—120–180 mg/
day in divided doses 3–4 times/day for 48 hr, then
60–80 mg/day in 2 divided doses.
PO (Children): Anti-inflammatory/Immunosup-
pressive—0.1–2 mg/kg/day in 1–4 divided doses;
Nephrotic syndrome—2 mg/kg/day (60 mg/m2/
day) in 1–3 divided doses daily (maximum dose: 80
mg/day) until urine is protein-free for 4–6 weeks,
followed by 2 mg/kg/dose (40 mg/m2/dose) every
other day in the morning; gradually taper off over
4–6 weeks; Asthma exacerbations—1 mg/kg q 6
hr for 48 hr, then 1–2 mg/kg/day (maximum: 60
mg/day) divided twice daily.

Prednisone
PO (Adults): Most uses—5–60 mg/day as a sin-
gle dose or in divided doses. Multiple sclerosis—
200 mg/day for 1 wk, then 80 mg every other day for
1 mo. Adjunctive therapy of P. jirovecii pneumo-
nia in AIDS patients—40 mg twice daily for 5
days, then 40 mg once daily for 5 days, then 20 mg
once daily for 10 days.
PO (Children): Nephrotic syndrome—2 mg/kg/
day initially given in 1–3 divided doses (maximum
80 mg/day) until urine is protein free for 4–6
weeks. Maintenance dose of 2 mg/kg/day every
other day in the morning, gradually taper off after
4–6 weeks. Asthma exacerbation—1 mg/kg q 6
hr for 48 hr, then 1–2 mg/kg/day (maximum 60
mg/day) in divided doses twice daily.

Triamcinolone
IM (Adults): Triamcinolone acetonide—40–80
mg q 4 wk.
Intra-articular (Adults): Triamcinolone hexace-
tonide—2–20 mg q 3–4 wk (dose depends on
size of joint to be injected, amount of inflammation,
and amount of fluid present).
IM (Children): Triamcinolone acetonide—40
mg q 4 wk or 30–200 mcg/kg (1–6.25 mg/m2) q
1–7 days.

Availability
Betamethasone (generic available)
Tablets: 0.5 mg. Oral solution (cherry-or-
angeflavor):0.6mg/5mL.Effervescenttablets:
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0.5 mg. Extended-release tablets: 1 mg. Sus-
pension for injection (sodium phosphate and
acetate): 6 mg (total)/mL.

Budesonide (generic available)
Capsules (enteric-coated): 3 mg. Cost: Ge-
neric—$459.97/30.

Cortisone (generic available)
Tablets: 25 mg. Cost: Generic—$19.99/30.

Dexamethasone (generic available)
Tablets: 0.5 mg, 0.75 mg, 1 mg, 1.5 mg, 2 mg, 4
mg, 6 mg. Cost: Generic—0.5 mg $12.99/30, 0.75
mg $13.99/30, 1 mg $19.99/30, 1.5 mg $12.99/30,
2 mg $21.99/30, 4 mg $19.99/30, 6 mg $22.99/30.
Elixir (raspberry flavor): 0.5 mg/5 mL. Cost:
Generic—$49.99/120 mL. Oral solution
(cherry flavor): 0.5 mg/5 mL, 1 mg/mL. Solution
for injection (sodium phosphate): 4 mg/mL, 10
mg/mL.

Hydrocortisone (generic available)
Tablets: 5 mg, 10 mg, 20 mg. Cost: Generic—5
mg $36.98/100, 10 mg $59.99/100, 20 mg
$106.63/100. Enema: 100 mg/60 mL. Cost: Ge-
neric—$14.99/60 mL. Powder for injection
(sodium succinate): 100 mg, 250 mg, 500 mg,
1 g.

Methylprednisolone (generic available)
Tablets: 4 mg, 8 mg, 16 mg, 32 mg. Cost: Ge-
neric—4 mg $32.99/21, 8 mg $62.39/30, 16 mg
$119.99/30. Powder for injection (sodium suc-
cinate): 40 mg, 125 mg, 500 mg, 1 g, 2 g. Suspen-
sion for injection (acetate): 20 mg/mL, 40 mg/
mL, 80 mg/mL.

Prednisolone (generic available)
Tablets: 5 mg. Orally disintegrating tablets
(grape flavor): 10 mg, 15 mg, 30 mg. Cost: 15 mg
$257.22/48. Oral solution: 5 mg/5 mL, 10 mg/5
mL, 15 mg/5 mL, 20 mg/5 mL. Cost: 5 mg/5 mL
$56.99/120 mL. Oral suspension: 15 mg/5 mL.

Prednisone (generic available)
Tablets: 1 mg, 2.5 mg, 5 mg, 10 mg, 20 mg, 50 mg.
Cost: Generic—1 mg $23.99/90, 2.5 mg $10.00/
90, 5 mg $10.00/90, 10 mg $10.00/90, 20 mg
$10.00/90, 50 mg $33.97/90. Oral solution: 1 mg/
mL, 5 mg/mL. Cost: Generic—1 mg/mL $34.63/
120 mL.

Triamcinolone (generic available)
Suspension for injection (acetonide): 10 mg/
mL, 40 mg/mL, 80 mg/mL. Suspension for injec-
tion (hexacetonide): 5 mg/mL, 20 mg/mL.

NURSING IMPLICATIONS
Assessment
● These drugs are indicated for many conditions.

Assess involved systems before and periodically
during therapy.

● Assess for signs of adrenal insufficiency (hypoten-
sion, weight loss, weakness, nausea, vomiting, an-
orexia, lethargy, confusion, restlessness) before
and periodically during therapy.

● Monitor intake and output ratios and daily
weights. Observe patient for peripheral edema,
steady weight gain, rales/crackles, or dyspnea.
Notify health care professional if these occur.

● Children should have periodic evaluations of
growth.

● Cerebral Edema: Assess for changes in level of
consciousness and headache during therapy.

● Budesonide: Assess signs of Crohn’s disease
(diarrhea, crampy abdominal pain, fever, bleed-
ing from rectum) during therapy.

● Rect: Assess symptoms of ulcerative colitis (diar-
rhea, bleeding, weight loss, anorexia, fever, leu-
kocytosis) periodically during therapy.

● Lab Test Considerations: Monitor serum
electrolytes and glucose. May cause hyperglyce-
mia, especially in persons with diabetes. May
cause hypokalemia. Patients on prolonged ther-
apy should routinely have CBC, serum electro-
lytes, and serum and urine glucose evaluated.
MaypWBCs. Maypserum potassium and cal-
cium andqserum sodium concentrations.

● Guaiac-test stools. Promptly report presence of
guaiac-positive stools.

● Mayqserum cholesterol and lipid values. Mayp
uptake of thyroid 123I or 131I.

● Suppress reactions to allergy skin tests.
● Periodic adrenal function tests may be ordered to

assess degree of hypothalamic-pituitary-adrenal
axis suppression in systemic and chronic topical
therapy.

● Dexamethasone Suppression Test: : To diag-
nose Cushing’s syndrome: Obtain baseline corti-
sol level; administer dexamethasone at 11 PM and
obtain cortisol levels at 8 AM the next day. Normal
response is apcortisol level.

● Alternative method: Obtain baseline 24-hr urine
for 17-hydroxycorticosteroid (OHCS) concentra-
tions, then begin 48-hr administration of dexame-
thasone. Second 24-hr urine for 17-OHCS is ob-
tained after 24 hr of dexamethasone.

Potential Nursing Diagnoses
Risk for infection (Side Effects)
Disturbed body image (Side Effects)
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Implementation
● Do not confuse prednisone with prednisolone.

Do not confuse Solu-Cortef with Solu-Medrol.
● If dose is ordered daily or every other day, ad-

minister in the morning to coincide with the
body’s normal secretion of cortisol.

● Periods of stress, such as surgery, may require
supplemental systemic corticosteroids.

● Patients with mild to moderate Crohn’s disease
may be switched from oral prednisolone without
adrenal insufficiency by gradually decreasing
prednisolone doses and adding budesonide.

● PO: Administer with meals to minimize GI irrita-
tion.

● Tablets may be crushed and administered with
food or fluids for patients with difficulty swallow-
ing. Capsules should be swallowed whole; do not
crush, break, or chew.

● Use calibrated measuring device to ensure accu-
rate dose of liquid forms.

● For orally disintegrating tablets (ODT), remove
tablet from blister just prior to dosing. Peel blis-
ter pack open, and place tablet on tongue; may be
swallowed whole or allowed to dissolve in mouth,
with or without water. Tablets are friable; do not
cut, split, or break.

● Avoid consumption of grapefruit juice during
therapy with budesonide or methylprednisolone.

● IM, Subcut: Shake suspension well before draw-
ing up. IM doses should not be administered
when rapid effect is desirable. Do not dilute with
other solution or admix. Do not administer sus-
pensions IV.

Dexamethasone

IV Administration

● pH: 7.0–8.5.
● Direct IV: Diluent: May be given undiluted.

Concentration: 4–10 mg/mL. Rate: Adminis-
ter over 1–4 min if dose is �10 mg.

● Intermittent Infusion: Diluent: High-dose
therapy should be added to D5W or 0.9% NaCl
solution. Solution should be clear and colorless
to light yellow; use diluted solution within 24 hr.
Concentration: Up to 10 mg/mL. Rate: Ad-
minister infusions over 15–30 min.

● Y-Site Compatibility: acyclovir, alfentanil, allo-
purinol, amifostine, amikacin, aminocaproic
acid, aminophylline, amphotericin B cholesteryl,
amphotericin B lipid complex, amphotericin B li-
posome, amsacrine, anidulafungin, argatroban,
ascorbic acid, atracurium, atropine, aztreonam,
benztropine, bivalirudin, bleomycin, bumetanide,
buprenorphine, butorphanol, carboplatin, car-

mustine, cefazolin, cefepime, cefonocid, cefoper-
azone, cefotaxime, cefotetan, cefoxitin, ceftaro-
line, ceftazidime, ceftriaxone, chloramphenicol,
cisatracurium, cisplatin, cladribine, clindamycin,
cyanocobalamin, cyclophosphamide, cyclospor-
ine, cytarabine, dactinomycin, daptomycin, dex-
medetomidine, digoxin, diltiazem, docetaxel, do-
pamine, doripenem, doxacurium, doxorubicin,
doxorubicin liposome, enalaprilat, ephedrine,
epinephrine, epoetin alfa, eptifibatide, ertape-
nem, etoposide, etoposide phosphate, famoti-
dine, fentanyl, filgrastim, fluconazole, fludara-
bine, fluorouracil, folic acid, fosaprepitant,
foscarnet, furosemide, ganciclovir, gemcitabine,
glycopyrrolate, granisetron, heparin, hetastarch,
hydrocortisone, hydromorphone, ifosfamide, imi-
penem/cilastatin, indomethacin, insulin, irinote-
can, isoproterenol, ketorolac, levofloxacin, lido-
caine, linezolid, lorazepam, mannitol,
mechlorethamine, melphalan, meropenem, me-
taraminol, methadone, methoxamine, methyldo-
pate, methylprednisolone, metoclopramide, me-
toprolol, metronidazole, milrinone, morphine,
multivitamin, nafcillin, nalbuphine, naloxone, ni-
troglycerin, nitroprusside, norepinephrine, oc-
treotide, ondansetron, oxacillin, oxaliplatin, oxy-
tocin, paclitaxel, palonosetron, pamidronate,
pancuronium, pemetrexed, penicillin G, pento-
barbital, phenobarbital, phenylephrine, phytona-
dione, piperacillin/tazobactam, potassium ace-
tate, potassium chloride, procainamide,
propofol, propranolol, pyridoxime, ranitidine,
remifentanil, rituximab, rocuronium, sargramos-
tim, sodium acetate, sodium bicarbonate, strep-
tokinase, succinylcholine, sufentanil, tacrolimus,
teniposide, theophylline, thiamine, thiotepa, ti-
carcillin/clavulanate, tigecycline, tirofiban, tolaz-
oline, trastuzumab, trimetaphan, vancomycin,
vasopressin, vecuronium, verapamil, vincristine,
vinorelbine, vitamin B complex with C, voricona-
zole, zidovudine, zoledronic acid.

● Y-Site Incompatibility: alemtuzumab, ampho-
tericin B colloidal, calcium chloride, calcium glu-
conate, caspofungin, cefuroxime, chlorporma-
zine, ciprofloxacin, dantrolene, diazepam,
diazoxide, diphenhydramine, dobutamine, doxy-
cycline, epirubicin, erythromycin, esmolol, fenol-
dopam, gentamicin, haloperidol, hydroxyzine,
idarubicin, labetalol, magnesium sulfate, midazo-
lam, mitoxantrone, mycophenolate, pantopra-
zole, papaverine, pentamidine, pentazocine,
phentolamine, phenytoin, prochlorperazine,
promethazine, protamine, quinapristin/dalfopris-
tin, tobramycin, topotecan, trimethoprim/sulfa-
methoxazole.
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Hydrocortisone
IV Administration

● Direct IV: Diluent: Reconstitute with provided
solution (i.e., Act-O-Vials) or 2 mL of bacterio-
static water or saline for injection. Concentra-
tion: 50 mg/mL. Rate: Administer each 100 mg
over at least 30 sec. Doses 500 mg and larger
should be infused over at least 10 min.

● Intermittent/Continuous Infusion: Diluent:
May be added to 50–1000 mL of D5W, 0.9%
NaCl, or D5/0.9% NaCl. Diluted solutions should
be used within 24 hr. Concentration: 1–5 mg/
mL. Concentrations of up to 60 mg/mL have been
used in fluid restricted adults. Rate: Administer
over 20–30 min or at prescribed rate.

● Hydrocortisone sodium succinateY-Site
Compatibility: acyclovir, alemtuzumab, alfen-
tanil, allopurinol, amifostine, amikacin, aminoca-
proic acid, aminophylline, amphotericin B cho-
lesteryl, amphotericin B lipid complex,
amphotericin B liposome, amsacrine, anidulafun-
gin, argatroban, ascorbic acid, atracurium, atro-
pine, aztreonam, benztropine, bivalirudin, bleo-
mycin, bumetanide, buprenorphine,
butorphanol, carboplatin, carmustine, caspofun-
gin, cefazolin, cefepime, cefonocid, cefopera-
zone, cefotaxime, cefotetan, cefoxitin, ceftaroline,
ceftazidime, ceftriaxone, cefuroxime, chloram-
phenicol, chlorpromazine, cisatracurium, cispla-
tin, cladribine, clindamycin, cyanocobalamin, cy-
clophosphamide, cyclosporine, cytarabine,
dactinomycin, daptomycin, dexamethasone, dex-
medetomidine, digoxin, docetaxel, dopamine,
doripenem, doxacurium, doxorubicin hydrochlo-
ride, doxorubicin liposome, droperidol, edro-
phonium, enalaprilat, ephedrine, epinephrine,
epirubicin, epoetin alfa, eptifibatide, ertapenem,
erythromycin, etoposide, famotidine, fenoldo-
pam, fentanyl, filgrastim, fluconazole, fludara-
bine, fluorouracil, folic acid, foscarnet, furosem-
ide, gemcitabine, glycopyrrolate, granisetron,
heparin, hetastarch, hydromorphone, ifosfamide,
imiepnem/cilastatin, indomethacin, insulin, irino-
tecan, isoproterenol, ketamine, ketorolac, levo-
floxacin, lidocaine, linezolid, lorazepam, manni-
tol, mechlorethamine, melphalan, metaraminol,
methotrexate, methoxamine, methyldopate,
methylergonovine, metoclopramide, metoprolol,
metronidazole, miconazole, milrinone, mitoxan-
trone, morphine, multivitamins, nafcillin, nalox-
one, neostigmine, nesiritide, nicardipine, nitro-
glycerin, nitroprusside, norepinephrine,
octreotide, ondansetron, oxacillin, oxaliplatin,

oxytocin, paclitaxel, palonosetron, pamidronate,
pancuronium, pantoprazole, pemetrexed, peni-
cillin G potassium, pentobarbital, phenobarbital,
phentolamine, phenylephrine, phytonadione, pi-
peracillin/tazobactam, potassium chloride, pro-
cainamide, prochlorperazine, propofol, propran-
olol, pyridostigmine, ranitidine, remifentanil,
rituximab, scopolamine, sodium acetate, sodium
bicarbonate, streptokinase, succinylcholine, su-
fentanil, tacrolimus, teniposide, theophylline, thi-
otepa, ticarcillin/clavulanate, tigecycline, tirofi-
ban, trastuzumab, trimetaphan, vasopressin,
vecuronium, verapamil, vincristine, vinorelbine,
voriconazole, zoledronic acid.

● Y-Site Incompatibility: amphotericin B col-
loidal, azathioprine, calcium chloride, ciproflox-
acin, dantrolene, diazepam, diazoxide, dobuta-
mine, doxycycline, ganciclovir, haloperidol,
idarubicin, labetalol, mycophenolate, nalbu-
phine, pentamidine, phenytoin, protamine, pyri-
doxime, quinupristin/dalfopristin, rocuronium,
sargramostim, thiamine, trimethoprim/sulfa-
methoxazole.

Methylprednisolone sodium succinate
IV Administration

● pH: 3.5–7.0.
● Direct IV: Diluent: Reconstitute with provided

solution (Act-O-Vials, Univials) or 2 mL of bacte-
riostatic water (with benzyl alcohol) for injection.
Use preservative-free diluent for use in neonates.
Acetate injection is not for IV use. Concentra-
tion: Maximum concentration 125 mg/mL.
Rate: Low dose (�1.8 mg/kg or �125 mg/
dose): May be administered direct IV push over 1
to several minutes. Moderate dose (2 mg/kg or
250 mg/dose): give over 15–30 min. High dose
(15 mg/kg or 500 mg/dose): give over 30 min.
Doses 15 mg/kg or 1 g give over 1 hour.

● Intermittent/Continuous Infusion: Diluent:
May be diluted further in D5W, 0.9% NaCl, or D5/
0.9% NaCl and administered as intermittent or
continuous infusion at the prescribed rate. Con-
centration: Maximum 2.5 mg/mL. Solution may
form a haze upon dilution.

● Y-Site Compatibility: acyclovir, alfentanil, al-
prostadil, amifostine, amikacin, aminocaproic
acid, aminophylline, amphotericin B cholesteryl,
amphotericin B lipid complex, amphotericin B li-
posome, anidulafungin, argatroban, ascorbic
acid, atracurium, atropine, aztreonam, benztro-
pine, bivalirudin, bleomycin, bumetanide, bu-
prenorphine, butorphanol, carboplatin, carmus-
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tine, cefazolin, cefepime, cefoperazone,
cefotetan, ceftaroline, ceftazidime, ceftriaxone,
cefuroxime, chloramphenicol, chlorpromazine,
cisplatin, cladribine, clindamycin, cyanocobala-
min, cyclophosphamide, cyclosproine, cytara-
bine, dactinomycin, daptomycin, dexamethasone,
dexmedetomidine, digoxin, dobutamine, doripe-
nem, dopamine, doxacurium, doxorubicin lipo-
some, enalaprilat, ephedrine, epinephrine, epoe-
tin alfa, eptifibatide, ertapenem, erythromycin,
etoposide, famotidine, fentanyl, fludarabine, fluo-
rouracil, folic acid, fosaprepitant, furosemide,
gentamicin, glycopyrrolate, granisetron, heta-
starch, hydromorphone, ifosphamide, imiepnem/
cilastatin, insulin, isoproterenol, ketorolac, labet-
alol, levofloxacin, linezolid, lorazepam, mannitol,
mechlorethamine, melphalan, metaraminol,
methotrexate, methoxamine, methyldopate, met-
oclopramide, metoprolol, metronidazole, micon-
azole, milrinone, morphine, multivitamin, nafcil-
lin, naloxone, nesiritide, nicardipine,
nitroglycerin, nitroprusside, norepinephrine, oc-
treotide, oxaliplatin, oxytocin, pamidronate, pan-
curonium, pemetrexed, penicillin G, pentobarbi-
tal, phenobarbital, phenylephrine, piperacillin/
tazobactam, potassium acetate, procainamide,
prochlorperazine, propranolol, ranitidine, remi-
fentanil, rituximab, sodium acetate, sodium bi-
carbonate, streptokinase, succinylcholine, sufen-
tanil, tacrolimus, teniposide, theophylline,
thiotepa, ticarcillin/clavulanate, tirofiban, tobra-
mycin, tolazoline, topotecan, trastuzumab, vanco-
mycin, vasopressin, verapamil, vincristine, vori-
conazole, zoledronic acid.

● Y-Site Incompatibility: alemtuzumab, allopu-
rinol, amphotericin B colloidal, ampicillin/sul-
bactam, amsacrine, calcium chloride, calcium
gluconate, caspofungin, cefotaxime, cefoxitin,
ciprofloxacin, dantrolene, diazepam, diazoxide,
diphenhydramine, docetaxel, doxycycline, epi-
rubicin, etoposide phosphate, fenoldopam, fil-
grastim, ganciclovir, gemcitabine, haloperidol,
hydralazine, idarubicin, irinotecan, ketamine,
magnesium sulfate, mitoxantrone, mycopheno-
late, nalbuphine, paclitaxel, palonosetron, pan-
toprazole, papaverine, pentamidine, pentazo-
cine, phenytoin, promethazine, propofol,
protamine, pyridoxime, quinupristin/dalfopris-
tin, rocuronium, sargramostim, thiamine, tri-
methoprim/sulfamethoxazole, vecuronium, vi-
norelbine.

● Rect: Position patient on left side and administer
nightly for 21 days. Enema should be retained for
at least 1 hr and preferably all night. May use sed-
atives and antidiarrheals to facilitate retention.

Patient/Family Teaching
● Instruct patient on correct technique of medica-

tion administration. Advise patient to take medi-
cation as directed. Take missed doses as soon as
remembered unless almost time for next dose.
Do not double doses. Stopping the medication
suddenly may result in adrenal insufficiency (an-
orexia, nausea, weakness, fatigue, dyspnea, hypo-
tension, hypoglycemia). If these signs appear, no-
tify health care professional immediately. This
can be life threatening.

● Advise patient to avoid consumption of grapefruit
juice during therapy with budesonide or methyl-
prednisolone.

● Corticosteroids cause immunosuppression and
may mask symptoms of infection. Instruct patient
to avoid people with known contagious illnesses
and to report possible infections immediately.

● Prelone syrup should not be refrigerated, Pedia-
pred solution may be refrigerated, Orapred solu-
tion should be refrigerated.

● Caution patient to avoid vaccinations without first
consulting health care professional.

● Review side effects with patient. Instruct patient to
inform health care professional promptly if se-
vere abdominal pain or tarry stools occur. Patient
should also report unusual swelling, weight gain,
tiredness, bone pain, bruising, nonhealing sores,
visual disturbances, or behavior changes.

● Advise patient to notify health care professional of
medication regimen before treatment or surgery.

● Discuss possible effects on body image. Explore
coping mechanisms.

● Instruct patient to inform health care professional
if symptoms of underlying disease return or
worsen.

● Advise patient to carry identification describing
disease process and medication regimen in the
event of emergency in which patient cannot relate
medical history.

● Explain need for continued medical follow-up to
assess effectiveness and possible side effects of
medication. Periodic lab tests and eye exams may
be needed.

● Long-term Therapy: Encourage patient to eat a
diet high in protein, calcium, and potassium, and
low in sodium and carbohydrates (see
Appendix M). Alcohol should be avoided during
therapy; mayqrisk of GI irritation.

● If rectal dose used 21 days, decrease to every
other night for 2–3 weeks to decrease gradually.

Evaluation/Desired Outcomes
● Decrease in presenting symptoms with minimal

systemic side effects.
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● Suppression of the inflammatory and immune re-
sponses in autoimmune disorders, allergic reac-
tions, and neoplasms.

● Management of symptoms in adrenal insuffi-
ciency.

● Improvement of symptoms/sequelae of Crohn’s
disease (decreased frequency of liquid stools, de-
creased abdominal complaints, improved sense
of well being).

● Improvement in symptoms of ulcerative colitis.
Clinical symptoms usually improve in 3–5 days.
Mucosal appearance may require 2–3 mo to im-
prove.

CORTICOSTEROIDS (TOPICAL/
LOCAL)
alclometasone
(al-kloe-met-a-sone)
Aclovate

amcinonide (am-sin-oh-nide)
Cyclocort

betamethasone
(bay-ta-meth-a-sone)

Betaderm, Beta-Val, Celestoderm,
Dermabet, Diprolene, Diprolene AF,
Luxiq, Prevex, Rolene, Rosone,

Valisone, Valnac

clobetasol (kloe-bay-ta-sol)
Clobex, Cormax, Dermovate, Embe-
line, Embeline E, Olux, Olux-E, Temo-
vate, Temovate E

clocortolone (kloe-kore-toe-lone)
Cloderm

desonide (des-oh-nide)
Desocort, Desonate, DesOwen,
Tridesilon, Verdeso

desoximetasone
(dess-ox-i-met-a-sone)

Desoxi, Topicort, Topicort-LP

diflorasone (dye-flor-a-sone)
fluocinolone (floo-oh-sin-oh-lone)
Capex, Derma-Smoothe/FS,

Fluoderm, Synalar
fluocinonide (floo-oh-sin-oh-nide)

Lidemol, Lidex, Lidex-E, Lyderm,
Tiamol, Topactin, Vanos

flurandrenolide
(flure-an-dren-oh-lide)
Cordran, Drenison
fluticasone (floo-ti-ka-sone)
Cutivate
halcinonide (hal-sin-oh-nide)
Halog
halobetasol (hal-oh-bay-ta-sol)
Ultravate
hydrocortisone
(hye-droe-kor-ti-sone)
Acticort, Aeroseb-HC, Ala-Cort, Ala-
Scalp, Alphaderm, Anusol HC, Bactine,

Barriere-HC, CaldeCORT Anti-Itch,
Carmol HC, Cetacort, Cortacet, Cor-
taid, Cortate, Cort-Dome,

Cortef Feminine Itch, Corticaine,
Corticreme, Cortifair, Cortifoam,

Cortizone, Dermacort, DermiCort,
Dermtex HC, Emo-Cort, FoilleCort,
Gynecort, Hemril-HC, Hi-Cor, Hycort,

Hyderm, Hydro-Tex, LactiCare-HC,
Lanacort 9-1-1, Lemoderm, Locoid,

Novohydrocort, Nutracort, Orabase-
HCA, Pandel, Penecort, Pharma-Cort,
Prevex HC, Proctocort, Rhulicort, Syn-
acort, Texacort, Unicort, Westcort
mometasone (moe-met-a-sone)

Elocom, Elocon
prednicarbate (pred-ni-kar-bate)
Dermatop
triamcinolone
(trye-am-sin-oh-lone)

Aristocort, Kenalog, Triaderm, Tri-
derm
Classification
Therapeutic: anti-inflammatories (steroidal)
Pharmacologic: corticosteroids (topical)

Pregnancy Category C

Indications
Management of inflammation and pruritis associated
with various allergic/immunologic skin problems.

Action
Suppress normal immune response and inflamma-
tion. Therapeutic Effects: Suppression of der-
matologic inflammation and immune processes.



Name /bks_51510_deglin_dg/51510_c        02/17/2012 03:19PM     Plate # 0-Compositepg 372   # 124

372 CORTICOSTEROIDS (TOPICAL/LOCAL)

Pharmacokinetics
Absorption: Minimal. Prolonged use on large sur-
face areas, application of large amounts, or use of
occlusive dressings mayqsystemic absorption.
Distribution: Remain primarily at site of action.
Metabolism and Excretion: Usually metabo-
lized in skin; some have been modified to resist lo-
cal metabolism and have a prolonged local effect.
Half-life: Betamethasone— 3–5 hr (plasma),
36–54 hr (tissue). Dexamethasone—3–4.5 hr
(plasma), 36–54 hr (tissue). Hydrocortisone—
1.5–2 hr (plasma), 8–12 hr (tissue). Triamcino-
lone—2–�5 hr (plasma), 18–36 hr (tissue).

TIME/ACTION PROFILE (response depends
on condition being treated)

ROUTE ONSET PEAK DURATION

Topical min–hr hr–days hr–days

Contraindications/Precautions
Contraindicated in: Hypersensitivity or known
intolerance to corticosteroids or components of ve-
hicles (ointment or cream base, preservative, alco-
hol); Untreated bacterial or viral infections.
Use Cautiously in: Hepatic dysfunction; Diabetes
mellitus, cataracts, glaucoma, or tuberculosis (use
of large amounts of high-potency agents may worsen
condition); Patients with pre-existing skin atrophy;
OB, Lactation: Chronic use at high dosages may re-
sult in adrenal suppression in mother and growth
suppression in children; Pedi: Children may be
more susceptible to adrenal and growth suppres-
sion. Clobetasol not recommended for children �12
yr; desoximetasone not recommended for children
�10 yr.

Adverse Reactions/Side Effects
Derm: allergic contact dermatitis, atrophy, burn-
ing, dryness, edema, folliculitis, hypersensitivity re-
actions, hypertrichosis, hypopigmentation, irritation,
maceration, miliaria, perioral dermatitis, secondary
infection, striae. Misc: adrenal suppression (q
dose, long-term therapy).

Interactions
Drug-Drug: None significant.

Route/Dosage
Topical (Adults and Children ): 1–4 times daily
(depends on product, preparation, and condition
being treated).
Rect (Adults): hydrocortisone Aerosol foam—
90 mg 1–2 times/day for 2–3 wk; then adjusted.

Availability
Alclometasone (generic available)
Cream: 0.05%. Ointment: 0.05%.

Amcinonide (generic available)
Cream: 0.1%. Lotion: 0.1%. Ointment: 0.1%.

Betamethasone (generic available)
Cream: 0.05%, 0.1%. Gel: 0.05%. Lotion: 0.05%,
0.1%. Ointment: 0.05%, 0.1%. Aerosol Foam:
0.12%. In combination with: clotrimazole (Lo-
trisone), calcipotriene (Taclonex); see Appendix B.

Clobetasol (generic available)
Cream: 0.05%. Emollient cream: 0.05%. Foam:
0.05%. Gel: 0.05%. Ointment: 0.05%. Foam:
0.05%. Lotion: 0.05%. Scalp solution: 0.05%.
Shampoo: 0.05%. Spray: 0.05%.

Clocortolone
Cream: 0.1%.

Desonide (generic available)
Cream: 0.05%. Foam: 0.05%. Gel: 0.05%. Oint-
ment: 0.05%. Lotion: 0.05%.

Desoximetasone (generic available)
Cream: 0.05%, 0.25%. Gel: 0.05%. Ointment:
0.25%.

Diflorasone (generic available)
Cream: 0.05%. Ointment: 0.05%.

Fluocinolone (generic available)
Cream: 0.01%, 0.025%. Ointment: 0.025%. Solu-
tion: 0.01%. Shampoo: 0.01%. Oil: 0.01%.

Fluocinonide (generic available)
Cream: 0.05%, 0.1%. Gel: 0.05%. Ointment:
0.05%. Solution: 0.05%.

Flurandrenolide
Lotion: 0.05%. Tape: 4 mcg/cm2.

Fluticasone (generic available)
Cream: 0.05%. Lotion: 0.05%. Ointment:
0.005%.

Halcinonide
Cream: 0.1%. Ointment: 0.1%. Solution: 0.1%.

Halobetasol (generic available)
Cream: 0.05%. Ointment: 0.05%.

Hydrocortisone (generic available)
Cream: 0.1%, 0.2%, 0.5%Rx, OTC, 1%Rx, OTC, 2.5%.
Gel: 1%Rx, OTC. Ointment: 0.1%, 0.2%, 0.5%Rx, OTC,
1%Rx, OTC, 2.5%. Lotion: 1%Rx, OTC, 2.5%. Solution:
1%, 2.5%. Spray: 0.5%Rx, OTC, 1%Rx, OTC. Rectal
cream: 1%. Rectal aerosol: 10%. In combina-
tion with: acetic acid, antifungals, anti-infectives,
antihistamines, urea, and benzoyl peroxide in vari-
ous otic and topical preparations; acyclovir (Lipso-
vir cream). See Appendix B.

Mometasone (generic available)
Cream: 0.1%. Ointment: 0.1%. Lotion: 0.1%.
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Prednicarbate (generic available)
Cream: 0.1%.

Triamcinolone (generic available)
Cream: 0.025%, 0.1%, 05%. Ointment: 0.025%,
0.1%, 0.5%. Lotion: 0.025%, 0.1%. Spray: 0.2 mg/
2-sec spray. In combination with: acetic acid,
antifungals, anti-infectives, antihistamines, urea, and
benzoyl peroxide in various otic and topical prepa-
rations. See Appendix B.

NURSING IMPLICATIONS
Assessment
● Assess affected skin before and daily during ther-

apy. Note degree of inflammation and pruritus.
Notify health care professional if symptoms of in-
fection (increased pain, erythema, purulent exu-
date) develop.

● Lab Test Considerations: Adrenal function
tests may be ordered to assess degree of hypotha-
lamic-pituitary-adrenal (HPA) axis suppression
in long-term topical therapy. Children and pa-
tients with dose applied to a large area, using an
occlusive dressing, or using high-potency prod-
ucts are at highest risk for HPA suppression.

● May causeqserum and urine glucose concentra-
tions if significant absorption occurs.

Potential Nursing Diagnoses
Risk for impaired skin integrity (Indications)
Risk for infection (Side Effects)

Implementation
● Choice of vehicle depends on site and type of le-

sion. Ointments are more occlusive and preferred
for dry, scaly lesions. Creams should be used on
oozing or intertriginous areas, where the occlu-
sive action of ointments might cause folliculitis or
maceration. Creams may be preferred for esthetic
reasons even though they may dry skin more than
ointments. Gels, aerosols, lotions, and solutions
are useful in hairy areas.

● Topical: Apply ointments, creams, or gels spar-
ingly as a thin film to clean, slightly moist skin.
Wear gloves. Apply occlusive dressing only if
specified by health care professional.

● Apply lotion, solution, or gel to hair by parting
hair and applying a small amount to affected
area. Rub in gently. Protect area from washing,
clothing, or rubbing until medication has dried.
Hair may be washed as usual but not right after
applying medication.

● Use aerosols by shaking well and spraying on af-
fected area, holding container 3–6 in. away.
Spray for about 2 seconds to cover an area the

size of a hand. Do not inhale. If spraying near
face, cover eyes.

Patient/Family Teaching
● Instruct patient on correct technique of medica-

tion administration. Emphasize importance of
avoiding the eyes. Apply missed doses as soon as
remembered unless almost time for the next
dose.

● Caution patient to use only as directed. Avoid us-
ing cosmetics, bandages, dressings, or other skin
products over the treated area unless directed by
health care professional.

● Advise parents of pediatric patients not to apply
tight-fitting diapers or plastic pants on a child
treated in the diaper area; these garments work
as an occlusive dressing and may cause more of
the drug to be absorbed.

● Advise patient to consult health care professional
before using medicine for condition other than
indicated.

● Caution women that medication should not be
used extensively, in large amounts, or for pro-
tracted periods if they are pregnant or planning to
become pregnant.

● Instruct patient to inform health care professional
if symptoms of underlying disease return or
worsen or if symptoms of infection develop.

● Fluticasone: Advise patient to avoid excessive
natural or artificial exposure (tanning booth, sun
lamp) to areas where lotion is applied.

Evaluation/Desired Outcomes
● Resolution of skin inflammation, pruritus, or

other dermatologic conditions.

cortisone, See CORTICOSTEROIDS
(SYSTEMIC).

crizotinib (kriz-oh-ti-nib)
Xalkori
Classification
Therapeutic: antineoplastics
Pharmacologic: kinase inhibitors

Pregnancy Category D

Indications
Locally advanced/metastatic non-small cell lung
cancer (NSCLC) that is positive for anaplastic lym-
phoma kinase (ALK).
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Action
Inhibits receptor tyrosine kinases including anaplas-
tic lymphoma kinase (ALK), Hepatocyte Growth Fac-
tor Receptor (HGFR, c-Met), and Recepteur
d’Origine Nantais (RON). Therapeutic Effects:
Decreased spread of lung cancer.

Pharmacokinetics
Absorption: 43% absorbed following oral admin-
istration.
Distribution: Extensively distributed to tissues.
Metabolism and Excretion: Mostly metabolized
by the liver (CYP3A4/5 enzyme system), also acts as
a inhibitor of CYP3A. 53% excreted in feces un-
changed, 2.3% eliminated unchanged in urine.
Half-life: 42 hr.

TIME/ACTION PROFILE (blood levels)

ROUTE ONSET PEAK DURATION

PO unknown 4–6 hr unknown

Contraindications/Precautions
Contraindicated in: Concurrent use of strong in-
hibitors/inducers of the CYP3A enzyme system; Con-
genital long QT syndrome; OB: May cause fetal
harm; Lactation: Breast feeding should be avoided.
Use Cautiously in: HF, bradyarrhythmias, elec-
trolyte abnormalities, concurrent medications that
prolong QT interval (increased risk of arrhythmias);

Blood levels are increased in patients with Asian
ethnicity; Hepatic impairment; Severe renal impair-
ment; Patients with child-bearing potential; Pedi:
Safe and effective use in children has not been estab-
lished.

Adverse Reactions/Side Effects
CNS: fatigue, headache, insomnia. EENT: visual
disturbances. Resp: PNEUMONITIS. CV: QTC prolon-
gation, edema, chest pain. GI: constipation, diar-
rhea, nausea, vomiting, abdominal pain, dysgeusia,
pappetite,qliver enzymes, stomatitis. Derm:
rash. Neuro: neuropathy. Misc: fever.

Interactions
Drug-Drug: Concurrent use of strong CYP3A in-
hibitors including atazanavir, clarithromycin,
indinavir, itraconazole, ketoconazole, nefazo-
done, nelfinavir, ritonavir, saquinavir, telith-
romycin, troleandomycin and voriconazole
mayqblood levels and should be avoided. Concur-
rent use of strong inducers of the CYP3A system in-
cluding carbamazepine, phenobarbital, phe-
nytoin, rifabutin and rifampin maypblood
levels and effectiveness and should be avoided.
Drug-Natural Products: Concurrent use of St.
John’s wort maypblood levels and effectiveness
and should be avoided.

Drug-Food: Grapefruit or grapefruit juice may
qblood levels and should be avoided.

Route/Dosage
PO (Adults): 250 mg twice daily; dose adjusted ac-
cording to tolerance, toxicity or adverse effects.

Availability
Capsules: 200 mg, 250 mg.

NURSING IMPLICATIONS
Assessment
● Assess respiratory function (lung sounds, dyspnea,

oxygen saturation) periodically during therapy.
● Monitor for signs and symptoms of pneumonitis

(difficulty breathing, shortness or breath, cough
with or without mucus, fever) periodically during
therapy.

● Assess for signs and symptoms of neuropathy
(burning, dysesthesia, hyperesthesia, hypoesthe-
sia, neuralgia, paresthesia, peripheral neuropathy
sensory and motor) periodically during therapy.
Usually Grade 1.

● Lab Test Considerations: Monitor CBC with
differential monthly and as clinically indicated;
more frequently if Grade 3 or 4 toxicities occur.
If Grade 3 hematologic toxicity occurs, with-
hold dose until recovery to Grade �2, then re-
sume same dose schedule. If Grade 4 hemato-
logic toxicity occurs, withhold until recovery to
Grade �2, then resume at 200 mg twice daily.
May also cause Grade 3 or 4 neutropenia, throm-
bocytopenia, and lymphopenia.

● Monitor liver function tests monthly and as clini-
cally indicated; more frequently if Grade 2, 3, 4
abnormalities occur. If Grade 3 or 4 AST or ALT
qwith Grade �1 total bilirubin occurs, with-
hold until recovery to Grade �1 or baseline, then
resume at 200 mg twice daily. If Grade 2, 3, or 4
AST or ALTqwith concurrent Grade 2, 3, or 4
total bilirubinq(with no cholestasis or he-
molysis), permanently discontinue. If any Grade
of pneumonitis occurs, permanently discon-
tinue. If Grade 3 QTc prolongation occurs, with-
hold until recovery to Grade �1, then resume at
200 mg twice daily. If Grade 4 QTc prolongation
occurs, permanently discontinue.

Potential Nursing Diagnoses
Impaired gas exchange (Indications)

Implementation
● PO: Administer twice daily without regard to

food. Swallow capsules whole, do not crush, dis-
solve, or open.

Patient/Family Teaching
● Instruct patient to take crizotinib as directed; do

not change dose or stop taking without consulting
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health care professional. Take missed doses as
soon as remembered unless �6 hrs until next
dose. If �6 hr to next dose, skip dose and return
to regular schedule; do not double doses. Advise
patient to read the Patient Information leaflet
before starting and with each Rx refill in case of
changes.

● Advise patient to avoid eating grapefruit or drink-
ing grapefruit juice during therapy.

● Caution patient that dizziness and visual disorders
may occur. Advise patient to avoid driving or
other activities requiring alertness until response
to medication is known. Visual disturbances gen-
erally start within 2 wks of therapy. Instruct pa-
tient to notify health care professional if flashes of
light or new or worse vitreous floaters occur;
ophthalmological evaluation should be consid-
ered.

● Inform patient that nausea, diarrhea, vomiting,
and constipation are common side effects. Stan-
dard anti-emetic, antidiarrheal, and laxative med-
ications are usually effective.

● Instruct patient to notify health care professional
of all Rx or OTC medications, vitamins, or herbal
products being taken and consult health care
professional before taking any new medications.

● Instruct women of childbearing age and their
partners to use effective contraception during and
for at least 90 days following discontinuation of
therapy and to avoid breastfeeding during ther-
apy.

Evaluation/Desired Outcomes
● Decrease spread of lung cancer.

cyanocobalamin, See VITAMIN B12
PREPARATIONS.

cyclobenzaprine
(sye-kloe-ben-za-preen)
Amrix, Flexeril
Classification
Therapeutic: skeletal muscle relaxants (cen-
trally acting)

Pregnancy Category B

Indications
Management of acute painful musculoskeletal con-
ditions associated with muscle spasm. Unlabeled
Use: Management of fibromyalgia.

Action
Reduces tonic somatic muscle activity at the level of
the brainstem. Structurally similar to tricyclic antide-
pressants. Therapeutic Effects: Reduction in
muscle spasm and hyperactivity without loss of func-
tion.

Pharmacokinetics
Absorption: Well absorbed from the GI tract.
Distribution: Unknown.
Protein Binding: 93%.
Metabolism and Excretion: Mostly metabolized
by the liver.
Half-life: 1–3 days.

TIME/ACTION PROFILE (skeletal muscle
relaxation)

ROUTE ONSET PEAK† DURATION

PO within 1 hr 3–8 hr 12–24 hr
Extended re-

lease
unk unk 24 hr

†Full effects may not occur for 1– 2 wk

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Should not
be used within 14 days of MAO inhibitor therapy;
Immediate period after MI; Severe or symptomatic
cardiovascular disease; Cardiac conduction distur-
bances; Hyperthyroidism.
Use Cautiously in: Cardiovascular disease; Geri:
Appears on Beers list. Poorly tolerated due to anti-
cholinergic effects; OB, Lactation, Pedi: Pregnancy,
lactation, and children �15 yr (safety not estab-
lished).

Adverse Reactions/Side Effects
CNS: dizziness, drowsiness, confusion, fatigue,
headache, nervousness. EENT: dry mouth, blurred
vision. CV: arrhythmias. GI: constipation, dyspep-
sia, nausea, unpleasant taste. GU: urinary retention.

Interactions
Drug-Drug: Additive CNS depression with other
CNS depressants, including alcohol, antihista-
mines, opioid analgesics, and sedative/hypnot-
ics. Additive anticholinergic effects with drugs pos-
sessing anticholinergic properties, including
antihistamines, antidepressants, atropine, di-
sopyramide, haloperidol, and phenothiazines.
Avoid use within 14 days of MAO inhibitors (hy-
perpyretic crisis, seizures, and death may occur).
Drug-Natural Products: Concomitant use of
kava-kava, valerian, chamomile, or hops canq
CNS depression.
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Route/Dosage
PO (Adults): Acute painful musculoskeletal con-
ditions— Immediate-release: 10 mg 3 times daily
(range 20–40 mg/day in 2–4 divided doses; not to
exceed 60 mg/day); Extended-release: 15–30 mg
once daily. Fibromyalgia—5–40 mg at bedtime
(unlabeled).

Availability (generic available)
Tablets : 5 mg, 10 mg. Cost: Generic—5 mg
$10.00/90, 10 mg $10.00/90. Extended-release
capsules (Amrix): 15 mg, 30 mg. Cost: 15 mg
$974.98/90.

NURSING IMPLICATIONS
Assessment
● Assess patient for pain, muscle stiffness, and

range of motion before and periodically through-
out therapy.

● Geri: Assess geriatric patients for anticholinergic
effects (sedation and weakness).

Potential Nursing Diagnoses
Acute pain (Indications)
Impaired physical mobility (Indications)
Risk for injury (Side Effects)

Implementation
● PO: May be administered with meals to minimize

gastric irritation.
● Swallow extended-release capsules whole; do not

open, crush, or chew.

Patient/Family Teaching
● Instruct patient to take medication as directed; do

not take more than the prescribed amount. Taken
missed doses within 1 hr of time ordered; other-
wise, return to normal dose schedule. Do not
double doses.

● Medication may cause drowsiness, dizziness, and
blurred vision. Caution patient to avoid driving or
other activities requiring alertness until response
to drug is known.

● Advise patient to avoid concurrent use of alcohol
or other CNS depressants with this medication.

● If constipation becomes a problem, advise patient
that increasing fluid intake and bulk in diet and
stool softeners may alleviate this condition.

● Advise patient to notify health care professional if
symptoms of urinary retention (distended abdo-
men, feeling of fullness, overflow incontinence,
voiding small amounts) occur.

● Inform patient that good oral hygiene, frequent
mouth rinses, and sugarless gum or candy may
help relieve dry mouth.

Evaluation/Desired Outcomes
● Relief of muscular spasm in acute skeletal muscle

conditions. Maximum effects may not be evident

for 1–2 wk. Use is usually limited to 2–3 wk;
however, has been effective for at least 12 wk in
the management of fibromyalgia.

HIGH ALERT

cyclophosphamide
(sye-kloe-fos-fa-mide)

Procytox
Classification
Therapeutic: antineoplastics, immunosup-
pressants
Pharmacologic: alkylating agents

Pregnancy Category D

Indications
Alone or with other modalities in the management
of: Hodgkin’s disease, Malignant lymphomas, Multi-
ple myeloma, Leukemias, Mycosis fungoides, Neuro-
blastoma, Ovarian carcinoma, Breast carcinoma,
and a variety of other tumors. Minimal change ne-
phrotic syndrome in children. Unlabeled Use: Se-
vere active rheumatoid arthritis or Wegener’s granu-
lomatosis.

Action
Interferes with DNA replication and RNA transcrip-
tion, ultimately disrupting protein synthesis (cell-cy-
cle phase–nonspecific). Therapeutic Effects:
Death of rapidly replicating cells, particularly malig-
nant ones. Also has immunosuppressant action in
smaller doses.

Pharmacokinetics
Absorption: Inactive parent drug is well absorbed
from the GI tract. Converted to active drug by the
liver.
Distribution: Widely distributed. Limited penetra-
tion of the blood-brain barrier. Crosses the placenta;
enters breast milk.
Metabolism and Excretion: Converted to active
drug by the liver; 30% eliminated unchanged by the
kidneys.
Half-life: 4–6.5 hr.

TIME/ACTION PROFILE (effects on blood
counts)

ROUTE ONSET PEAK DURATION

PO, IV 7 days 7–15 days 21 days

Contraindications/Precautions
Contraindicated in: Hypersensitivity; OB, Lacta-
tion: Pregnancy or lactation.
Use Cautiously in: Active infections; Bone mar-
row depression; Other chronic debilitating illnesses;
OB: Patients with childbearing potential.
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Adverse Reactions/Side Effects
Resp: PULMONARY FIBROSIS. CV: MYOCARDIAL FIBRO-
SIS, hypotension. GI: anorexia, nausea, vomiting.
GU: HEMORRHAGIC CYSTITIS, hematuria. Derm: alo-
pecia. Endo: gonadal suppression, syndrome of in-
appropriate antidiuretic hormone (SIADH). He-
mat: LEUKOPENIA, thrombocytopenia, anemia.
Metab: hyperuricemia. Misc: secondary neo-
plasms.

Interactions
Drug-Drug: Phenobarbital or rifampin mayq
toxicity of cyclophosphamide. Concurrent allopuri-
nol or thiazide diuretics may exaggerate bone
marrow depression. May prolong neuromuscular
blockade from succinylcholine. Cardiotoxicity may
be additive with other cardiotoxic agents (e.g., cy-
tarabine, daunorubicin, doxorubicin). Mayp
serum digoxin levels. Additive bone marrow de-
pression with other antineoplastics or radiation
therapy. May potentiate the effects of warfarin.
Maypantibody response to live-virus vaccines
andqrisk of adverse reactions. Prolongs the effects
of cocaine.

Route/Dosage
Many regimens are used.
PO (Adults): 1–5 mg/kg/day.
PO (Children): Induction—2–8 mg/kg/day
(60–250 mg/m2/day) in divided doses for 6 days or
longer. Maintenance—2–5 mg/kg (50–150 mg/
m2/day) twice weekly.
IV (Adults): 40–50 mg/kg in divided doses over
2–5 days or 10–15 mg/kg q 7–10 days or 3–5
mg/kg twice weekly or 1.5–3 mg/kg/day. Other reg-
imens may use larger doses.
IV (Children): Induction—2–8 mg/kg/day (60–
250 mg/m2/day) in divided doses for 6 days or
longer. Total dose for 7 days may be given as a sin-
gle weekly dose. Maintenance—10–15 mg/kg
every 7–10 days or 30 mg/kg q 3–4 wk.

Availability (generic available)
Tablets: 25 mg, 50 mg. Injection: 500 mg, 1 g,
2 g.

NURSING IMPLICATIONS
Assessment
● Monitor BP, pulse, respiratory rate, and tempera-

ture frequently during administration. Report sig-
nificant changes.

● Monitor urinary output frequently during therapy.
To reduce the risk of hemorrhagic cystitis, fluid
intake should be at least 3000 mL/day for adults

and 1000–2000 mL/day for children. May be ad-
ministered with mesna.

● Monitor for bone marrow depression. Assess for
bleeding (bleeding gums, bruising, petechiae,
guaiac stools, urine, and emesis) and avoid IM
injections and taking rectal temperatures if plate-
let count is low. Apply pressure to venipuncture
sites for 10 min. Assess for signs of infection dur-
ing neutropenia. Anemia may occur. Monitor for
increased fatigue, dyspnea, and orthostatic hypo-
tension.

● Assess nausea, vomiting, and appetite. Weigh
weekly. Antiemetics may be given 30 min before
administration of medication to minimize GI ef-
fects. Anorexia and weight loss can be minimized
by feeding frequent light meals.

● Encourage patient to drink 2000–3000 mL/day
to promote excretion of uric acid. Alkalinization
of the urine may be used to help prevent uric acid
nephropathy.

● Assess cardiac and respiratory status for dyspnea,
rales/crackles, weight gain, edema. Pulmonary
toxicity may occur after prolonged therapy. Cardi-
otoxicity may occur early in therapy and is char-
acterized by symptoms of HF.

● Lab Test Considerations: Monitor CBC with
differential and platelet count before and periodi-
cally during therapy. The nadir of leukopenia oc-
curs in 7–12 days (recovery in 17–21 days).
Leukocytes should be maintained at 2500–4000/
mm3. May also cause thrombocytopenia (nadir
10–15 days), and rarely causes anemia.

● Monitor BUN, creatinine, and uric acid before
and frequently during therapy to detect nephro-
toxicity.

● Monitor ALT, AST, LDH, and serum bilirubin be-
fore and frequently during therapy to detect hepa-
totoxicity.

● Urinalysis should be evaluated before initiating
therapy and frequently during therapy to detect
hematuria or change in specific gravity indicative
of SIADH.

● May suppress positive reactions to skin tests for
Candida, mumps, Trichophyton, and tuberculin
purified-protein derivative (PPD). May also pro-
duce false-positive results in Papanicolaou
smears.

Potential Nursing Diagnoses
Risk for infection (Side Effects)
Disturbed body image (Side Effects)

Implementation
● High Alert: Fatalities have occurred with

chemotherapeutic agents. Before administering,
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clarify all ambiguous orders; double-check sin-
gle, daily, and course-of-therapy dose limits; have
second practitioner independently double-check
original order, calculations, and infusion pump
settings.

● PO: Administer medication on an empty stomach.
If severe gastric irritation develops, medication
may be given with food.

● Oral solution can be formed by diluting powder
for injection in aromatic elixir to a concentration
of 1–5 mg of cyclophosphamide/mL. Reconsti-
tuted preparations should be refrigerated and
used within 2 wk.

● IV: Prepare solution for IV administration in a
biologic cabinet. Wear gloves, gown, and mask
while handling IV medication. Discard IV equip-
ment in specially designated containers.

● Prepare IV solution by diluting each 100 mg with
5 mL of sterile water or bacteriostatic water for
injection containing parabens. Shake solution
gently and allow to stand until clear. Use solution
without bacteriostatic water within 6 hr. Solution
prepared with bacteriostatic water is stable for 24
hr at room temperature, 6 days if refrigerated.

IV Administration

● pH: 3.0–9.0.
● Direct IV: Administer reconstituted solution un-

diluted. Concentration: 20 mg/mL. Rate: Ad-
minister at a rate of 100 mg/min.

● Intermittent Infusion: Diluent: May be fur-
ther diluted in up to 250 mL of D5W, 0.9% NaCl,
0.45% NaCl, dextrose/saline combinations, LR, or
dextrose/Ringer’s solution. Concentration:
20–25 mg/mL. Rate: Administer over 30–60
min.

● Y-Site Compatibility: acyclovir, alemtuzumab,
alfentanil, allopurinol, amifostine, amikacin, ami-
nocaproic acid, aminophylline, amiodarone, am-
photericin B lipid complex, amphotericin B lipo-
some, ampicillin, ampicillin/sulbactam,
anidulafungin, argatroban, atracurium, az-
treonam, bivalirudin, bleomycin, bumetanide,
buprenorphine, butorphanol, calcium chloride,
calcium gluconate, carboplatin, carmustine, cas-
pofungin, cefazolin, cefepime, cefoperazone, cef-
otaxime, cefoxitin, ceftazidime, ceftriaxone, cefu-
roxime, chloramphenicol, chlorpromazine,
ciprofloxacin, cisatracurium, cisplatin, cladri-
bine, clindamycin, cyclosporine, cytarabine, dac-
tinomycin, dapotomycin, daunorubicin, dexame-
thasone, dexmedetomidine, dexrazoxane,
digoxin, diltiazem, diphenhydramine, dobuta-
mine, docetaxel, dolasetron, dopamine, doripe-
nem, doxacurium, doxorubicin, doxorubicin li-
posome, doxycycline, droperidol, enalaprilat,
ephedrine, epinephrine, epirubicin, ertapenem,

erythromycin, esmolol, etoposide, etoposide
phosphate, famotidine, fenoldopam, fentanyl, fil-
grastim, fluconazole, fludarabine, fluorouracil,
foscarnet, fosphenytoin, furosemide, ganciclovir,
gemcitabine, gentamicin, granisetron, haloperi-
dol, heparin, hetastarch, hydrocortisone, hydro-
morphone, idarubicin, imipenem/cilastatin, insu-
lin, irinotecan, isoproterenol, kanamycin,
ketorolac, labetalol, leucovorin calcium, levoflox-
acin, levorphanol, lidocaine, linezolid, loraze-
pam, magnesium sulfate, mannitol, melphalan,
meperidine, meropenem, mesna, methohexital,
methotrexate, methylprednisolone, metoclopra-
mide, metoprolol, metronidazole, midazolam,
milrinone, mitomycin, mitoxantrone, morphine,
nafcillin, nalbuphine, naloxone, nesiritide, nitro-
glycerin, nitroprusside, norepinephrine, octreo-
tide, ondansetron, oxacillin, oxaliplatin, pacli-
taxel, palonosetron, pamidronate, pancuronium,
pantoprazole, pemetrexed, potassium acetate,
penicillin G potassium, pentamidine, pentobarbi-
tal, phenobarbital, phenylephrine, piperacillin/ta-
zobactam, potassium chloride, potassium phos-
phates, procainamide, prochlorperazine,
promethazine, propofol, propranolol, quinupris-
tin/dalfopristin, ranitidine, remifentanil, rituxi-
mab, rocuronium, sargramostim, sodium acetate,
sodium bicarbonate, sodium phosphates, succi-
nylcholine, sufentanil, tacrolimus, teniposide,
theophylline, thiopental, thiotepa, ticarcillin/cla-
vulanate, tigecycline, tirofiban, tobramycin, topo-
tecan, trastuzumjab, trimethoprim/sulfamethox-
azole, vancomycin, vasopressin, vecuronium,
verapamil, vinblastine, vincristine, vinorelbine,
voriconazole, zidovudine, zoledronic acid.

● Y-Site Incompatibility: amphotericin B choles-
teryl, amphotericin B colloidal, diazepam, phe-
nytoin.

Patient/Family Teaching
● Instruct patient to take dose in early morning.

Emphasize need for adequate fluid intake for 72
hr after therapy. Patient should void frequently to
decrease bladder irritation from metabolites ex-
creted by the kidneys. Report hematuria immedi-
ately. If a dose is missed, contact health care pro-
fessional.

● Instruct patient to notify health care professional
promptly if fever; sore throat; signs of infection;
lower back or side pain; difficult or painful urina-
tion; sores in the mouth or on the lips; yellow dis-
coloration of skin or eyes; bleeding gums; bruis-
ing; petechiae; blood in urine, stool, or emesis;
unusual swelling; joint pain; shortness of breath;
or confusion occurs. Caution patient to avoid
crowds and persons with known infections. In-
struct patient to use soft toothbrush and electric
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razor and to avoid falls. Patient should also be
cautioned not to drink alcoholic beverages or to
take products containing aspirin or NSAIDs; may
precipitate GI hemorrhage.

● Advise patient that this medication may cause ste-
rility and menstrual irregularities or cessation of
menses. This drug is also teratogenic, and contra-
ceptive measures should continue for at least 4
mo after completion of therapy.

● Discuss with patient the possibility of hair loss.
Explore methods of coping. May also cause dark-
ening of skin and fingernails.

● Instruct patient not to receive any vaccinations
without advice of health care professional.

Evaluation/Desired Outcomes
● Decrease in size or spread of malignant tumors.
● Improvement of hematologic status in patients

with leukemia. Maintenance therapy is instituted
if leukocyte count remains between 2500 and
4000/mm3 and if patient does not demonstrate
serious side effects.

● Management of minimal change nephrotic syn-
drome in children.

cycloSPORINE†
(sye-kloe-spor-een)
Neoral, SandIMMUNE, Gengraf
Classification
Therapeutic: immunosuppressants, antirheu-
matics (DMARD)
Pharmacologic: polypeptides (cyclic)

Pregnancy Category C
†See Appendix C for ophthalmic use

Indications
PO, IV: Prevention and treatment of rejection in re-
nal, cardiac, and hepatic transplantation (with corti-
costeroids). PO: Treatment of severe active rheuma-
toid arthritis (Neoral only). Treatment of severe
recalcitrant psoriasis in adult nonimmunocom-
promised patients (Neoral only). Unlabeled Use:
Management of recalcitrant ulcerative colitis. Treat-
ment of steroid resistant nephrotic syndrome. Treat-
ment of severe steroid resistant autoimmune dis-
ease. Prevention and treatment of graft vs. host
disease in bone marrow transplant patients.

Action
Inhibits normal immune responses (cellular and
humoral) by inhibiting interleukin-2, a factor neces-
sary for initiation of T-cell activity.Therapeutic

Effects: Prevention of rejection reactions. Slowed
progression of rheumatoid arthritis or psoriasis.

Pharmacokinetics
Absorption: Erratically absorbed (range 10–
60%) after oral administration, with significant first-
pass metabolism by the liver. Microemulsion
(Neoral) has better bioavailability.
Distribution: Widely distributed, mainly into ex-
tracellular fluid and blood cells. Crosses the pla-
centa; enters breast milk.
Protein Binding: 90–98%.
Metabolism and Excretion: Extensively metabo-
lized by the liver by CYP3A4 (first pass); excreted in
bile, small amounts excreted unchanged in urine.
Half-life: Children—7 hr; adults—19 hr.

TIME/ACTION PROFILE (blood levels)

ROUTE ONSET PEAK DURATION

PO unknown† 2–6 hr unknown
IV unknown end of infu-

sion
unknown

†Onset of action in rheumatoid arthritis is 4– 8 wk and may
last 4 wk after discontinuation; for psoriasis, onset is2– 6 wk
and lasts 6 wk following discontinuation

Contraindications/Precautions
Contraindicated in: Hypersensitivity to cyclo-
sporine or polyoxyethylated castor oil (vehicle for IV
form); OB, Lactation: Should not be given unless
benefits outweigh risks; Disulfiram therapy or
known alcohol intolerance (IV and oral liquid dose
forms contain alcohol); Psoriasis patients receiving
immunosuppressants or radiation; Uncontrolled hy-
pertension.
Use Cautiously in: Severe hepatic impairment
(doseprecommended); Renal impairment (fre-
quent dose changes may be necessary); Active infec-
tion; Pedi: Larger or more frequent doses may be re-
quired.

Adverse Reactions/Side Effects
CNS: SEIZURES, tremor, confusion, flushing, head-
ache, psychiatric problems. CV: hypertension. GI:
diarrhea, hepatotoxicity, nausea, vomiting, abdomi-
nal discomfort, anorexia, pancreatitis. GU: nephro-
toxicity. Derm: hirsutism, acne. F and E: hyperka-
lemia, hypomagnesemia. Hemat: anemia,
leukopenia, thrombocytopenia. Metab: hyperlipid-
emia, hyperuricemia. Neuro: hyperesthesia, pares-
thesia. Misc: gingival hyperplasia, hypersensitivity
reactions, infections (including activation of latent
viral infections such as BK virus-associated ne-
phropathy).



Name /bks_51510_deglin_dg/51510_c        02/17/2012 03:19PM     Plate # 0-Compositepg 380   # 132

380 cycloSPORINE†

Interactions
Drug-Drug:qblood levels and/or risk of toxicity
with azithromycin,clarithomycin, amphoteri-
cin B, aminoglycosides, amiodarone, anabolic
steroids, some calcium channel blockers, ci-
metidine, colchicine, danazol, erythromycin,
fluconazole, fluoroquinolones, ketoconazole,
itraconazole, voriconazole, metoclopramide,
methotrexate, miconazole, nefazodone
NSAIDs, melphalan, protease inhibitors quin-
upristin/dalfopristin, or hormonal contracep-
tives.qnephrotoxicity with acyclovir, amphoteri-
cin B, aminoglycosides, NSAIDs, trimethoprim,
ciprofloxacin, and vancomycin.qimmunosup-
pression with other immunosuppressants (cyclo-
phosphamide, azathioprine, corticosteroids). Bar-
biturates, phenytoin, rifampin, rifabutin,
carbamazepine, oxcarbazepine or sulfona-
mides mayplevels and effect.qrisk of hyperkale-
mia with potassium-sparing diuretics, potas-
sium supplements, or ACE inhibitors.qserum
levels/risk of toxicity from digoxin (pdigoxin dose
by 50%). Prolongs the action of neuromuscular
blocking agents.qrisk of seizures with imipe-
nem/cilastatin. Maypantibody response to live-
virus vaccines andqrisk of adverse reactions.q
risk of rhabdomyolysis with HMG-CoA reductase
inhibitors. Mayqlevels and risk of toxicity from
etoposide. Concurrent use with tacrolimus
should be avoided. Orlistatpabsorption; avoid
concurrent use. Mayqlevels and the risk of hypo-
glycemia from repaglinide.
Drug-Natural Products: Concomitant use with
echinacea and melatonin may interfere with im-
munosuppression. Use with St. John’s wort may
causepserum levels and organ rejection for trans-
plant patients.
Drug-Food: Concurrent ingestion of grapefruit
or grapefruit juiceqabsorption and should be
avoided. Foodpabsorption of microemulsion
products (Neoral).

Route/Dosage
Doses are adjusted on the basis of serum level moni-
toring.

Prevention of Transplant Rejection
(Sandimmune)
PO (Adults and Children): 14–18 mg/kg/dose
4–12 hr before transplant then 5–15 mg/kg/day di-
vided q 12–24 hr postoperatively, taper by 5%
weekly to maintenance dose of 3–10 mg/kg/day.
IV (Adults and Children): 5–6 mg/kg/dose 4–
12 hr before transplant, then 2–10 mg/kg/day in di-
vided doses q 8–24 hr; change to PO as soon as
possible.

Prevention of Transplant Rejection
(Neoral)
PO (Adults and Children): 4–12 mg/kg/day di-
vided q 12 hr (dose varies depending on organ
transplanted).

Rheumatoid Arthritis (Neoral only)
PO (Adults and Children): 2.5 mg/kg/day given
in 2 divided doses; mayqby 0.5–0.75 mg/kg/day
after 8 and 12 weeks, up to 4 mg/kg/day.pdose by
25–50% if adverse reactions occur.

Severe Psoriasis (Neoral only)
PO (Adults): 2.5 mg/kg/day given in 2 divided
doses, for at least 4 wk; then mayqby 0.5 mg/kg/
day q 2 wk, up to 4 mg/kg/day.pdose by 25–50%
if adverse reactions occur.

Autoimmune Diseases (Neoral only)
PO (Adults and Children): 1–3 mg/kg/day.

Availability (generic available)
Microemulsion soft gelatin capsules (Gengraf,
Neoral): 25 mg, 50 mg, 100 mg. Microemulsion
oral solution (Gengraf, Neoral): 100 mg/mL.
Soft gelatin capsules (Sandimmune): 25 mg,
100 mg. Oral solution (Sandimmune): 100 mg/
mL. Injection (Sandimmune): 50 mg/mL.

NURSING IMPLICATIONS
Assessment
● Monitor serum creatinine level, intake and output

ratios, daily weight, and BP during therapy. Re-
port significant changes.

● Prevention of Transplant Rejection: Assess
for symptoms of organ rejection throughout ther-
apy.

● IV: Monitor patient for signs and symptoms of hy-
persensitivity (wheezing, dyspnea, flushing of face
or neck) continuously during at least the first 30
min of each treatment and frequently thereafter.
Oxygen, epinephrine, and equipment for treat-
ment of anaphylaxis should be available with each
IV dose.

● Arthritis: Assess pain and limitation of move-
ment prior to and during administration.

● Prior to initiating therapy, perform a physical
exam including BP on 2 occasions to determine
baseline. Monitor BP every 2 wk during initial 3
mo, then monthly if stable. If hypertension oc-
curs, dose should be reduced.

● Psoriasis: Assess skin lesions prior to and dur-
ing therapy.

● Lab Test Considerations: Measure serum
creatinine, BUN, CBC, magnesium, potassium,
uric acid, and lipids at baseline, every 2 wk dur-
ing initial therapy, and then monthly if stable.
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Nephrotoxicity may occur; report significant in-
creases.

● May cause hepatotoxicity; monitor forqAST, ALT,
alkaline phosphatase, amylase, and bilirubin.

● May causeqserum potassium and uric acid lev-
els andpserum magnesium levels.

● Serum lipid levels may beq.
● Toxicity and Overdose: Evaluate serum cyclo-

sporine levels periodically during therapy. Dose
may be adjusted daily, in response to levels, dur-
ing initiation of therapy. Guidelines for desired
serum levels will vary among institutions.

Potential Nursing Diagnoses
Chronic pain (Indications)
Risk for infection (Side Effects)

Implementation
● Do not confuse cycloSPORINE with cyclophos-

phamide or cycloSERINE. Do not confuse Sand-
immune with Sandostatin.

● Given with other immunosuppressive agents. Pro-
tect transplant patients from staff and visitors who
may carry infection. Maintain protective isolation
as indicated.

● Microemulsion products (Neoral) and other
products (Sandimmune) are not interchange-
able.

● PO: Draw up oral solution in the pipette provided
with the medication. Mix oral solution with milk,
chocolate milk, apple juice or orange juice, pref-
erably at room temperature. Stir well and drink at
once. Use a glass container and rinse with more
diluent to ensure that total dose is taken. Admin-
ister oral doses with meals. Wipe pipette dry; do
not wash after use.

IV Administration

● pH: No Data.
● Intermittent Infusion: Diluent: Dilute each 1

mL (50 mg) of IV concentrate immediately before
use with 20–100 mL of D5W or 0.9% NaCl for in-
jection. Solution is stable for 24 hr in D5W. In
0.9% NaCl, it is stable for 6 hr in a polyvinylchlo-
ride container and 12 hr in a glass container at
room temperature. Concentration: 2.5 mg/mL.
Rate: Infuse slowly over 2–6 hr via infusion
pump.

● Continuous Infusion: May be administered
over 24 hr.

● Y-Site Compatibility: alemtuzumab, alfentanil,
amikacin, aminocaproic acid, aminophylline,
amphotericin B lipid complex, anidulafungin, ar-
gatroban, ascorbic acid, atracurium, atropine,
azathioprine, azotreonam, benztropine, bivaliru-

din, bleomycin, bumetanide, buprenorphine, bu-
torpohanol, calcium chloride, calcium gluconate,
carboplatin, carmustine, caspofungin, cefazolin,
cefoperazone, cefotaxime, cefotetan, cefoxitin,
ceftaroline, ceftazidime, ceftriaxone, cefuroxime,
chloramphenicol, chlorpromazine, cisplatin,
clindamycin, cyclophosphamide, cytarabine, dac-
tinomycin, daptomycin, dexamethasone, dexme-
detomidine, digoxin, diltiazem, diphenhydra-
mine, dobutamine, docetaxel, dopamine,
doripenem, doxacurium, doxarubicin hydrochlo-
ride, doxycycline, enalaprilat, ephedrine, epi-
nephrine, epirubicin, epoetin alfa, ertapenem,
erythromycin, esmolol, etoposide, etoposide
phosphate, famotidine, fenoldopam, fentanyl, flu-
conazole, fludarabine, fluorouracil, folic acid, fu-
rosemide, ganciclovir, gemcitabine, gentamicin,
glycopyrrolate, granisetron, heparin, hetastarch,
hydrocortisone, hydromorphone, ifosfamide, imi-
penem/cilastatin, indomethacin, irinotecan, iso-
proterenol, ketorolac, labetalol, levofloxacin, lid-
ocaine, linezolid, lorazepam, mannitol,
mechlorethamine, meperidine, meropenem,
methotrexate, methoxamine, methyldopate,
methylprednisolone, metoclopramide, metopro-
lol, metronidazole, micafungin, midazolam, mil-
rinone, mitoxantrone, morphine, multivitamins,
nafcillin, naloxone, nesiritide, nitroglycerin, ni-
troprusside, norepinephrine, octreotide, ondan-
setron, oxacillin, oxaliplatin, oxytocin, paclitaxel,
palonosetron, pamidronate, pancuronium, pan-
toprazole, papaverine, pemetrexed, penicillin G,
pentamidine, pentazocine, phentolamine, phenyl-
ephrine, phytonadione, piperacillin/tazobactam,
potassium acetate, potassium chloride, prochlor-
perazine, promethazine, propofol, propranolol,
protamine, pyridoxime, quinupristin/dalfopristin,
ranitidine, sargramostim, sodium acetate, sodium
bicarbonate, streptokinase, succinylcholine, su-
fentanil, tacrolimus, teniposide, theophylline,
thimine, thiotepa, ticarcillin/clavulanate, tigecyc-
line, tirofiban, tobramycin, trimetaphan, vanco-
mycin, vasopressin, vecuronium, verapamil, vin-
cristine, vinorelbine, zoledronic acid.

● Y-Site Incompatibility: amphotericin B choles-
teryl, amphotericin B liposome, cyanocobalamin,
dantrolene, diazepam, diazoxide, idarubicin,
pentobarbital, phenobarbital, phenytoin, rituxi-
mab, trastuzumab, trimethoprim/sulfamethox-
azole, voriconazole.

Patient/Family Teaching
● Instruct patient to take medication at the same

time each day with meals, as directed. Do not
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skip doses or double up on missed doses. Take
missed doses as soon as remembered within 12
hr. Do not discontinue medication without advice
of health care professional.

● Reinforce the need for lifelong therapy to prevent
transplant rejection. Review symptoms of rejection
for transplanted organ, and stress need to notify
health care professional immediately if they occur.

● Instruct patients and/or parents to notify health care
professional if diarrhea develops; decreases absorp-
tion of cyclosporine and can result in rejection.

● Instruct patient to avoid grapefruit and grapefruit
juice to prevent interaction with cyclosporine.

● Advise patient of common side effects (nephro-
toxicity, increased BP, hand tremors, increased
facial and body hair, gingival hyperplasia). Advise
patients that if hair growth is excessive, depilato-
ries, or waxing, can be used.

● Teach patient the correct method for monitoring
BP. Instruct patient to notify health care profes-
sional of significant changes in BP or if hematu-
ria, increased frequency, cloudy urine, decreased
urine output, fever, sore throat, tiredness, or un-
usual bruising occurs.

● Instruct patient on proper oral hygiene. Meticulous
oral hygiene and dental examinations for teeth clean-
ing and plaque control every 3 mo will help de-
crease gingival inflammation and hyperplasia.

● Instruct patient to notify health care professional
of all Rx or OTC medications, vitamins, or herbal
products being taken and consult health care
professional before taking other Rx, OTC, or
herbal products or receiving any vaccinations
while taking this medication.

● Advise patient to notify health care professional if
pregnancy is planned or suspected, or if breast-
feeding.

● Emphasize the importance of follow-up exams
and lab tests.

Evaluation/Desired Outcomes
● Prevention of rejection of transplanted tissues.
● Decrease in severity of pain.
● Increased ease of joint movement.
● Decrease in progression of psoriasis.

HIGH ALERT

cytarabine (sye-tare-a-been)
cytosine arabinoside, Cytosar, Cyto-
sar-U, DepoCyt
Classification
Therapeutic: antineoplastics
Pharmacologic: antimetabolites

Pregnancy Category D

Indications
IV: Used mainly in combination chemotherapeutic
regimens for the treatment of leukemias and non-
Hodgkin’s lymphomas. IT: Treatment of lymphoma-
tous meningitis.

Action
Inhibits DNA synthesis by inhibiting DNA polymerase
(cell-cycle S-phase–specific). Therapeutic Ef-
fects: Death of rapidly replicating cells, particularly
malignant ones.

Pharmacokinetics
Absorption: Absorption occurs from subcut sites,
but blood levels are lower than with IV administra-
tion; IT administration results in negligible systemic
exposure.
Distribution: Widely distributed; IV- and subcut-
administered cytarabine crosses the blood-brain
barrier but not in sufficient quantities. Crosses the
placenta.
Metabolism and Excretion: Metabolized mostly
by the liver; �10% excreted unchanged by the kid-
neys. Metabolism to inactive drug in the CSF is negli-
gible because the enzyme that metabolizes it is
present in very low concentrations in the CSF.
Half-life: IV, subcut—1–3 hr; IT—100–236
hr.

TIME/ACTION PROFILE (IV, subcut—effects
on WBCs; IT—levels in CSF)

ROUTE ONSET PEAK DURATION

Subcut, IV
(1st
phase)

24 hr 7–9 days 12 days

Subcut, IV
(2nd
phase)

15–24 days 15–24 days 25–34 days

IT rapid 5 hr 14–28 days

Contraindications/Precautions
Contraindicated in: Hypersensitivity; OB, Lacta-
tion: Pregnancy or lactation; Active meningeal infec-
tion (IT only).
Use Cautiously in: Active infections;pbone mar-
row reserve; Renal/hepatic impairment; Other
chronic debilitating illnesses; OB: Patients with
childbearing potential.

Adverse Reactions/Side Effects
CNS: CNS dysfunction (high dose), confusion,
drowsiness, headache. EENT: corneal toxicity (high
dose), hemorrhagic conjunctivitis (high dose), vi-
sual disturbances (including blindness). Resp:
PULMONARY EDEMA (high dose). CV: edema. GI:
nausea, vomiting, hepatotoxicity, severe GI ulcer-
ation (high dose), stomatitis. GU: urinary inconti-
nence. Derm: alopecia, rash. Endo: sterility. He-
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mat: (less with IT use)—anemia, leukopenia,
thrombocytopenia. Metab: hyperuricemia. Neuro:
Intrathecal only— CHEMICAL ARACHNOIDITIS, abnor-
mal gait. Misc: cytarabine syndrome, fever.

Interactions
Drug-Drug:qbone marrow depression with other
antineoplastics or radiation therapy.qrisk of
cardiomyopathy when used in high-dose regimens
with cyclophosphamide. Maypantibody response
to live-virus vaccines andqrisk of adverse reac-
tions. Maypabsorption of digoxin tablets. Mayp
the efficacy of gentamicin when used to treat Kleb-
siella pneumoniae infections. Recent treatment
with asparaginase mayqrisk of pancreatitis.q
neurotoxicity with concurrently administered IT an-
tineoplastics (IT only).

Route/Dosage
Dose regimens vary widely.
IV (Adults): Induction dose—200 mg/m2/day for
5 days q 2 wk as a single agent or 2–6 mg/kg/day
(100–200 mg/m2/day) as a single daily dose or in
2–3 divided doses for 5–10 days or until remission
occurs as part of combination chemotherapy. Main-
tenance—70–200 mg/m2/day for 2–5 days
monthly. Refractory leukemias/lymphomas—3 g/
m2 q 12 hr for up to 12 doses.
Subcut (Adults): Maintenance—1–1.5 mg/kg q
1–4 wk.
IT (Adults): Depo Cyt Induction—50 mg (intra-
ventricular or lumbar puncture) q 14 days for 2
doses (weeks 1 and 3); consolidation—50 mg
(intraventricular or lumbar puncture) q 14 days for
3 doses (weeks 5, 7, and 9), followed by one addi-
tional dose at week 13; maintenance—50 mg (in-
traventricular or lumbar puncture) q 28 days for 4
doses (weeks 17, 21, 25, and 29). If drug-related
neurotoxicity occurs, dose should be reduced to 25
mg or discontinued (dexamethasone 4 mg PO/IV
twice daily for 5 days should be started concurrently
with IT cytarabine).

Availability (generic available)
Powder for injection: 100 mg, 500 mg, 1 g, 2 g.
Solution for injection: 20 mg/mL, 100 mg/mL.
Sustained-release liposome injection for IT
use: 10 mg/mL.

NURSING IMPLICATIONS
Assessment
● Monitor for bone marrow depression. Assess for

bleeding (bleeding gums, bruising, petechiae,
guaiac stools, urine, and emesis) and avoid IM
injections and taking rectal temperatures if plate-

let count is low. Apply pressure to venipuncture
sites for 10 min. Assess for signs of infection dur-
ing neutropenia. Anemia may occur. Monitor for
increased fatigue, dyspnea, and orthostatic hypo-
tension.

● Monitor intake and output ratios and daily
weights. Report significant changes in totals.

● Monitor for symptoms of gout (increased uric
acid, joint pain, edema). Encourage patient to
drink at least 2 L of fluid each day. Allopurinol
may decrease uric acid levels. Alkalinization of
urine may increase excretion of uric acid.

● Assess nutritional status. Nausea and vomiting
may occur within 1 hr of administration, espe-
cially if IV dose is administered rapidly, less se-
vere if medication is infused slowly. Administer-
ing an antiemetic prior to and periodically
throughout therapy and adjusting diet as tolerated
may help maintain fluid and electrolyte balance
and nutritional status.

● Monitor patient for development of cytarabine or
ara-C syndrome (fever, myalgia, bone pain,
chest pain, maculopapular rash, conjunctivitis,
malaise), which usually occurs 6–12 hr follow-
ing administration. Corticosteroids may be used
for treatment or prevention. If patient responds to
corticosteroids, continue cytarabine and cortico-
steroids.

● Assess patient for respiratory distress and pulmo-
nary edema. Occurs with high doses rarely; may
be fatal.

● Monitor patient for signs of anaphylaxis (rash,
dyspnea, swelling). Epinephrine, corticosteroids,
and resuscitation equipment should be readily
available.

● IT: CSF flow should be evaluated prior to IT ther-
apy. Allow DepoCyt to warm to room tempera-
ture. Gently agitate or invert to re-suspend parti-
cles; do not shake. Administer directly into CSF
via an intraventricular reservoir or by direct in-
jection into the lumbar sac slowly over 1-5 mins.
Following administration by lumbar puncture,
patient should lie flat for 1 hour. Chemical arach-
noiditis (nausea, vomiting, headache, fever, back
pain, CSF pleocytosis and neck rigidity, neck
pain, or meningism) is an expected side effect of
IT cytarabine. Incidence and severity of symptoms
may be decreased with coadministration of dexa-
methasone. 4 mg bid, PO or IV, for 5 days begin-
ning on day of injection.

● Monitor patients receiving IT therapy continu-
ously for the development of neurotoxicity (mye-
lopathy, personality changes, dysarthria, ataxia,
confusion, somnolence, coma). If neurotoxicity
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develops, decrease amount of subsequent doses
and discontinue if neurotoxicity persists. Risk
may be increased if cytarabine is administered in-
trathecally and IV within a few days.

● Lab Test Considerations: Monitor CBC with
differential and platelet count prior to and fre-
quently during therapy. Leukocyte counts begin to
drop within 24 hr of administration. The initial
nadir occurs in 7–9 days. After a smallqin the
count, the second, deeper nadir occurs 15–24
days after administration. Platelet counts begin to
p5 days after a dose, with a nadir at 12–15
days. Leukocyte and thrombocyte counts usually
begin toq10 days after the nadirs. Therapy is
usually withdrawn if leukocyte count is �1000/
mm3 or platelet count is �50,000/mm3. Bone
marrow aspirations are recommended every 2
wk until remission occurs.

● Monitor renal (BUN and creatinine) and hepatic
function (AST, ALT, bilirubin, alkaline phospha-
tase, and LDH) prior to and routinely during ther-
apy.

● May causequric acid concentrations.

Potential Nursing Diagnoses
Risk for infection (Adverse Reactions)
Risk for injury (Side Effects)

Implementation
● High Alert: Fatalities have occurred with

chemotherapeutic agents. Before administering,
clarify all ambiguous orders; double-check sin-
gle, daily, and course-of-therapy dose limits; have
second practitioner independently double-check
original order, calculations, and infusion pump
settings.

● High Alert: Do not confuse high-dose and regu-
lar therapy. Fatalities have occurred with high-
dose therapy.

● Solution should be prepared in a biologic cabi-
net. Wear gloves, gown, and mask while handling
IV medication. Discard IV equipment in specially
designated containers (see Appendix L).

● May be given subcut, direct IV, intermittent IV,
continuous IV, or IT.

● IV, Subcut: Reconstitute 100-mg vials with 5 mL
of bacteriostatic water for injection with benzyl
alcohol 0.9% for a concentration of 20 mg/mL.
Reconstitute 500-mg vials with 10 mL for a con-
centration of 50 mg/mL, 1-g vials with 10 mL, and
2-g vials with 20 mL for a concentration of 100
mg/mL. Reconstituted solution is stable for 48 hr.
Do not administer a cloudy or hazy solution.

IV Administration

● pH: 7.0–9.0.
● Direct IV: Diluent: Administer undiluted. Con-

centration: 100 mg/mL. Rate: Administer each
100 mg over 1–3 min.

● Intermittent Infusion: Diluent: May be fur-
ther diluted in 0.9% NaCl, D5W, D10W, D5/0.9%
NaCl, Ringer’s solution, LR, or D5/LR. Concen-
tration: Dilute doses in 100 mL of diluent.
Rate: Infuse over 15–30 min.

● Continuous Infusion: Rate and concentration
for IV infusion are ordered individually.

● Y-Site Compatibility: acyclovir, alemtuzumab,
alfentanil, amifostine, amakacin, aminocaproic
acid, aminophylline, amphotericin B cholesteryl,
amphotericin B lipid complex, amphotericin B li-
posome, ampicillin, ampicillin/sulbactam, amsa-
crine, anidulafungin, argatroban, atracurium,
azithromycin, aztreonam, bivalirudin, bleomycin,
bumetanide, buprenorphine, butorphanol, cal-
cium chloride, calcium gluconate, carboplatin,
carmustine, cefazolin, cefepime, cefoperazone,
cefotaxime, cefotetan, cefoxitin, ceftazidime, cef-
triaxone, cefuroxime, chlorpromazine, ciproflox-
acin, cisatracurium, cisplatin, cladribine, clinda-
mycin, cyclophosphamide, cyclosporine,
daunorubicin hydrochloride, dexamethasone
phosphate, dexmedetomidine, dexrazoxane, di-
goxin, diltiazem, diphenhydramine, dobutamine,
docetaxel, dolasetron, dopamine, doxacurium,
doxorubicin hydrochloride, doxorubicin lipo-
some, doxycycline, droperidol, enalaprilat,
ephedrine, epinephrine, ertapenem, erythromy-
cin, esmolol, etoposide, etoposide phosphate,
famotidine, fenolsopam, fentanyl, filgrastim, flu-
conazole, fludarabine, foscarnet, fosphenytoin,
furosemide, gemcitabine, gentamicin, granise-
tron, haloperidol, heparin, hydrocortisone, hy-
dromorphone, idarubicin, ifosfamide, imipenem/
cilastatin, insulin, irinotecan, isoproterenol, keto-
rolac, labetalol, leucovorin, levofloxacin, levor-
phanol, lidocaine, linezolid, lorazepam, magne-
sium sulfate, mannitol, melphalan, meperidine,
meropenem, mesna, methohexital, methotrexate,
methylprednisolone, metoclopramide, metopro-
lol, metronidazole, midazolam, milrinone, mito-
xantrone, mivacurium, morphine, nalbuphine,
naloxone, nesiritide, nicardipine, nitroglycerin,
nitroprusside, norepinephrine, octreotide, on-
dansetron, oxaliplatin, paclitaxel, palonosetron,
pamidronate, pancuronium, pantoprazole, peme-
trexed, pentamidine, pentobarbital, phenobarbi-
tal, phenylephrine, piperacillin/tazobactam, po-
tassium acetate, potassium chloride, potassium
phosphates, procainamide, prochlorperazine,
promethazine, propofol, propranolol, quinupris-
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tin/dalfopristin, ranitidine, remifentanil, rituxi-
mab, rocuronium, sargramostim, sodium acetate,
sodium bicarbonate, sodium phosphates, succi-
nylcholine, sufentanil, tacrolimus, teniposide,
theophylline, thiopental, thiotepa, ticarcillin/cla-
vulanate, tigecycline, tirofiban, tobramycin, tras-
tuzumab, trimethoprim/sulfamethoxazole, vanco-
mycin, vasopressin, vecuronium, verapamil,
vincristine, vinorelbine, voriconazole, zidovudine,
zoledronic acid.

● Y-Site Incompatibility: allopurinol, amioda-
rone, amphotericin B colloidal, daptomycin, di-
azepam, ganciclovir, phenytoin.

● IT: Patients receiving liposomal cytarabine
should be started on dexamethasone 4 mg twice
daily PO or IV for 5 days beginning on the day of
liposomal cytarabine injection.

● Allow vial to warm to room temperature. Gently
agitate or invert vial to resuspend particles imme-
diately before withdrawal from vial. No further re-
constitution or dilution is required with liposo-
mal cytarabine. Reconstitute conventional
cytarabine with preservative-free 0.9% NaCl or
autologous spinal fluid. Use immediately to pre-
vent bacterial contamination.

● Liposomal cytarabine must be used within 4 hr of
withdrawal from the vial. Discard unused por-
tions. Inject directly into CSF via intraventricular
reservoir or by direct injection into lumbar sac.
Do not use in-line filters.

● Instruct patient to lie flat for 1 hr following IT in-
jection. Monitor for immediate toxic reactions.

Patient/Family Teaching
● Caution patient to avoid crowds and persons with

known infections. Report symptoms of infection
(fever, chills, cough, hoarseness, sore throat,

lower back or side pain, painful or difficult urina-
tion) immediately.

● Instruct patient to report unusual bleeding. Ad-
vise patient of thrombocytopenia precautions
(use soft toothbrush and electric razor, avoid
falls, do not drink alcoholic beverages or take
medication containing aspirin or NSAIDs; may
precipitate gastric bleeding).

● Instruct patient to inspect oral mucosa for red-
ness and ulceration. If mouth sores occur, advise
patient to use sponge brush and rinse mouth with
water after eating and drinking. Stomatitis may
require treatment with opioid analgesics.

● Instruct patient not to receive any vaccinations
without advice of health care professional.

● Advise patient that this medication may have tera-
togenic effects. Contraception should be used
during therapy and for at least 4 mo after therapy
is concluded.

● Emphasize the need for periodic lab tests to mon-
itor for side effects.

● IT: Inform patient about the expected side effects
(headache, nausea, vomiting, fever) and about
early signs of neurotoxicity. Instruct patient to no-
tify health care professional if these signs occur.

● Emphasize the importance of taking dexametha-
sone with lyposomal cytarabine.

Evaluation/Desired Outcomes
● Improvement of hematopoietic values in leuke-

mias.
● Decrease in size and spread of the tumor in non-

Hodgkin’s lymphomas. Therapy is continued
every 2 wk until patient is in complete remission
or thrombocyte count or leukocyte count falls be-
low acceptable levels.

● Treatment of lymphomatous meningitis.
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dabigatran (da-bye-gat-ran)
Pradax, Pradaxa

Classification
Therapeutic: anticoagulants
Pharmacologic: thrombin inhibitors

Pregnancy Category C

Indications
To reduce the risk of stroke/systemic embolization
associated with non-valvular atrial fibrillation.

Action
Acts as a direct inhibitor of thrombin. Therapeutic
Effects: Lowered risk of thrombotic sequelae
(stroke and systemic embolization) of non-valvular
atrial fibrillation.

Pharmacokinetics
Absorption: 3–7% absorbed following oral ad-
ministration.
Distribution: Unknown.
Metabolism and Excretion: Of the amount ab-
sorbed, mostly excreted by kidneys (80%); 86% of
ingested dose is eliminated in feces due to poor bio-
availability.
Half-life: 12–17 hr.

TIME/ACTION PROFILE (effects on
coagulation)

ROUTE ONSET PEAK DURATION

PO within hours unknown 2 days†

†Following discontinuation, 3– 5 days in renal impairment.

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Active path-
ological bleeding; Concurrent use of P—glycopro-
tein (P-gp) inducers.
Use Cautiously in: Concurrent medications/pre-
existing conditions thatqbleeding risk (other anti-
coagulants, antiplatelet agents, antifibrinolytics, hep-
arins, chronic NSAID use, labor and delivery);
Surgical procedures (discontinue 1–2 days prior if
CCr �50 mL/min or 3–4 days prior if CCr �50 mL/
min; Geri:qrisk of bleeding; Lactation: Use cau-
tiously during breastfeeding; Pedi: Safety and effec-
tiveness not established.

Adverse Reactions/Side Effects
GI: abdominal pain, diarrhea, dyspepsia, gastritis,
nausea. Hemat: BLEEDING. Misc: hypersensitivity
reactions including ANAPHYLAXIS.

Interactions
Drug-Drug: Concurrent use of other anticoagu-
lants, antiplatelet agents, antifibrinolytics,

heparins, prasugrel, clopidogrel, or chronic
use of NSAIDsqrisk of bleeding. Concurrent use of
P-gp inducers including rifampinplevels and ef-
fectiveness; avoid concurrent use. Dronedarone
mayqlevels and the risk of bleeding.

Route/Dosage
PO (Adults): 150 mg twice daily.

Renal Impairment
PO (Adults): CCr 15–30 mL/min—75 mg twice
daily; CCr �15 mL/min—Not recommended.

Availability
Capsules: 75 mg, 110 mg, 150 mg.

NURSING IMPLICATIONS
Assessment
● Assess patient for symptoms of stroke or periph-

eral vascular disease periodically during therapy.

Potential Nursing Diagnoses
Activity intolerance

Implementation
● When converting from warfarin, discontinue

warfarin and start dabigatran when INR is �2.0.
● When converting from dabigatran to warfarin,

adjust starting time based on creatinine clear-
ance. For CCr �50 mL/min, start warfarin 3 days
before discontinuing dabigatran. For CCr 31–50
mL/min, start warfarin 2 days before discontinu-
ing dabigatran. For CCr 15–30 mL/min, start
warfarin 1 day before discontinuing dabigatran.
For CCr �15 mL/min, no recommendations can
be made. INR will better reflect warfarin’s effect
after dabigatran has been stopped for at least 2
days.

● When converting from parenteral anticoagu-
lants, start dabigatran up to 2 hrs before next
dose of parenteral drug is due or at time of dis-
continuation of parenteral therapy.

● When converting to dabigatran from paren-
teral anticoagulants, wait 12 hrs (CCr �30 mL/
min) or 24 hr (CCr �30 mL/min) after last dose
of dabigatran before initiating parenteral antico-
agulant therapy.

● For surgery, discontinue dabigatran 1–2 days
(CrCL �50 mL/min) or 3–5 days (CCr �50 mL/
min) before invasive or surgical procedures; con-
sider longer times for major surgery, spinal
puncture, or placement of a spinal or epidural
catheter. If surgery cannot be delayed, bleeding
risk isq. Assess bleeding risk with ecarin clotting
time (ECT) or aPTT is ECT is not available.
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● PO: Administer twice daily without regard to
food. Swallow capsule whole; do not open, crush,
or chew.

Patient/Family Teaching
● Instruct patient to take dabigatran as directed.

Take missed doses as soon as remembered
within 6 hrs. If �6 hr until next dose, skip dose
and take next dose when scheduled; do not dou-
ble doses. Do not discontinue without consulting
health care professional, If temporarily discontin-
ued, restart as soon as possible. Store dabigatran
at room temperature. After opening bottle, use
within 4 mo; discard unused dabigatran after 4
mo.

● Inform patient that they may bleed more easily or
longer than usual. Advise patient to notify health
care professional immediately if signs of bleeding
(unusual bruising, pink or brown urine, red or
black, tarry stools, coughing up blood, vomiting
blood, pain or swelling in a joint, headache, dizzi-
ness, weakness, recurring nose bleeds, unusual
bleeding from gums, heavier than normal men-
strual bleeding, dyspepsia, abdominal pain, epi-
gastric pain) occurs.

● Advise patient to notify health care professional of
medication regimen prior to treatment or sur-
gery.

● Instruct patient to notify health care professional
of all Rx or OTC medications, vitamins, or herbal
products being taken and consult health care
professional before taking any new medications.

● Advise female patient to notify health care profes-
sional if pregnancy is planned or suspected or if
breastfeeding.

Evaluation/Desired Outcomes
● Reduction in the risk of stroke and systemic em-

bolism.

HIGH ALERT

dacarbazine (da-kar-ba-zeen)
DTIC, DTIC-Dome

Classification
Therapeutic: antineoplastics
Pharmacologic: alkylating agents

Pregnancy Category C

Indications
Treatment of metastatic malignant melanoma (single
agent). Treatment of Hodgkin’s disease as second-
line therapy (with other agents).

Action
Disrupts DNA and RNA synthesis (cell-cycle phase–
nonspecific). Therapeutic Effects: Death of rap-
idly growing tissue cells, especially malignant ones.

Pharmacokinetics
Absorption: IV administration results in complete
bioavailability.
Distribution: Large volume of distribution; proba-
bly concentrates in liver; some CNS penetration.
Metabolism and Excretion: 50% metabolized
by the liver, 50% excreted unchanged by the kid-
neys.
Half-life: 5 hr (qin renal and hepatic dysfunc-
tion).

TIME/ACTION PROFILE (effects on blood
counts)

ROUTE ONSET PEAK DURATION

IV (WBCs) 16–20 days 21–25 days 3–5 days
IV (platelets) unknown 16 days 3–5 days

Contraindications/Precautions
Contraindicated in: Hypersensitivity; OB, Lacta-
tion: Pregnancy or lactation.
Use Cautiously in: Active infections; Bone mar-
row depression; Pedi: Children (safety not estab-
lished); Renal dysfunction; Hepatic dysfunction.

Adverse Reactions/Side Effects
GI: HEPATIC NECROSIS, anorexia, nausea, vomiting,
diarrhea, hepatic vein thrombosis. Derm: alopecia,
facial flushing, photosensitivity, rash. Endo: go-
nadal suppression. Hemat: anemia, leukopenia,
thrombocytopenia. Local: pain at IV site, phlebitis
at IV site, tissue necrosis. MS: myalgia. Neuro: fa-
cial paresthesia. Misc: ANAPHYLAXIS, fever, flu-like
syndrome, malaise.

Interactions
Drug-Drug: Additive bone marrow depression
with other antineoplastics. Carbamazepine,
phenobarbital, rifampin, and aminoglutethim-
ide mayqmetabolism and decrease effectiveness.
Blood levels may beqwith amiodarone, cipro-
floxacin, fluvoxamine, ketoconazole, norfloxa-
cin, ofloxacin, isoniazid, or miconazole. Mayp
antibody response to live-virus vaccines andq
risk of adverse reactions.

Route/Dosage
Other regimens are used.
IV (Adults): Malignant melanoma—2–4.5 mg/
kg/day for 10 days administered every 4 wk or 250
mg/m2/day for 5 days administered every 3 wk.
Hodgkin’s disease—150 mg/m2/day for 5 days (in
combination with other agents) administered every
4 wk or 375 mg/m2 (in combination with other
agents) administered every 15 days.

Availability
Powder for injection: 200 mg.
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NURSING IMPLICATIONS
Assessment
● Monitor vital signs prior to and frequently during

therapy.
● Monitor for bone marrow depression. Assess for

bleeding (bleeding gums, bruising, petechiae,
guaiac stools, urine, and emesis) and avoid IM
injections and rectal temperatures if platelet
count is low. Apply pressure to venipuncture sites
for 10 min. Assess for signs of infection during
neutropenia. Anemia may occur. Monitor for in-
creased fatigue, dyspnea, and orthostatic hypo-
tension.

● Monitor IV site closely. Dacarbazine is an irritant.
Instruct patient to notify health care professional
immediately if discomfort at IV site occurs. Dis-
continue IV immediately if infiltration occurs. Ap-
plications of hot packs may relieve pain, burning
sensation, and irritation at injection site.

● Monitor intake and output, appetite, and nutri-
tional intake. Assess for nausea and vomiting,
which may be severe and last 1–12 hr. Adminis-
tration of an antiemetic prior to and periodically
during therapy, restricting oral intake for 4–6 hr
prior to administration, and adjusting diet as tol-
erated may help maintain fluid and electrolyte
balance and nutritional status. Nausea usually de-
creases on subsequent doses.

● Lab Test Considerations: Monitor CBC and
differential prior to and periodically throughout
therapy. The nadir of thrombocytopenia occurs in
16 days. The nadir of leukopenia occurs in 3–4
wk. Recovery begins in 5 days. Withhold dose and
notify physician if platelet count is �100,000/
mm3 or leukocyte count is �4000/mm3.

● Monitor for increased AST, ALT, BUN, and serum
creatinine. May cause hepatic necrosis.

Potential Nursing Diagnoses
Risk for infection (Side Effects)
Risk for injury (Side Effects)

Implementation
● High Alert: Fatalities have occurred with

chemotherapeutic agents. Before administering,
clarify all ambiguous orders; double-check sin-
gle, daily, and course-of-therapy dose limits; have
second practitioner independently double-check
original order, calculations, and infusion pump
settings.

IV Administration

● pH: 3.0–4.0.
● Prepare solution in a biologic cabinet. Wear

gloves, gown, and mask while handling medica-

tion. Discard equipment in designated containers
(see Appendix L).

● Reconstitute each 200-mg vial with 19.7 mL of
sterile water for injection. Solution is colorless or
clear yellow. Do not use solution that has turned
pink. Concentration: 10 mg/mL. Solution is
stable for 8 hr at room temperature and for 72 hr
if refrigerated.

● Intermittent Infusion: Diluent: Further dilute
with up to 250 mL of D5W or 0.9% NaCl. Stable
for 24 hr if refrigerated or 8 hr at room tempera-
ture. Rate: Administer over 30–60 min.

● Y-Site Compatibility: amifostine, aztreonam,
bivalirudin, caspofungin, daptomycin, dexmede-
tomidine, docetaxel, doxorubicin liposome, erta-
penem, etoposide phosphate, fenoldopam, fil-
grastim, fludarabine, granisetron, hetastarch,
levofloxacin, mechlorethamine, melphalan, ne-
siritide, octreotide, ondansetron, oxaliplatin, pa-
clitaxel, palonosetron, quinupristin/dalfopristin,
sargramostim, teniposide, thiotepa, tigecycline,
tirofiban, vinorelbine, voriconazole.

● Y-Site Incompatibility: allopurinol, amphoteri-
cin B liposome, cefepime, pantoprazole, peme-
trexed, piperacillin/tazobactam.

Patient/Family Teaching
● Instruct patient to notify health care professional

if fever; chills; sore throat; signs of infection;
bleeding gums; bruising; petechiae; abdominal
pain; yellowing of eyes; or blood in urine, stool,
or emesis occurs. Caution patient to avoid crowds
and persons with known infections. Instruct pa-
tient to use soft toothbrush and electric razor. Pa-
tients should be cautioned not to drink alcoholic
beverages or take products containing aspirin or
NSAIDs; may increase GI irritation.

● May cause photosensitivity. Instruct patient to
avoid sunlight or wear protective clothing and use
sunscreen for 2 days after therapy.

● Instruct patient to inform health care professional
if flu-like syndrome occurs. Symptoms include fe-
ver, myalgia, and general malaise. May occur af-
ter several courses of therapy. Usually occurs 1
wk after administration. May persist for 1–3 wk.
Acetaminophen may be used for relief of symp-
toms.

● Discuss with patient the possibility of hair loss.
Explore coping strategies.

● Advise patient of the need for a nonhormonal
method of contraception.

● Instruct patient not to receive any vaccinations
without advice of health care professional.
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Evaluation/Desired Outcomes
● Decrease in size and spread of malignant mela-

noma or Hodgkin’s lymphoma.

REMS

dalfampridine
(dal-fam-pri-deen)
Ampyra, 4-aminopyridine, 4-AP, fam-
pridine
Classification
Therapeutic: anti-multiple sclerosis agents
Pharmacologic: potassium channel blockers

Pregnancy Category C

Indications
Treatment of mutiple sclerosis, to improve walking
speed.

Action
Acts as a potassium channel blocker, which may in-
crease conduction of action potentials. Therapeu-
tic Effects: Increased walking speed in patients
with multiple sclerosis.

Pharmacokinetics
Absorption: Rapidly and completely absorbed
(96%).
Distribution: Unknown.
Metabolism and Excretion: 96% eliminated in
urine, 0.5% in feces.
Half-life: 5.2–6.5 hr.

TIME/ACTION PROFILE (improvement in
walking speed)

ROUTE ONSET PEAK DURATION

PO unk 3–4 hr 24 hr

Contraindications/Precautions
Contraindicated in: History of seizures; Moder-
ate/severe renal impairment (qrisk of seizures);
Lactation: Avoid use.
Use Cautiously in: Geri: Consider age-relatedp
in renal function; OB: Use only if potential benefit
justifies potential risk to fetus; Pedi: Safety and effec-
tiveness not established.

Adverse Reactions/Side Effects
CNS: SEIZURES, dizziness, headache, insomnia,
weakness. EENT: nasopharyngitis, pharyngolaryn-
geal pain. GI: constipation, dyspepsia, nausea. GU:
urinary tract infection. MS: back pain. Neuro: bal-
ance disorder, multiple sclerosis relapse, paresthe-
sia.

Interactions
Drug-Drug: None noted.

Route/Dosage
PO (Adults): 10 mg twice daily.

Availability
Extended-release tablets: 10 mg.

NURSING IMPLICATIONS
Assessment
● Assess walking speed in patients with multiple

sclerosis prior to and periodically during therapy.
● Monitor for seizures during therapy, risk in-

creases with increased dose. If seizure occurs,
discontinue therapy.

Potential Nursing Diagnoses
Impaired walking (Indications)

Implementation
● Administer tablets twice daily approximately 12

hrs apart without regard to food. Administer tab-
lets whole; do not break, crush, chew or dissolve.

Patient/Family Teaching
● Instruct patient to take dalfampridine as directed,

with approximately 12 hrs between tablets. If a
dose is missed, omit and take next scheduled
dose on time; do not double doses. May increase
risk of seizures. Advise patient to read Medica-
tion Guide prior to beginning therapy and with
each Rx refill; new information may be available.

● Instruct patient to notify health care professional
of all Rx or OTC medications, vitamins, or herbal
products being taken and consult health care
professional before taking any new medications.

● If a seizure occurs, advise patient to notify
healthcare professional immediately, to discon-
tinue dalfampridine, and to report the event to
Acorda (manufacturer) at 1-800-367-5109.

● Advise female patient to notify health care profes-
sional if pregnancy is planned or suspected or if
breastfeeding.

Evaluation/Desired Outcomes
● Improved walking and increased walking speed

in patients with multiple sclerosis.

dalteparin, See HEPARINS (LOW
MOLECULAR WEIGHT).

dantrolene (dan-troe-leen)
Dantrium
Classification
Therapeutic: skeletal muscle relaxants (di-
rect acting)

Pregnancy Category C
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Indications
PO: Treatment of spasticity associated with: Spinal
cord injury, Stroke, Cerebral palsy, Multiple sclero-
sis. Prophylaxis of malignant hyperthermia. IV:
Emergency treatment of malignant hyperthermia.
Unlabeled Use: Management of neuroleptic ma-
lignant syndrome.

Action
Acts directly on skeletal muscle, causing relaxation
by decreasing calcium release from sarcoplasmic
reticulum in muscle cells. Prevents intense catabolic
process associated with malignant hyperthermia.
Therapeutic Effects: Reduction of muscle spas-
ticity. Prevention of malignant hyperthermia.

Pharmacokinetics
Absorption: 35% absorbed after oral administra-
tion.
Distribution: Unknown.
Metabolism and Excretion: Almost entirely me-
tabolized by the liver.
Half-life: 8.7 hr.

TIME/ACTION PROFILE (effects on spasticity)

ROUTE ONSET PEAK DURATION

PO 1 wk unknown 6–12 hr
IV rapid rapid unknown

Contraindications/Precautions
Contraindicated in: No contraindications to IV
form in treatment of hyperthermia; OB, Lactation:
Pregnancy and lactation; Situations in which spastic-
ity is used to maintain posture or balance.
Use Cautiously in: Cardiac, pulmonary, or previ-
ous liver disease; Women, patients �35 yr (qrisk of
hepatotoxicity).

Adverse Reactions/Side Effects
CNS: drowsiness, muscle weakness, confusion, diz-
ziness, headache, insomnia, malaise, nervousness.
EENT: excessive lacrimation, visual disturbances.
Resp: pleural effusions. CV: changes in BP, tachy-
cardia. GI: HEPATOTOXICITY, diarrhea, anorexia,
cramps, dysphagia, GI bleeding, vomiting. GU: crys-
talluria, dysuria, frequency, erectile dysfunction, in-
continence, nocturia. Derm: pruritus, sweating, ur-
ticaria. Hemat: eosinophilia. Local: irritation at IV
site, phlebitis. MS: myalgia. Misc: chills, drooling,
fever.

Interactions
Drug-Drug: Additive CNS depression with CNS
depressants, including alcohol, antihistamines,
opioid analgesics, sedative/hypnotics, and par-
enteral magnesium sulfate.qrisk of hepatotoxic-

ity with other hepatotoxic agents or estrogens.
qrisk of arrhythmias with verapamil.qneuro-
muscular blocking effects of vecuronium.
Drug-Natural Products: Concomitant use of
kava-kava, valerian, chamomile, or hops can
increase CNS depression.

Route/Dosage
PO (Adults): Spasticity—25 mg/day initially;qby
25 mg/day q 4–7 days until desired response or to-
tal of 100 mg 4 times daily is reached. Prevention
of malignant hyperthermia—4–8 mg/kg/day in
3–4 divided doses for 1–2 days before procedure,
last dose 3–4 hr preop. Post-hyperthermic crisis
follow-up—4–8 mg/kg/day in 3–4 divided doses
for 1–3 days after IV treatment.
PO (Children �5 yr): Spasticity—0.5 mg/kg
twice daily;qby 0.5 mg/kg/day q 4–7 days until de-
sired response is obtained or dosage of 3 mg/kg 4
times daily is reached (not to exceed 400 mg/day).
Prevention of malignant hyperthermia—4–8
mg/kg/day in 3–4 divided doses for 1–2 days be-
fore procedure, last dose 3–4 hr preop. Post-hy-
perthermic crisis follow-up—4–8 mg/kg/day in
3–4 divided doses for 1–3 days after IV treatment.
IV (Adults and Children): Treatment of malig-
nant hyperthermia—at least 1 mg/kg (up to 3 mg/
kg), continued until symptoms decrease or a cumu-
lative dose of 10 mg/kg has been given. If symptoms
reappear, dose may be repeated. Prevention of ma-
lignant hyperthermia—2.5 mg/kg before anesthe-
sia.

Availability (generic available)
Capsules: 25 mg, 50 mg, 100 mg. Powder for in-
jection: 20 mg/vial.

NURSING IMPLICATIONS
Assessment
● Assess bowel function periodically. Persistent di-

arrhea may warrant discontinuation of therapy.
● Muscle Spasticity: Assess neuromuscular status

and muscle spasticity before initiating and peri-
odically during therapy to determine response.

● Malignant Hyperthermia: Assess previous an-
esthesia history of all surgical patients. Also as-
sess for family history of reactions to anesthesia
(malignant hyperthermia or perioperative death).

● Monitor ECG, vital signs, electrolytes, and urine
output continuously when administering IV for
malignant hyperthermia.

● Monitor patient for difficulty swallowing and
choking during meals on the day of administra-
tion.
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● Lab Test Considerations: Monitor liver func-
tion frequently during therapy. Liver function ab-
normalities (qAST, ALT, alkaline phosphatase,
bilirubin, GGTP) may require discontinuation of
therapy.

● Evaluate renal function and CBC before and peri-
odically during therapy in patients receiving pro-
longed therapy.

Potential Nursing Diagnoses
Impaired physical mobility (Indications)
Acute pain (Indications)
Risk for injury (Side Effects)

Implementation
● PO: If gastric irritation becomes a problem, may

be administered with food. Oral suspensions may
be made by opening capsules and adding them to
fruit juices or other liquid. Drink immediately af-
ter mixing.

● Oral dose for spasticity should be divided into 4
doses/day.

IV Administration

● pH: No Data.
● Direct IV: Diluent: Reconstitute each 20 mg

with 60 mL of sterile water for injection (without
a bacteriostatic agent). Shake until solution is
clear. Solution must be used within 6 hr. Admin-
ister without further dilution. Protect diluted so-
lution from direct light. Concentration: 0.333
mg/mL. Rate: Administer each single dose by
rapid continuous IV push through Y-tubing or 3-
way stopcock. Follow immediately with subse-
quent doses as indicated. Medication is very irri-
tating to tissues; observe infusion site frequently
to avoid extravasation.

● Intermittent Infusion: Prophylactic dose has
been administered as an infusion. Rate: Admin-
ister over 1 hr before anesthesia.

● Y-Site Compatibility: acyclovir, paclitaxel, pa-
lonosetron.

● Y-Site Incompatibility: alemtuzumab, alfen-
tanil, amikacin, aminophylline, amphotericin B
colloidal, amphotericin B lipid complex, ampicil-
lin, ampicillin/sulbactam, anidulafungin, argatro-
ban, ascorbic acid, atracurium, atropine, azathio-
prine, aztreonam, benztropine, bivalirudin,
bleomycin, bumetanide, buprenorphine, butor-
phanol, caclium chloride, calcium gluconate,
carmustine, caspofungin, cefazolin, cefonocid,
cefoperazone, cefotaxime, cefotetan, cefoxitin,
ceftazidime, ceftriaxone, cefuroxime, chloram-
phenicol, chlorpromazine, cisplatin, clindamycin,
cyanocobalamin, cyclosporine, dactinomycin,
daptomycin, dexamethasone, diazepam, diazox-
ide, digoxin, diltiazem, diphenhydramine, dobu-
tamine, docetaxel, dopamine, doxycycline, enala-

prilat, ephedrine, epinephrine, epoetin alfa,
ertapenem, erythromycin, esmolol, etoposide,
etoposide phosphate, famotidine, fenoldopam,
fentanyl, fluconazole, fludarabine, folic acid, fu-
rosemide, ganciclovir, gemcitabine, gentamicin,
glycopyrrolate, granisetron, haloperidol, heparin,
hetastarch, hydralazine, hydrocortisone, hydro-
morphone, hydroxyzine, idarubicin, imipenem/
cilastatin, indomethacin, insulin, irinotecan, iso-
proterenol, ketorolac, labetalol, lidocaine, line-
zolid, lorazepam, magnesium sulfate, mannitol,
mechlorethamine, meperidine, metaraminol, me-
thoxamine, methyldopate, methylprednisolone,
metoclopramide, metoprolol, metronidazole,
midazolam, milrinone, mitoxantrone, morphine,
multivitamins, mycophenolate, nafcillin, nalbu-
phine, naloxone, nesiritide, nitroglycerin, nitro-
prusside, norepinephrine, octreotide, ondanse-
tron, oxacillin, oxaliplatin, oxytocin,
pamidronate, pancuronium, pantoprazole, pa-
paverine, pemetrexed, penicillin G, pentamidine,
pentazocine, pentobarbital, phenobarbital, phen-
tolamine, phenylephrine, phenytoin, phytonadi-
one, piperacillin/tazobactam, potassium acetate,
potassium chloride, procainamide, prochlorper-
azine, proimethazine, propranolol, protamine,
pyridoxime, ranitidine, sodium acetate, sodium
bicarbonate, streptokinase, succinylcholine, su-
fentanil, tacrolimus, teniposide, theophylline, thi-
amine, thiotepa, ticarcillin/clavulanate, tigecyc-
line, tirofiban, tobramycin, tolazoline,
trimethoprim/sulfamethoxazole, vancomycin,
vasopressin, vecuronium, verapamil, vinorelbine,
voriconazole, zoledronic acid.

Patient/Family Teaching
● Advise patient not to take more medication than

the amount prescribed, to minimize risk of hepa-
totoxicity and other side effects. If a dose is
missed, do not take unless remembered within 1
hr. Do not double doses.

● May cause dizziness, drowsiness, visual distur-
bances, and muscle weakness. Advise patient to
avoid driving and other activities requiring alert-
ness until response to drug is known. After IV
dose for surgery, patients may experience de-
creased grip strength, leg weakness, light-head-
edness, and difficulty swallowing for up to 48 hr.
Caution patients to avoid activities requiring alert-
ness and to use caution when walking down stairs
and eating during this period.

● Advise patient to avoid taking alcohol or other
CNS depressants concurrently with this medica-
tion.

● Instruct patient to notify health care professional
if rash; itching; yellow eyes or skin; dark urine; or
clay-colored, bloody, or black, tarry stools occur
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or if nausea, weakness, malaise, fatigue, or diar-
rhea persists. May require discontinuation of
therapy.

● Advise patient to wear sunscreen and protective
clothing to prevent photosensitivity reactions.

● Emphasize the importance of follow-up exams to
check progress in long-term therapy and blood
tests to monitor for side effects.

● Malignant Hyperthermia: Patients with malig-
nant hyperthemia should carry identification de-
scribing disease process at all times.

Evaluation/Desired Outcomes
● Relief of muscle spasm in musculoskeletal condi-

tions. One wk or more may be required to see
improvement; if there is no observed improve-
ment in 45 days, the medication is usually discon-
tinued.

● Prevention of or decrease in temperature and
skeletal rigidity in malignant hyperthermia.

DAPTOmycin (dap-to-mye-sin)
Cubicin
Classification
Therapeutic: anti-infectives
Pharmacologic: cyclic lipopeptide antibacte-
rial agents

Pregnancy Category B

Indications
Complicated skin and skin structure infections
caused by aerobic Gram-positive bacteria.

Action
Causes rapid depolarization of membrane potential
following binding to bacterial membrane; this re-
sults in inhibition of protein, DNA, and RNA synthe-
sis. Therapeutic Effects: Death of bacteria with
resolution of infection. Spectrum: Active against
Staphylococcus aureus (including methicillin-re-
sistant strains), Streptococcus pyogenes, S. pyo-
genes agalactiae, some S. dysgalactiae, and Enter-
ococcus faecalis (vancomycin-susceptible strains).

Pharmacokinetics
Absorption: IV administration results in complete
bioavailability.
Distribution: Unknown.
Protein Binding: 92%.
Metabolism and Excretion: Metabolism not
known; mostly excreted by kidneys.
Half-life: 8.1 hr.

TIME/ACTION PROFILE

ROUTE ONSET PEAK DURATION

IV rapid end of infu-
sion

24 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity.
Use Cautiously in: CCr �30 mL/min (dosepre-
quired); Moderate-to-severe renal impairment (may
havepclinical response); Geri: May havepclinical
response withqrisk of adverse reactions; OB: Use
only if clearly needed; Lactation: Lactation; Pedi:
Safety not established.

Adverse Reactions/Side Effects
CNS: dizziness. Resp: EOSINOPHILIC PNEUMONIA,
dyspnea. CV: hypertension, hypotension. GI: PSEU-
DOMEMBRANOUS COLITIS, constipation, diarrhea, nau-
sea, vomiting,qliver enzymes. GU: renal failure.
Derm: pruritus, rash. Hemat: anemia. Local: in-
jection site reactions. MS:qCPK. Misc: fever.

Interactions
Drug-Drug: Tobramycinqblood levels. Concur-
rent HMG-CoA reductase inhibitors mayqthe
risk of myopathy.

Route/Dosage
IV (Adults): 4 mg/kg every 24 hr.

Renal Impairment
IV (Adults): CCr �30 mL/min— 4 mg/kg every 48
hr.

Availability
Powder for injection: 500 mg/vial.

NURSING IMPLICATIONS
Assessment
● Assess for infection (vital signs; appearance of

wound, sputum, urine, and stool; WBC) at begin-
ning of and throughout therapy.

● Monitor bowel function. Diarrhea, abdominal
cramping, fever, and bloody stools should be re-
ported to health care professional promptly as a
sign of pseudomembranous colitis. May begin up
to several weeks following cessation of therapy.

● Monitor for signs and symptoms of eosinophilic
pneumonia (new onset or worsening fever, dysp-
nea, difficulty breathing, new infiltrates on chest
imaging studies). Discontinue daptomycin if
symptoms occur.

● Monitor for development of muscle pain or weak-
ness, particularly of distal extremities. Discon-
tinue daptomycin in patients with unexplained
signs and symptoms of myopathy in conjunction
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with CPK elevation �1000 U/L, or in patients
without reported symptoms who have marked el-
evations in CPK �2000 U/L. Consider temporarily
suspending agents associated with rhabdomy-
olysis, (HMG-CoA reductase inhibitors) in pa-
tients receiving daptomycin.

● Lab Test Considerations: Monitor CPK
weekly, more frequently in patients with unex-
plainedq. Discontinue daptomycin if CPK �1000
units/L and signs and symptoms of myopathy oc-
cur. In patients with renal insufficiency, monitor
both renal function and CPK more frequently.

● May cause false prolongation of PT andqINR.

Potential Nursing Diagnoses
Risk for infection (Indications, Side Effects)

Implementation
● Do not confuse daptomycin with dactinomycin.

IV Administration

● pH: 4.5.
● Direct IV: Reconstitute 500-mg vial with 10 mL

of 0.9% NaCl inserted toward wall of vial. Rotate
vial gently to wet powder. Allow to stand for 10
min undisturbed. Swirl vial gently to completely
reconstitute solution. Reconstituted vials are sta-
ble for 12 hr at room temperature or 48 hr if re-
frigerated. Concentration: 50 mg/mL. Rate:
Administer over 2 min.

● Intermittent Infusion: Diluent: Dilute further
in 50 mL of 0.9% NaCl. Solution is stable for 12
hr at room temperature or 48 hr if refrigerated.
Do not administer solutions that are cloudy or
contain a precipitate. Rate: Infuse over 30 min.
Do not infuse daptomycin with ReadyMED� elas-
tomeric infusion pumps due to incompatibility.

● Y-Site Compatibility: alfentanil, amifostine,
amikacin, aminophylline, aminocaproic acid,
amiodarone, amphotericin B liposome, ampicil-
lin, ampicillin/sulbactam, argatroban, arsenic tri-
oxide, atracurium, azithromycin, aztreonam, biv-
alirudin, bleomycin, bumetanide, buprenorphine,
busulfan, butorphanol, calcium chloride, calcium
gluconate, carboplatin, carmustine, caspofungin,
cefazolin, cefepime, cefotaxime, cefotetan, cefoxi-
tin, ceftazidime, ceftriaxone, cefuroxime, chlor-
amphenicol, chlorpromazine, ciprofloxacin, cisa-
tracurium, cisplatin, clindamycin,
cyclophosphamide, cyclosporine, dacarbazine,
dactinomycin, daunorubicin hydrochloride, dex-
amethasone sodium phosphate, dexmedetomi-
dine, dexrazoxane, diazepam, digoxin, diltiazem,
diphenhydramine, dobutamine, docetaxel, dola-
setron, dopamine, doripenem, doxacurium, dox-
orubicin hydrochloride, doxorubicin liposome,
doxycycline, droperidol, enalaprilat, epinephrine,
epirubicin, eptifibatide, ertapenem, erythromy-

cin, esmolol, etoposide, etoposide phosphate,
famotidine, fenoldopam, fentanyl, fluconazole,
fludarabine, fluorouracil, foscarnet, fospheny-
toin, furosemide, ganciclovir, gentamicin, glyco-
pyrrolate, granisetron, haloperidol, heparin, hy-
dralazine, hydrocortisone sodium succinate,
hydromorphone, idarubicin, ifosfamide, insulin,
irinotecan, isoproterenol, ketorolac, labetalol,
leucovorin, levofloxacin, lidocaine, linezolid, lor-
azepam, magnesium sulfate, mannitol, mechlor-
ethamine, melphalan, meperidine, meropenem,
mesna, metaraminol, methyldopate, methylpred-
nisolone sodium succinate, metoclopramide, me-
toprolol, midazolam, milrinone, mitoxantrone,
mivacurium, morphine, moxifloxacin, myco-
phenolate mofetil, nafcillin, nalbuphine, nalox-
one, nicardipine, nitroprusside, norepinephrine,
octreotide, ondansetron, oxaliplatin, oxytocin,
paclitaxel, palonosetron, pamidronate, pancuro-
nium, pemetrexed, pentamidine, phenobarbital,
phentolamine, phenylephrine, piperacillin/tazo-
bactam, potassium acetate, potassium chloride,
potassium phosphates, procainamide, prochlor-
perazine, promethazine, propranolol, quinupris-
tin/dalfopristin, ranitidine, rocuronium, sodium
acetate, sodium bicarbonate, sodium phosphates,
succinylcholine, tacrolimus, teniposide, theophyl-
line, thiotepa, ticarcillin/clavulanate, tigecycline,
tirofiban, tobramycin, topotecan, trimethoprim/
sulfamethoxazole, vasopressin, vecuronium, vera-
pamil, vinblastine, vincristine, vinorelbine, vori-
conazole, zidovudine, zoledronic acid.

● Y-Site Incompatibility: acyclovir, alemtu-
zumab, allopurinol, amphotericin B colloidal,
amphotericin B lipid complex, cytarabine, dan-
trolene, gemcitabine, imipenem/cilastatin, meth-
otrexate, metronidazole, mitomycin, nesiritide,
nitroglycerin, pantoprazole, pentazocine, pento-
barbital, phenytoin, remifentanil, streptozocin,
sufentanil, thiopental, vancomycin.

● Solution Incompatibility: D5W.

Patient/Family Teaching
● Inform patient of purpose of medication.
● Instruct patient to notify health care professional

if fever and diarrhea develop, especially if stool
contains blood, pus, or mucus. Advise patient not
to treat diarrhea without consulting health care
professional.

● May cause dizziness. Caution patient to avoid
driving or other activities requiring alertness until
response to medication is known.

● Advise patient to notify health care professional
immediately of signs and symptoms of eosino-
philic pneumonia occur.
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Evaluation/Desired Outcomes
● Resolution of the signs and symptoms of infec-

tion. Length of time for complete resolution de-
pends on the organism and site of infection.

REMS

darbepoetin (dar-be-poh-e-tin)
Aranesp
Classification
Therapeutic: antianemics
Pharmacologic: hormones (rDNA)

Pregnancy Category C

Indications
Anemia associated with chronic kidney disease
(CKD). Chemotherapy-induced anemia in patients
with non-myeloid malignancies.

Action
Stimulates erythropoiesis (production of red blood
cells). Therapeutic Effects: Maintains and may
elevate red blood cell counts, decreasing the need
for transfusions.

Pharmacokinetics
Absorption: 30–50% following subcut adminis-
tration; IV administration results in complete bio-
availability.
Distribution: Confined to the intravascular space.
Metabolism and Excretion: Unknown.
Half-life: Subcut—49 hr; IV—21 hr.

TIME/ACTION PROFILE (q in RBCs)

ROUTE ONSET PEAK DURATION

IV, subcut 2–6 wk unknown unknown

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Uncon-
trolled hypertension; Patients receiving chemother-
apy when anticipated outcome is cure.
Use Cautiously in: Cardiovascular disease or
stroke; Underlying hematologic diseases, including
hemolytic anemia, sickle-cell anemia, thalassemia
and porphyria (safety not established); OB, Lacta-
tion, Pedi: Safety not established.

Adverse Reactions/Side Effects
CNS: SEIZURES, dizziness, fatigue, headache, weak-
ness. Resp: cough, dyspnea, bronchitis. CV: HF, MI,
STROKE, THROMBOEMBOLIC EVENTS (especially with
hemoglobin �11 g/dL), edema, hypertension, hypo-
tension, chest pain. GI: abdominal pain, nausea, di-
arrhea, vomiting, constipation. Derm: pruritus.
Hemat: pure red cell aplasia. MS: myalgia, arthral-

gia, back pain, limb pain. Misc: fever, allergic reac-
tions, flu-like syndrome, sepsis,qmortality andq
tumor growth (with hemoglobin �12 g/dL).

Interactions
Drug-Drug: None reported.

Route/Dosage
Anemia due to Chronic Renal Failure
(Do not initiate if hemoglobin �10 g/dL).
IV, Subcut (Adults): Starting treatment with
darbepoetin (no previous epoetin)—0.45 mcg/
kg once weekly (may start with 0.75 mcg/kg q 2 wk
in patients not on dialysis); use lowest dose suffi-
cient topthe need for red blood cell transfusions
(do not exceed hemoglobin of 10 g/dL [patients on
dialysis] or 11 g/dL [patients not on dialysis]); if
Hgbqby �1.0 g/dL in 2 wk,pdose by 25%; if Hgb
qby �1.0 g/dL after 4 wk of therapy (with adequate
iron stores),qdose by 25%; do notqdose more
frequently than q 4 wk. Conversion from epoetin to
darbepoetin—weekly epoetin dose �2500 units �
6.25 mcg/week darbepoetin, weekly epoetin dose
2500–4999 units � 12.5 mcg/week darbepoetin,
weekly epoetin dose 5000–10,999 units � 25 mcg/
week darbepoetin, weekly epoetin dose 11,000–
17,999 units � 40 mcg/week darbepoetin, weekly
epoetin dose 18,000–33,999 units � 60 mcg/week
darbepoetin, weekly epoetin dose 34,000–89,999
units � 100 mcg/week darbepoetin, weekly epoetin
dose �90,000 units � 200 mcg/week darbepoetin.

Anemia due to Chemotherapy
(Use only for chemotherapy-related anemia and dis-
continue when chemotherapy course is completed;
do not initiate if hemoglobin �10 g/dL.)
Subcut (Adults): 2.25 mcg/kg weekly or 500 mcg
q 3 wk; target Hgb should not exceed 12 g/dL. If Hgb
qby �1.0 g/dL in 2 wk or or reaches a level needed
to avoid red blood cell transfusions,pdose by 40%;
if Hgbqby �1.0 g/dL after 6 wk of therapy,qdose
to 4.5 mcg/kg weekly.

Availability
Albumin solution for injection: 25 mcg/mL 1-
mL vial, 40 mcg/mL 1-mL vial, 60 mcg/mL 1-mL vial,
100 mcg/mL 1-mL vial, 150 mcg/mL 0.75-mL vial,
200 mcg/mL 1-mL vial, 300 mcg/mL 1-mL vial, 500
mcg/mL 1-mL vial. Pre-filled syringes: 25 mcg/
0.42 mL, 40 mcg/0.4 mL, 60 mcg/0.3 mL, 100 mcg/
0.5 mL, 150 mcg/0.3 mL, 200 mcg/0.4 mL, 300
mcg/0.6 mL, 500 mcg/1 mL.
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NURSING IMPLICATIONS
Assessment
● Monitor BP before and during therapy. Inform

health care professional if severe hypertension is
present or if BP begins to increase. Additional anti-
hypertensive therapy may be required during ini-
tiation of therapy.

● Monitor response for symptoms of anemia (fa-
tigue, dyspnea, pallor).

● Monitor dialysis shunts (thrill and bruit) and
status of artificial kidney during hemodialysis.
May need to increase heparin dose to prevent
clotting. Monitor patients with underlying vascu-
lar disease for impaired circulation.

● Monitor for allergic reactions (rash, utricaria).
Discontinue darbepoetin if signs of anaphylaxis
(dyspnea, laryngeal swelling) occur.

● Lab Test Considerations: May causeqin
WBCs and platelets. Maypbleeding times.

● Monitor serum ferritin, transferrin, and iron lev-
els prior to and during therapy to assess need for
concurrent iron therapy. Administer supplemen-
tal iron therapy if transferrin saturation �20% or
serrum ferritin is �100 mcg/mL.

● Monitor hemoglobin before and weekly during
initial therapy, for 4 wk after a change in dose,
and regularly after target range has been reached
and maintenance dose is determined. Monitor
other hematopoietic parameters (CBC with differ-
ential and platelet count) before and periodically
during therapy. If hemoglobinqof more than
1.0 g/dL in any 2-week period or hemoglobin
reaches a level needed to avoid RBC transfu-
sion,pdose by 40%. If hemoglobin exceeds a
level needed to avoid RBC transfusion, with-
hold dose until hemoglobin approaches level
where RBC transfusions may be required and
reinitiate at a dose 40% below the previous dose.
If hemoglobinqby less than 1 g/dL and re-
mains below 10 g/dL after 6 weeks of therapy,
qdose to 4.5 mcg/kg/week (if on weekly ther-
apy) or do not adjust dose (if on every 3 wk
schedule). If there is no response as measured
by hemoglobin levels or if RBC transfusions are
still required after 8 wks of therapy, following
completion of a chemotherapy course, discon-
tinue darbepoetin. Hemoglobin �11 g/dL in-
creases the likelihood of life-threatening cardio-
vascular complications, cardiac arrest,
neurologic events (seizures, stroke), hyperten-
sive reactions, HF, vascular thrombosis/ischemia/
infarction, acute MI, and fluid overload/edema.

● Only prescribers and hospitals enrolled in the
ESA APPRISE Oncology Program can provide dar-
bepoetin for patients with cancer. Visit www.esa-
apprise.com or call 1-866-284-8089.

● Ifqin hemoglobin is less than 1 g/dL over 4 wk
and iron stores are adequate, dose may beqby
25% of previous dose. Use the lowest dose possi-
ble to avoid transfusions.

● Monitor renal function studies and electrolytes
closely; resulting increased sense of well-being
may lead to decreased compliance with other
therapies for renal failure.

Potential Nursing Diagnoses
Activity intolerance (Indications)

Implementation
● Transfusions are still required for severe sympto-

matic anemia. Supplemental iron should be initi-
ated with darbepoetin and continued during ther-
apy. Correct deficiencies of folic acid or vitamin
B12 prior to therapy.

● Institute seizure precautions in patients who ex-
perience greater than a 1.0 g/dL increase in he-
moglobin in a 2-wk period or exhibit any change
in neurologic status.

● For conversion from epoetin alfa to darbepoe-
tin, if epoetin was administered 2–3 times/wk
administer darbepoetin once a week. If patient
was receiving epoetin once/wk, darbepoetin may
be administered once every 2 wk. Route of ad-
ministration should remain consistent.

● Dose adjustments should not be more frequent
than once/month.

● Do not shake vial; inactivation of medication may
occur. Do not administer vials containing solu-
tion that is discolored or contains particulate
matter. Discard vial immediately after withdraw-
ing dose. Do not pool unused portions.

● Subcut: This route is often used for patients not
requiring dialysis.

IV Administration

● pH: 6.0–6.4.
● Direct IV: Administer undiluted. Rate: May be

administered as direct injection or bolus over 1–
3 min into IV tubing or via venous line at end of
dialysis session.

● Y-Site Incompatibility: Do not administer in
conjunction with other drugs or solutions.

Patient/Family Teaching
● Explain ESA APPRISE Oncology Program and the

rationale for concurrent iron therapy (increased
red blood cell production requires iron). Instruct
patient to read the Medication Guide prior to be-
ginning therapy. Inform patients of risks and ben-
efits of darbepoetin. Inform patients with cancer
that they must sign the patient-healthcare pro-
vider acknowledgment form before the start of
each treatment course.

● Discuss possible return of menses and fertility in
women of childbearing age. Patient should dis-

http://www.esa-apprise.com
http://www.esa-apprise.com
http://www.esa-apprise.com
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cuss contraceptive options with health care pro-
fessional.

● Discuss ways of preventing self-injury in patients
at risk for seizures. Driving and activities requir-
ing continuous alertness should be avoided.

● Inform patient that use of darbepoetin may result
in shortened overall survival and/orptime to tu-
mor progression. May also cause MI or stroke.
Advise patient to notify health care professional
immediately if chest pain; trouble breathing or
shortness of breath; pain in legs, with or without
swelling; a cool or pale arm or leg; sudden confu-
sion, trouble speaking, or trouble understanding
others’ speech; sudden numbness or weakness in
face, arm, or leg, especially on one side of body;
sudden trouble seeing; sudden trouble walking,
dizziness, loss of balance or coordination; loss of
consciousness (fainting); or hemodialysis vascu-
lar access stops working.

● Anemia of Chronic Kidney Disease: Stress
importance of compliance with dietary restric-
tions, medications, and dialysis. Foods high in
iron and low in potassium include liver, pork,
veal, beef, mustard and turnip greens, peas, eggs,
broccoli, kale, blackberries, strawberries, apple
juice, watermelon, oatmeal, and enriched bread.
Darbepoetin will result in increased sense of
well-being, but it does not cure underlying dis-
ease.

● Home Care Issues: Home dialysis patients de-
termined to be able to safely and effectively ad-
minister darbepoetin should be taught proper
dose, administration technique with syringe,
auto-injector or IV use, and disposal of equip-
ment. Information for Patients and Caregivers
should be provided to patient along with medica-
tion.

Evaluation/Desired Outcomes
● Increase in hemoglobin not to exceed 11 g/dL

with improvement in symptoms of anemia in pa-
tients with chronic renal failure or with chemo-
therapy-induced anemia.

darifenacin (dar-i-fen-a-sin)
Enablex
Classification
Therapeutic: urinary tract antispasmodics
Pharmacologic: anticholinergics

Pregnancy Category C

Indications
Overactive bladder with symptoms (urge inconti-
nence, urgency, frequency).

Action
Acts as a muscarinic (cholinergic) receptor antago-
nist; antagonizes bladder smooth muscle contrac-
tion. Therapeutic Effects: Decreased symptoms
of overactive bladder.

Pharmacokinetics
Absorption: 15–19% absorbed.
Distribution: Unknown.
Protein Binding: 98%.
Metabolism and Excretion: Extensively metabo-
lized by the CYP2D6 enzyme system in most individ-
uals; poor metabolizers (7% of Caucasians, 2% of
African Americans) have less CYP2D6 activity with
less metabolism occurring. Some metabolism via
CYP3A4 enzyme system. 60% excreted renally as
metabolites, 40% in feces as metabolites.
Half-life: 13–19 hr.

TIME/ACTION PROFILE

ROUTE ONSET PEAK DURATION

PO unknown 7 hr 24 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Urinary re-
tention; Gastric retention; Uncontrolled angle-clo-
sure glaucoma; Severe hepatic impairment.
Use Cautiously in: Concurrent use of CYP3A4 in-
hibitors (use lower dose/clinical monitoring may be
necessary); Moderate hepatic impairment (lower
dose recommended); Bladder outflow obstruction;
GI obstructive disorders,pGI motility, severe con-
stipation or ulcerative colitis; Myasthenia gravis; An-
gle-closure glaucoma; Lactation, Pedi: Safety not es-
tablished; OB: Use only if maternal benefit outweighs
fetal risk.

Adverse Reactions/Side Effects
CNS: dizziness. EENT: blurred vision. GI: consti-
pation, dry mouth, dyspepsia, nausea. Metab: heat
intolerance. Misc: ANGIOEDEMA.

Interactions
Drug-Drug: Blood levels and risk of toxicity areq
by concurrent use of strong CYP3A4 inhibitors in-
cluding ketoconazole, itraconazole, ritonavir,
nelfinavir, clarithromycin, and nefazodone;
daily dose should not exceed 7.5 mg. Concurrent
use of moderate inhibitors of CYP3A4, especially
those with narrow therapeutic indices, including fle-
cainide, thioridazine, and tricyclic antidepres-
sants, should be undertaken with caution.
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Route/Dosage
PO (Adults): 7.5 mg once daily, may beqafter 2
wk to 15 mg once daily.

Availability
Extended-release tablets: 7.5 mg, 15 mg.

NURSING IMPLICATIONS
Assessment
● Monitor voiding pattern and assess symptoms of

overactive bladder (urinary urgency, urinary in-
continence, urinary frequency) to and periodi-
cally during therapy.

Potential Nursing Diagnoses
Impaired urinary elimination (Indications)

Implementation
● PO: Administer once daily without regard to food.

Extended-release tablets must be swallowed
whole; do not break, crush, or chew.

Patient/Family Teaching
● Instruct patient to take darifenacin as directed.

Advise patient to read the Patient Information
before starting therapy and with each prescrip-
tion refill. If a dose is missed, skip dose and take
next day; do not take 2 doses in same day.

● Do not share darifenacin with others; may be
dangerous.

● Inform patient of potential anticholinergic side ef-
fects (constipation, urinary retention, blurred vi-
sion, heat prostration in a hot environment).

● May cause dizziness and blurred vision. Caution
patient to avoid driving and other activities that
require alertness until response to medication is
known.

● Advise patient to consult health care professional
prior to taking Rx, OTC, or herbal products with
darifenacin.

Evaluation/Desired Outcomes
● Decrease in symptoms of overactive bladder

(urge urinary incontinence, urgency, frequency).

darunavir (da-ru-na-veer)
Prezista
Classification
Therapeutic: antiretrovirals
Pharmacologic: protease inhibitors

Pregnancy Category C

Indications
HIV infection (must be used with ritonavir and with
other antiretrovirals).

Action
Inhibits HIV-1 protease, selectively inhibiting the
cleavage of HIV-encoded specific polyproteins in in-

fected cells. This prevents the formation of mature
virus particles. Therapeutic Effects: Increased
CD4 cell counts and decreased viral load with subse-
quent slowed progression of HIV infection and its
sequelae.

Pharmacokinetics
Absorption: Without ritonavir—37% absorbed
following oral administration; with ritonavir—
82%. Foodqabsorption by 30%.
Distribution: Unknown.
Protein Binding: 95% bound to plasma proteins.
Metabolism and Excretion: Extensively metabo-
lized by CYP3A enzyme system. 41% eliminated un-
changed in feces, 8% in urine.
Half-life: 15 hr.

TIME/ACTION PROFILE

ROUTE ONSET PEAK DURATION

PO unknown 2.5–4 hr 12 hr

Contraindications/Precautions
Contraindicated in: Concurrent alfuzosin, sil-
denafil (Revatio), ergot derivatives, midazolam
(PO), pimozide, triazolam, lovastatin, simvastatin,
rifampin, or St. John’s wort; Lactation: HIV may be
transmitted in human milk; Pedi: Children �3 yr.
Use Cautiously in: Hepatic impairment; Sulfa al-
lergy; Geri: Consider age-related impairment in he-
patic function, concurrent chronic disease states
and drug therapy; OB: Use only if maternal benefit
outweighs fetal risk; Pedi: Children 3–6 yr (safety
not established).

Adverse Reactions/Side Effects
Based on concurrent use with ritonavir.
GI: HEPATOTOXICITY, constipation, diarrhea, nausea,
vomiting. Endo: hyperglycemia. Metab: body fat
redistribution. Derm: rash, STEVENS-JOHNSON SYN-
DROME, TOXIC EPIDERMAL NECROLYSIS.

Interactions
Drug-Drug: Darunavir and ritonavir are both in-
hibitors of CYP3A and are metabolized by CYP3A.
Multiple drug-drug interactions can be expected
with drugs that share, inhibit, or induce these path-
ways. Consult product information for more specific
details.qblood levels and risk of toxicity from er-
got derivatives (dihydroergotamine, ergono-
vine, ergotamine, methylergonovine), silden-
afil (Revatio), alfuzosin, pimozide, lovastatin,
simvastatin, midazolam (oral), and triazolam;
concurrent use is contraindicated. Rifampinqme-
tabolism and maypantiretroviral effectiveness, con-
current use is contraindicated. Concurrent use with
indinavir mayqdarunavir and indinavir levels.q
levels and risk of myopathy from atorvastatin, ro-
suvastatin, or pravastatin (use lowest dose of
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these agents or consider fluvastatin). Concurrent
use with efavirenz results inpdarunavir levels and
qefavirenz levels; use combination cautiously. Lo-
pivavir/ritonavir mayplevels; although concur-
rent use is not recommended, additional ritonavir
may be required. Saquinavir mayplevels; concur-
rent use is not recommended.qlevels of lidocaine,
quinidine, propafenone, flecainide, and amio-
darone; use cautiously and with available blood
level monitoring.qdigoxin levels; blood level mon-
itoring recommended. Mayqcarbamazepine lev-
els; blood level monitoring recommended. Mayp
phenytoin or phenobarbital levels; blood level
monitoring recommended.plevels of warfarin;
monitor INR.qlevels of trazodone and desipra-
mine; use cautiously andpdose if necessary.qlev-
els of clarithromycin;pdose of clarithromycin if
CCr �60 mL/min.qlevels of ketoconazole and
itraconazole; daily dose of itraconazole or keto-
conazole should not be �200 mg.plevels of vori-
conazole; concurrent use not recommended. Con-
current use with rifabutinqrifabutin levels andp
darunavir levels; (may be due to ritonavir);prifa-
butin dose to 150 mg every other day.qlevels of
beta-blockers; may need topdose.qlevels of fel-
odipine, nifedipine, or nicardipine; monitor
clinical response carefully. Dexamethasoneplev-
els. Mayqlevels of inhaled fluticasone; choose al-
ternative inhaled corticosteroid.qlevels of cyclo-
sporine, tacrolimus, or sirolimus; blood level
monitoring recommended.plevels of methadone.
qrisperidone and thioridazine levels; may need
topdose. Mayqlevels of sildenafil, vardenafil or
tadalafil; may result in hypotension, syncope, visual
changes, and prolonged erection (pdose of silden-
afil to 25 mg q 48 hr, vardenafil to 2.5 mg q 72 hr,
and tadalafil to 10 mg q 72 hr recommended).p
levels of sertraline and paroxetine; adjust dose by
clinical response. Mayplevels and contraceptive ef-
ficacy of some estrogen-based hormonal contra-
ceptives including ethinyl estradiol (alternative
or additional methods of contraception recom-
mended). Mayqrisk of adverse effects with salme-
terol; concurrent use not recommended. Mayq
bosentan levels; initiate bosentan at 62.5 mg once
daily or every other day; if patient already receiving
bosentan, discontinue bosentan at least 36 hr before
initiation of darunavir and then restart bosentan at
least 10 days later at 62.5 mg once daily or every
other day. Mayqtadalafil (Adcirca) levels; initiate
tadalafil (Adcirca) at 20 mg once daily; if patient al-
ready receiving tadalfil (Adcirca), discontinue tada-
lafil (Adcirca) at least 24 hr before initiation of da-

runavir and then restart tadalafil (Adcirca) at least 7
days later at 20 mg once daily. Mayqcolchicine
levels;pdose of colchicine; do not administer col-
chicine if patients have renal or hepatic impairment.
Concurrent use with raltegravir mayqrisk of rash.
Drug-Natural Products: St. John’s wortqme-
tabolism and maypantiretroviral effectiveness; con-
current use is contraindicated.

Route/Dosage
Genotypic testing of the baseline virus is recom-

mended prior to initiating treatment in therapy-ex-
perienced patients. This testing is performed to
screen for darunavir resistance associated substitu-
tions, which may be helpful in determining whether
the HIV virus will be susceptible to darunavir.

PO (Adults): Therapy-naive—800 mg with ri-
tonavir 100 mg once daily; Therapy-experienced
(with no darunavir resistance associated substi-
tution)—800 mg with ritonavir 100 mg once daily
Therapy-experienced (with �1 darunavir resis-
tance associated substitution or if genotypic test-
ing not performed)—600 mg with ritonavir 100
mg twice daily.
PO (Children �6 yr): 20–29 kg—375 mg with
ritonavir 50 mg twice daily; 30–39 kg—450 mg
with ritonavir 60 mg twice daily; �40 kg—600 mg
with ritonavir 100 mg twice daily.

Availability
Tablets: 75 mg, 150 mg, 400 mg, 600 mg.

NURSING IMPLICATIONS
Assessment
● Assess patient for change in severity of HIV symp-

toms and for symptoms of opportunistic infec-
tions during therapy.

● Assess for allergy to sulfonamides.
● Monitor patient for development of rash; usually

maculopapular and self-limited. May cause Ste-
vens-Johnson syndrome or toxic epidermal ne-
crolysis. Discontinue therapy if severe or if ac-
companied with fever, general malaise, fatigue,
muscle or joint aches, blisters, oral lesions, con-
junctivitis, hepatitis and/or eosinophilia.

● Lab Test Considerations: Monitor viral load
and CD4 counts regularly during therapy.

● May causeqserum AST, ALT, GGT, total bilirubin,
alkaline phosphatase, pancreatic amylase, pan-
creatic lipase, triglycerides, total cholesterol, and
uric acid concentrations. Monitor hepatic func-
tion prior to and periodically during therapy.
Hepatotoxicity may require interruption or dis-
continuation of therapy.
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Potential Nursing Diagnoses
Risk for infection (Indications)
Noncompliance (Patient/Family Teaching)

Implementation
● PO: Must be administered with a meal or light

snack along with ritonavir 100 mg to be effective.
The type of food is not important. Tablets should
be swallowed whole with water or milk; do not
chew.

Patient/Family Teaching
● Emphasize the importance of taking darunavir

with ritonavir exactly as directed, at evenly spaced
times throughout day. Do not take more than pre-
scribed amount and do not stop taking without
consulting health care professional. If a dose of
darunavir or ritonavir is missed by more than 6
hr, wait and take next dose at regularly scheduled
time. If missed by less than 6 hr, take darunavir
and ritonavir immediately and then take next
dose at regularly scheduled time. If a dose is
skipped, do not double doses. Advise patient to
read the Patient Information sheet before start-
ing therapy and with each Rx renewal in case
changes have been made.

● Instruct patient that darunavir should not be
shared with others.

● Instruct patient to notify health care professional
of all Rx or OTC medications, vitamins, or herbal
products being taken and consult health care
professional before taking any new medications.

● Inform patient that darunavir does not cure AIDS
or prevent associated or opportunistic infections.
Darunavir does not reduce the risk of transmis-
sion of HIV to others through sexual contact or
blood contamination. Caution patient to use a
condom during sexual contact and to avoid shar-
ing needles or donating blood to prevent spread-
ing the AIDS virus to others. Advise patient that
the long-term effects of darunavir are unknown at
this time.

● Inform patient that darunavir may cause hypergly-
cemia, hepatotoxicity, and severe skin reactions.
Advise patient to notify health care professional
promptly if signs of hyperglycemia (increased
thirst or hunger; unexplained weight loss; in-
creased urination; fatigue; or dry, itchy skin),
hepatotoxicity (unexplained fatigue, anorexia,
nausea, jaundice, abdominal pain or dark urine),
or rash occur.

● Advise patients taking oral contraceptives to use a
nonhormonal method of birth control during da-
runavir therapy. Advise female patients to avoid
breastfeeding during therapy with darunavir.

● Inform patient that redistribution and accumula-
tion of body fat may occur, causing central obe-

sity, dorsocervical fat enlargement (buffalo
hump), peripheral wasting, breast enlargement,
and cushingoid appearance. The cause and long-
term effects are not known.

● Emphasize the importance of regular follow-up
exams and blood counts to determine progress
and monitor for side effects.

Evaluation/Desired Outcomes
● Delayed progression of AIDS and decreased op-

portunistic infections in patients with HIV.
● Decrease in viral load and improvement in CD4

cell counts.

HIGH ALERT

DAUNOrubicin hydrochloride
(daw-noe-roo-bi-sin hye-dro-klor-
ide)
Cerubidine
Classification
Therapeutic: antineoplastics
Pharmacologic: anthracyclines

Pregnancy Category D

Indications
In combination with other antineoplastics in the
treatment of leukemias.

Action
Forms a complex with DNA, which subsequently in-
hibits DNA and RNA synthesis (cell-cycle phase-non-
specific). Therapeutic Effects: Death of rapidly
replicating cells, particularly malignant ones. Also
has immunosuppressive properties.

Pharmacokinetics
Absorption: Administered IV only, resulting in
complete bioavailability.
Distribution: Widely distributed. Crosses the pla-
centa.
Metabolism and Excretion: Extensively metabo-
lized by the liver. Converted partially to a compound
that also has antineoplastic activity (daunorubici-
nol); 40% eliminated by biliary excretion.
Half-life: Daunorubicin —18.5 hr. Daunorubi-
cinol—26.7 hr.

TIME/ACTION PROFILE (effects on blood
counts)

ROUTE ONSET PEAK DURATION

IV 7–10 days 10–14 days 21 days

Contraindications/Precautions
Contraindicated in: Hypersensitivity to dauno-
rubucin or any other components in the formula-
tion; Symptomatic HF/arrhythmias; Pregnant or lac-
tating women.
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Use Cautiously in: Active infections or decreased
bone marrow reserve; Geriatric patients or patients
with other chronic debilitating illnesses (dosage re-
duction recommended for patients �60 yr); May re-
activate skin lesions produced by previous radiation
therapy; Hepatic or renal impairment (dosage re-
duction recommended if serum creatinine �3 mg/
dL or serum bilirubin �1.2 mg/dL); Patients who
have received previous anthracycline therapy or who
have underlying cardiovascular disease (increased
risk of cardiotoxicity); Patients with childbearing
potential.

Adverse Reactions/Side Effects
EENT: rhinitis, abnormal vision, sinusitis. CV: CAR-
DIOTOXICITY, arrhythmias. GI: nausea, vomiting,
esophagitis, hepatoxicity, stomatitis. GU: red urine,
gonadal suppression. Derm: alopecia. Hemat:
anemia, leukopenia, thrombocytopenia. Local:
phlebitis at IV site. Metab: hyperuricemia. Misc:
chills, fever.

Interactions
Drug-Drug: Additive myelosuppression with other
antineoplastics. May decrease antibody response
to live-virus vaccines and increase risk of adverse
reactions. Cyclophosphamide increases the risk
of cardiotoxicity. Increased risk of hepatic toxicity
with other hepatotoxic agents.

Route/Dosage
Other dose regimens are used. In adults, cumulative
dose should not exceed 550 mg/m2 (450 mg/m2 if
previous chest radiation).
IV (Adults �60 yr): 45 mg/m2/day for 3 days in
first course, then for 2 days of second course (as
part of combination regimen).
IV (Adults �60 yr): 30 mg/m2/day for 3 days in
first course, then for 2 days of second course (as
part of combination regimen).
IV (Children �2 yr): 25 mg/m2 once weekly (as
part of combination regimen). In children �2 yr or
BSA �0.5 m2, dosage should be determined on a
mg/kg basis.

Availability (generic available)
Powder for injection: 20 mg/vial. Solution for
injection: 5 mg/mL in 4-mL vials (20 mg).

NURSING IMPLICATIONS
Assessment
● Monitor vital signs before and frequently during

therapy.
● Monitor for bone marrow depression. Assess for

bleeding (bleeding gums; bruising; petechiae;

guaiac stools, urine, and emesis) and avoid IM
injections and taking rectal temperatures if plate-
let count is low. Apply pressure to venipuncture
sites for 10 min. Assess for signs of infection dur-
ing neutropenia. Anemia may occur. Monitor for
increased fatigue, dyspnea, and orthostatic hypo-
tension.

● Assess IV site frequently for inflammation or infil-
tration. Instruct patient to notify nurse immedi-
ately if pain or irritation at injection site occurs. If
extravasation occurs, infusion must be stopped
and restarted in another vein to avoid damage to
subcut tissue. Notify physician immediately. Dau-
norubicin is a vesicant. Standard treatments in-
clude local injections of steroids and application
of ice compresses.

● Monitor intake and output, appetite, and nutri-
tional intake. Assess for nausea and vomiting,
which, although mild, may persist for 24–48 hr.
Administration of an antiemetic before and peri-
odically during therapy and adjusting diet as tol-
erated may help maintain fluid and electrolyte
balance and nutritional status. Encourage fluid
intake of 2000–3000 mL/day. Allopurinol and al-
kalinization of the urine may be used to help pre-
vent urate stone formation.

● Assess patient for evidence of cardiotoxicity,
which manifests as HF (peripheral edema, dysp-
nea, rales/crackles, weight gain, jugular venous
distention) and usually occurs 1–6 mo after initi-
ation of therapy. Chest x-ray, echocardiography,
ECGs, and radionuclide angiography determina-
tion of ejection fraction may be ordered before
and periodically throughout therapy. A 30% de-
crease in QRS voltage and decrease in systolic
ejection fraction are early signs of cardiotoxicity.
Patients who receive total cumulative doses
�550/mm2, who have a history of cardiac dis-
ease, or who have received mediastinal radiation
are at greater risk of developing cardiotoxicity.
May be irreversible and fatal, but usually re-
sponds to early treatment.

● Lab Test Considerations: Monitor uric acid
levels.

● Daunorubicin hydrochloride: Monitor CBC and
differential before and periodically throughout
therapy. The leukocyte count nadir occurs 10–
14 days after administration. Recovery usually oc-
curs within 21 days after administration of dau-
norubicin.

● Monitor AST, ALT, LDH, and serum bilirubin. May
cause transientlyqserum alkaline phosphatase,
bilirubin, and AST concentrations.
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Potential Nursing Diagnoses
Risk for infection (Adverse Reactions)
Decreased cardiac output (Side Effects)

Implementation
● High Alert: Fatalities have occurred with

chemotherapeutic agents. Before administering,
clarify all ambiguous orders; double-check sin-
gle, daily, and course-of-therapy dose limits; have
second practitioner independently double-check
original order, calculations, and infusion pump
settings. Do not confuse daunorubicin hydrochlo-
ride (Cerubidine) with daunorubicin citrate lipo-
some (DaunoXome) or with doxorubicin (Adria-
mycin, Rubex)or doxorubicin hydrochloride
liposome (Doxil). To prevent confusion, orders
should include generic and brand name.

● Solution should be prepared in a biologic cabi-
net. Wear gloves, gown, and mask while handling
IV medication. Discard IV equipment in specially
designated containers.

● IV: Reconstitute each 20 mg with 4 mL of sterile
water for injection for a concentration of 5 mg/
mL. Shake gently to dissolve. Reconstituted medi-
cation is stable for 24 hr at room temperature, 48
hr if refrigerated. Protect from sunlight.

● Do not use aluminum needles when reconstitut-
ing or injecting daunorubicin, as aluminum dark-
ens the solution.

IV Administration

● pH: 4.5–6.5.
● Direct IV: Diluent: Dilute further in 10–15 mL

of 0.9% NaCl. Administer direct IV push through
Y-site into free-flowing infusion of 0.9% NaCl or
D5W. Rate: Administer over at least 2–3 min.
Rapid administration rate may cause facial flush-
ing or erythema along the vein.

● Intermittent Infusion: Diluent: May also be
diluted in 50–100 mL of 0.9% NaCl. Rate: Ad-
minister 50 mL over 10–15 min or 100 mL over
30–45 min.

● Y-Site Compatibility: amifostine, etoposide, fil-
grastim, gemcitabine, granisetron, melphalan,
methotrexate, ondansetron, sodium bicarbonate,
teniposide, thiotepa, vinorelbine.

● Y-Site Incompatibility: allopurinol, aztreonam,
cefepime, fludarabine, lansoprazole, piperacillin/
tazobactam.

● Additive Incompatibility: Manufacturer does
not recommend admixing daunorubicin hydro-
chloride.

Patient/Family Teaching
● Instruct patient to notify health care professional

if fever; chills; sore throat; signs of infection;
bleeding gums; bruising; petechiae; or blood in
urine, stool, or emesis occurs. Caution patient to

avoid crowds and persons with known infections.
Instruct patient to use soft toothbrush and electric
razor. Patient should be cautioned not to drink
alcoholic beverages or take products containing
aspirin or NSAIDs.

● Instruct patient to inspect oral mucosa for ery-
thema and ulceration. If ulceration occurs, advise
patient to use sponge brush and rinse mouth with
water after eating and drinking. Stomatitis pain
may require management with opioid analgesics.
Period of highest risk is 3–7 days after adminis-
tration of dose.

● Instruct patient to notify health care professional
immediately if irregular heartbeat, shortness of
breath, or swelling of lower extremities occurs.

● Discuss with patient possibility of hair loss. Ex-
plore methods of coping. Regrowth of hair usu-
ally begins within 5 wk after discontinuing ther-
apy.

● Inform patient that medication may turn urine
reddish color for 1–2 days after administration.

● Inform patient that this medication may cause ir-
reversible gonadal suppression. Advise patient
that this medication may have teratogenic effects.
Contraception should be used during therapy and
for at least 4 mo after therapy is concluded.

● Instruct patient not to receive any vaccinations
without advice of health care professional.

● Emphasize the need for periodic lab tests to mon-
itor for side effects.

Evaluation/Desired Outcomes
● Improvement of hematologic status in patients

with leukemia.

HIGH ALERT

decitabine (de-sit-a-been)
Dacogen
Classification
Therapeutic: antineoplastics

Pregnancy Category D

Indications
Treatment of various myelodysplastic syndromes
(MDS).

Action
Inhibits DNA methyltransferase, causing apoptosis.
Has more effect on rapidly replicating cells. Thera-
peutic Effects: Improved hematologic and clinical
manifestations of MDS.

Pharmacokinetics
Absorption: IV administration results in complete
bioavailability.
Distribution: Unknown.
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Metabolism and Excretion: Mostly metabolized
by the liver.
Half-life: 0.5 hr.

TIME/ACTION PROFILE (blood levels)

ROUTE ONSET PEAK DURATION

IV rapid end of infu-
sion

unknown

Contraindications/Precautions
Contraindicated in: Hypersensitivity; OB: Preg-
nancy or lactation.
Use Cautiously in: Patients with child-bearing
potential (males and females); Impaired hepatic/re-
nal function; Geri: May be more sensitive to effects;
Pedi: Safety not established.

Adverse Reactions/Side Effects
CNS: confusion, fatigue, insomnia, depression, leth-
argy. EENT: blurred vision. Resp: cough. CV:
atrial fibrillation, pulmonary edema, tachycardia.
GI: abdominal pain, constipation, diarrhea, stomati-
tis, vomiting,qliver enzymes. Derm: petechiae,
rash. F and E: edema, hypokalemia, hypomagnese-
mia, ascites. Hemat: BLEEDING, anemia, neutro-
penia, thrombocytopenia. Local: injection site irri-
tation. Metab: hyperglycemia. MS: arthralgia,
myalgia. Misc: INFECTION, fever, lymphadenopathy.

Interactions
Drug-Drug:qrisk of myelosuppression with other
antineoplastics, immunosuppressants, or radi-
ation therapy. Maypantibody response to andq
risk of adverse reactions from live virus vaccines.

Route/Dosage
IV (Adults): 15 mg/m2 as a continuous infusion
over 3 hr repeated q 8 hr for 3 days; cycle should be
repeated q 6 wk for a minimum of 4 cycles or 20
mg/m2 as a continuous infusion over 1 hr repeated
daily for 5 days; cycle should be repeated q 4 wk for
a minimum of 4 cycles.

Availability
Lyophilized powder for injection (requires
reconstitution): 50 mg/vial.

NURSING IMPLICATIONS
Assessment
● Monitor for bone marrow depression. Assess for

bleeding (bleeding gums, bruising, petechiae,
guaiac stools, urine, and emesis) and avoid IM
injections and taking rectal temperatures if plate-
let count is low. Apply pressure to venipuncture
sites for 10 min. Assess for signs of infection dur-
ing neutropenia. Anemia may occur. Monitor for

increased fatigue, dyspnea, and orthostatic hypo-
tension.

● Lab Test Considerations: Monitor CBC prior
to each dosing cycle and periodically as needed.
May cause neutropenia, thrombocytopenia, and
anemia; occur more frequently in 1st or 2nd
treatment cycles. Use early institution of growth
factors and antimicrobial agents to prevent infec-
tions.

● Obtain liver chemistries and serum creatinine
prior to initiation of treatment. May cause hyper-
bilirubinemia and hypoalbuminemia.

● May cause hyperglycemia, hypomagnesemia, hy-
ponatremia, hypokalemia, and hyperkalemia.

Potential Nursing Diagnoses
Risk for infection (Adverse Reactions)

Implementation
● High Alert: Fatalities have occurred with

chemotherapeutic agents. Before administering,
clarify all ambiguous orders; double-check sin-
gle, daily, and course-of-therapy dose limits; have
second practitioner independently double-check
original order, calculations, and infusion pump
settings.

● Solution should be prepared in a biologic cabi-
net. Wear gloves, gown, and mask while handling
IV medication. Discard IV equipment in specially
designated containers (see Appendix L).

● Pre-medicate patient with standard anti-emetic
therapy.

● If hematologic recovery (ANC �1,000 cells/mm3

and platelets �50,000 cells/mm3) from previous
treatment cycle requires more than 6, but less
than 8 wk—delay dosing for up to 2 wk and tem-
porarily reduce dose to 11 mg/m2 (33 mg/m2/
day, 99 mg/m2/cycle) upon restarting therapy.

● If hematologic recovery requires more than 8,
but less than 10 wk—Patient should be assessed
for disease progression (by bone marrow aspi-
rates); in the absence of progression, delay dose
for up to 2 more wk and reduce dose as above
upon restarting, then maintain or increase in sub-
sequent cycles as clinically indicated.

IV Administration

● pH: 6.7–7.3.
● Intermittent Infusion: Reconstitute with 10 mL

of Sterile Water for injection for a concentration
of 5 mg/mL. Diluent: Immediately after recon-
stitution, dilute further with 0.9% NaCl, D5W, or
LR. Concentration: 0.1–1.0 mg/mL. Unless
used within 15 min of reconstitution, dilute solu-
tion must be prepared using cold infusion fluids
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and refrigerated until administration (maximum
of 7 hr). Rate: Administer over 3 hr.

Patient/Family Teaching
● Caution patient to avoid crowds and persons with

known infections. Report symptoms of infection
(fever, chills, cough, hoarseness, sore throat,
lower back or side pain, painful or difficult urina-
tion) immediately.

● Instruct patient to report unusual bleeding. Ad-
vise patient of thrombocytopenia precautions
(use soft toothbrush and electric razor, avoid
falls, do not drink alcoholic beverages or take
medication containing aspirin or NSAIDs; may
precipitate gastric bleeding).

● Inform patient that this medication may have tera-
togenic effects. Advise women to use effective
contraception and avoid becoming pregnant dur-
ing treatment. Advise men not to father a child
during or for 2 mo after treatment.

Evaluation/Desired Outcomes
● Improved hematologic and clinical manifesta-

tions of MDS.

deferoxamine
(de-fer-ox-a-meen)
Desferal
Classification
Therapeutic: antidotes
Pharmacologic: heavy metal antagonists

Pregnancy Category C

Indications
Acute toxic iron ingestion. Secondary iron overload
syndromes associated with multiple transfusion
therapy.

Action
Chelates unbound iron, forming a water-soluble
complex (ferrioxamine) in plasma that is easily ex-
creted by the kidneys. Therapeutic Effects: Re-
moval of excess iron. Also chelates aluminum.

Pharmacokinetics
Absorption: Poorly absorbed after oral adminis-
tration. Well absorbed after IM administration and
subcut administration.
Distribution: Appears to be widely distributed.
Metabolism and Excretion: Metabolized by tis-
sues and plasma enzymes. Unchanged drug and che-
lated form excreted by the kidneys; 33% of iron re-
moved is eliminated in the feces via biliary
excretion.
Half-life: 1 hr.

TIME/ACTION PROFILE (effects on
hematologic parameters)

ROUTE ONSET PEAK DURATION

IV rapid unknown unknown
IM unknown unknown unknown
Subcut unknown unknown unknown

Contraindications/Precautions
Contraindicated in: Severe renal disease; Anuria;
OB: Early pregnancy or childbearing potential (how-
ever, may be used safely in pregnant patients with
moderate-to-severe acute iron intoxication).
Use Cautiously in: Pedi: Children �3 yr (safety
not established).

Adverse Reactions/Side Effects
EENT: blurred vision, cataracts, ototoxicity. CV: hy-
potension, tachycardia. GI: abdominal pain, diar-
rhea. GU: red urine. Derm: erythema, flushing, ur-
ticaria. Local: induration at injection site, pain at
injection site. MS: leg cramps. Misc: allergic reac-
tions, fever, shock after rapid IV administration.

Interactions
Drug-Drug: Ascorbic acid mayqeffectiveness of
deferoxamine but may alsoqcardiac iron toxicity.

Route/Dosage
Acute Iron Ingestion
IM, IV (Adults and Children �3 yr): 1 g, then
500 mg q 4 hr for 2 doses. Additional doses of 500
mg q 4–12 hr may be needed (not to exceed 6 g/24
hr).

Chronic Iron Overload
IM, IV (Adults and Children �3 yr): 500 mg–1
g daily IM; additional doses of 2 g should be given IV
for each unit of blood transfused (not to exceed 1 g/
day in absence of transfusions; 6 g/day if patient re-
ceives transfusions).
Subcut (Adults and Children �3 yr): 1–2 g/day
(20–40 mg/kg/day) infused over 8–24 hr.

Availability (generic available)
Powder for injection: 500 mg/vial, 2 g/vial.

NURSING IMPLICATIONS
Assessment
● In acute poisoning, assess time, amount, and type

of iron preparation ingested.
● Monitor signs of iron toxicity: early acute (ab-

dominal pain, bloody diarrhea, emesis), late
acute (decreased level of consciousness, shock,
metabolic acidosis).

● Monitor vital signs closely, especially during IV
administration. Report hypotension, erythema,
urticaria, or signs of allergic reaction. Keep epi-
nephrine, an antihistamine, and resuscitation
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equipment close by in the event of an anaphylac-
tic reaction.

● May cause oculotoxicity or ototoxicity. Report de-
creased visual acuity or hearing loss. Audiovisual
exams should be performed every 3 mo in pa-
tients with chronic iron overload.

● Monitor intake and output and urine color. In-
form health care professional if patient is anuric.
Chelated iron is excreted primarily by the kid-
neys; urine may turn red.

● Lab Test Considerations: Monitor serum
iron, total iron binding capacity (TIBC), ferritin
levels, and urinary iron excretion before and pe-
riodically during therapy.

● Monitor liver function studies to assess damage
from iron poisoning.

Potential Nursing Diagnoses
Risk for injury poisoning (Indications)

Implementation
● IM route is preferred in acute iron intoxication

unless patient is in shock.
● Reconstitute 500-mg vial with 2 mL and 2-g vial

with 8 mL of sterile water for injection for a con-
centration of 213 mg/mL. Dissolve powder com-
pletely before administration. Solution is yellow
and is stable for 1 wk after reconstitution if pro-
tected from light. Discard unused portion.

● Used in conjunction with induction of emesis or
gastric aspiration and lavage with sodium bicar-
bonate, and supportive measures for shock and
metabolic acidosis in acute poisoning.

● IM: Administer deep IM and massage well. Rotate
sites. IM administration may cause transient se-
vere pain.

● Subcut: Reconstitute 500-mg vial with 5 mL and
2-g vial with 20 mL of sterile water for injection.
Concentration: 95 mg/mL. Subcut route used
to treat chronically elevated iron therapy is ad-
ministered into abdominal subcut tissue via infu-
sion pump for 8–24 hr per treatment.

● IV: Reconstitute 500-mg vial with 5 mL and 2-g
vial with 20 mL of sterile water for injection.
Concentration: 95 mg/mL. Diluent: D5W,
0.9% NaCl, 0.45% NaCl, or LR. Dissolve powder
completely before administration. Solution is
clear and colorless to slightly yellow. Administer
within 3 hr of reconstitution; 24 hr if prepared
under laminar flow hood. Discard unused por-
tion. Rate: Maximum infusion rate is 15 mg/kg/
hr for first 1000 mg. May be followed by 500 mg
infused over 4 hr at a slower rate not to exceed
125 mg/hr. Rapid infusion rate may cause hypo-

tension, erythema, urticaria, wheezing, convul-
sions, tachycardia, or shock.

● May be administered at the same time as blood
transfusion in persons with chronically elevated
serum iron levels. Use separate site for adminis-
tration.

Patient/Family Teaching
● Reinforce need to keep iron preparations, all

medications, and hazardous substances out of the
reach of children.

● Reassure patient that red coloration of urine is
expected and reflects excretion of excess iron.

● May cause dizziness or impairment of vision or
hearing. Caution patient to avoid driving or other
activities requiring alertness until response from
medication is known.

● Advise patient not to take vitamin C preparations
without consulting health care professional, be-
cause tissue toxicity may increase.

● Encourage patients requiring chronic therapy to
keep follow-up appointments for lab tests. Eye
and hearing exams may be monitored every 3
mo.

Evaluation/Desired Outcomes
● Return of serum iron concentrations to a normal

level (50–150 mcg/100 mL).

degarelix (deg -a-rel-ix)
Firmagon
Classification
Therapeutic: antineoplastics
Pharmacologic: GnRH antagonist

Pregnancy Category X

Indications
Management of advanced prostate cancer.

Action
Reversibly brings to GnRH receptors in the pituitary
gland, causing a decrease in the release of gonado-
tropins and testosterone. Therapeutic Effects:
Decreased spread of prostate cancer.

Pharmacokinetics
Absorption: Well absorbed from depot following
subcutaneous administration.
Distribution: Distributed throughout total body
water.
Metabolism and Excretion: 70–80% under-
goes hepatic metabolism and biliary excretion, most
metabolites excreted in feces; 20–30% excreted un-
changed in urine.
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Half-life: 53 days.

TIME/ACTION PROFILE (decrease in
testosterone levels)

ROUTE ONSET PEAK DURATION

SC within 1 wk 2 wk 1 mo

Contraindications/Precautions
Contraindicated in: Previous hypersensitivity;
OB: Pregnancy (may cause fetal harm) or potential
for child-bearing; Lactation: Not recommended for
use in women.
Use Cautiously in: Severe hepatic/renal impair-
ment; Previous history of cardiovascular disease in-
cluding congenital long QT syndrome, electrolyte
abnormalities, HF, concurrent us of class IA or class
III antiarrhythmics (mayqthe risk of QT prolonga-
tion; Geri: May be more sensitive to drug effects;
Pedi: Safety and effectiveness not established.

Adverse Reactions/Side Effects
CNS: dizziness, headache, insomnia, weakness. GI:
qliver enzymes, diarrhea, nausea. GU: erectile dys-
function, testicular atrophy. Endo: gynecomastia,
pituitary gonadal suppression. Local: injection site
reactions. Metab: hot flashes, weight gain,pbone
density. Misc: fever, sweating.

Interactions
Drug-Drug: Concurrent use with class IA antiar-
rhythmics, including procainamide and quini-
dine or class III antiarrhythmics including ami-
odarone or sotalol mayqrisk of QT prolongation
and serious arrhythmias.

Route/Dosage
Subcut (Adults): 240 mg initially (given as two in-
jections of 120 mg each, followed by maintenance
dose of 80 mg every 28 days.

Availability
Powder for subcutaneous injection (requires
reconstitution: 80 mg/vial, 120 mg/vial.

NURSING IMPLICATIONS
Assessment
● Assess patient for hot flashes and other side ef-

fects.
● Lab Test Considerations: Measure serum

prostate-specific antigen (PSA) periodically to
determine effect. If PSAq, measure serum testos-
terone concentrations.

● May effect pituitary gonadotropic or gonadal
functions.

Potential Nursing Diagnoses
Sexual dysfunction (Side Effects)

Implementation
● Subcut: Reconstitute each 120 mg vial with 3 mL

and each 80 mg vial with 4.2 mL sterile water us-
ing 21 gauge, 2 inch reconstitution needle. Keep
vial upright and swirl very gently until liquid is
clear, without undissolved powder or particles. If
powder adheres to vial over the liquid surface,
vial can be tilted slightly to dissolve powder. Avoid
shaking to prevent foam; ring of small air bubbles
on surface of liquid is acceptable. Tilt vial slightly,
keeping needle in lowest part of vial and with-
draw 3 mL for 120 mg dose or 4 mL for 80 mg
dose. Exchange reconstitution needle for 27
gauge, 1 1/4 inch administration needle. Remove
air bubbles. Grasp abdominal skin and insert
needle deeply at angle not � 45�. Inject in an
area free of pressure from belts, waistbands, or
other types of clothing. Administer immediately
after reconstitution. If administering 240 mg
loading dose, repeat 120 mg injection for the sec-
ond dose.

Patient/Family Teaching
● Explain purpose of medication to patient. Instruct

patient to notify health care professional if an in-
jection is missed. Advise patient to read Patient
Labeling carefully.

● Inform patient of possible side effects (hot
flashes, flushing, increased weight, decreased sex
drive, erectile dysfunction) Advise patient that
redness, swelling, and itching at injection site is
usually mild, self-limiting, and decreases within 3
days.

● Instruct patient to notify health care professional
of all Rx or OTC medications, vitamins, or herbal
products being taken and consult health care
professional before taking any new medications.

● Advise female patient that women who are preg-
nant or who plan to become pregnant or breast-
feed should not take degarelix.

Evaluation/Desired Outcomes
● Decrease in the spread of prostate cancer.

REMS

denosumab (de-no-su-mab)
Prolia, Xgeva
Classification
Therapeutic: bone resorption inhibitors
Pharmacologic: monoclonal antibodies

Pregnancy Category C

Indications
Prolia: Treatment of: Osteoporosis in postmeno-
pausal women who are at high risk for fracture or
those who have failed/are intolerant of conventional
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osteoporosis therapy, Men receiving androgen dep-
rivation therapy for nonmetastatic prostate cancer
who are at high risk for fracture, Women receiving
adjuvant aromatase inhibitor therapy for breast can-
cer who are at high risk for fracture. Xgeva: Preven-
tion of skeletal-related events in patients with bone
metastases from solid tumors.

Action
A monoclonal antibody that binds specifically to the
human receptor activator of nuclear factor kappa-B-
ligand (RANKL), which is required for formation,
function and survival of osteoclasts. Binding inhibits
osteoclast formation, function and survival. Thera-
peutic Effects:pbone resorption withpoccur-
rence of fractures (vertebral, nonvertebral, hip) or
other skeletal-related events (e.g. radiation therapy
to bone, surgery to bone, spinal cord compression).
qbone mass.

Pharmacokinetics
Absorption: Well absorbed following subcutane-
ous administration.
Distribution: Unknown.
Metabolism and Excretion: Unknown.
Half-life: 25.4 days.

TIME/ACTION PROFILE (effects on bone
resorption)

ROUTE ONSET PEAK DURATION

Subcut 1 mo unknown† 12 mo‡

†Maximumpin serum calcium occurs at 10 days.
‡Following discontinuation.

Contraindications/Precautions
Contraindicated in: Hypocalcemia (correct be-
fore administering); adequate supplemental calcium
and vitamin D required; Lactation: Avoid use;p
mammary gland development and lactation.
Use Cautiously in: Conditions associated with hy-
pocalcemia including hypoparathyroidism, previous
thyroid/parathyroid surgery, malabsorption syn-
dromes, history of small intestinal excision, renal
impairment/hemodialysis (CCr �30 mL/min); moni-
toring of calcium and other minerals recommended;
Concurrent use of immunosuppressants or diseases
resulting in immunosuppression (qrisk of infec-
tion); Geri: May be more sensitive to drug effects;
OB: Use only when potential benefit justifies poten-
tial risk to fetus; Pedi: Safety and effectiveness not es-
tablished.

Adverse Reactions/Side Effects
CNS: headache. GI: PANCREATITIS, diarrhea, nausea.
GU: cystitis. Derm: dermatitis, eczema, rashes.

F and E: hypocalcemia, hypophosphatemia. Me-
tab: hypercholesterolemia. MS: back pain, extrem-
ity pain, musculoskeletal pain, osteonecrosis of the
jaw, suppression of bone turnover. Resp: dyspnea,
cough. Misc: infection.

Interactions
Drug-Drug: Concurrent use of immunosuppres-
santsqrisk of infection.

Route/Dosage
Prolia
Subcut (Adults ): 60 mg every 6 mo.

Xgeva
Subcut (Adults ): 120 mg every 4 weeks.

Availability
Injection (Prolia): 60 mg/1 mL in prefilled syrin-
ges and single-use vials. Injection (Xgeva): 120
mg/1.7 mL in single-use vials.

NURSING IMPLICATIONS
Assessment
● Assess patients via bone density study for low

bone mass before and periodically during ther-
apy.

● Perform a routine oral exam prior to initiation of
therapy. Dental exam with appropriate preventa-
tive dentistry should be considered prior to ther-
apy.

● Lab Test Considerations: Assess serum cal-
cium, phosphorous and magnesium levels before
and periodically during therapy. Hypocalcemia
and vitamin D deficiency should be treated before
initiating therapy. May cause mild, transientqof
calcium and phosphate.

● May cause anemia.
● May cause hypercholesterolemia.

Potential Nursing Diagnoses
Risk for injury (Indications)

Implementation
● Grey needle cap on single-use pre-filled syringe

should not be handled by people sensitive to la-
tex.

● Subcut: Remove from refrigerator and bring to
room temperature by standing in original con-
tainer for 15–30 min prior to administration; do
not warm in any other way. Do not shake. Admin-
ister in the upper arm, upper thigh, or abdomen.
Solution is clear and colorless to pale yellow, and
may contain trace amounts of translucent to white
proteinaceous particles. Do not use if solution is
discolored or contains many particles. Manually
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activate the green safety guard after the injection
is given, not before.

● Patients should receive calcium 1000 mg and 400
IU vitamin D daily.

Patient/Family Teaching
● Explain the purpose of denosumab to patient. If a

dose is missed, administer injection as soon as
possible; schedule injections every 6 mo from
date of last injection.

● Advise patient to eat a balanced diet and consult
health care professional about the need for sup-
plemental calcium and vitamin D (see
Appendix M).

● Advise patient to notify health care professional
immediately if signs of hypocalcemia (spasms,
twitches, or cramps in muscles; numbness or tin-
gling in fingers, toes, or around mouth), infection
(fever, chills, skin that is red, swollen, hot, or
tender to touch; severe abdominal pain, frequent
or urgent need to urinate or burning during uri-
nation), or skin reactions (redness, itching, rash,
dry or leathery feeling, blisters that ooze or be-
come crusty, peeling) occur.

● Encourage patient to participate in regular exer-
cise and to modify behaviors thatqthe risk of os-
teoporosis (stop smoking, reduce alcohol con-
sumption).

● Advise patient to take good care of teeth and
gums (brush and floss regularly) and to inform
health care professional of therapy prior to dental
surgery.

● Advise female patients to notify health care pro-
fessional if pregnancy is planned or suspected or
if breastfeeding. Encourage women who become
pregnant during Xgeva treatment to enroll in Am-
gen’s Pregnancy Surveillance Program. Patients
or their health care professional should call 1-
800-77-AMGEN (1-800-772-6436) to enroll.

Evaluation/Desired Outcomes
● Reversal of the progression of osteoporosis with

pfractures and other sequelae.
● qbone mass.

desipramine
(dess-ip-ra-meen)
Norpramin
Classification
Therapeutic: antidepressants
Pharmacologic: tricyclic antidepressants

Pregnancy Category C

Indications
Depression. Unlabeled Use: Chronic pain syn-
dromes. Anxiety. Insomnia.

Action
Potentiates the effect of serotonin and norepineph-
rine in the CNS. Has significant anticholinergic prop-
erties. Therapeutic Effects: Antidepressant ac-
tion (may develop only over several weeks).

Pharmacokinetics
Absorption: Well absorbed from the GI tract.
Distribution: Widely distributed.
Protein Binding: 90–92%.
Metabolism and Excretion: Mostly metabolized
by the liver (CYP2D6 isoenzyme); one metabolite is
pharmacologically active (2-hydroxydesipramine);
the CYP2D6 enzyme system exhibits genetic poly-
morphism; �7% of population may be poor meta-
bolizers (PMs) and may have significantlyqdesipra-
mine concentrations and anqrisk of adverse
effects. Small amounts enter breast milk.
Half-life: 12–27 hr.

TIME/ACTION PROFILE (antidepressant effect)

ROUTE ONSET PEAK DURATION

PO 2–3 wk 2–6 wk days–wk

Contraindications/Precautions
Contraindicated in: Angle-closure glaucoma; Re-
cent MI, heart failure, known history of QTc prolon-
gation.
Use Cautiously in: Patients with pre-existing car-
diovascular disease; Family history of sudden death,
cardiac arrhythmias, or conduction disturbances;
Prostatic hyperplasia (qsusceptibility to urinary re-
tention); History of seizures (threshold may bep;
seizures may precede the development of cardiac
arrhythmias or death); Mayqrisk of suicide at-
tempt/ideation especially during early treatment or
dose adjustment; risk may be greater in children or
adolescents; OB: Use during pregnancy only if po-
tential maternal benefit outweighs risks to fetus; use
during lactation may result in neonatal sedation;
Pedi: Children �12 yr (safety not established); Geri:
qsensitivity to effects.

Adverse Reactions/Side Effects
CNS: drowsiness, fatigue. EENT: blurred vision,
dry eyes, dry mouth. CV: ARRHYTHMIAS, hypotension,
ECG changes. GI: constipation, drug-induced hepa-
titis, paralytic ileus,qappetite, weight gain. GU: uri-
nary retention,plibido. Derm: photosensitivity.
Endo: changes in blood glucose, gynecomastia.
Hemat: blood dyscrasias.

Interactions
Drug-Drug: Desipramine is metabolized in the
liver by the cytochrome P450 2D6 enzyme and its
action may be affected by drugs which compete for
metabolism by or alter the activity of this enzyme in-
cluding other antidepressants, phenothiazines,
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carbamazepine, class 1C antiarrthythmics
(propafenone or flecainide); when used concur-
rently dosepof one or the other or both may be
necessary. Concurrent use of other drugs that inhibit
the activity of the enzyme, including cimetidine,
quinidine, amiodarone, and ritonavir, may re-
sult inqeffects. May cause hypotension, tachycar-
dia, and potentially fatal reactions when used with
MAO inhibitors (avoid concurrent use—discon-
tinue 2 wk prior to). Concurrent use with SSRI an-
tidepressants may result inqtoxicity and should
be avoided (fluoxetine should be stopped 5 wk be-
fore). Concurrent use with clonidine may result in
hypertensive crisis and should be avoided. Phenyt-
oin mayplevels and effectiveness;qdoses of desi-
pramine may be required to treat depression. Con-
current use with levodopa may result in delayed/p
absorption of levodopa or hypertension. Blood lev-
els and effects may bepby rifampin, carbamaze-
pine, and barbiturates. Concurrent use with mox-
ifloxacinqrisk of adverse cardiovascular
reactions.qCNS depression with other CNS de-
pressants including alcohol, antihistamines,
clonidine, opioid analgesics, and sedative/hyp-
notics. Barbiturates may alter blood levels and ef-
fects. Adrenergic and anticholinergic side effects
may beqwith other agents having these proper-
ties. Hormonal contraceptivesqlevels and may
cause toxicity. Cigarette smoking mayqmetabo-
lism and alter effects.
Drug-Natural Products: Concomitant use of
kava-kava, valerian, or chamomile canqCNS
depression.qanticholinergic effects with jimson
weed and scopolia.

Route/Dosage
PO (Adults): 100–200 mg/day as a single dose or
in divided doses (up to 300 mg/day).
PO (Geriatric Patients): 25–50 mg/day in di-
vided doses (up to 150 mg/day).
PO (Children �12 yr): 25–50 mg/day in divided
doses, mayqas needed up to 100 mg/day.
PO (Children 6–12 yr): 10–30 mg/day (1–5
mg/kg/day) in divided doses.

Availability (generic available)
Tablets: 10 mg, 25 mg, 50 mg, 75 mg, 100 mg, 150
mg.

NURSING IMPLICATIONS
Assessment
● Obtain weight and BMI initially and periodically

throughout therapy.
● Assess FBS and cholesterol levels for overweight/

obese individuals.

● Refer as appropriate for nutrition/weight man-
agement and medical management.

● Monitor BP and pulse prior to and during initial
therapy. Notify physician or other health care
professional of decreases in BP (10–20 mm Hg)
or sudden increase in pulse rate. Patients taking
high doses or with a history of cardiovascular dis-
ease should have ECG monitored prior to and pe-
riodically during therapy.

● Depression: Monitor mental status (orientation,
mood, behavior) frequently. Assess for suicidal
tendencies, especially during early therapy. Re-
strict amount of drug available to patient.

● Assess mental status and mood changes, espe-
cially during initial few months of therapy and
during dose changes. Risk may be increased in
children, adolescents, and adults �24 yrs. Inform
health care professional if patient demonstrates
significant increase in signs of depression (de-
pressed mood, loss of interest in usual activities,
significant change in weight and/or appetite, in-
somnia or hypersomnia, psychomotor agitation
or retardation, increased fatigue, feelings of guilt
or worthlessness, slowed thinking or impaired
concentration, suicide attempt or suicidal idea-
tion). Restrict amount of drug available to pa-
tient.

● Pain: Assess intensity, quality, and location of
pain periodically throughout therapy. Use pain
scale to monitor effectiveness of medication.

● Lab Test Considerations: Assess leukocyte
and differential blood counts, liver function, and
serum glucose periodically. May cause anqse-
rum bilirubin and alkaline phosphatase. May
cause bone marrow depression. Serum glucose
may beqorp.

● Lab Test Considerations: Serum levels may
be monitored in patients who fail to respond to
usual therapeutic dose.

Potential Nursing Diagnoses
Ineffective coping (Indications)
Risk for injury (Side Effects)
Chronic pain (Indications)

Implementation
● Do not confuse despiramine with disopyramide.
● Dose increases should be made at bedtime be-

cause of sedation. Dose titration is a slow pro-
cess; may take weeks to months. May give entire
dose at bedtime.

● Taper to avoid withdrawal effects. Reduce dose by
half for 3 days then reduce again by half for 3
days, then discontinue.
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● PO: Administer medication with or immediately
after a meal to minimize gastric upset. Tablet may
be crushed and given with food or fluids.

Patient/Family Teaching
● Instruct patient to take medication as directed.

Take missed doses as soon as possible unless al-
most time for next dose; if regimen is a single
dose at bedtime, do not take in the morning be-
cause of side effects. Advise patient that drug ef-
fects may not be noticed for at least 2 wk. Abrupt
discontinuation may cause nausea; vomiting; di-
arrhea; headache; trouble sleeping, with vivid
dreams; and irritability. Instruct patient to read
the Medication Guide prior to starting and with
each Rx refill in case of changes.

● May cause drowsiness and blurred vision. Caution
patient to avoid driving and other activities requiring
alertness until response to drug is known.

● Orthostatic hypotension, sedation, and confusion
are common during early therapy, especially in
the elderly. Protect patient from falls. Institute fall
precautions. Advise patient to make position
changes slowly.

● Advise patient to avoid alcohol or other CNS de-
pressant drugs during and for 3–7 days after
therapy has been discontinued.

● Advise patient, family, and caregivers to look for
suicidality, especially during early therapy or
dose changes. Notify health care professional im-
mediately if thoughts about suicide or dying, at-
tempts to commit suicide, new or worse depres-
sion or anxiety, agitation or restlessness, panic
attacks, insomnia, new or worse irritability, ag-
gressiveness, acting on dangerous impulses, ma-
nia, or other changes in mood or behavior occur.

● Instruct patient to notify health care professional
if urinary retention, dry mouth, or constipation
persists. Sugarless candy or gum may diminish
dry mouth, and an increase in fluids or bulk may
prevent constipation. If symptoms persist, dose
reduction or discontinuation may be necessary.
Consult health care professional if dry mouth per-
sists for more than 2 wk.

● Caution patient to use sunscreen and protective
clothing to prevent photosensitivity reactions.

● Inform patient of need to monitor dietary intake. In-
crease in appetite may lead to undesired weight gain.

● Alert patient that medication may turn urine blue-
green in color.

● Advise patient to notify health care professional of
medication regimen prior to treatment or surgery.

● Advise female patients to notify healthcare profes-
sional if pregnancy is planned or suspected.

● Therapy for depression is usually prolonged. Em-
phasize the importance of follow-up exams to

monitor effectiveness and side effects and to im-
prove coping skills.

Evaluation/Desired Outcomes
● Increased sense of well-being.
● Renewed interest in surroundings.
● Increased appetite.
● Improved energy level.
● Improved sleep.
● Decrease in chronic pain symptoms.
● Full therapeutic effects may be seen 2–6 wk after

initiating therapy.

desmopressin
(des-moe-press-in)
DDAVP, DDAVP Rhinal Tube, DDAVP
Rhinyle Drops, Stimate
Classification
Therapeutic: hormones
Pharmacologic: antidiuretic hormones

Pregnancy Category B

Indications
PO, Subcut, IV, Intranasal: Treatment of central
diabetes insipidus caused by a deficiency of vaso-
pressin. IV, Intranasal: Controls bleeding in cer-
tain types of hemophilia and von Willebrand’s dis-
ease. PO: Primary nocturnal enuresis.

Action
An analogue of naturally occurring vasopressin (an-
tidiuretic hormone). Primary action is enhanced
reabsorption of water in the kidneys. Therapeutic
Effects: Prevention of nocturnal enuresis. Mainte-
nance of appropriate body water content in diabetes
insipidus. Control of bleeding in certain types of he-
mophilia or von Willebrand’s disease.

Pharmacokinetics
Absorption: � 1% absorbed following oral ad-
ministration; nasal solution 10–20% absorbed; na-
sal spray 3–4% absorbed.
Distribution: Distribution not fully known. Enters
breast milk.
Metabolism and Excretion: Unknown.
Half-life: PO–1.5–2.5 hr; IV—75 min (qin renal
impairment); Intranasal—3.3–3.5 hr.

TIME/ACTION PROFILE (PO, intranasal �
antidiuretic effect; IV � effect on factor
VIII activity)

ROUTE ONSET PEAK DURATION

PO 1 hr 4–7 hr unknown
Intranasal 1 hr 1–5 hr 8–20 hr
IV within min 15–30 min 3 hr†

†4– 24 hr in mild hemophilia A
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Contraindications/Precautions
Contraindicated in: Hypersensitivity; Hypersensi-
tivity to chlorobutanol; Patients with severe type I,
type IIB or platelet-type (pseudo) von Willebrand’s
disease, hemophilia A with factor VIII levels �5% or
hemophilia B; Renal impairment (CCr � 50 mL/
min); Hyponatremia.
Use Cautiously in: Angina pectoris; Hyperten-
sion; Patients at risk for hyponatremia; OB, Lacta-
tion: Safety not established.

Adverse Reactions/Side Effects
CNS: SEIZURES, drowsiness, headache, listlessness.
EENT: intranasal—nasal congestion, rhinitis.
Resp: dyspnea. CV: hypertension, hypotension,
tachycardia (large IV doses only). GI: mild abdomi-
nal cramps, nausea. GU: vulval pain. Derm: flush-
ing. F and E: water intoxication/hyponatremia. Lo-
cal: phlebitis at IV site.

Interactions
Drug-Drug: Chlorpropamide, clofibrate,
chlorpromazine, lamotrigine, SSRIs or carba-
mazepine may enhance the antidiuretic response
to desmopressin. Demeclocycline, lithium, or
norepinephrine may diminish the antidiuretic re-
sponse to desmopressin. Large doses may enhance
the effects of vasopressors.

Route/Dosage
Primary Nocturnal Enuresis
PO (Adults and Children �6 yr): 0.2 mg at bed-
time; may be titrated up to 0.6 mg at bedtime to
achieve desired response.

Diabetes Insipidus
PO (Adults and Children): 0.05 mg twice daily;
adjusted as needed (usual range: 0.1–1.2 mg/day
for adults or 0.1–0.8 mg/day for children in 2–3
divided doses).
Intranasal (Adults and Children � 12 yr):
DDAVP–5–40 mcg (0.0.05–0.4 mL)in 1–3 di-
vided doses.
Intranasal (Children 3 mo–12 yr): DDAVP–5–
30 mcg (0.05–0.3 mL) in 1–2 divided doses.
Subcut, IV (Adults and Children�12 yr): 2–4
mcg/day in 2 divided doses.
Subcut, IV (Children � 12 yr): 0.1–1 mcg/day in
1–2 divided doses.

Hemophilia A/von Willebrand’s disease
Intranasal (Adults and Children �50 kg): Sti-
mate—1 spray (150 mcg) in each nostril.
Intranasal (Adults and Children �50 kg): Sti-
mate—1 spray (150 mcg) in one nostril.

IV (Adults and Children �3 mo): 0.3 mcg/kg,
repeated as needed.

Availability (generic available)
Tablets: 0.1 mg, 0.2 mg. Nasal spray (DDAVP):
10 mcg/spray—5-mL bottle (0.1 mg/mL) contains
50 doses). Nasal spray (Stimate): 150 mcg/spray.
Rhinal tube delivery system-nasal solution:
2.5-mL vials with applicator tubes (0.1 mg/mL). In-
jection: 4 mcg/mL.

NURSING IMPLICATIONS
Assessment
● Chronic intranasal use may cause tolerance or if

administered more frequently than every 24–48
hr IV tachyphylaxis (short-term tolerance) may
develop.

● Nocturnal Enuresis: Monitor frequency of enu-
resis throughout therapy. Use cautiously in pa-
tients at risk for water intoxication with hypona-
tremia.

● Do not intranasal form for nocturnal enuresis.
● Diabetes Insipidus: Monitor urine and plasma

osmolality and urine volume frequently. Assess
patient for symptoms of dehydration (excessive
thirst, dry skin and mucous membranes, tachy-
cardia, poor skin turgor). Weigh patient daily and
assess for edema.

● Hemophilia: Monitor plasma factor VIII coagu-
lant, factor VIII antigen, and ristocetin cofactor.
May also assess activated partial thromboplastin
time (aPTT) for hemophilia A and skin bleeding
time for von Willebrand’s disease. Assess patient
for signs of bleeding.

● Monitor BP and pulse during IV infusion.
● Monitor intake and output and adjust fluid intake

(especially in children and elderly) to avoid over-
hydration in patients receiving desmopressin for
hemophilia.

● Toxicity and Overdose: Signs and symptoms
of water intoxication include confusion, drowsi-
ness, headache, weight gain, difficulty urinating,
seizures, and coma.

● Treatment of overdose includes decreasing dose
and, if symptoms are severe, administration of fu-
rosemide.

Potential Nursing Diagnoses
Deficient fluid volume (Indications)
Excess fluid volume (Adverse Reactions)

Implementation
● IV desmopressin has 10 times the antidiuretic ef-

fect of intranasal desmopressin.
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● PO: Begin oral doses 12 hr after last intranasal
dose. Monitor response closely.

● Diabetes Insipidus: Parenteral dose for antidi-
uretic effect is administered direct IV or subcut.

● Hemophilia: Parenteral dose for control of
bleeding is administered via IV infusion. If used
preoperatively, administer 30 min prior to proce-
dure.

IV Administration

● pH: 3.5–5.0.
● Direct IV: (for diabetes insipidus). Diluent:

Administer undiluted. Concentration: 4 mcg/
mL. Rate: Administer over 1 min.

● Intermittent Infusion (for hemophilia and
von Willebrand’s disease): Diluent: Dilute
each dose in 50 mL of 0.9% NaCl for adults and
children �10 kg and in 10 mL in children weigh-
ing �10 kg. Concentration: maximum 0.5
mcg/mL. Rate: Infuse slowly over 15–30 min.

● Y-Site Compatibility: No information available.
● Intranasal: If intranasal dose is used preopera-

tively, administer 2 hr before procedure.

Patient/Family Teaching
● Advise patient to notify health care professional if

bleeding is not controlled or if headache, dysp-
nea, heartburn, nausea, abdominal cramps, vul-
val pain, or severe nasal congestion or irritation
occurs.

● Caution patient to avoid concurrent use of alco-
hol with this medication.

● Diabetes Insipidus: Instruct patient on intrana-
sal administration. Medication is supplied with a
flexible calibrated catheter (rhinyle). Draw solu-
tion into rhinyle. Insert one end of tube into nos-
tril, blow on the other end to deposit solution
deep into nasal cavity. An air-filled syringe may be
attached to the plastic catheter for children, in-
fants, or obtunded patients. Tube should be
rinsed under water after each use.

● If nasal spray is used, prime pump prior to first
use by pressing down 4 times. Caution patient that
nasal spray should not be used beyond the la-
beled number of sprays; subsequent sprays may
not deliver accurate dose. Do not attempt to
transfer remaining solution to another bottle.

● Instruct patient to take missed doses as soon as
remembered but not if it is almost time for the
next dose. Do not double doses.

● Advise patient that rhinitis or upper respiratory
infection may decrease effectiveness of this ther-
apy. If increased urine output occurs, patient
should contact health care professional for dos-
age adjustment.

● Patients with diabetes insipidus should carry
identification at all times describing disease pro-
cess and medication regimen.

Evaluation/Desired Outcomes
● Decreased frequency of nocturnal enuresis.
● Decrease in urine volume.
● Relief of polydipsia.
● Increased urine osmolality.
● Control of bleeding in hemophilia.

desonide, See CORTICOSTEROIDS
(TOPICAL/LOCAL).

desoximetasone, See
CORTICOSTEROIDS (TOPICAL/LOCAL).

desvenlafaxine
(des-ven-la-fax-een)
Pristiq
Classification
Therapeutic: antidepressants
Pharmacologic: selective serotonin/norepi-
nephrine reuptake inhibitors

Pregnancy Category C

Indications
Major depressive disorder.

Action
Inhibits serotonin and norepinephrine reuptake in
the CNS. Therapeutic Effects: Decrease in de-
pressive symptomatology, with fewer relapses/recur-
rences.

Pharmacokinetics
Absorption: 80% absorbed following oral admin-
istration.
Distribution: Enters breast milk.
Metabolism and Excretion: 55% metabolized
by the liver, 45% excreted unchanged in urine.
Half-life: 10 hr.

TIME/ACTION PROFILE (blood levels)

ROUTE ONSET PEAK DURATION

PO unknown 7.5 hr 24 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity to venlafax-
ine or desvenlafaxine; Concurrent MAO inhibitors or
within 14 days of stopping an MAO inhibitor; after
desvenlafaxine is stopped wait 7 days until starting
an MAO inhibitor; Should not be used concurrently
with venlafaxine.
Use Cautiously in: Untreated cerebrovascular or
cardiovascular disease, including untreated hyper-
tension (control BP before initiating therapy); Bipo-
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lar disorder (may activate mania/hypomania); His-
tory ofqintraocular pressure/angle-closure
glaucoma; Renal impairment (consider modifica-
tions, dose should not exceed 50 mg/day, especially
in moderate to severe renal impairment); History of
seizures or neurologic impairment; Hepatic impair-
ment (dose should not exceed 100 mg/day); Geri:
Consider age-relatedpin renal function,pbody
mass, concurrent disease states, and medications;
OB, Lactation: Use only if maternal benefit outweighs
fetal/infant risk; Pedi:qrisk of suicidal thinking and
behavior (suicidality) in children and adolescents
with major depressive disorder and other psychiat-
ric disorders. Observe closely for suicidality and be-
havior changes.

Adverse Reactions/Side Effects
CNS: NEUROLEPTIC MALIGNANT SYNDROME, SEIZURES,
SUICIDAL THOUGHTS, anxiety, dizziness, drowsiness,
insomnia, headache, vertigo. EENT:qintraocular
pressure, mydriasis. Resp: eosinophilic pneumo-
nia, interstitial lung disease. CV: hypertension. GI:
pappetite, constipation, nausea. GU: male sexual
dysfunction. Derm: ERYTHEMA MULTIFORME, STEV-
ENS-JOHNSON SYNDROME, TOXIC EPIDERMAL NECROLY-
SIS, sweating. F and E: hyponatremia. Hemat:q
risk of bleeding. Metab: hypercholesterolema, hy-
perlipidemia. Misc: SEROTONIN SYNDROME.

Interactions
Drug-Drug: Concurrent use with MAO inhibitors
may result in serious, potentially fatal reactions
(wait at least 2 wk after stopping MAO inhibitor be-
fore initiating desvenlafaxine; wait at least 1 wk after
stopping desvenlafaxine before starting an MAO in-
hibitor).qrisk of bleeding with other drugs thatq
bleeding risk including anticoagulants, antith-
rombotics, platelet aggregation inhibitors, and
NSAIDs. Use cautiously with other CNS-active
drugs, including alcohol or sedative/hypnotics;
effects of combination are unknown. Drugs that af-
fect serotonergic neurotransmitter systems, includ-
ing linezolid, tramadol, and triptansqrisk of
serotonin syndrome. Ketoconazole mayqthe ef-
fects of desvenlafaxine.

Route/Dosage
PO (Adults): 50 mg once daily.

Renal Impairment
PO (Adults): CCr 30–50 mL/min—50 mg/day;
CCr �30 mL/min—50 mg every other day.

Availability
Extended-release tablets: 50 mg, 100 mg.

NURSING IMPLICATIONS
Assessment
● Assess mental status and mood changes, espe-

cially during initial few months of therapy and
during dose changes. Inform health care profes-
sional if patient demonstrates significant increase
in signs of depression (depressed mood, loss of
interest in usual activities, significant change in
weight and/or appetite, insomnia or hypersom-
nia, psychomotor agitation or retardation, in-
creased fatigue, feelings or guilt or worthlessness,
slowed thinking or impaired concentration, sui-
cide attempt or suicidal ideation).

● Assess suicidal tendencies, especially in early
therapy. Restrict amount of drug available to pa-
tient. Risk may be increased in children, adoles-
cents, and adults �24 yr.

● Monitor BP before and periodically during ther-
apy. Sustained hypertension may be dose related;
decrease dose or discontinue therapy if this oc-
curs.

● Monitor appetite and nutritional intake; weigh
weekly. Report continued weight loss. Adjust diet
as tolerated to support nutritional status.

● Assess for serotonin syndrome (mental changes
[agitation, hallucinations, coma], autonomic in-
stability [tachycardia, labile BP, hyperthermia],
neuromuscular aberations [hyper reflexia, inco-
ordination], and/or GI symptoms [nausea, vomit-
ing, diarrhea]), especially in patients taking other
serotonergic drugs (SSRIs, SNRIs, triptans).

● Assess patient for skin rash frequently during
therapy. Discontinue at first sign of rash; may be
life-threatening. Stevens-Johnson syndrome may
develop. Treat symptomatically; may recur once
treatment is stopped.

● Lab Test Considerations: May causeqfasting
serum total cholesterol, LDL, cholesterol, and tri-
glycerides.

● May cause transient proteinuria, not usually asso-
ciated withqBUN or creatinine.

● May cause hyponatremia.

Potential Nursing Diagnoses
Ineffective coping (Indications)
Risk for injury (Side Effects)

Implementation
● Do not confuse Pristiq with Prilosec.
● PO: Administer at the same time each day, with

or without food. Tablets should be swallowed
whole; do not crush, break, chew, or dissolve.
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Patient/Family Teaching
● Instruct patient to take medication exactly as di-

rected at the same time each day. Take missed
doses as soon as possible unless almost time for
next dose. Do not double doses or discontinue
abruptly; gradually decrease before discontinua-
tion to prevent dizziness, nausea, headache, irri-
tability, insomnia, diarrhea, anxiety, fatigue, ab-
normal dreams, and hyperhidrosis.

● Advise patient, family and caregivers to look for
suicidality, especially during early therapy or
dose changes. Notify health care professional im-
mediately if thoughts about suicide or dying, at-
tempts to commit suicide, new or worse depres-
sion or anxiety, agitation or restlessness, panic
attacks, insomnia, new or worse irritability, ag-
gressiveness, acting on dangerous impulses, ma-
nia, or other changes in mood or behavior or if
symptoms of serotonin syndrome occur.

● May cause drowsiness or dizziness. Caution pa-
tient to avoid driving or other activities requiring
alertness until response to the drug is known.

● Caution patient to avoid taking alcohol or other
CNS-depressant drugs during therapy and of in-
creased risk of bleeding with concomitant use of
NSAIDs, aspirin, or other drugs that affect coagu-
lation or bleeding. Instruct patient to notify health
care professional of all Rx or OTC medications,
vitamins, or herbal products being taken and to
consult health care professional before taking
other Rx, OTC, or herbal products.

● Instruct patient to notify health care professional
if signs of allergy (rash, hives, swelling, difficulty
breathing) occur.

● Instruct female patients to inform health care
professional if pregnancy is planned or suspected
or if breastfeeding.

● Emphasize the importance of follow-up exams to
monitor progress.

Evaluation/Desired Outcomes
● Increased sense of well-being.
● Renewed interest in surroundings. Need for ther-

apy should be periodically reassessed. Therapy is
usually continued for several mo.

dexamethasone, See
CORTICOSTEROIDS (SYSTEMIC).

dexlansoprazole
(dex-lan-soe-pra-zole)
Dexilant

Classification
Therapeutic: antiulcer agents
Pharmacologic: proton-pump inhibitors

Pregnancy Category B

Indications
Healing of erosive esophagitis (EE). Maintenance of
healed EE and relief of heartburn. Treatment of
heartburn from non-erosive gastroesopahageal re-
flux disease (GERD).

Action
Binds to an enzyme in the presence of acidic gastric
pH, preventing the final transport of hydrogen ions
into the gastric lumen. Therapeutic Effects: Di-
minished accumulation of acid in the gastric lumen,
with lessened acid reflux.

Pharmacokinetics
Absorption: Well absorbed following oral admin-
istration.
Distribution: Unknown.
Protein Binding: 96–99%.
Metabolism and Excretion: Extensively metabo-
lized by the liver (CYP2C19 and CYP3A4 enzyme sys-
tems are involved); the CYP2C19 enzyme system
exhibits genetic polymorphism; 15–20% of Asian
patients and 3–5% of Caucasian and Black patients
may be poor metabolizers and may have significantly
qdexlansoprazole concentrations and anqrisk of
adverse effects); no active metabolites. No renal
elimination.
Half-life: 1–2 hr.

TIME/ACTION PROFILE (blood levels)

ROUTE ONSET PEAK* DURATION

PO unknown 1–2 hr (1st);
4–5 hr
(2nd)

24 hr

*Reflects effects of delayed release capsule.

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Severe he-
patic impairment; Lactation: Lactation.
Use Cautiously in: Moderate hepatic impairment
(daily dose should not exceed 30 mg); Patients us-
ing high-doses for �1 year (qrisk of hip, wrist, or
spine fractures); Pedi: Safety not established.

Adverse Reactions/Side Effects
GI: abdominal pain, diarrhea, flatulence, nausea,
vomiting. F and E: hypomagnesemia (especially if
treatment duration �3 mo). MS: bone fracture.

Interactions
Drug-Drug:plevels of atazanavir; do not admin-
ister concurrently. Maypabsorption of drugs re-
quiring acid pH for absorption, including amipcil-
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lin, iron salts, and ketoconazole. May increase
effect of warfarin. Maypthe antiplatelet effects of
clopidogrel. Mayqtacrolimus levels. Hypomag-
nesemiaqrisk of digoxin toxicity.

Route/Dosage
PO (Adults): Healing of EE—60 mg once daily
for up to 8 wk; Maintenance of healed EE—30 mg
once daily for up to 6 mo; GERD—30 mg once
daily for 4 wk.

Hepatic Impairment
PO (Adults): Moderate hepatic impairment—
daily dose should not exceed 30 mg.

Availability
Delayed release capsules: 30 mg, 60 mg.

NURSING IMPLICATIONS
Assessment
● Assess patient routinely for epigastric or abdomi-

nal pain and for frank or occult blood in stool,
emesis, or gastric aspirate.

● Lab Test Considerations: May cause abnor-
mal liver function tests, includingqAST, ALT, and
qorpserum bilirubin.

● May causeqserum creatinine and BUN,qblood
glucose, andqserum potassium, andpserum
magnesium levels.

● May causepplatelet levels.
● May also causeqgastrin and total protein levels.
● Monitor INR and prothrombin time in patients

taking warfarin.

Potential Nursing Diagnoses
Acute pain (Indications)

Implementation
● PO: May be administered without regard to food.

Swallow capsules whole or may be opened and
sprinkled on 1 tbsp of applesauce and swallowed
immediately, without chewing, for patients with
difficulty swallowing.

Patient/Family Teaching
● Instruct patient to take medication as directed for

the full course of therapy, even if feeling better.
Take missed doses as soon as remembered.
Brand name was formerly Kapidex.

● Advise patient to avoid alcohol, products contain-
ing aspirin or NSAIDs, and foods that may cause
an increase in GI irritation.

● Advise patient to report onset of black, tarry
stools; diarrhea; or abdominal pain to health care
professional promptly.

● Instruct patient to notify health care professional
of all Rx or OTC medications, vitamins, or herbal

products being taken and to consult with health
care professional before taking other medica-
tions.

● Advise female patients to notify health care pro-
fessional if pregnancy is planned or suspected or
if breastfeeding.

Evaluation/Desired Outcomes
● Decrease in abdominal pain heartburn, gastric ir-

ritation and bleeding in patients with GERD; may
require up to 4 wk of therapy.

● Healing in patients with erosive esophagitis; may
require up to 8 wk of therapy for healing and 6
mo of therapy for maintenance.

dexmedetomidine
(dex-me-de-to-mi-deen)
Precedex
Classification
Therapeutic: sedative/hypnotics

Pregnancy Category C

Indications
Sedation of initially intubated and mechanically ven-
tilated patients during treatment in an intensive care
setting; should not be used for �24 hr. Sedation of
non-intubated patients before and/or during surgi-
cal and other procedures.

Action
Acts as a relatively selective alpha-adrenergic agonist
with sedative properties. Therapeutic Effects:
Sedation.

Pharmacokinetics
Absorption: IV administration results in complete
bioavailability.
Distribution: Unknown.
Protein Binding: 94%.
Metabolism and Excretion: Mostly metabolized
by the liver, some metabolism by P450 enzyme sys-
tem. Metabolites are mostly excreted in urine.
Half-life: 2 hr.

TIME/ACTION PROFILE (sedation)

ROUTE ONSET PEAK DURATION

IV rapid unknown unknown

Contraindications/Precautions
Contraindicated in: Hypersensitivity.
Use Cautiously in: Hepatic impairment (lower
doses may be required); Advanced heart block; Se-
vere left ventricular dysfunction; Geri:qrisk of
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bradycardia and hypotension (consider dosep);
OB, Lactation, Pedi: Safety not established.

Adverse Reactions/Side Effects
Resp: hypoxia. CV: BRADYCARDIA, SINUS ARREST, hy-
potension, transient hypertension. GI: dry mouth,
nausea, vomiting. Hemat: anemia. Misc: fever.

Interactions
Drug-Drug: Sedation is enhanced by anesthetics,
other sedative/hypnotics, and opioid analge-
sics.
Drug-Natural Products: Concomitant use of
kava-kava, valerian, skullcap, chamomile, or
hops canqCNS depression.

Route/Dosage
ICU Sedation
IV (Adults): Loading infusion—1 mcg/kg over
10 min followed by maintenance infusion of 0.2–
0.7 mcg/kg/hr for maximum of 24 hr; rate is ad-
justed to achieve desired level of sedation.

Procedural Sedation
IV (Adults): Loading infusion—1 mcg/kg (0.5
mcg/kg for ophthalmic surgery or patients �65 yr)
over 10 min followed by maintenance infusion of
0.6 mcg/kg/hr; rate is adjusted to achieve desired
level of sedation (usual range 0.2–1 mcg/kg/hr)
(maintenance infusion of 0.7 mcg/kg/hr recom-
mended for fiberoptic intubation until endotracheal
tube secured).

Availability
Injection: 100 mcg/mL.

NURSING IMPLICATIONS
Assessment
● Assess level of sedation throughout therapy. Dose

is adjusted based on level of sedation.
● Monitor ECG and BP continuously throughout

therapy. May cause hypotension, bradycardia,
and sinus arrest.

● Toxicity and Overdose: Atropine IV may be
used to modify the vagal tone.

Potential Nursing Diagnoses
Anxiety (Indications)

Implementation
● Dexmedetomidine should be administered only

in intensive care settings with continuous moni-
toring.

● A loading dose may not be required when con-
verting patient from another sedative.

● Continuous Infusion: Diluent: To prepare in-
fusion, withdraw 2 mL of dexmedetomidine and
add to 48 mL of 0.9 NaCl for a total of 50 mL.
Concentration: 4 mcg/mL. Shake gently. Solu-

tion should be clear; do not administer solutions
that are discolored or contain particulate matter.
Ampules and vials are for single use only. Rate:
Administer loading infusion over 10 minutes,
followed by maintenance infusion of 0.2–0.7
mcg/kg/hr for ICU sedation and 0.2–1.0 mcg/kg/
hr for procedural sedation. Adjust dose to
achieve desired level of sedation. Administer via
infusion pump to ensure accurate rate.

● Y-Site Compatibility: 0.9% NaCl, 20% manni-
tol, acyclovir, alfentanil, allopurinol, amifostine,
amikacin, aminophylline, amiodarone, ampho-
tericin B liposome, ampicillin, ampicillin/sulbac-
tam, anidulafungin, argatroban, atracurium, atro-
pine, azithromycin, aztreonam, bivalirudin,
bleomycin, bumetanide, buprenorphine, busul-
fan, butorphanol, calcium chloride, calcium glu-
conate, carboplatin, carmustine, caspofungin, ce-
fazolin, cefepime, cefoperazone, cefotaxime,
cefotetan, cefoxitin, ceftazidime, ceftriaxone, ce-
furoxime, chlorpromazine, ciprofloxacin, cisatra-
curium, cisplatin, clindamycin, cyclophospha-
mide, cyclosporine, cytarabine, dacarbazine,
dactinomycin, daptomycin, daunorubicin hydro-
chloride, D5W, dexamethasone, dexrazoxane, di-
goxin, diltiazem, diphenhydramine, dobutamine,
docetaxel, dolasetron, dopamine, doxacurium,
doxorubicin hydrochloride, doxycycline, droperi-
dol, enalaprilat, ephedrine, epinephrine, ertape-
nem, erythromycin, esmolol, etomidate, etopo-
side, etoposide phosphate, famotidine,
fenoldopam, fentanyl, fluconazole, fludarabine,
fluorouracil, foscarnet, fosphenytoin, furosemide,
gancyclovir, gemcitabine, gentamicin, glycopyrro-
late, granisetron, haloperidol, heparin, hydrocor-
tisone, hydromorphone, idarubicin, ifosfamide,
imipenem/cilastatin, insulin, isoproterenol, keto-
rolac, labetalol, leucovorin, levofloxacin, levor-
phanol, lidocaine, linezolid, lorazepam, magne-
sium sulfate, mannitol, mechlorethamine,
meperidine, meropenem, mesna, methohexital,
methotrexate, methylprednisolone, metoclopra-
mide, metoprolol, metronidazole, midazolam,
milrinone, mitomycin, mitoxantrone, morphine,
mycophenolate, nalbuphine, naloxone, nesiritide,
nicardipine, nitroglycerin, nitroprusside, norepi-
nephrine, octreotide, ondansetron, oxaliplatin,
oxytocin, paclitaxel, palonosetron, pancuronium,
pemetrexed, pentamidine, pentobarbital, pheno-
barbital, phenylephrine, piperacillin/tazobactam,
plasma substitute, potassium acetate, potassium
chloride, potassium phosphate, prochlorpera-
zine, promethazine, propofol, propranolol, qui-
napristin/dalfopristin, ranitidine, remifentanil,
rocuronium, sodium acetate, sodium bicarbon-
ate, sodium phosphates, succinylcholine, sufen-
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tanil, tacrolimus, teniposide, theophylline, thio-
pental, thiotepa, ticarcillin/clavulanate,
tigecycline, tirofiban, tobramycin, topotecan,
trimrthoprim/sulfamethoxazole, vancomycin,
vasopressin, vecuronium, verapamil, vinblastine,
vincristine, vinorelbine, voriconazole, zidovudine,
zoledronic acid.

● Y-Site Incompatibility: amphotericin B col-
loidal, amphotericin B lipid complex, blood, di-
azepam, irinotecan, pantoprazole, plasma, phe-
nytoin.

Patient/Family Teaching
● Explain to patient and family the purpose of the

medication.

Evaluation/Desired Outcomes
● Sedation for up to 24 hr.

dexmethylphenidate
(dex-meth-ill-fen-i-date)
Focalin, Focalin XR
Classification
Therapeutic: central nervous system stimu-
lants

Schedule II

Pregnancy Category C

Indications
Adjunctive treatment of ADHD.

Action
Produces CNS and respiratory stimulation with weak
sympathomimetic activity. Therapeutic Effects:
Increased attention span in ADHD.

Pharmacokinetics
Absorption: Readily absorbed following oral ad-
ministration.
Distribution: Unknown.
Metabolism and Excretion: Mostly metabolized
by the liver; inactive metabolites are renally ex-
creted.
Half-life: 2.2 hr.

TIME/ACTION PROFILE (improvement in
symptoms)

ROUTE ONSET PEAK DURATION

PO 7 days 1 mo unknown

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Hyperexcit-
able states (marked anxiety, agitation, or tension);
Hyperthyroidism; Psychotic personalities, suicidal or

homicidal tendencies; Glaucoma; Motor tics, family
history or diagnosis of Tourette’s syndrome; Con-
current use of MAO inhibitors; Should not be used to
treat depression or prevent/treat normal fatigue;
Psychoses (may exacerbate symptoms).
Use Cautiously in: Cardiovascular disease (sud-
den death has occurred in children with structural
cardiac abnormalities or other serious heart prob-
lems); Hyperthyroidism; Hypertension; Diabetes
mellitus; Geri: Geriatric/debilitated patients; Contin-
ual use (may result in psychological or physical de-
pendence); Seizure disorders (may lower seizure
threshold); OB, Lactation, Pedi: Pregnancy, lacta-
tion, or children �6 yr (safety not established; use
in pregnancy only if clearly needed).

Adverse Reactions/Side Effects
CNS: behavioral disturbances, hallucinations, in-
somnia, mania, nervousness, thought disorder.
EENT: visual disturbances. CV: SUDDEN DEATH,
tachycardia. GI: abdominal pain, anorexia, nausea.
Metab: growth suppression, weight loss (may oc-
cur with prolonged use). Neuro: twitching. Misc:
fever.

Interactions
Drug-Drug: Concurrent use with or use within 14
days following discontinuation of MAO inhibitors
may result in hypertensive crisis and is contraindi-
cated. Maypeffects of antihypertensives. Mayq
effects of vasopressors. Mayqeffects of warfarin,
phenobarbital, phenytoin, some antidepres-
sants; dose adjustments may be necessary.

Route/Dosage
Tablets
PO (Adults and Children �6 yr): Patients not
previously taking methylphenidate—2.5 mg
twice daily, may beqweekly as needed up to 10 mg
twice daily; Patients currently taking methylphen-
idate— starting dose is 1/2 of the methylphenidate
dose, up to 10 mg twice daily.

Extended-release capsules
PO (Adults): Patients not previously taking
methylphenidate—10 mg once daily, may beqby
10 mg up to 40 mg/day; Patients currently taking
methylphenidate— starting dose is 1/2 of the
methylphenidate dose, up to 40 mg/day given as a
single daily dose; Patients currently taking dexme-
thylphenidate—give same daily dose as a single
dose.
PO (Children �6 yr): Patients not previously
taking methylphenidate—5 mg once daily, may
beqby 5 mg weekly up to 30 mg/day; Patients cur-
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rently taking methylphenidate— starting dose is
1/2 of the methylphenidate dose, up to 30 mg/day,
given as a single daily dose; Patients currently tak-
ing dexmethylphenidate—give same daily dose as
a single dose.

Availability (generic available)
Tablets: 2.5 mg, 5 mg, 10 mg. Extended-release
capsules: 5 mg, 10 mg, 15 mg, 20 mg, 25 mg, 30
mg, 35 mg, 40 mg.

NURSING IMPLICATIONS
Assessment
● Assess child’s attention span, impulse control,

and interactions with others. Therapy may be in-
terrupted at intervals to determine whether symp-
toms are sufficient to continue therapy.

● Monitor BP, pulse, and respiration before admin-
istering and periodically during therapy. Obtain a
history (including assessment of family history of
sudden death or ventricular arrhythmia), physical
exam to assess for cardiac disease, and further
evaluation (ECG and echocardiogram), if indi-
cated. If exertional chest pain, unexplained syn-
cope, or other cardiac symptoms occur, evaluate
promptly.

● Monitor weight biweekly and inform health care
professional of significant loss. Pedi: Monitor
height periodically in children; report growth in-
hibition.

● Monitor closely for behavior change.
● Dexmethylphenidate has the potential for depen-

dence and abuse. Prolonged use may result in
tolerance.

● Lab Test Considerations: Monitor CBC, dif-
ferential, and platelet count periodically in pa-
tients receiving prolonged therapy.

Potential Nursing Diagnoses
Disturbed thought process (Side Effects)

Implementation
● Do not confuse dexmethylphenidate with metha-

done.
● PO: Administer twice daily at least 4 hr apart

without regard to meals.
● Administer XR tablets once daily in the morning.

Capsules should be swallowed whole. For patients
with difficulty swallowing, capsules can be
opened and sprinkled on a spoonful of apple-
sauce. Mixture should be consumed immediately;
do not store for future use.

Patient/Family Teaching
● Instruct patient to take medication as directed. If

more than prescribed amount is taken, notify
health care professional immediately. If a dose is
missed, take the remaining doses for that day at

regularly spaced intervals; do not double doses.
Take the last dose before 6PM to minimize the
risk of insomnia. Instruct patient not to alter dose
without consulting health care professional.
Abrupt cessation with high doses may cause ex-
treme fatigue and mental depression. Advise pa-
tient and parents to read the Medication Guide
prior to starting therapy and with each Rx refill.

● Inform patient that sharing this medication may
be dangerous.

● Advise patient to check weight 2–3 times weekly
and report weight loss to health care profes-
sional.

● Instruct patient to notify health care professional
of all Rx or OTC medications, vitamins, or herbal
products being taken and to consult health care
professional before taking other Rx, OTC, or
herbal products.

● May rarely cause dizziness or drowsiness. Caution
patient to avoid driving or activities requiring
alertness until response to medication is known.

● Advise patient to notify health care professional if
nervousness, restlessness, insomnia, dizziness,
anorexia, or dry mouth becomes severe. Pedi: If
reduced appetite and weight loss are a problem,
advise parents to provide high calorie meals
when drug levels are low (at breakfast and or
bedtime).

● Advise patient and/or parents to notify health care
professional of behavioral changes.

● Inform patient that health care professional may
order periodic holidays from the drug to assess
progress and to decrease dependence.

● Caution patients to inform health care profes-
sional if they have ever abused or been dependent
on alcohol or drugs, or if they are now abusing or
dependent on alcohol or drugs.

● Advise patient to notify health care professional if
pregnancy is planned or suspected, or if breast-
feeding.

● Emphasize the importance of routine follow-up
exams to monitor progress.

● Home Care Issues: Advise parents to notify
school nurse of medication regimen.

Evaluation/Desired Outcomes
● Improved attention span, decreased impulsive-

ness and hyperactivity in ADHD. If improvement
is not seen within 1 mo, discontinue dexmethyl-
phenidate.

dexrazoxane (dex-ra-zox-ane)
Totect, Zinecard
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Classification
Therapeutic: cardioprotective agents

Pregnancy Category C

Indications
Reducing incidence and severity of cardiomyopathy
from doxorubicin in women with metastatic breast
cancer who have already received a cumulative dose
of doxorubicin �300 mg/m2. Treatment of extrava-
sation resulting from IV anthracycline chemother-
apy.

Action
Acts as an intracellular chelating agent. Therapeu-
tic Effects: Diminishes the cardiotoxic effects of
doxorubicin. Decreased damage from extravasation
of anthracyclines.

Pharmacokinetics
Absorption: IV administration results in complete
bioavailability.
Distribution: Unknown.
Metabolism and Excretion: Some metabolism
occurs; 42% eliminated in urine.
Half-life: 2.1–2.5 hr.

TIME/ACTION PROFILE (cardioprotective
effect)

ROUTE ONSET PEAK DURATION

IV rapid unknown unknown

Contraindications/Precautions
Contraindicated in: Any other type of chemo-
therapy except other anthracyclines (doxorubicin-
like agents).
Use Cautiously in: CCr �40 mL/min (dose re-
duction required); OB: Pregnancy, lactation, or chil-
dren (safety not established).

Adverse Reactions/Side Effects
Hemat: myelosuppression. Local: pain at injection
site.

Interactions
Drug-Drug: Myelosuppression may beqby anti-
neoplastics or radiation therapy. Antitumor ef-
fects of concurrent combination chemotherapy with
fluorouracil and cyclophosphamide may bepby
dexrazoxane.

Route/Dosage
Cardioprotective
IV (Adults): 10 mg of dexrazoxane/1 mg doxorubi-
cin.

Renal Impairment
IV (Adults): decrease dose by 50%.

Extravasation protection
IV (Adults): 1000 mg/m2 (maximum 2000 mg)
given on days 1 and 2, and followed by a dose of 500
mg/m2 (maximum 1000 mg) on day 3.

Renal Impairment
IV (Adults CCr �40 mL/min): decrease dose by
50%.

Availability (generic available)
Injection (Zinecard): 250-mg vial, 500-mg vial.
Injection (Totect): 500-mg vial.

NURSING IMPLICATIONS
Assessment
● Cardioprotective: Assess extent of cardiomyop-

athy (cardiomegaly on x-ray, basilar rales, S gal-
lop, dyspnea, decline in left ventricular ejection
fraction) prior to and periodically during ther-
apy.

● Extravasation protection: Assess site of extrav-
asation for pain, burning, swelling, and redness.

● Lab Test Considerations: Monitor CBC and
platelet count frequently during therapy. Throm-
bocytopenia, leukopenia, neutropenia, and gran-
ulocytopenia from chemotherapy may be more
severe at nadir with dexrazoxane therapy.

● Monitor liver function tests periodically during
therapy. May cause reversibleqof liver enzymes.

Potential Nursing Diagnoses
Decreased cardiac output (Indications)
Risk for impaired skin integrity (Indications)

Implementation
● Solution should be prepared in a biologic cabi-

net. Wear gloves, gown, and mask while handling
IV medication. Discard IV equipment in specially
designated containers (see Appendix L).

● Do not administer solutions that are discolored
or contain particulate matter. Reconstituted solu-
tion and diluted solution are stable in an IV bag
for 6 hr at room temperature or if refrigerated.
Discard unused solutions.

IV Administration

● pH: 3.5–5.5.
● Cardioprotective: Doxorubicin should be ad-

ministered within 30 min following dexrazoxane
administration.

● Direct IV: Diluent: Reconstitute dexrazoxane
with 0.167 molar (M/6) sodium lactate injection.
Concentration: 10 mg/mL. Rate: Administer
via slow IV push.
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● Intermittent Infusion: Diluent: Reconstituted
solution may also be diluted with 0.9% NaCl or
D5W. Solution is stable for 6 hr at room tempera-
ture or refrigerated. Concentration: 1.3–5
mg/mL. Rate: May also be administered via rapid
IV infusion over 15–30 min.

● Additive Incompatibility: Do not mix with
other medications.

● Extravasation Protection: Administer as soon
as possible within 6 hr of extravasation. Remove
cooling procedures, such as ice packs, at least 15
min before administration to allow sufficient
blood flow to area of extravasation.

● Intermittent Infusion: Diluent: Dilute each
vial in 50 mL of diluent provided by manufac-
turer. Add contents of all vials into 1000 mL of
0.9% NaCl for further dilution. Solution is slightly
yellow. Use diluted solutions within 2 hr of dilu-
tion. Store at room temperature. Rate: Adminis-
ter over 1–2 hr.

Patient/Family Teaching
● Explain the purpose of the medication to the pa-

tient.
● Emphasize the need for continued monitoring of

cardiac function.
● Advise patient to notify health care professional if

pregnancy is suspected or planned. Dexrazoxane
may be teratogenic.

Evaluation/Desired Outcomes
● Reduction of incidence and severity of cardiomy-

opathy associated with doxorubicin administra-
tion in women with metastatic breast cancer.

● Decrease in late sequalae (site pain, fibrosis, at-
rophy, and local sensory disturbance) following
extravasation of anthracycline chemotherapeutic
agents.

dextroamphetamine
(dex-troe-am-fet-a-meen)
Dexedrine
Classification
Therapeutic: central nervous system stimu-
lants
Pharmacologic: amphetamines

Schedule II

Pregnancy Category C

Indications
Adjunct management of ADHD. Narcolepsy. Unla-
beled Use: Exogenous obesity.

Action
Produces CNS stimulation by releasing norepineph-
rine from nerve endings. Pharmacologic effects: CNS

and respiratory stimulation, Vasoconstriction, My-
driasis (pupillary dilation), Contraction of the uri-
nary bladder sphincter. Therapeutic Effects: In-
creased motor activity and mental alertness and
decreased fatigue in narcoleptic patients. Increased
attention span in ADHD.

Pharmacokinetics
Absorption: Well absorbed.
Distribution: Widely distributed; high concentra-
tions in brain and CSF. Crosses the placenta; enters
breast milk; potentially embryotoxic.
Metabolism and Excretion: Some metabolism
by the liver. Urinary excretion is pH-dependent. Al-
kaline urine promotes reabsorption and prolongs
action.
Half-life: 10–12 hr (6.8 hr in children).

TIME/ACTION PROFILE (CNS stimulation)

ROUTE ONSET PEAK DURATION

PO 1–2 hr 3 hr 2–10 hr
PO-ER unknown unknown up to 24 hr

Contraindications/Precautions
Contraindicated in: OB, Lactation: Pregnancy or
lactation; Hyperexcitable states, including hyperthy-
roidism; Psychotic personalities; Suicidal or homi-
cidal tendencies; Glaucoma; Some products contain
tartrazine; avoid in patients with known hypersensi-
tivity.
Use Cautiously in: Cardiovascular disease (sud-
den death has occurred in children with structural
cardiac abnormalities or other serious heart prob-
lems); Hypertension; Diabetes mellitus; History of
substance abuse; Debilitated patients; Continual use
(may produce psychological dependence or physi-
cal addiction); Geri: Appears on Beers list. Elderly
are atqrisk for cardiovascular side effects.

Adverse Reactions/Side Effects
CNS: hyperactivity, insomnia, restlessness, tremor,
behavioral disturbances, depression, dizziness, hal-
lucinations, headache, irritability, mania, thought
disorder. CV: SUDDEN DEATH, palpitations, tachycar-
dia, arrhythmias, hypertension. GI: anorexia, con-
stipation, cramps, diarrhea, dry mouth, metallic
taste, nausea, vomiting. GU: erectile dysfunction,q
libido. Derm: urticaria. Misc: physical depen-
dence, psychological dependence.

Interactions
Drug-Drug:qadrenergic effects with other adre-
nergics. Use with MAO inhibitors can result in hy-
pertensive crisis. Alkalinizing the urine (sodium
bicarbonate, acetazolamide) prolongs effect.
Acidification of urine (ammonium chloride, large
doses of ascorbic acid)peffect. Phenothiazines
maypeffect of dextroamphetamine. May antagonize
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the response to antihypertensives.qrisk of car-
diovascular side effects with beta blockers or tri-
cyclic antidepressants.
Drug-Natural Products: St. John’s wort may
qserious side effects, concurrent use is not recom-
mended. Use with caffeine-containing herbs (guar-
ana, tea, coffee)qstimulant effect. St. John’s
wort mayqserious side effects, concurrent use is
not recommended.

Route/Dosage

Attention-Deficit Hyperactivity Disorder
PO (Adults): 5–40 mg/day in divided doses. Sus-
tained-release capsules should not be used as initial
therapy.
PO (Children �6 yr): 5 mg 1–2 times daily,qby
5 mg daily at weekly intervals (maximum: 40 mg/
day). Sustained-release capsules should not be used
as initial therapy.
PO (Children 3–5 yr): 2.5 mg/day,qby 2.5 mg
daily at weekly intervals (maximum: 40 mg/day).

Narcolepsy
PO (Adults): 5–60 mg/day single dose or in di-
vided doses. Sustained-release capsules should not
be used as initial therapy.
PO (Children �12 yr): 10 mg/day,qby 10 mg/
day at weekly intervals until response is obtained or
60 mg is reached.
PO (Children 6–12 yr): 5 mg/day,qby 5 mg/day
at weekly intervals until response is obtained or 60
mg is reached.

Exogenous obesity
PO (Adults and Children �12 yr): 5–30 mg/day
in divided doses of 5–10 mg given 30–60 min be-
fore meals.

Availability (generic available)
Tablets: 5 mg, 10 mg. Sustained-release cap-
sules: 5 mg, 10 mg, 15 mg.

NURSING IMPLICATIONS
Assessment
● Monitor BP, pulse, and respiration before admin-

istering and periodically during therapy. Obtain a
history (including assessment of family history of
sudden death or ventricular arrhythmia), physical
exam to assess for cardiac disease, and further
evaluation (ECG and echocardiogram), if indi-
cated. If exertional chest pain, unexplained syn-
cope, or other cardiac symptoms occur, evaluate
promptly.

● Has high dependence and abuse potential. Toler-
ance to medication occurs rapidly; do not in-
crease dose.

● Monitor closely for behavior change.
● Geri: Not recommended for use in elderly sec-

ondary to risk for hypertension, angina, and MI.
● ADHD: Monitor weight biweekly and inform

health care professional of significant loss. Pedi:
Monitor height periodically in children; report
growth inhibition.

● Assess child’s attention span, impulse control,
and interactions with others. Therapy may be in-
terrupted at intervals to determine whether symp-
toms are sufficient to continue therapy.

● Narcolepsy: Observe and document frequency
of narcoleptic episodes.

● May produce a false sense of euphoria and well-
being. Provide frequent rest periods and observe
patient for rebound depression after the effects of
the medication have worn off.

● Lab Test Considerations: May interfere with
urinary steroid determinations.

● May causeqplasma corticosteroid concentra-
tions; greatest in evening.

Potential Nursing Diagnoses
Disturbed thought process (Side Effects)

Implementation
● Therapy should utilize the lowest effective dose.
● PO: Sustained-release capsules should be swal-

lowed whole; do not break, crush, or chew.
● ADHD: Pedi: When symptoms are controlled,

dose reduction or interruption of therapy may be
possible during summer months or may be given
on each of the 5 school days with medication-free
weekends and holidays.

Patient/Family Teaching
● Instruct patient to take medication at least 6 hr

before bedtime to avoid sleep disturbances. Take
missed doses as soon as remembered up to 6 hr
before bedtime. Do not double doses. Advise pa-
tient and parents to read the Medication Guide
prior to starting therapy and with each Rx refill.
Instruct patient not to alter dose without consult-
ing health care professional. Abrupt cessation of
high doses may cause extreme fatigue and mental
depression.

● Inform patient that sharing this medication may
be dangerous.

● Inform patient that the effects of drug-induced
dry mouth can be minimized by rinsing frequently
with water or chewing sugarless gum or candies.

● Advise patient to avoid the intake of large
amounts of caffeine.
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● Medication may impair judgment. Advise patients
to use caution when driving or during other activ-
ities requiring alertness.

● Advise patient to notify health care professional if
nervousness, restlessness, insomnia, dizziness,
anorexia, or dry mouth becomes severe. Pedi: If
reduced appetite and weight loss are a problem,
advise parents to provide high calorie meals
when drug levels are low (at breakfast and/or
bedtime).

● Advise patient and/or parents to notify health care
professional of behavioral changes.

● Inform patient that periodic holiday from the
drug may be ordered to assess progress and de-
crease dependence.

● Advise patient to notify health care professional if
pregnancy is planned or suspected, or if breast-
feeding.

● Caution patients to inform health care profes-
sional if they have ever abused or been dependent
on alcohol or drugs, or if they are now abusing or
dependent on alcohol or drugs.

● Emphasize the importance of routine follow-up
exams to monitor progress.

● Home Care Issues: Advise parents to notify
school nurse of medication regimen.

Evaluation/Desired Outcomes
● Improved attention span. Therapy should be in-

terrupted and reassessed periodically.
● Decrease in narcoleptic symptoms.

dextromethorphan
(dex-troe-meth-or-fan)

Balminil DM, Benylin Adult, Benylin
Pediatric, Broncho-Grippol-DM,

Calmylin #1, Children’s Hold, Creo-
Terpin, Delsym, DexAlone,

DM Syrup, Drixoral Liquid Cough
Caps, ElixSure Children’s Cough
Syrup, Hold, Koffex, Little Colds
Cough Formula Drops, Mediquell,

Neo-DM, Ornex • DM, PediCare
Infant’s Long Acting Cough Drops,
Pertussin Cough Suppressant, Pertus-
sin CS, Pertussin ES, Robidex, Robi-
tussin Cough Calmers, Robitussin
CoughGels, Robitussin Maximum
Strength Cough Suppressant, Robitus-
sin Pediatric, Sedatuss, Simply
Cough, Sucrets Cough Control For-
mula, TheraFlu Thin Strips Long Acting
Cough, Triaminic Thin Strips Long Act-
ing Cough, Vicks 44 Cough Relief,
Vicks Formula 44 Pediatric Formula

Classification
Therapeutic: allergy, cold, and cough rem-
edies, antitussives

Pregnancy Category C

Indications
Symptomatic relief of coughs caused by minor viral
upper respiratory tract infections or inhaled irri-
tants. Most effective for chronic nonproductive
cough. A common ingredient in nonprescription
cough and cold preparations.

Action
Suppresses the cough reflex by a direct effect on the
cough center in the medulla. Related to opioids
structurally but has no analgesic properties. Thera-
peutic Effects: Relief of irritating nonproductive
cough.

Pharmacokinetics
Absorption: Rapidly absorbed from the GI tract.
Extended-release product is slowly absorbed.
Distribution: Unknown. Probably crosses the pla-
centa and enters breast milk.
Metabolism and Excretion: Metabolized to dex-
trorphan, an active metabolite. Dextromethorphan
and dextrorphan are renally excreted.
Half-life: Unknown.

TIME/ACTION PROFILE (cough suppression)

ROUTE ONSET PEAK DURATION

PO 15–30 min unknown 3–6 hr†
PO-ER unknown unknown 9–12 hr

†Up to 8 hr for gelcaps

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Patients
taking MAO inhibitors or SSRIs; Should not be used
for chronic productive coughs; Some products con-
tain alcohol and should be avoided in patients with
known intolerance.
Use Cautiously in: Cough that lasts more than 1
wk or is accompanied by fever, rash, or head-
ache—health care professional should be con-
sulted; History of drug abuse or drug-seeking behav-
ior (capsules have been abused resulting in deaths);
Diabetes (some products contain sucrose); OB:
Pregnancy (has been used safely); Lactation: Lacta-
tion; Pedi: Children �4 yr (OTC cough and cold
products containing this medication should be
avoided).

Adverse Reactions/Side Effects
CNS: high dose—dizziness, sedation. GI: nausea.

Interactions
Drug-Drug: Use with MAO inhibitors may result
in serotonin syndrome (nausea, confusion, changes
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in BP); concurrent use should be avoided.qCNS
depression with antihistamines, alcohol, antide-
pressants, sedative/hypnotics, or opioids. Ami-
odarone, fluoxetine, or quinidine mayqblood
levels and adverse reactions from dextromethor-
phan.

Route/Dosage
PO (Adults and Children �12 yr): 10–20 mg q
4 hr or 30 mg q 6–8 hr or 60 mg of extended-re-
lease preparation bid (not to exceed 120 mg/day).
PO (Children 6–12 yr): 5–10 mg q 4 hr or 15
mg q 6–8 hr or 30 mg of extended-release prepara-
tion q 12 hr (not to exceed 60 mg/day).
PO (Children 4–6 yr): 2.5–5 mg q 4 hr or 7.5
mg q 6–8 hr or 15 mg of extended-release prepara-
tion q 12 hr (not to exceed 30 mg/day).

Availability
Gelcaps: 30 mgOTC. Lozenges (cherry): 2.5
mgOTC, 5 mgOTC. Liquid (cherry, grape): 3.5 mg/5
mLOTC, 5 mg/5 mL, 7.5 mg/5 mLOTC, 15 mg/5 mLOTC,
30 mg/5 mLOTC. Syrup (cherry, cherry bubble-
gum): 7.5 mg/5 mLOTC, 15 mg/15 mLOTC, 10 mg/5
mLOTC. Extended-release suspension (orange):
30 mg/5 mLOTC. Drops (Grape): 7.5 mg/0.8 mLOTC,
7.5 mg/1 mLOTC. Orally-disintegrating strips
(cherry, grape): 7.5 mgOTC, 15 mgOTC. In combi-
nation with: antihistamines, decongestants, and
expectorants in cough and cold preparationsOTC,
quinidine sulfate (Nuedextra). See Appendix B.

NURSING IMPLICATIONS
Assessment
● Assess frequency and nature of cough, lung

sounds, and amount and type of sputum pro-
duced. Unless contraindicated, maintain fluid in-
take of 1500–2000 mL to decrease viscosity of
bronchial secretions.

Potential Nursing Diagnoses
Ineffective airway clearance (Indications)

Implementation
● Dextromethorphan 15–30 mg is equivalent in

cough suppression to codeine 8–15 mg.
● PO: Do not give fluids immediately after adminis-

tering to prevent dilution of vehicle. Shake oral
suspension well before administration.

Patient/Family Teaching
● Instruct patient to cough effectively: Sit upright

and take several deep breaths before attempting
to cough.

● Advise patient to minimize cough by avoiding irri-
tants, such as cigarette smoke, fumes, and dust.

Humidification of environmental air, frequent
sips of water, and sugarless hard candy may also
decrease the frequency of dry, irritating cough.

● Caution patient to avoid taking more than the rec-
ommended dose or taking alcohol or other CNS
depressants concurrently with this medication; fa-
talities have occurred. Caution parents to avoid
OTC cough and cold products while breastfeeding
or to children �4 yrs.

● May occasionally cause dizziness. Caution patient
to avoid driving or other activities requiring alert-
ness until response to the medication is known.

● Advise patient that any cough lasting over 1 wk or
accompanied by fever, chest pain, persistent
headache, or skin rash warrants medical atten-
tion.

Evaluation/Desired Outcomes
● Decrease in frequency and intensity of cough

without eliminating patient’s cough reflex.

diazepam (dye-az-e-pam)
Diastat, Diazemuls, Valium
Classification
Therapeutic: antianxiety agents, anticonvul-
sants, sedative/hypnotics, skeletal muscle
relaxants (centrally acting)
Pharmacologic: benzodiazepines

Schedule IV

Pregnancy Category D

Indications
Adjunct in the management of: Anxiety Disorder,
Athetosis, Anxiety relief prior to cardioversion (in-
jection), Stiffman Syndrome, Preoperative sedation,
Conscious sedation (provides light anesthesia and
anterograde amnesia). Treatment of status epilepti-
cus/uncontrolled seizures (injection). Skeletal mus-
cle relaxant. Management of the symptoms of alco-
hol withdrawal. Unlabeled Use: Anxiety
associated with acute myocardial infarction, insom-
nia.

Action
Depresses the CNS, probably by potentiating GABA,
an inhibitory neurotransmitter. Produces skeletal
muscle relaxation by inhibiting spinal polysynaptic
afferent pathways. Has anticonvulsant properties due
to enhanced presynaptic inhibition. Therapeutic
Effects: Relief of anxiety. Sedation. Amnesia. Skele-
tal muscle relaxation. Decreased seizure activity.
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Pharmacokinetics
Absorption: Rapidly absorbed from the GI tract.
Absorption from IM sites may be slow and unpre-
dictable. Well absorbed (90%) from rectal mucosa.
Distribution: Widely distributed. Crosses the
blood-brain barrier. Crosses the placenta; enters
breast milk.
Metabolism and Excretion: Highly metabolized
by the hepatic P450 enzymes (CYP2C19 and
CYP3A4); the CYP2C19 enzyme system exhibits ge-
netic polymorphism; 15–20% of Asian patients
and 3–5% of Caucasian and Black patients may be
poor metabolizers and may have significantlyqdiaz-
epam concentrations and anqrisk of adverse ef-
fects. Some products of metabolism are active as
CNS depressants.
Half-life: Neonates: 50–95 hr; Infants 1 mo–2 yr:
40–50 hr; Children 2–12 yr: 15–21 hr; Children
12–16 yr: 18–20 hr; Adults: 20–50 hr (up to 100
hr for metabolites).

TIME/ACTION PROFILE (sedation)

ROUTE ONSET PEAK DURATION

PO 30–60 min 1–2 hr up to 24 hr
IM within 20 min 0.5–1.5 hr unknown
IV 1–5 min 15–30 min 15–60 min†
Rectal 2–10 min 1–2 hr 4–12 hr

†In status epilepticus, anticonvulsant duration is 15– 20 min

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Cross-sen-
sitivity with other benzodiazepines may occur; Co-
matose patients; Myasthenia gravis; Severe pulmo-
nary impairment; Sleep apnea; Severe hepatic
dysfunction; Pre-existing CNS depression; Uncon-
trolled severe pain; Angle-closure glaucoma; Some
products contain alcohol, propylene glycol, or tar-
trazine and should be avoided in patients with
known hypersensitivity or intolerance; OB:qrisk of
congenital malformations; Pedi: Children �6 mo
(for oral; safety not established); Lactation: Recom-
mend to discontinue drug or bottle-feed.
Use Cautiously in: Severe renal impairment; His-
tory of suicide attempt or drug dependence; Debili-
tated patients (doseprequired); Patients with low
albumin; Pedi: Metabolites can accumulate in neo-
nates. Injection contains benzyl alcohol which can
cause potentially fatal gasping syndrome in neo-
nates; Geri: Long-acting benzodiazepines cause pro-
longed sedation in the elderly. Appears on Beers list
and is associated withqrisk of falls (pdose re-
quired or consider short-acting benzodiazepine).

Adverse Reactions/Side Effects
CNS: dizziness, drowsiness, lethargy, depression,
hangover, ataxia, slurred speech, headache, para-
doxical excitation. EENT: blurred vision. Resp:

respiratory depression. CV: hypotension (IV only).
GI: constipation, diarrhea (may be caused by pro-
pylene glycol content in oral solution), nausea, vom-
iting, weight gain. Derm: rashes. Local: pain (IM),
phlebitis (IV), venous thrombosis. Misc: physical
dependence, psychological dependence, tolerance.

Interactions
Drug-Drug: Alcohol, antidepressants, antihis-
tamines, and opioid analgesics—concurrent
use results in additive CNS depression. Cimetidine,
hormonal contraceptives, disulfiram, fluoxe-
tine, isoniazid, ketoconazole, metoprolol,
propoxyphene, propranolol, or valproic acid
maypthe metabolism of diazepam, enhancing its
actions. Maypthe efficacy of levodopa. Rifampin
or barbiturates mayqthe metabolism andpeffec-
tiveness of diazepam. Sedative effects may bepby
theophylline. Concurrent use of ritonavir is not
recommended.
Drug-Natural Products: Concomitant use of
kava-kava, valerian, or chamomile canqCNS
depression.

Route/Dosage
Antianxiety
PO (Adults): 2–10 mg 2–4 times daily.
IM, IV (Adults): 2–10 mg, may repeat in 3–4 hr
as needed.
PO (Children �6 mo): 1–2.5 mg 3–4 times
daily.
IM, IV (Children �1 mo): 0.04–0.3 mg/kg/dose
q 2–4 hr to a maximum of 0.6 mg/kg within an 8 hr
period if necessary.

Precardioversion
IV (Adults): 5–15 mg 5–10 min precardiover-
sion.

Pre-endoscopy
IV (Adults): 2.5–20 mg.
IM (Adults): 5–10 mg 30 min pre-endoscopy.

Pediatric Conscious Sedation for Proce-
dures
PO (Children �6 mo): 0.2–0.3 mg/kg (not to ex-
ceed 10 mg/dose) 45–60 min prior to procedure.

Status Epilepticus/Acute Seizure Activity
IV (Adults): 5–10 mg, may repeat q 10–15 min to
a total of 30 mg, may repeat regimen again in 2–4
hr (IM route may be used if IV route unavailable);
larger doses may be required.
IM, IV (Children �5 yr): 0.05–0.3 mg/kg/dose
given over 3–5 min q 15–30 min to a total dose of
10 mg, repeat q 2–4 hr.
IM, IV (Children 1 mo–5 yr ): 0.05–0.3 mg/kg/
dose given over 3–5 min q 15–30 min to maximum
dose of 5 mg, repeat in 2–4 hr if needed.
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IV (Neonates): 0.1–0.3 mg/kg/dose given over 3–
5 min q 15–30 min to maximum dose of 2 mg.
Rect (Adults and Children �12 yr): 0.2 mg/kg;
may repeat 4–12 hr later.
Rect (Children 6–11 yr): 0.3 mg/kg; may repeat
4–12 hr later.
Rect (Children 2–5 yr): 0.5 mg/kg; may repeat
4–12 hr later.

Febrile Seizure Prophylaxis
PO (Children �1 mo): 1 mg/kg/day divided q 8 hr
at first sign of fever and continue for 24 hr after fe-
ver is gone.

Skeletal Muscle Relaxation
PO (Adults): 2–10 mg 3–4 times daily.
PO (Geriatric Patients or Debilitated Pa-
tients): 2–2.5 mg 1–2 times daily initially.
PO (Children �6 mo): 1–2.5 mg 3–4 times
daily.
IM, IV (Adults): 5–10 mg; may repeat in 2–4 hr
(larger doses may be required for tetanus).
IM, IV (Geriatric Patients or Debilitated Pa-
tients): 2–5 mg; may repeat in 2–4 hr (larger
doses may be required for tetanus).
IM, IV (Children �5 yr): Tetanus—5–10 mg q
3–4 hr.
IM, IV (Children �1 mo): Tetanus—1–2 mg q
3–4 hr.

Alcohol Withdrawal
PO (Adults): 10 mg 3–4 times in first 24 hr,pto 5
mg 3–4 times daily.
IM, IV (Adults): 10 mg initially, then 5–10 mg in
3–4 hr as needed; larger or more frequent doses
have been used.

Psychoneurotic Reactions
IM, IV (Adults): 2–10 mg, may be repeated in 3–
4 hr.

Availability (generic available)
Tablets: 2 mg, 5 mg, 10 mg. Cost: Generic—2 mg
$13.99/30, 5 mg $11.99/30, 10 mg $12.99/30.
Oral solution: 1 mg/mL, 5 mg/mL (Intensol).
Cost: Generic—1 mg/mL $16.47/60 mL, 5 mg/mL
$32.99/30 mL. Injection: 5 mg/mL (contains 10%
alcohol and 40% propylene glycol). Rectal gel de-
livery system: 2.5 mg, 10 mg, 20 mg.

NURSING IMPLICATIONS
Assessment
● Monitor BP, pulse, and respiratory rate prior to

and periodically throughout therapy and fre-
quently during IV therapy.

● Assess IV site frequently during administration;
diazepam may cause phlebitis and venous throm-
bosis.

● Prolonged high-dose therapy may lead to psycho-
logical or physical dependence. Restrict amount
of drug available to patient. Observe depressed
patients closely for suicidal tendencies.

● Conduct regular assessment of continued need
for treatment.

● Geri: Assess risk of falls and institute fall preven-
tion strategies.

● Anxiety: Assess mental status (orientation,
mood, behavior) and degree of anxiety.

● Assess level of sedation (ataxia, dizziness, slurred
speech) prior to and periodically throughout
therapy.

● Seizures: Observe and record intensity, dura-
tion, and location of seizure activity. The initial
dose of diazepam offers seizure control for 15–
20 min after administration. Institute seizure pre-
cautions.

● Muscle Spasms: Assess muscle spasm, associ-
ated pain, and limitation of movement prior to
and during therapy.

● Alcohol Withdrawal: Assess patient experienc-
ing alcohol withdrawal for tremors, agitation, de-
lirium, and hallucinations. Protect patient from
injury.

● Lab Test Considerations: Evaluate hepatic
and renal function and CBC periodically during
prolonged therapy.

● Toxicity and Overdose: Flumazenil is an ad-
junct in the management of toxicity or overdose.
(Flumazenil may induce seizures in patients with
a history of seizures disorder or who are on tri-
cyclic antidepressants.)

Potential Nursing Diagnoses
Anxiety (Indications)
Impaired physical mobility (Indications)
Risk for injury (Side Effects)

Implementation
● Patient should be kept on bedrest and observed

for at least 3 hr following parenteral administra-
tion.

● If opioid analgesics are used concurrently with
parenteral diazepam, decrease opioid dose by 1/
3 and titrate dose to effect.

● Use lowest effective dose. Taper by 2 mg every 3
days to decrease withdrawal symptoms. Some pa-
tients may require longer taper periods (mos).

● PO: Tablets may be crushed and taken with food
or water if patient has difficulty swallowing.
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● Mix Intensol preparation with liquid or semisolid
food such as water, juices, soda, applesauce, or
pudding. Administer entire amount immediately.
Do not store.

● IM: IM injections are painful and erratically ab-
sorbed. If IM route is used, inject deeply into del-
toid muscle for maximum absorption.

IV Administration

● pH: 6.2–6.9.
● IV: Resuscitation equipment should be available

when diazepam is administered IV.
● Direct IV: Diluent: For IV administration do

not dilute or mix with any other drug. If direct IV
push is not feasible, administer IV push into tub-
ing as close to insertion site as possible. Continu-
ous infusion is not recommended due to precipi-
tation in IV fluids and absorption of diazepam
into infusion bags and tubing. Injection may
cause burning and venous irritation; avoid small
veins. Concentration: 5 mg/mL. Rate: Admin-
ister slowly at a rate of 5 mg/min in adults. Infants
and children should receive 1–2 mg/min. Rapid
injection may cause apnea, hypotension, brady-
cardia, or cardiac arrest.

● Y-Site Compatibility: daptomycin, docetaxel,
methadone, piperacillin/tazobactam, teniposide.

● Y-Site Incompatibility: acetaminophen, acy-
clovir, alemtuzumab, alfentanil, amikacin, amino-
caproic acid, aminophylline, amphotericin B
cholesteryl, amphotericin B colloidal, amphoteri-
cin B lipid complex, amphotericin B liposome,
ampicillin, ampicillin/sulbactam, anidulafungin,
argatroban, ascorbic acid, atracurium, atropine,
azathioprine, aztreonam, benztropine, bivaliru-
din, bleomycin, bumetanide, buprenorphine, bu-
torphanol, calcium chloride, calcium gluconate,
carboplatin, carmustine, caspofungin, cefazolin,
cefepime, cefonocid, cefoperazone, cefotaxime,
cefotetan, cefoxitin, ceftaroline, ceftazidime, cef-
triaxone, cefuroxime, chloramphenicol, chlor-
promazine, cisplatin, clindamycin, cyanocobala-
min, cyclophosphamide, cyclosporine,
cytarabine, dactinomycin, dantrolene, dexame-
thasone, dexmedetomidine, diazoxide, digoxin,
diltiazem, diphenhydramine, dopamine, doripe-
nem, doxacurium, doxorubicin, doxycycline, en-
alaprilat, ephedrine, epinephrine, epirubicin,
epoetin alfa, eptifibatide, erythromycin, esmolol,
etoposide, etoposide phosphate, famotidine, fen-
oldopam, fluconazole, fludarabine, fluorouracil,
folic acid, foscarnet, furosemide, ganciclovir,
gemcitabine, gentamicin, glycopyrrolate, granise-
tron, haloperidol, heparin, hetastarch, hydrala-
zine, hydrocortisone, hydroxycobalamin, hydrox-
yzine, idarubicin, ifosfamide, imipenem/
cilastatin, indomethacin, insulin, irinotecan, iso-

proterenol, ketorolac, labetalol, levofloxacin, lid-
ocaine, linezolid, magnesium chloride, mannitol,
mechlorethamine, meperidine, meropenem, me-
taraminol, methotrexate, methoxamine, methyl-
dopate, methylprednisolone, metoclopramide,
metoprolol, metronidazole, midazolam, milri-
none, mitoxantrone, multivitamin, mycopheno-
late, nalbuphine, naloxone, nesiritide, nitroglyc-
erin, nitroprusside, norepinephrine, octreotide,
oxacillin, oxaliplatin, oxytocin, paclitaxel, palon-
osetron, pancuronium, pantoprazole, papaverine,
pemetrexed, penicillin G, pentamidine, pentazo-
cine, pentobarbital, phenobarbital, phentol-
amine, phenylephrine, phenytoin, phytonadione,
potassium acetate, potassium chloride, procain-
amide, prochlorperazine, promethazine, propo-
fol, propranolol, protamine, pyridoxime, quinu-
pristin/dalfopristin, ranitidine, rocuronium,
sodium acetate, sodium bicarbonate, streptoki-
nase, succinylcholine, tacrolimus, theophylline,
thiamine, thiotepa, ticarcillin/clavulanate, tigecyc-
line, tirofiban, tobramycin, tolazoline, trimeta-
phan, trimethoprim/sulfamethoxazole, vancomy-
cin, vasopressin, vecuronium, verapamil,
vincristine, vinorelbine, vitamin B complex with
C, voriconazole, zoledronic acid.

● Rect: Do not repeat Diastat rectal dose more
than 5 times/mo or 1 episode every 5 days.
Round dose up to next available dose unit.

● Diazepam injection has been used for rectal ad-
ministration. Instill via catheter or cannula fitted
to the syringe or directly from a 1-mL syringe in-
serted 4–5 cm into the rectum. A dilution of diaz-
epam injection with propylene glycol containing 1
mg/mL has also been used.

● Do not dilute with other solutions, IV fluids, or
medications.

Patient/Family Teaching
● Instruct patient to take medication as directed

and not to take more than prescribed or increase
dose if less effective after a few weeks without
checking with health care professional. Review
package insert for Diastat rectal gel with patient/
caregiver prior to administration. Abrupt with-
drawal of diazepam may cause insomnia, unusual
irritability or nervousness, and seizures. Advise
patient that sharing of this medication may be
dangerous.

● Medication may cause drowsiness, clumsiness, or
unsteadiness. Advise patient to avoid driving or
other activities requiring alertness until response
to medication is known. Geri: Advise geriatric
patients of increased risk for CNS effects and po-
tential for falls.
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● Caution patient to avoid taking alcohol or other
CNS depressants concurrently with this medica-
tion.

● Advise patient to notify health care professional if
pregnancy is planned or suspected.

● Emphasize the importance of follow-up examina-
tions to determine effectiveness of the medica-
tion.

● Seizures: Patients on anticonvulsant therapy
should carry identification describing disease
process and medication regimen at all times.

Evaluation/Desired Outcomes
● Decrease in anxiety level. Full therapeutic antian-

xiety effects occur after 1–2 wk of therapy.
● Decreased recall of surgical or diagnostic proce-

dures.
● Control of seizures.
● Decrease in muscle spasms.
● Decreased tremulousness and more rational ide-

ation when used for alcohol withdrawal.

DICLOFENAC† (dye-kloe-fen-ak)
diclofenac potassium (oral)
Cambia, Cataflam, Zipsor

diclofenac sodium (oral)
Apo-Diclo, Voltaren, Voltaren XR

diclofenac sodium (topical gel)
Solaraze, Voltaren Gel

diclofenac sodium (topical solu-
tion)
Pennsaid

diclofenac epolamine (transder-
mal patch)
Flector
Classification
Therapeutic: nonopioid analgesics, nonste-
roidal anti-inflammatory agents

Pregnancy Category B (3% gel), C (oral
and topical solution [�30 wk gestation],
1% gel, patch), D (oral and topical solu-
tion [�30 wk gestation)
†For ophthalmic use see Appendix C

Indications
PO: Management of inflammatory disorders includ-
ing: Rheumatoid arthritis, Osteoarthritis, Ankylosing
spondylitis. Primary dysmenorrhea. Relief of mild to
moderate pain. Acute treatment of migraines (pow-

der for oral solution). Topical: Management of: Ac-
tinic keratoses (Solaraze), Osteoarthritis (Voltaren
Gel, Pennsaid [for knees]). Transdermal: Acute
pain due to minor strains, sprains, and contusions.

Action
Inhibits prostaglandin synthesis. Therapeutic Ef-
fects: Suppression of pain and inflammation. Relief
of acute migraine attacks. Topical (Solaraze):
Clearance of actinic keratosis lesions.

Pharmacokinetics
Absorption: Undergoes first-pass metabolism by
liver which results in 50% bioavailability. Oral diclo-
fenac sodium is a delayed-release dose form. Diclo-
fenac potassium is an immediate-release dose form.
6–10% of topical gel is systemically absorbed.
Distribution: Crosses the placenta.
Protein Binding: �99%.
Metabolism and Excretion: Metabolized by the
liver (primarily by CYP2C9) to several metabolites;
65% excreted in urine, 35% in bile.
Half-life: 2 hr.

TIME/ACTION PROFILE

ROUTE ONSET PEAK DURATION

PO (inflam-
mation)

few days-1 wk �2 wk unknown

PO (pain) 30 min unknown up to 8 hr
Top (gel and

patch)
unknown 10–20 hr unknown

Top (solu-
tion)

unknown unknown unknown

Contraindications/Precautions
Contraindicated in: Hypersensitivity to diclo-
fenac or other components of formulation; Cross-
sensitivity may occur with other NSAIDs including
aspirin; Active GI bleeding/ulcer disease; Patients
undergoing coronary artery bypass graft surgery; Ex-
udative dermatitis, eczema, infectious lesions,
burns, or wounds.
Use Cautiously in: Severe renal/hepatic disease;
Cardiovascular disease or risk factors for cardiovas-
cular disease (mayqrisk of serious cardiovascular
thrombotic events, myocardial infarction, and
stroke, especially with prolonged use); Heart failure
or edema; History of porphyria; History of peptic ul-
cer disease and/or GI bleeding; Geri: Doseprecom-
mended; more susceptible to adverse reactions, in-
cluding GI bleeding; Bleeding tendency or
concurrent anticoagulant therapy; OB, Lactation: Not
recommended for use during second half of preg-
nancy; Pedi: Safety not established.
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Adverse Reactions/Side Effects
CNS: dizziness, headache. CV: hypertension.
EENT: tinnitus. GI: GI BLEEDING, HEPATOTOXICITY,
abdominal pain, constipation, diarrhea, dyspepsia,
flatulence, heartburn,qliver enzymes, nausea, vom-
iting. GU: acute renal failure, hematuria. Derm:
EXFOLIATIVE DERMATITIS, STEVENS-JOHNSON SYNDROME,
TOXIC EPIDERMAL NECROLYSIS, pruritis, rashes, ec-
zema, photosensitivity. F and E: edema. Hemat:
anemia, prolonged bleeding time. Local: Topical
only—contact dermatitis, dry skin, exfoliation.
Misc: allergic reactions including ANAPHYLAXIS.

Interactions
Primarily noted for oral administration.
Drug-Drug:qadverse GI effects with aspirin,
other NSAIDs, or corticosteroids. Maypeffective-
ness of diuretics or antihypertensives. Mayq
levels/risk of toxicity from cyclosporine, lithium,
or methotrexate.qrisk of bleeding with some
cephalosporins, thrombolytic agents, anti-
platelet agents, or warfarin. CYP2C9 inhibi-
tors, including voriconazole mayqlevels/risk of
toxicity. CYP2C9 inducers, including rifampin
mayplevels/effectivness. Concurrent use of oral
NSAIDs during topical diclofenac therapy should be
minimized.
Drug-Natural Products:qbleeding risk with
arnica, chamomile, clove, dong quai, feverfew,
garlic, ginger, ginkgo, Panax ginseng, and oth-
ers.

Route/Dosage
Different formulations of oral diclofenac (diclofenac
sodium enteric-coated tablets, diclofenac sodium
extended-release tablets, and diclofenac potassium
immediate-release tablets) are not bioequivalent
and should not be substituted on a mg-to-mg basis.

Diclofenac Potassium
PO (Adults): Analgesic/antidysmenorrheal (Ca-
taflam)—100 mg initially, then 50 mg 3 times daily
as needed; Analgesic (Zipsor)—25 mg 4 times
daily ; Rheumatoid arthritis (Cataflam)—50 mg
3–4 times daily; Osteoarthritis (Cataflam)—50
mg 2–3 times daily; Osteoarthritis (Cambria)—
one packet (50 mg) given as a single dose.

Diclofenac Sodium
PO (Adults): Rheumatoid arthritis (delayed-re-
lease [enteric-coated] tablets)—50 mg 3–4
times daily or 75 mg twice daily (usual maintenance
dose 25 mg 3 times daily). Rheumatoid arthritis
(extended-release tablets)—100 mg once daily; if
unsatisfactory response, dose may beqto 100 mg
twice daily. Osteoarthritis (delayed-release [en-
teric-coated] tablets)—50 mg 2–3 times daily or

75 mg twice daily. Osteoarthritis (extended-re-
lease tablets)—100 mg once daily. Ankylosing
spondylitis (delayed-release [enteric-coated]
tablets)—25 mg 4 times daily, with an additional
25 mg given at bedtime, if necessary.
Topical (Adults): Solaraze—Apply to lesions
twice daily for 60–90 days; Voltaren gel—Lower
extremities (knees, ankles, feet): Apply 4 g to af-
fected area 4 times daily (maximum of 16 g per
joint/day); Upper extremities (elbows, wrists,
hands): Apply 2 g to affected area 4 times daily
(maximum of 8 g per joint/day); Maximum total
body dose should not exceed 32 g/day; Pennsaid—
Apply 40 drops to affected knee(s) 4 times daily.

Diclofenac Epolamine
Topical (Adults): Flector—Apply 1 patch to most
painful area twice daily.

Availability (generic available)
Diclofenac potassium immediate-release tab-
lets (Cataflam): 50 mg. Diclofenac potassium
liquid-filled capsules (Zipsor): 50 mg. Diclo-
fenac potassium powder for oral solution
(Cambria): 50 mg/packet. Diclofenac sodium
delayed-release (enteric-coated) tablets (Vol-
taren): 25 mg, 50 mg, 75 mg. Diclofenac so-
diumextended-releasetablets(VoltarenXR):
75 mg, 100 mg. Diclofenac sodium gel: 1% (Vol-
taren gel), 3% (Solaraze). Diclofenac sodium
topical solution: 1.5%. Diclofenac epolamine
transdermal patch: 180 mg/patch. In combina-
tion with: misoprostol (Arthrotec). See
Appendix B.

NURSING IMPLICATIONS
Assessment
● Patients who have asthma, aspirin-induced al-

lergy, and nasal polyps are atqrisk for develop-
ing hypersensitivity reactions.

● Monitor BP closely during initiation of treatment
and periodically during therapy in patients with
hypertension.

● Assess patient for skin rash frequently during
therapy. Discontinue at first sign of rash; may be
life-threatening. Stevens-Johnson syndrome may
develop. Treat symptomatically; may recur once
treatment is stopped.

● Pain: Assess pain and limitation of movement;
note type, location, and intensity before and 30–
60 min after administration.

● Arthritis: Assess arthritic pain (note type, loca-
tion, intensity) and limitation of movement before
and periodically during therapy.

● Actinic Keratosis: Assess lesions prior to and
periodically during therapy.
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● Lab Test Considerations: Diclofenac has
minimal effect on bleeding time and platelet ag-
gregation.

● May causepin hemoglobin and hematocrit.
● Monitor CBC and liver function tests within 4–8

wk of initiating diclofenac and periodically during
therapy. May causeqserum alkaline phospha-
tase, LDH, AST, and ALT concentrations.

● Monitor BUN and serum creatinine periodically
during therapy. May causeqBUN and serum cre-
atinine.

Potential Nursing Diagnoses
Acute pain (Indications)
Impaired physical mobility (Indications)

Implementation
● Administration in higher than recommended

doses does not provide increased effectiveness
but may cause increased side effects. Use lowest
effective dose for shortest period of time.

● PO: Take with food or milk to minimize gastric
irritation. May take first 1–2 doses on an empty
stomach for more rapid onset. Do not crush or
chew enteric-coated or extended-release tablets.

● Dysmenorrhea: Administer as soon as possible
after the onset of menses. Prophylactic treatment
has not been shown to be effective.

● Topical: Gel should be applied to intact skin; do
not use on open wounds. An adequate amount of
gel should be applied to cover the entire lesion.

● Topical: Dispense solution 10 drops at a time
either directly onto knee or first into the hand
and then onto knee. Spread solution evenly
around front, back and sides of the knee. Repeat
until 40 drops have been applied and knee is
completely covered with solution.

● Transdermal: Apply patch to the most painful
area twice a day. Do not apply to non-intact or
damaged skin resulting from any etiology (exuda-
tive dermatitis, eczema, infected lesion, burns,
wounds). Avoid contact with eyes; wash hands af-
ter applying, handling, or removing patch.

Patient/Family Teaching
● Caution patient to avoid concurrent use of alco-

hol, aspirin, acetaminophen, other NSAIDs, or
other OTC medications without consulting health
care professional.

● Instruct patient to notify health care professional
of medication regimen before treatment or sur-
gery.

● May cause serious side effects: CV (MI or stroke),
GI (ulcers, bleeding), skin (exfoliative dermatitis,
Stevens-Johnson Syndrome, toxic epidermal ne-

crolysis) and hypersensitivity (anaphylaxis). May
occur without warning symptoms. Advise patient
to stop medication and notify health care profes-
sional immediately if symptoms of CV side effects
(chest pain, shortness of breath, weakness, slur-
ring of speech), GI side effects (epigastric pain,
dyspepsia, melana, hematemesis), skin side ef-
fects (skin rash, blisters, fever, itching) or hyper-
sensitivity reactions (difficulty breathing or swell-
ing of face or throat) occur. Inform patient that
risk for heart attack or stroke that can lead to
death increases with longer use of NSAID medica-
tions and in people who have heart disease and
that risk of ulcer increases with concurrent use of
corticosteroids and anticoagulants, longer use,
smoking, drinking alcohol, older age, and having
poor health.

● Advise patient to notify health care professional
promptly if unexplained weight gain, swelling of
arms and legs or hands and feet, nausea, fatigue,
lethargy, rash, pruritis, yellowing of skin or eyes,
itching, stomach pain, vomiting blood, bloody or
tarry stools, or flu-like symptoms occur.

● Instruct female patients to inform health care
professional if they plan or suspect pregnancy.
Caution female patient to avoid use of diclofenac
in last trimester of pregnancy and to notify health
care professional if breastfeeding.

● PO: Instruct patient to take diclofenac with a full
glass of water and to remain in an upright posi-
tion for 15–30 min after administration. Take
missed doses as soon as possible within 1–2 hr if
taking once or twice a day or unless almost time
for next dose if taking more than twice a day. Do
not double doses.

● May cause drowsiness or dizziness. Caution pa-
tient to avoid driving or other activities requiring
alertness until response to medication is known.

● Caution patient to wear sunscreen and protective
clothing to prevent photosensitivity reactions.

● Topical: Advise patient to minimize use of con-
current NSAIDs during topical therapy. Instruct
patient to read Medication Guide before starting
therapy and with each Rx refill in case changes
have been made.

● Instruct patient to avoid covering lesion with oc-
clusive dressing and to avoid applying sunscreen
or cosmetics to the affected area.

● Advise patient that it may take up to 1 mo for
complete healing of the lesion to occur.

● Transdermal: Instruct patient on correct appli-
cation procedure for patch. Apply patch to most
painful area. Change patch every 12 hr. Remove
patch if irritation occurs. Fold used patches so
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adhesive sticks to itself and discard where chil-
dren and pets cannot get them. Encourage patient
to read the NSAID Medication Guide that accom-
panies the prescription.

● Instruct patients if patch begins to peel off to tape
the edges. Do not wear patch during bathing or
showering. Bathing should take place between
scheduled patch removal and application.

● Advise patient referred for MRI test to discuss
patch with referring health care professional and
MRI facility to determine if removal of patch is
necessary prior to test and for directions for re-
placing patch.

Evaluation/Desired Outcomes
● Decrease in severity of mild-to-moderate pain.
● Increased ease of joint movement. Patients who

do not respond to one NSAID may respond to an-
other. May require 2 wk or more for maximum
effects.

● Decrease in or healing of lesions in actinic kera-
tosis. Optimal effect may not be seen until 30 days
after discontinuation of therapy. Lesions that do
not heal should be re-evaluated.

dicloxacillin, See PENICILLINS,
PENICILLINASE RESISTANT.

dicyclomine
(dye-sye-kloe-meen)
Bentyl, Bentylol, Formulex,

Protylol
Classification
Therapeutic: antispasmodics
Pharmacologic: anticholinergics

Pregnancy Category B

Indications
Management of irritable bowel syndrome in patients
who do not respond to usual interventions (seda-
tion/change in diet).

Action
May have a direct and local effect on GI smooth
muscle, reducing motility and tone. Therapeutic
Effects: Decreased GI motility.

Pharmacokinetics
Absorption: Well absorbed after oral and IM ad-
ministration.
Distribution: Unknown.
Metabolism and Excretion: 80% eliminated in
urine, 10% in feces.
Half-life: 1.8 hr (initial phase), 9–10 hr (terminal
phase).

TIME/ACTION PROFILE (antispasmodic effect)

ROUTE ONSET PEAK DURATION

PO, IM unknown unknown unknown

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Obstruction
of the GI or GU tract; Reflux esophagitis; Severe ul-
cerative colitis (risk of paralytic ileus); Unstable car-
diovascular status; Glaucoma; Myasthenia gravis;
Pedi: Infants �6 mo; Lactation: Lactation.
Use Cautiously in: High environmental tempera-
tures (risk of heat prostration); Hepatic/renal im-
pairment; Autonomic neuropathy; Cardiovascular
disease; Prostatic hyperplasia; Geri: Appears on
Beers list. Geriatric patients haveqsensitivity to anti-
cholinergics; OB: Safety not established.

Adverse Reactions/Side Effects
CNS: confusion, drowsiness, light-headedness (IM
only). EENT: blurred vision,qintraocular pres-
sure. CV: palpitations, tachycardia. GI: PARALYTIC IL-
EUS, constipation, heartburn,psalivation, dry
mouth, nausea, vomiting. GU: erectile dysfunction,
urinary hesitancy, urinary retention. Derm:p
sweating. Endo:plactation. Local: pain/redness at
IM site. Misc: allergic reactions including ANAPHY-
LAXIS.

Interactions
Drug-Drug: Additive anticholinergic effects with
other anticholinergics, including antihista-
mines, quinidine, and disopyramide. May alter
the absorption of other orally administered
drugs by slowing motility of the GI tract. Antacids
or adsorbent antidiarrhealspthe absorption of
anticholinergics. MayqGI mucosal lesions in pa-
tients taking oral potassium chloride tablets.

Route/Dosage
PO (Adults): 10–20 mg 3–4 times daily (up to
160 mg/day).
PO (Children �2 yr): 10 mg 3–4 times daily, ad-
justed as tolerated.
PO (Children 6 mo–2 yr): 5–10 mg 3–4 times
daily, adjusted as tolerated.
IM (Adults): 20 mg q 4–6 hr, adjusted as toler-
ated.

Availability (generic available)
Tablets: 10 mg, 20 mg. Capsules: 10 mg.
Syrup: 10 mg/5 mL. Solution for injection: 10
mg/mL.

NURSING IMPLICATIONS
Assessment
● Assess for symptoms of irritable bowel syndrome

(abdominal cramping, alternating constipation
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and diarrhea, mucus in stools) before and peri-
odically during therapy.

● Assess patient routinely for abdominal distention
and auscultate for bowel sounds. If constipation
becomes a problem, increasing fluids and adding
bulk to the diet may help alleviate the constipating
effects of the drug.

● Monitor intake and output ratios; may cause uri-
nary retention.

● Lab Test Considerations: Antagonizes effects
of pentagastrin and histamine during the gastric
acid secretion test. Avoid administration for 24 hr
preceding the test.

● Toxicity and Overdose: Severe anticholiner-
gic symptoms may be reversed with physostig-
mine or neostigmine.

Potential Nursing Diagnoses
Acute pain (Indications)
Diarrhea (Indications)

Implementation
● PO: Administer dicyclomine 30 min–1 hr before

meals.
● IM: Monitor patient after administration; may

cause light-headedness and irritation at injection
site. Do not administer IV; may cause thrombosis
and thrombophlebitis.

Patient/Family Teaching
● Instruct patient to take dicyclomine exactly as di-

rected and not to take more than the prescribed
amount. Missed doses should be taken as soon as
remembered if not just before next dose.

● Medication may cause drowsiness and blurred vi-
sion. Caution patient to avoid driving or other ac-
tivities requiring alertness until response to the
medication is known.

● Inform patient that frequent oral rinses, sugarless
gum or candy, and good oral hygiene may help
relieve dry mouth. Consult health care profes-
sional regarding use of saliva substitute if dry
mouth persists for more than 2 wk.

● Advise patient receiving dicyclomine to make po-
sition changes slowly to minimize the effects of
drug-induced orthostatic hypotension.

● Caution patient to avoid extremes of temperature.
This medication decreases the ability to sweat and
may increase the risk of heat stroke.

● Instruct patient to notify health care professional
of all Rx or OTC medications, vitamins, or herbal
products being taken and to consult health care
professional before taking other Rx, OTC, or
herbal products.

● Advise patient to notify health care professional
immediately if eye pain or increased sensitivity to

light occurs. Emphasize the importance of rou-
tine eye exams throughout therapy.

Evaluation/Desired Outcomes
● A decrease in the symptoms of irritable bowel

syndrome.

diflorasone, See CORTICOSTEROIDS
(TOPICAL/LOCAL).

HIGH ALERT

digoxin (di-jox-in)
Lanoxin, Toloxin
Classification
Therapeutic: antiarrhythmics, inotropics
Pharmacologic: digitalis glycosides

Pregnancy Category C

Indications
Heart failure. Atrial fibrillation and atrial flutter
(slows ventricular rate). Paroxysmal atrial tachycar-
dia.

Action
Increases the force of myocardial contraction. Pro-
longs refractory period of the AV node. Decreases
conduction through the SA and AV nodes. Thera-
peutic Effects: Increased cardiac output (positive
inotropic effect) and slowing of the heart rate (nega-
tive chronotropic effect).

Pharmacokinetics
Absorption: 60–80% absorbed after oral admin-
istration of tablets; 70–85% absorbed after admin-
istration of elixir; 80% absorbed from IM sites (IM
route not recommended due to pain/irritation).
Distribution: Widely distributed; crosses placenta
and enters breast milk.
Metabolism and Excretion: Excreted almost
entirely unchanged by the kidneys.
Half-life: 36–48 hr (qin renal impairment).

TIME/ACTION PROFILE (antiarrhythmic or
inotropic effects, provided that a loading
dose has been given)

ROUTE ONSET PEAK DURATION

Digoxin–PO 30–120 min 2–8 hr 2–4 days†
Digoxin–IM 30 min 4–6 hr 2–4 days†
Digoxin–IV 5–30 min 1–4 hr 2–4 days†

†Duration listed is that for normal renal function; in im-
paired renal function, duration will be longer



Name /bks_51510_deglin_dg/51510_d        02/21/2012 09:01AM     Plate # 0-Compositepg 432   # 46

432 digoxin

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Uncon-
trolled ventricular arrhythmias; AV block (in ab-
sence of pacemaker); Idiopathic hypertrophic sub-
aortic stenosis; Constrictive pericarditis; Known
alcohol intolerance (elixir only).
Use Cautiously in: Hypokalemia (qrisk of di-
goxin toxicity); Hypercalcemia (qrisk of toxicity,
especially with mild hypokalemia); Hypomagnese-
mia (qrisk of digoxin toxicity); Diuretic use (may
cause electrolyte abnormalities including hypokale-
mia and hypomagnesemia); Hypothyroidism; Geri:
Very sensitive to toxic effects; dose adjustments re-
quired for age-relatedpin renal function and body
weight; Myocardial infarction; Renal impairment
(doseprequired); Obesity (dose should be based
on ideal body weight); OB: Although safety has not
been established, has been used without adverse ef-
fects on the fetus; Lactation: Similar concentrations
in serum and breast milk result in subtherapeutic
levels in infant, use with caution.

Adverse Reactions/Side Effects
CNS: fatigue, headache, weakness. EENT: blurred
vision, yellow or green vision. CV: ARRHYTHMIAS,
bradycardia, ECG changes, AV block, SA block. GI:
anorexia, nausea, vomiting, diarrhea. Hemat:
thrombocytopenia. Metab: electrolyte imbalances
with acute digoxin toxicity.

Interactions
Drug-Drug: Thiazide and loop diuretics, pi-
peracillin, ticarcillin, amphotericin B, cortico-
steroids, and excessive use of laxatives may cause
hypokalemia which mayqrisk of toxicity. Amioda-
rone, some benzodiazepines, cyclosporine, di-
phenoxylate, indomethacin, itraconazole, pro-
pafenone, quinidine, quinine, spironolactone,
and verapamil mayqlevels and lead to toxicity
(serum level monitoring/dosepmay be required).
Levels may bepby some antineoplastics (bleo-
mycin, carmustine, cyclophosphamide, cytara-
bine, doxorubicin, methotrexate, procarba-
zine, vincristine), activated charcoal,
cholestyramine, colestipol, kaolin/pectin, met-
oclopramide, penicillamine, rifampin, or sul-
fasalazine. In a small percentage (10%) of patients
gut bacteria metabolize digoxin to inactive com-
pounds; macrolide anti-infectives (erythromy-
cin, azithromycin, clarithromycin) and tetracy-
clines, by killing these bacteria, will causeqlevels
and toxicity; dose may need to bepfor up to 9
weeks. Additive bradycardia may occur with beta
blockers, diltiazem, verapamil, clonidine, and
other antiarrhythmics (quinidine, disopyram-
ide). Concurrent use of sympathomimetics may
qrisk of arrthythmias. Thyroid hormones mayp
therapeutic effects.

Drug-Natural Products: Licorice and stimulant
natural products (aloe) mayqrisk of potassium
depletion. St. John’s wort mayplevels and effect.
Drug-Food: Concurrent ingestion of a high-fiber
meal maypabsorption. Administer digoxin 1 hour
before or 2 hours after such a meal.

Route/Dosage
For rapid effect, a larger initial loading/digitalizing
dose should be given in several divided doses over
12–24 hr. Maintenance doses are determined for
digoxin by renal function. All dosing must be evalu-
ated by individual response. In general, doses re-
quired for atrial arrhythmias are higher than those
for inotropic effect.
IV (Adults): Digitalizing dose—0.5–1 mg given
as 50% of the dose initially and one quarter of the
initial dose in each of 2 subsequent doses at 6-12 hr
intervals.
IV (Children �10 yr): Digitalizing dose—8–12
mcg/kg given as 50% of the dose initially and one
quarter of the initial dose in each of 2 subsequent
doses at 6-12 hr intervals.
IV (Children 5–10 yr): Digitalizing dose—15–
30 mcg/kg given as 50% of the dose initially and one
quarter of the initial dose in each of 2 subsequent
doses at 6-12 hr intervals.
IV (Children 2–5 yr): Digitalizing dose—25–
35 mcg/kg given as 50% of the dose initially and one
quarter of the initial dose in each of 2 subsequent
doses at 6-12 hr intervals.
IV (Children 1–24 mo): Digitalizing dose—
30–50 mcg/kg given as 50% of the dose initially and
one quarter of the initial dose in each of 2 subse-
quent doses at 6-12 hr intervals.
IV (Infants –full term): 20–30 mcg/kg given as
50% of the dose initially and one quarter of the ini-
tial dose in each of 2 subsequent doses at 6-12 hr
intervals.
IV (Infants –premature): Digitalizing dose—
15–25 mcg/kg given as 50% of the dose initially and
one quarter of the initial dose in each of 2 subse-
quent doses at 6-12 hr intervals.
PO (Adults): Digitalizing dose—0.75–1.5 mg
given as 50% of the dose initially and one quarter of
the initial dose in each of 2 subsequent doses at 6–
12 hr intervals. Maintenance dose—0.125–0.5
mg/day depending on patient’s lean body weight, re-
nal function, and serum level.
PO (Geriatric Patients): Initial daily dosage
should not exceed 0.125 mg.
PO (Children �10 yr): Digitalizing dose—10–
15 mcg/kg given as 50% of the dose initially and one
quarter of the initial dose in each of 2 subsequent
doses at 6-12 hr intervals. Maintenance dose—
2.5–5 mcg/kg given daily as a single dose.
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PO (Children 5–10 yr): Digitalizing dose—
20–35 mcg/kg given as 50% of the dose initially and
one quarter of the initial dose in each of 2 subse-
quent doses at 6-12 hr intervals. Maintenance
dose—5–10 mcg/kg given daily in 2 divided doses.
PO (Children 2–5 yr): Digitalizing dose—30–
40 mcg/kg given as 50% of the dose initially and one
quarter of the initial dose in each of 2 subsequent
doses at 6-12 hr intervals. Maintenance dose—
7.5–10 mcg/kg given daily in 2 divided doses.
PO (Children 1–24 mo): Digitalizing dose—
35–60 mcg/kg given as 50% of the dose initially and
one quarter of the initial dose in each of 2 subse-
quent doses at 6-12 hr intervals. Maintenance
dose—10–15 mcg/kg given daily in 2 divided
doses.
PO (Infants –full term): Digitalizing dose—
25–35 mcg/kg given as 50% of the dose initially and
one quarter of the initial dose in each of 2 subse-
quent doses at 6-12 hr intervals. Maintenance
dose—6–10 mcg/kg given daily in 2 divided doses.
PO (Infants –premature): Digitalizing dose—
20–30 mcg/kg given as 50% of the dose initially and
one quarter of the initial dose in each of 2 subse-
quent doses at 6-12 hr intervals. Maintenance
dose—5–7.5 mcg/kg given daily in 2 divided
doses.

Availability (generic available)
Tablets: 0.0625 mg, 0.125 mg, 0.25 mg. Cost:
Generic—0.125 mg $10.00/90, 0.25 mg $10.00/
90. Elixir (lime flavor): 0.05 mg/mL. Cost: Ge-
neric—$36.99/60 mL. Injection: 0.25 mg/mL.
Pediatric injection: 0.1 mg/mL.

NURSING IMPLICATIONS
Assessment
● Monitor apical pulse for 1 full min before admin-

istering. Withhold dose and notify health care
professional if pulse rate is �60 bpm in an adult,
�70 bpm in a child, or �90 bpm in an infant.
Also notify health care professional promptly of
any significant changes in rate, rhythm, or quality
of pulse.

● Pedi: Heart rate varies in children depending on
age, ask physician to specify at what heart rates
digoxin should be withheld.

● Monitor BP periodically in patients receiving IV
digoxin.

● Monitor ECG throughout IV administration and 6
hr after each dose. Notify health care professional
if bradycardia or new arrhythmias occur.

● Observe IV site for redness or infiltration; extrav-
asation can lead to tissue irritation and sloughing.

● Monitor intake and output ratios and daily
weights. Assess for peripheral edema, and aus-
cultate lungs for rales/crackles throughout
therapy.

● Before administering initial loading dose, deter-
mine whether patient has taken any digitalis prep-
arations in the preceding 2–3 wk.

● Geri: Digoxin has been associated with an in-
creased risk of falls in the elderly. Assess for falls
risk and implement prevention strategies per fa-
cility protocol.

● Lab Test Considerations: Evaluate serum
electrolyte levels (especially potassium, magne-
sium, and calcium) and renal and hepatic func-
tions periodically during therapy. Notify health
care professional before giving dose if patient is
hypokalemic. Hypokalemia, hypomagnesemia, or
hypercalcemia may make the patient more sus-
ceptible to digitalis toxicity. Pedi: Neonates may
have falsely elevated serum digoxin concentra-
tions due to a naturally occurring substance
chemically similar to digoxin. Geri: Older adults
may be toxic even when serum concentrations
are within normal range; assess for clinical symp-
toms of toxicity even when serum levels are nor-
mal.

● Toxicity and Overdose: Therapeutic serum
digoxin levels range from 0.5–2 ng/mL. Serum
levels may be drawn 6–8 hr after a dose is ad-
ministered, although they are usually drawn im-
mediately before the next dose. Bacteria in the GI
tract can metabolize a substantial amount of di-
goxin before it is absorbed. Patients receiving
erythromycin or tetracycline, which kill gut bacte-
ria, can develop toxicity on their usual doses of
digoxin. Geri: Older adults are at increased risk
for toxic effects of digoxin (appears on Beers list)
due to age-related decreased renal clearance,
which can exist even when serum creatinine lev-
els are normal. Digoxin requirements in the older
adult may change and a formerly therapeutic
dose can become toxic.

● Observe for signs and symptoms of toxicity. In
adults and older children, the first signs of toxic-
ity usually include abdominal pain, anorexia,
nausea, vomiting, visual disturbances, bradycar-
dia, and other arrhythmias. In infants and small
children, the first symptoms of overdose are usu-
ally cardiac arrhythmias. If these appear, with-
hold drug and notify health care professional im-
mediately.
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● If signs of toxicity occur and are not severe, dis-
continuation of digitalis glycoside may be all that
is required.

● If hypokalemia is present and renal function is
adequate, potassium salts may be administered.
Do not administer if hyperkalemia or heart block
exists. Correct any other electrolyte abnor-
malities.

● Correction of arrhythmias resulting from digitalis
toxicity may be attempted with lidocaine, procain-
amide, quinidine, propranolol, or phenytoin.
Temporary ventricular pacing may be useful in
advanced heart block.

● Treatment of life-threatening arrhythmias may in-
clude administration of digoxin immune Fab (Di-
gibind), which binds to the digitalis glycoside
molecule in the blood and is excreted by the kid-
neys.

Potential Nursing Diagnoses
Decreased cardiac output (Indications)

Implementation
● Do not confuse Lanoxin with levothyroxine or

naloxone.
● High Alert: Digoxin has a narrow therapeutic

range. Medication errors associated with digoxin
include miscalculation of pediatric doses and in-
sufficient monitoring of digoxin levels. Have sec-
ond practitioner independently check original or-
der and dose calculations. Monitor therapeutic
drug levels.

● For rapid digitalization, the initial dose is higher
than the maintenance dose; 50% of the total digi-
talizing dose is given initially. The remainder of
the dose will be administered in 25% increments
at 4–8 hr intervals.

● When changing from parenteral to oral dose
forms, dose adjustments may be necessary be-
cause of pharmacokinetic variations in percent-
age of digoxin absorbed: 100 mcg (0.1 mg) di-
goxin injection � 125 mcg (0.125 mg) tablet or
125 mcg (0.125 mg) of elixir.

● PO: Administer oral preparations consistently
with regard to meals. Tablets can be crushed and
administered with food or fluids if patient has
difficulty swallowing. Use calibrated measuring
device for liquid preparations; calibrated dropper
is not accurate for doses of less than 0.2 mL or 10
mcg. Do not alternate between dose forms; bio-
availability of capsules is greater than that of tab-
lets or elixir.

● IM: Administer deep into gluteal muscle and
massage well to reduce painful local reactions.
Do not administer more than 2 mL of digoxin in
each IM site. IM administration is not generally
recommended.

IV Administration

● pH: 6.8–7.2.
● Direct IV: Diluent: May be administered undi-

luted. May also dilute 1 mL of digoxin in 4 mL of
sterile water for injection, D5W, or 0.9% NaCl.
Less diluent will cause precipitation. Use diluted
solution immediately. Rate: Administer over at
least 5 min.

● Y-Site Compatibility: acyclovir, alemtuzumab,
alfentanil, amikacin, aminocaproic acid, amino-
phylline, amphotericin B lipid complex, anidula-
fungin, argatroban, ascorbic acid, atracurium, at-
ropine, aztreonam, benztropine, bivalirudin,
bleomycin, bumetanide, buprenorphine, butor-
phanol, calcium chloride, calcium gluconate,
carboplatin, carmustine, cefazolin, cefonocid,
cefoperazone, cefotaxime, cefotetan, cefoxitin,
ceftaroline, ceftazidime, ceftriaxone, cefuroxime,
chloramphenicol, chlorpromazine, ciprofloxacin,
cisatracurium, cisplatin, clindamycin, cyanoco-
balamin, cyclophosphamide, cyclosporine, cytar-
abine, dactinomycin, daptomycin, dexametha-
sone, dexmedetomidine, diltiazem,
diphenhydramine, dobutamine, docetaxel, dopa-
mine, doripenem, doxacurium, doxycycline, ena-
laprilat, ephedrine, epinephrine, epirubicin,
epoetin alfa, eptifibatide, ertapenem, erythromy-
cin, esmolol, etoposide, etoposide phosphate,
famotidine, fenoldopam, fentanyl, fludarabine,
fluorouracil, folic acid, furosemide, ganciclovir,
gemcitabine, gentamicin, glycopyrrolate, granise-
tron, heparin, hetastarch, hydrocortisone, hydro-
morphone, ifosfamide, imipenem/cilastatin, indo-
methacin, irinotecan, isoproterenol, ketorolac,
labetalol, levofloxacin, lidocaine, linezolid, lora-
zepam, magnesium sulfate, mannitol, mechlor-
ethamine, meperidine, meropenem, metarami-
nol, methotrexate, methoxamine, methyldopate,
methylprednisolone, metoclopramide, metopro-
lol, metronidazole, midazolam, milrinone, mor-
phine, multivitamins, mycophenolate, nafcillin,
nalbuphine, naloxone, nesiritide, nitroglycerin,
nitroprusside, norepinephrine, octreotide, on-
dansetron, oxacillin, oxaliplatin, oxytocin, palon-
osetron, pamidronate, pancuronium, pantopra-
zole, papaverine, pemetrexed, penicillin G,
pentazocine, pentobarbital, phenobarbital, phen-
tolamine, phenylephrine, phytonadione, pipera-
cillin/tazobactam, potassium acetate, potassium
chloride, procainamide, prochlorperazine,
promethazine, propranolol, protamine, pyridox-
ime, ranitidine, remifentanil, rituximab, rocuron-
ium, sodium acetate, sodium bicarbonate, strep-
tokinase, succinylcholine, sufentanil, tacrolimus,
teniposide, theophylline, thiamine, thiotepa, ti-
carcillin/clavulanate, tigecycline, tirofiban, tobra-
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mycin, tolazoline, trastuzumab, trimetaphan, van-
comycin, vasopressin, vecuronium, verapamil,
vincristine, vinorelbine, vitamin B complex with
C, voriconazole, zoledronic acid.

● Y-Site Incompatibility: amiodarone, ampho-
tericin B cholesteryl, amphotericin B colloidal,
amphotericin B liposome, caspofungin, dantro-
lene, diazepam, diazoxide, doxorubicin, foscar-
net, idarubicin, mitoxantrone, paclitaxel, pentam-
idine, phenytoin, propofol, quinupristin/
dalfopristin, trimethoprim/sulfamethoxazole, te-
lavancin.

Patient/Family Teaching
● Instruct patient to take medication as directed, at

the same time each day. Teach parents or care-
givers of infants and children how to accurately
measure medication. Take missed doses within
12 hr of scheduled dose or omit. Do not double
doses. Consult health care professional if doses
for 2 or more days are missed. Do not discon-
tinue medication without consulting health care
professional.

● Teach patient to take pulse and to contact health
care professional before taking medication if
pulse rate is �60 or �100.

● Pedi: Teach parents or caregivers that changes in
heart rate, especially bradycardia, are among the
first signs of digoxin toxicity in infants and chil-
dren. Instruct parents or caregivers in apical
heart rate assessment and ask them to notify a
health care professional if heart rate is outside of
range set by health care professional before ad-
ministering the next scheduled dose.

● Review signs and symptoms of digitalis toxicity
with patient and family. Advise patient to notify
health care professional immediately if these or
symptoms of HF occur. Inform patient that these
symptoms may be mistaken for those of colds or
flu.

● Instruct patient to keep digoxin tablets in their
original container and not to mix in pill boxes
with other medications; they may look similar to
and may be mistaken for other medications.

● Advise patient that sharing of this medication can
be dangerous.

● Instruct patient to notify health care professional
of all Rx or OTC medications, vitamins, or herbal
products being taken and to consult health care
professional before taking other Rx, OTC, or
herbal products. Advise patient to avoid taking
antacids or antidiarrheals within 2 hr of digoxin.

● Advise patient to notify health care professional of
this medication regimen before treatment.

● Patients taking digoxin should carry identification
describing disease process and medication regi-
men at all times.

● Geri: Review fall prevention strategies with older
adults and their families.

● Emphasize the importance of routine follow-up
exams to determine effectiveness and to monitor
for toxicity.

Evaluation/Desired Outcomes
● Decrease in severity of HF.
● Increase in cardiac output.
● Decrease in ventricular response in atrial tachy-

arrhythmias.
● Termination of paroxysmal atrial tachycardia.

digoxin immune Fab
(di-jox-in im-myoon fab)
Digibind, DigiFab
Classification
Therapeutic: antidotes
Pharmacologic: antibody fragments

Pregnancy Category C

Indications
Serious life-threatening overdosage with digoxin.

Action
An antibody produced in sheep that binds antigeni-
cally to unbound digoxin in serum. Therapeutic
Effects: Binding and subsequent removal of di-
goxin, preventing toxic effects in overdose.

Pharmacokinetics
Absorption: Administered IV only, resulting in
complete bioavailability.
Distribution: Widely distributed throughout extra-
cellular space.
Metabolism and Excretion: Excreted by the
kidneys as the bound complex (digoxin immune Fab
plus digoxin).
Half-life: 14–20 hr.

TIME/ACTION PROFILE (reversal of
arrhythmias and hyperkalemia; reversal of
inotropic effect may take several hr)

ROUTE ONSET PEAK DURATION

IV 30 min (vari-
able)

unknown 2–6 hr

Contraindications/Precautions
Contraindicated in: No known contraindica-
tions.
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Use Cautiously in: Known hypersensitivity to
sheep proteins or products; Children, pregnancy, or
lactation (safety not established).

Adverse Reactions/Side Effects
CV: re-emergence of atrial fibrillation, re-emer-
gence of HF. F and E: HYPOKALEMIA.

Interactions
Drug-Drug: Prevents therapeutic response to di-
goxin.

Route/Dosage
Digibind—38 mg of digoxin immune Fab will bind
0.5 mg of digoxin. Each vial contains 38 mg of di-
goxin immune Fab; DigiFab—40 mg of digoxin im-
mune Fab will bind 0.5 mg of digoxin. Each vial con-
tains 40 mg of digoxin immune Fab.

Known Amount of Digoxin Ingested (Ad-
ministered)
IV (Adults and Children): For digitalis glycoside
toxicity due to digoxin tablets, oral solution, or
IM digoxin—dose of digoxin ingested (mg) � 0.8/
1000 � 38. For digitalis glycoside toxicity due to
digoxin capsules, IV digoxin—dose of digoxin in-
gested (mg)/0.5 � 38.

Known Serum Digoxin Concentrations
(SDCs)
IV (Adults and Children): Digibind—Dose
(mg)�SDC (nanograms/mL) � body weight (kg)/
100 � 38; DigiFab—SDC (nanograms/mL) � body
weight (kg)/100 � 40.

Unknown Amount Ingested/SDCs Unavail-
able
IV (Adults and Children): Digibind—760 mg
(20 vials); DigiFab—800 mg (20 vials).

Toxicity during chronic digoxin therapy
IV (Adults and Children): Digibind—228 mg (6
vials); DigiFab—240 mg (6 vials).

Availability
Powder for injection, lyophilized (Digibind):
38 mg/vial. Powder for injection, lyophilized
(DigiFab): 40 mg/vial.

NURSING IMPLICATIONS
Assessment
● Monitor ECG, pulse, BP, and body temperature

before and during treatment. Patients with atrial
fibrillation may develop a rapid ventricular re-
sponse as a result of decreased digoxin levels.

● Assess patient for increase in signs of HF (periph-
eral edema, dyspnea, rales/crackles, weight
gain).

● Lab Test Considerations: Monitor serum di-
goxin levels before administration.

● Monitor serum potassium levels frequently during
treatment. Before treatment, hyperkalemia usu-
ally coexists with toxicity. Levels may decrease
rapidly; hypokalemia should be treated promptly.

● Free serum digoxin levels fall rapidly after admin-
istration. Total serum concentrations rise sud-
denly after administration but are bound to the
Fab molecule and are inactive. Total serum con-
centrations will decrease to undetectable levels
within several days. Serum digoxin levels are not
valid for 5–7 days after administration.

Potential Nursing Diagnoses
Deficient knowledge, related to medication regimen
(Patient/Family Teaching)

Implementation
● Cardiopulmonary resuscitation equipment and

medications should be available during adminis-
tration.

● Delay redigitalization for several days until the
elimination of digoxin immune Fab from the body
is complete.

IV Administration

● pH: 6.0–8.0.
● Intermittent Infusion: Diluent: Reconstitute

each vial in 4 mL of sterile water for injection and
mix gently. Solution will contain a concentration
of 9.5 mg/mL (Digibind) or 10 mg/mL
(DigiFab). May be further diluted with 0.9% NaCl
to achieve the concentration below. Reconstituted
solution should be used immediately but is stable
for 4 hr if refrigerated. For small doses in infants
and children, a reconstituted 38-mg vial can be
diluted with 34 mL of 0.9% NaCl (Digibind) or
36 mL of 0.9% NaCl (DigiFab) for a concentra-
tion of 1 mg/mL. Concentration: 1 mg/mL.
Rate: Infuse over 30 min through a 0.22-micron
membrane filter. If cardiac arrest is imminent,
rapid direct IV injection may be used. Do not use
rapid direct injection in other patients because of
increased risk of adverse reactions. Small doses
in infants and children may be administered with
a tuberculin syringe.

● Incompatibility: Information unavailable. Do
not mix with other drugs or solutions.

Patient/Family Teaching
● Explain the procedure and purpose of the treat-

ment to the patient.
● Instruct patient to notify health care provider im-

mediately if signs of delayed allergic reaction
(rash, pruritus, urticaria) occur after hospital
discharge.

Evaluation/Desired Outcomes
● Resolution of signs and symptoms of digoxin tox-

icity.
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● Decreased digoxin or level without major side ef-
fects.

dihydroergotamine, See ergotamine.

diltiazem (dil-tye-a-zem)
Cardizem, Cardiazem CD, Cardizem
LA, Cardizem SR, Cartia XT, Dilacor
XR, Diltia XT, Taztia XT, Tiazac
Classification
Therapeutic: antianginals, antiarrhythmics
(class IV), antihypertensives
Pharmacologic: calcium channel blockers

Pregnancy Category C

Indications
Hypertension. Angina pectoris and vasospastic
(Prinzmetal’s) angina. Supraventricular tachyar-
rhythmias and rapid ventricular rates in atrial flutter
or fibrillation.

Action
Inhibits transport of calcium into myocardial and
vascular smooth muscle cells, resulting in inhibition
of excitation-contraction coupling and subsequent
contraction. Therapeutic Effects: Systemic vaso-
dilation resulting in decreased BP. Coronary vasodi-
lation resulting in decreased frequency and severity
of attacks of angina. Reduction of ventricular rate in
atrial fibrillation or flutter.

Pharmacokinetics
Absorption: Well absorbed, but rapidly metabo-
lized after oral administration.
Distribution: Unknown.
Protein Binding: 70–80%.
Metabolism and Excretion: Mostly metabolized
by the liver (CYP3A4 enzyme system).
Half-life: 3.5–9 hr.

TIME/ACTION PROFILE

ROUTE ONSET PEAK DURATION

PO 30 min 2–3 hr 6–8 hr
PO–SR unknown unknown 12 hr
PO–CD, XR,

LA
unknown 14 days† up to 24 hr

IV 2–5 min 2–4 hr unknown

†Maximum antihypertensive effect with chronic therapy

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Sick sinus
syndrome; 2nd- or 3rd-degree AV block (unless an

artificial pacemaker is in place); Systolic BP �90
mm Hg; Recent MI or pulmonary congestion; Con-
current use of rifampin.
Use Cautiously in: Severe hepatic impairment (
pdose recommended); Geri:pdose; slower IV in-
fusion rate recommended;qrisk of hypotension;
consider age-related decrease in body mass,phe-
patic/renal/cardiac function, concurrent drug ther-
apy and other disease states); Severe renal impair-
ment; Serious ventricular arrhythmias or HF; OB,
Lactation, Pedi: Safety not established.

Adverse Reactions/Side Effects
CNS: abnormal dreams, anxiety, confusion, dizzi-
ness, drowsiness, headache, nervousness, psychiat-
ric disturbances, weakness. EENT: blurred vision,
disturbed equilibrium, epistaxis, tinnitus. Resp:
cough, dyspnea. CV: ARRHYTHMIAS, HF, peripheral
edema, bradycardia, chest pain, hypotension, palpi-
tations, syncope, tachycardia. GI:qliver enzymes,
anorexia, constipation, diarrhea, dry mouth, dysgeu-
sia, dyspepsia, nausea, vomiting. GU: dysuria, noc-
turia, polyuria, sexual dysfunction, urinary fre-
quency. Derm: STEVENS-JOHNSON SYNDROME,
dermatitis, erythema multiforme, flushing, sweating,
photosensitivity, pruritus/urticaria, rash. Endo:
gynecomastia, hyperglycemia. Hemat: anemia, leu-
kopenia, thrombocytopenia. Metab: weight gain.
MS: joint stiffness, muscle cramps. Neuro: pares-
thesia, tremor. Misc: gingival hyperplasia.

Interactions
Drug-Drug:qhypotension may occur when used
with fentanyl, other antihypertensives, nitrates,
acute ingestion of alcohol, or quinidine. Antihy-
pertensive effects may bepby NSAIDs. Mayqdi-
goxin levels. Mayqlevels of and risk of myopathy
from simvastatin and lovastatin. Concurrent use
with beta blockers, clonidine, digoxin, diso-
pyramide, or phenytoin may result in bradycar-
dia, conduction defects, or HF. Phenobarbital and
phenytoin mayqmetabolism andpeffectiveness.
Maypmetabolism of andqrisk of toxicity from cy-
closporine, quinidine, or carbamazepine. Ci-
metidine and ranitidineqlevels and effects. May
qorpthe effects of lithium or theophylline.
Drug-Food: Grapefruit juiceqlevels and effect.

Route/Dosage
PO (Adults): 30–120 mg 3–4 times daily or 60–
120 mg twice daily as SR capsules or 180–240 mg
once daily as CD or XR capsules or LA tablets (up to
360 mg/day); Concurrent simvastatin therapy—
Diltiazem dose should not exceed 240 mg/day and
simvastatin dose should not exceed 10 mg/day.
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IV (Adults): 0.25 mg/kg; may repeat in 15 min with
a dose of 0.35 mg/kg. May follow with continuous
infusion at 10 mg/hr (range 5–15 mg/hr) for up to
24 hr.

Availability (generic available)
Tablets: 30 mg, 60 mg, 90 mg, 120 mg. Cost: Ge-
neric—30 mg $10.00/180, 60 mg $10.00/180, 90
mg $10.00/180, 120 mg $10.00/180. Sustained-
release capsules: 60 mg, 90 mg, 120 mg. Cost:
Generic—60 mg $179.97/180, 90 mg $195.96/
180, 120 mg $259.97/180. Extended-release
capsules (Cardizem CD, Dilacor XR, Tiazac,
Cartia XT, Taztia XT): 120 mg, 180 mg, 240 mg,
300 mg, 360 mg, 420 mg. Cost: Generic—120 mg
$75.97/90, 180 mg $85.97/90, 240 mg $129.97/90,
300 mg $149.97/90, 360 mg $128.97/90, 420 mg
$159.98/90. Extended-release tablets (Cardi-
zem LA): 120 mg, 180 mg, 240 mg, 300 mg, 360
mg, 420 mg. Cost: Generic—180 mg $245.98/90,
240 mg $262.43/90, 300 mg $355.96/90, 360 mg
$365.98/90, 420 mg $395.95/90. Injection: 5 mg/
mL.

NURSING IMPLICATIONS
Assessment
● Monitor BP and pulse prior to therapy, during

dose titration, and periodically during therapy.
Monitor ECG periodically during prolonged ther-
apy. May cause prolonged PR interval.

● Monitor intake and output ratios and daily
weight. Assess for signs of HF (peripheral edema,
rales/crackles, dyspnea, weight gain, jugular ve-
nous distention).

● Monitor frequency of prescription refills to deter-
mine adherence.

● Patients receiving digoxin concurrently with cal-
cium channel blockers should have routine se-
rum digoxin levels checked and be monitored for
signs and symptoms of digoxin toxicity.

● Assess for rash periodically during therapy. May
cause Stevens-Johnson syndrome. Discontinue
therapy if severe or if accompanied with fever,
general malaise, fatigue, muscle or joint aches,
blisters, oral lesions, conjunctivitis, hepatitis and/
or eosinophilia.

● Angina: Assess location, duration, intensity, and
precipitating factors of patient’s anginal pain.

● Arrhythmias: Monitor ECG continuously during
administration. Report bradycardia or prolonged
hypotension promptly. Emergency equipment and
medication should be available. Monitor BP and
pulse before and frequently during administra-
tion.

● Lab Test Considerations: Total serum cal-
cium concentrations are not affected by calcium
channel blockers.

● Monitor serum potassium periodically. Hypokale-
miaqthe risk of arrhythmias and should be cor-
rected.

● Monitor renal and hepatic functions periodically
during long-term therapy. May causeqin hepatic
enzymes after several days of therapy, which re-
turn to normal on discontinuation of therapy.

Potential Nursing Diagnoses
Acute pain (Indications)
Decreased cardiac output (Adverse Reactions)

Implementation
● Do not confuse Tiazac (diltiazem) with Ziac (bis-

prolol/hydrochlorothiazide).
● PO: May be administered without regard to

meals. May be administered with meals if GI irri-
tation becomes a problem.

● Do not open, crush, break, or chew sustained-re-
lease capsules or tablets. Empty tablets that ap-
pear in stool are not significant. Crush and mix
diltiazem with food or fluids for patients having
difficulty swallowing.

IV Administration

● pH: 3.7–4.1.
● Direct IV: Diluent: Administer bolus dose un-

diluted. Concentration: 5 mg/mL. Rate: Ad-
minister over 2 min.

● Continuous Infusion: Diluent: Dilute 125 mg
in 100 mL, 250 mg in 250 mL, or 250 mg in 500
mL of 0.9% NaCl, D5W, or D5/0.45% NaCl. Infu-
sion is stable for 24 hr at room temperature or if
refrigerated. Concentration: 125 mg/125 mL
(1 mg/mL), 250 mg/300 mL (0.83 mg/mL), 250
mg/550 mL (0.45 mg/mL). Rate: See Route/
Dosage section. Titrate to patient’s heart rate and
BP response.

● Y-Site Compatibility: albumin, alemtuzumab,
alfentanil, amifostine, amikacin, aminocaproic
acid, amiodarone, amphotericin B colloidal, ani-
dulafungin, argatroban, atracurium, aztreonam,
bivalirudin, bleomycin, bumetanide, buprenor-
phine, busulfan, butorphanol, calcium chloride,
calcium gluconate, carboplatin, carmustine, cas-
pofungin, cefazolin, cefotaxime, cefotetan, cefoxi-
tin, ceftaroline, ceftazidime, ceftriaxone, cefurox-
ime, chlorpromazine, ciprofloxacin,
cisatracurium, cisplatin, clindamycin, cyclophos-
phamide, cyclosporine, cytarabine, dactinomycin,
daptomycin, dexamethasone, dexmedetomidine,
digoxin, diphenhydramine, dobutamine, doce-
taxel, dopamine, doripenem, doxacurium, doxo-
rubicin hydrochloride, doxycycline, droperidol,
enalaprilat, ephendrine, epinephrine, epirubicin,
eptifibatide, ertapenem, erythromycin lactobion-
ate, esmolol, etoposide, etoposide phosphate,
famotidine, fenoldopam, fentanyl, fluconazole,



Name /bks_51510_deglin_dg/51510_d        02/21/2012 09:01AM     Plate # 0-Compositepg 439   # 53

dimenhyDRINATE 439

� Canadian drug name. � Genetic implication. Strikethrough � Discontinued.

*CAPITALS indicates life-threatening; underlines indicate most frequent.

D

fludarabine, foscarnet, fosphenytoin, gemcita-
bine, gentamicin, glycopyrrolate, granisetron,
haloperidol, hetastarch, hydralazine, hydromor-
phone, idarubicin, ifosfamide, imipenem/cilasta-
tin, irinotecan, isoproterenol, labetalol, levofloxa-
cin, lidocaine, linezolid, lorazepam, magnesium
sulfate, mannitol, mechlorethamine, melphalan,
meperidine, meropenem, metaraminol, methyl-
dopate, metoclopramide, metoprolol, metronida-
zole, midazolam, milrinone, mitoxantrone, mor-
phine, multivitamins, mycophenolate,
nalbuphine, naloxone, nesiritide, nicardipine, ni-
troglycerin, nitroprusside, norepinephrine, oc-
treotide, ondansetron, oxacillin, oxaliplatin, oxy-
tocin, paclitaxel, palonosetron, pamidronate,
pancuronium, pemetrexed, penicillin G potas-
sium, pentamidine, phentolamine, phenyleph-
rine, potassium acetate, potassium chloride, po-
tassium phosphates, prochlorperazine,
promethazine, propranolol, quinupriostin/dalfo-
pristin, ranitidine, remifentanil, rocuronium, so-
dium acetate, streptozocin, succinylcholine, su-
fentanil, tacrolimus, telavancin, teniposide,
theophylline, thiotepa, ticarcillin/clavulanate, ti-
gecycline, tirofiban, tobramycin, trimethoprim/
sulfamethoxazole, vancomycin, vasopressin, vec-
uronium, verapamil, vincristine, vinorelbine, vor-
iconazole, zidovudine, zoledronic acid.

● Y-Site Incompatibility: allopurinol, amphoteri-
cin B lipid complex, amphotericin B liposome,
cefepime, chloramphenicol, dantrolene, diaze-
pam, fluorouracil, furosemide, ganciclovir, keto-
rolac, methotrexate, micafungin, pantroprazole,
pentobarbital, phenobarbital, phenytoin, pipera-
cillin/tazobactam, rifampin, thiopental.

Patient/Family Teaching
● Advise patient to take medication as directed at

the same time each day, even if feeling well. Take
missed doses as soon as possible unless almost
time for next dose; do not double doses. May
need to be discontinued gradually.

● Advise patient to avoid large amounts (6–8
glasses of grapefruit juice/day) during therapy.

● Instruct patient on correct technique for monitor-
ing pulse. Instruct patient to contact health care
professional if heart rate is �50 bpm.

● Caution patient to change positions slowly to min-
imize orthostatic hypotension.

● May cause drowsiness or dizziness. Advise patient
to avoid driving or other activities requiring alert-
ness until response to the medication is known.

● Instruct patient on importance of maintaining
good dental hygiene and seeing dentist frequently

for teeth cleaning to prevent tenderness, bleed-
ing, and gingival hyperplasia (gum enlargement).

● Instruct patient to notify health care professional
of all Rx or OTC medications, vitamins, or herbal
products being taken and to avoid concurrent use
of alcohol or OTC medications and herbal prod-
ucts, especially cold preparations, without con-
sulting health care professional.

● Advise patient to notify health care professional if
rash, irregular heartbeats, dyspnea, swelling of
hands and feet, pronounced dizziness, nausea,
constipation, or hypotension occurs or if head-
ache is severe or persistent.

● Caution patient to wear protective clothing and
use sunscreen to prevent photosensitivity reac-
tions.

● Angina: Instruct patient on concurrent nitrate or
beta-blocker therapy to continue taking both
medications as directed and to use SL nitroglyc-
erin as needed for anginal attacks.

● Advise patient to contact health care professional
if chest pain does not improve, worsens after
therapy, or occurs with diaphoresis; if shortness
of breath occurs; or if severe, persistent head-
ache occurs.

● Caution patient to discuss exercise restrictions
with health care professional before exertion.

● Hypertension: Encourage patient to comply
with other interventions for hypertension (weight
reduction, low-sodium diet, smoking cessation,
moderation of alcohol consumption, regular ex-
ercise, and stress management). Medication con-
trols but does not cure hypertension.

● Instruct patient and family in proper technique
for monitoring BP. Advise patient to take BP
weekly and to report significant changes to health
care professional.

Evaluation/Desired Outcomes
● Decrease in BP.
● Decrease in frequency and severity of anginal at-

tacks.
● Decrease in need for nitrate therapy.
● Increase in activity tolerance and sense of well-

being.
● Suppression and prevention of tachyarrhythmias.

dimenhyDRINATE
(dye-men-hye-dri-nate)

Apo-Dimenhydrinate, Calm X, Dime-
tabs, Dinate, Dramamine, Dramanate,

Gravol, Hydrate,
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PMS-Dimenhydrinate, Traveltabs,
Triptone Caplets
Classification
Therapeutic: antiemetics, antihistamines

Pregnancy Category B

Indications
Nausea, vomiting, dizziness, and vertigo accompany-
ing motion sickness.

Action
Inhibits vestibular stimulation. Has significant CNS
depressant, anticholinergic, antihistaminic, and anti-
emetic properties. Therapeutic Effects: De-
creased vestibular stimulation, which may prevent
motion sickness.

Pharmacokinetics
Absorption: Well absorbed after oral or IM ad-
ministration.
Distribution: Probably crosses the placenta and
enters breast milk.
Metabolism and Excretion: Metabolized by the
liver.
Half-life: Unknown.

TIME/ACTION PROFILE (anti–motion
sickness, antiemetic activity)

ROUTE ONSET PEAK DURATION

PO 15–60 min 1–2 hr 3–6 hr
Rect 30–45 min unknown 6–12 hr
IM 20–30 min 1–2 hr 3–6 hr
IV rapid unknown 3–6 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Some prod-
ucts contain alcohol or tartrazine; in patients with
known intolerance.
Use Cautiously in: Angle-closure glaucoma; Sei-
zure disorders; Prostatic hyperplasia.

Adverse Reactions/Side Effects
CNS: drowsiness, dizziness, headache, paradoxical
excitation (children). EENT: blurred vision, tinni-
tus. CV: hypotension, palpitations. GI: anorexia,
constipation, diarrhea, dry mouth. GU: dysuria, fre-
quency. Derm: photosensitivity. Local: pain at IM
site.

Interactions
Drug-Drug:qCNS depression with other antihis-
tamines, alcohol, opioid analgesics, and seda-
tive/hypnotics. May mask signs or symptoms of
ototoxicity in patients receiving ototoxic drugs
(aminoglycosides, ethacrynic acid ).qanticho-
linergic properties with tricyclic antidepressants,
quinidine, or disopyramide. MAO inhibitors

intensify and prolong the anticholinergic effects of
antihistamines.

Route/Dosage
PO (Adults): 50–100 mg q 4 hr (not to exceed
400 mg/day).
PO (Children 6–12 yr): 25–50 mg q 6–8 hr
(not to exceed 300 mg/day).
Rect (Adults): 50–100 mg q 6–8 hr.
Rect (Children 8–12 yr): 25–50 mg q 8–12 hr.
Rect (Children 6–8 yr): 12.5–25 mg q 8–12 hr.
IM, IV (Adults): 50 mg q 4 hr as needed.
IM, IV (Children): 1.25 mg/kg (37.5 mg/m2) q 6
hr as needed (not to exceed 300 mg/day).

Availability (generic available)
Tablets: 50 mgOTC. Chewable tablets (orange
flavor): 50 mgOTC. Capsules: 50 mgOTC. Ex-
tended-release capsules: 25 mgOTC. Elixir
(cherry flavor): 12.5 mg/5 mLOTC, 15 mg/5
mLOTC. Liquid: 12.5 mg/4 mLOTC. Suppositories:
50 mgOTC, 100 mgOTC. Injection: 50 mg/mL.

NURSING IMPLICATIONS
Assessment
● Assess nausea, vomiting, bowel sounds, and ab-

dominal pain before and after administration of
this drug. Dimenhydrinate may mask the signs of
an acute abdomen.

● Monitor intake and output, including emesis. As-
sess for signs of dehydration (excessive thirst, dry
skin and mucous membranes, tachycardia, in-
creased urine specific gravity, poor skin turgor).

● Lab Test Considerations: Will cause false-
negative allergy skin test results; discontinue 72
hr before testing.

Potential Nursing Diagnoses
Risk for deficient fluid volume (Indications)
Imbalanced nutrition: less than body requirements
(Indications)
Risk for injury (Side Effects)

Implementation
● When used for prophylaxis of motion sickness,

administer at least 30 min and preferably 1–2 hr
before exposure to conditions that may precipi-
tate motion sickness.

● PO: Use calibrated measuring device when ad-
ministering liquid dose.

● IM: Administer into well-developed muscle; mas-
sage well.

IV Administration

● pH: 6.4–7.2.
● Direct IV: Diluent: Dilute 50 mg in 0.9% NaCl

for injection. Concentration: 5 mg/mL. Rate:
Inject over 2 min.
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● Syringe Compatibility: atropine, codeine, dro-
peridol, fentanyl, heparin, hydromorphone, me-
peridine, metoclopromide, morphine, pentazo-
cine, perphenazine, ranitidine, scopolamine.

● Syringe Incompatibility: butorphanol, chlor-
promazine, glycopyrrolate, hydroxyzine, midazo-
lam, nalbuphine, pentobarbital, prochlorpera-
zine, promethazine, thiopental.

● Y-Site Compatibility: acyclovir, pantoprazole.
● Y-Site Incompatibility: aminophylline, hepa-

rin, hydrocortisone sodium succinate, phenobar-
bital, phenytoin, prednisolone, prochlorperazine,
promethazine.

● Solution Compatibility: D5W, 0.45% NaCl,
0.9% NaCl, Ringer’s solution, lactated Ringer’s
solution, dextrose/saline combinations, or dex-
trose/Ringer’s combinations.

Patient/Family Teaching
● May cause drowsiness. Caution patient to avoid

driving or other activities requiring alertness until
response to the drug is known.

● Inform patient that this medication may cause dry
mouth. Frequent oral rinses, good oral hygiene,
and sugarless gum or candy may minimize this ef-
fect.

● Caution patient to avoid alcohol and other CNS
depressants concurrently with this medication.

● Advise patient to use sunscreen and protective
clothing to prevent photosensitivity reactions.

Evaluation/Desired Outcomes
● Prevention or decreased severity of nausea and

vomiting, vertigo, or motion sickness.

dinoprostone
(dye-noe-prost-one)
Cervidil Vaginal Insert, Prepidil Endo-
cervical Gel, Prostin E Vaginal Suppos-
itory
Classification
Therapeutic: cervical ripening agent
Pharmacologic: oxytocics, prostaglandins

Pregnancy Category C

Indications
Endocervical Gel, Vaginal Insert: Used to “ripen” the
cervix in pregnancy at or near term when induction
of labor is indicated. Vaginal Suppository: Induction
of midtrimester abortion, Management of missed
abortion up to 28 wk, Management of nonmetastatic
gestational trophoblastic disease (benign hydatidi-
form mole).

Action
Produces contractions similar to those occurring
during labor at term by stimulating the myometrium
(oxytocic effect). Initiates softening, effacement, and
dilation of the cervix (“ripening”). Also stimulates
GI smooth muscle. Therapeutic Effects: Initia-
tion of labor. Expulsion of fetus.

Pharmacokinetics
Absorption: Rapidly absorbed.
Distribution: Unknown. Action is mostly local.
Metabolism and Excretion: Metabolized by en-
zymes in lung, kidneys, spleen, and liver tissue.
Half-life: Unknown.

TIME/ACTION PROFILE

ROUTE ONSET PEAK DURATION

Cervical ripening
(gel)

rapid 30–45 min unknown

Cervical ripening
(insert)

rapid unknown 12 hr

Abortion time
(suppository)

10 min 12–24 hr 2–3 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity to prosta-
glandins or additives in the gel or suppository; The
gel/insert should be avoided in situations in which
prolonged uterine contractions should be avoided,
including: Previous cesarean section or uterine sur-
gery, Cephalopelvic disproportion, Traumatic deliv-
ery or difficult labor, Multiparity (�6 term pregnan-
cies), Hyperactive or hypertonic uterus, Fetal
distress (if delivery is not imminent), Unexplained
vaginal bleeding, Placenta previa, Vasa previa, Active
herpes genitalis, Obstetric emergency requiring sur-
gical intervention, Situations in which vaginal deliv-
ery is contraindicated; Presence of acute pelvic in-
flammatory disease or ruptured membranes;
Concurrent oxytocic therapy (wait for 30 min after
removing insert before using oxytocin).
Use Cautiously in: Uterine scarring; Asthma; Hy-
potension; Cardiac disease; Adrenal disorders; Ane-
mia; Jaundice; Diabetes mellitus; Epilepsy; Glau-
coma; Pulmonary, renal, or hepatic disease;
Multiparity (up to 5 previous term pregnancies);
Women �30 yr, those with complications during
pregnancy, and those with a gestational age �40 wk
(qrisk of disseminated intravascular coagulation).

Adverse Reactions/Side Effects
Endocervical Gel, Vaginal Insert.
GU: uterine contractile abnormalities, warm feeling
in vagina. MS: back pain. Misc: AMNIOTIC FLUID EM-
BOLISM, fever.
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Suppository
CNS: headache, drowsiness, syncope. Resp:
coughing, dyspnea, wheezing. CV: hypotension, hy-
pertension. GI: diarrhea, nausea, vomiting. GU:
UTERINE RUPTURE, urinary tract infection, uterine hy-
perstimulation, vaginal/uterine pain. Misc: allergic
reactions including ANAPHYLAXIS, chills, fever.

Interactions
Drug-Drug: Augments the effects of other oxytocics.

Route/Dosage
Cervical Ripening
Vag (Adults , Cervical): Endocervical gel—0.5
mg; if response is unfavorable, may repeat in 6 hr
(not to exceed 1.5 mg/24 hr). Vaginal insert—one
10-mg insert.

Abortifacient
Vag (Adults): One 20-mg suppository, repeat q 3–5
hr (not to exceed 240 mg total or longer than 48 hr).

Availability
Endocervical gel (Prepidil): 0.5 mg dinopro-
stone in 3 g of gel vehicle in a prefilled syringe with
catheters. Vaginal insert (Cervidil): 10 mg. Vagi-
nal suppository (Prostin E Vaginal): 20 mg.

NURSING IMPLICATIONS
Assessment
● Abortifacient: Monitor frequency, duration, and

force of contractions and uterine resting tone.
Opioid analgesics may be administered for uter-
ine pain.

● Monitor temperature, pulse, and BP periodically
throughout therapy. Dinoprostone-induced fever
(elevation �1.1�C or 2�F) usually occurs within
15–45 min after insertion of suppository. This
returns to normal 2–6 hr after discontinuation
or removal of suppository from vagina.

● Auscultate breath sounds. Wheezing and sensa-
tion of chest tightness may indicate hypersensitiv-
ity reaction.

● Assess for nausea, vomiting, and diarrhea in pa-
tients receiving suppository. Vomiting and diar-
rhea occur frequently. Patient should be preme-
dicated with antiemetic and antidiarrheal.

● Monitor amount and type of vaginal discharge.
Notify health care professional immediately if
symptoms of hemorrhage (increased bleeding,
hypotension, pallor, tachycardia) occur.

● Cervical Ripening: Monitor uterine activity, fe-
tal status, and dilation and effacement of cervix
continuously throughout therapy. Assess for hy-
pertonus, sustained uterine contractility, and fetal
distress. Insert should be removed at the onset of
active labor.

Potential Nursing Diagnoses
Deficient knowledge, related to medication regimen
(Patient/Family Teaching)

Implementation
● Abortifacient: Warm the suppository to room

temperature just before use.
● Wear gloves when handling unwrapped supposi-

tory to prevent absorption through skin.
● Patient should remain supine for 10 min after inser-

tion of suppository; then she may be ambulatory.
● Vaginal Insert: Place vaginal insert transversely

in the posterior vaginal fornix immediately after
removing from foil package. Warming of insert
and sterile conditions are not required. Use vagi-
nal insert only with a retrieval system. Use mini-
mal amount of water-soluble lubricant during in-
sertion; avoid excess because it may hamper
release of dinoprostone from insert. Patient
should remain supine for 2 hr after insertion,
then may ambulate.

● Vaginal insert delivers dinoprostone 0.3 mg/hr
over 12 hr. Remove insert at the onset of active
labor, before amniotomy, or after 12 hr.

● Oxytocin should not be used during or less than
30 min after removal of insert.

● Endocervical Gel: Determine degree of efface-
ment before insertion of the endocervical cathe-
ter. Do not administer above the level of the inter-
nal os. Use a 20-mm endocervical catheter if no
effacement is present and a 10-mm catheter if the
cervix is 50% effaced.

● Use caution to prevent contact of dinoprostone
gel with skin. Wash hands thoroughly with soap
and water after administration.

● Bring gel to room temperature just before adminis-
tration. Do not force warming with external
sources (water bath, microwave). Remove peel-off
seal from end of syringe; then remove the protec-
tive end cap and insert end cap into plunger stop-
per assembly in barrel of syringe. Aseptically re-
move catheter from package. Firmly attach catheter
hub to syringe tip; click is evidence of attachment.
Fill catheter with sterile gel by pushing plunger to
expel air from catheter before administration to
patient. Gel is stable for 24 mo if refrigerated.

● Patient should be in dorsal position with cervix vi-
sualized using a speculum. Introduce gel with cath-
eter into cervical canal using sterile technique. Ad-
minister gel by gentle expulsion from syringe and
then remove catheter. Do not attempt to administer
small amount of gel remaining in syringe. Use sy-
ringe for only 1 patient; discard syringe, catheter,
and unused package contents after using.

● Patient should remain supine for 15–30 min af-
ter administration to minimize leakage from cer-
vical canal.
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● Oxytocin may be administered 6–12 hr after de-
sired response from dinoprostone gel. If no cer-
vical/uterine response to initial dose of dinopro-
stone is obtained, repeat dose may be
administered in 6 hr.

Patient/Family Teaching
● Explain purpose of medication and vaginal ex-

ams.
● Abortifacient: Instruct patient to notify health

care professional immediately if fever and chills,
foul-smelling vaginal discharge, lower abdominal
pain, or increased bleeding occurs.

● Provide emotional support throughout therapy.
● Cervical Ripening: Inform patient that she may

experience a warm feeling in her vagina during
administration.

● Advise patient to notify health care professional if
contractions become prolonged.

Evaluation/Desired Outcomes
● Complete abortion. Continuous administration

for more than 2 days is not usually recom-
mended.

● Cervical ripening and induction of labor.

diphenhydrAMINE (oral,
parenteral)
(dye-fen-hye-dra-meen)

Aller-Aide, Allerdryl,
Allergy Formula, AllerMax, Allernix

, Banophen, Benadryl Dye-Free Alergy,
Benadryl Allergy, Benadryl, Calmex,
Compoz, Compoz Nighttime Sleep Aid,

Dimetane Allergy, Diphen AF, Diphen
Cough, Diphenhist, Dormax,

Dormiphen, Genahist, 40 Winks, Hy-
rexin-50, Insomnal, Maximum
Strength Nytol, Maximum Strength
Sleepinal, Midol PM, Miles Nervine,

Nadryl, Nighttime Sleep Aid, Nytol,
Scot-Tussin Allergy DM, Siladril, Sil-
phen, Sleep-Eze 3, Sleepwell 2-night,
Sominex, Snooze Fast, Sominex, Tus-
stat, Twilite, Unisom Nighttime Sleep-
Aid
Classification
Therapeutic: allergy, cold, and cough rem-
edies, antihistamines, antitussives

Pregnancy Category B

Indications
Relief of allergic symptoms caused by histamine re-
lease including: Anaphylaxis, Seasonal and perennial
allergic rhinitis, Allergic dermatoses. Parkinson’s
disease and dystonic reactions from medications.
Mild nighttime sedation. Prevention of motion sick-
ness. Antitussive (syrup only).

Action
Antagonizes the effects of histamine at H1-receptor
sites; does not bind to or inactivate histamine. Signif-
icant CNS depressant and anticholinergic properties.
Therapeutic Effects: Decreased symptoms of his-
tamine excess (sneezing, rhinorrhea, nasal and ocu-
lar pruritus, ocular tearing and redness, urticaria).
Relief of acute dystonic reactions. Prevention of mo-
tion sickness. Suppression of cough.

Pharmacokinetics
Absorption: Well absorbed after oral or IM ad-
ministration but 40–60% of an oral dose reaches
systemic circulation due to first-pass metabolism.
Distribution: Widely distributed. Crosses the pla-
centa; enters breast milk.
Metabolism and Excretion: 95% metabolized
by the liver.
Half-life: 2.4–7 hr.

TIME/ACTION PROFILE (antihistaminic
effects)

ROUTE ONSET PEAK DURATION

PO 15–60 min 2–4 hr 4–8 hr
IM 20–30 min 2–4 hr 4–8 hr
IV rapid unknown 4–8 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Acute at-
tacks of asthma; Lactation: Lactation; Known alcohol
intolerance (some liquid products).
Use Cautiously in: Severe liver disease; Angle-
closure glaucoma; Seizure disorders; Prostatic hy-
perplasia; Peptic ulcer; May cause paradoxical exci-
tation in young children; Hyperthyroidism; OB:
Safety not established; Geri: Appears on Beers list.
Geriatric patients are more susceptible to adverse
drug reactions and anticholinergic effects (delirium,
acute confusion, dizziness, dry mouth, blurred vi-
sion, urinary retention, constipation, tachycardia);
dosepor non-anticholinergic antihistamine recom-
mended.

Adverse Reactions/Side Effects
CNS: drowsiness, dizziness, headache, paradoxical
excitation (increased in children). EENT: blurred
vision, tinnitus. CV: hypotension, palpitations. GI:
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anorexia, dry mouth, constipation, nausea. GU: dys-
uria, frequency, urinary retention. Derm: photo-
sensitivity. Resp: chest tightness, thickened bron-
chial secretions, wheezing. Local: pain at IM site.

Interactions
Drug-Drug:qrisk of CNS depression with other
antihistamines, alcohol, opioid analgesics, and
sedative/hypnotics.qanticholinergic effects with
tricyclic antidepressants, quinidine, or diso-
pyramide. MAO inhibitors intensify and prolong
the anticholinergic effects of antihistamines.
Drug-Natural Products: Concomitant use of
kava-kava, valerian, or chamomile canqCNS
depression.

Route/Dosage
PO (Adults and Children �12 yr): Antihista-
minic/antiemetic/antivertiginic—25–50 mg q
4–6 hr, not to exceed 300 mg/day. Antitussive—
25 mg q 4 hr as needed, not to exceed 150 mg/day.
Antidyskinetic—25–50 mg q 4 hr (not to exceed
400 mg/day). Sedative/hypnotic—50 mg 20–30
min before bedtime.
PO (Children 6–12 yr): Antihistaminic/anti-
emetic/antivertiginic—12.5–25 mg q 4–6 hr
(not to exceed 150 mg/day). Antidyskinetic—1–
1.5 mg/kg q 6–8 hr as needed (not to exceed 300
mg/day). Antitussive—12.5 mg q 4 hr (not to ex-
ceed 75 mg/day). Sedative/hypnotic—1 mg/kg/
dose 20–30 min before bedtime (not to exceed 50
mg).
PO (Children 2–6 yr): Antihistaminic/anti-
emetic/antivertiginic—6.25–12.5 mg q 4–6 hr
(not to exceed 37.5 mg/day). Antidyskinetic—1–
1.5 mg/kg q 4–6 hr as needed (not to exceed 300
mg/day). Antitussive—6.25 mg q 4 hr (not to ex-
ceed 37.5 mg/24 hr). Sedative/hypnotic—1 mg/
kg/dose 20–30 min before bedtime (not to exceed
50 mg).
IM, IV (Adults): 25–50 mg q 4 hr as needed (may
need up to 100-mg dose, not to exceed 400 mg/
day).
IM, IV (Children): 1.25 mg/kg (37.5 mg/m2) 4
times daily (not to exceed 300 mg/day).
Topical (Adults and Children �2 yr): Apply to
affected area up to 3–4 times daily.

Availability (generic available)
Capsules: 25 mgRx, OTC, 50 mgRx, OTC. Tablets: 25
mgRx, OTC, 50 mgRx, OTC. Chewable tablets (grape
flavor): 25 mgRx, OTC. Orally disintegrating strips
(cherry and grape flavor): 12.5 mgRx, OTC, 25
mgOTC. Orally disintegrating tablets: 12.5 mgOTC,
25 mgOTC, 50 mgRx, OTC. Elixir (cherry and other
flavors): 12.5 mg/5 mLRx, OTC. Syrup (cherry and
raspberry flavor): 12.5 mg/5 mLRx, OTC. Cream:
1%Rx, OTC, 2%Rx, OTC. Topical gel: 2%OTC. Topical

spray: 2%OTC. Topical stick: 2%OTC. Injection: 50
mg/mL. In combination with: analgesics, de-
congestants, and expectorants, in OTC pain, sleep,
cough, and cold preparations. See Appendix B.

NURSING IMPLICATIONS
Assessment
● Diphenhydramine has multiple uses. Determine

why the medication was ordered and assess
symptoms that apply to the individual patient.
Geri: Appears in the Beers list. May cause seda-
tion and confusion due to increased sensitivity to
anticholinergic effects. Monitor carefully, assess
for confusion, delirium, other anticholinergic
side effects and fall risk. Institute measures to
prevent falls.

● Prevention and Treatment of Anaphylaxis:
Assess for urticaria and for patency of airway.

● Allergic Rhinitis: Assess degree of nasal stuffi-
ness, rhinorrhea, and sneezing.

● Parkinsonism and Extrapyramidal Reac-
tions: Assess movement disorder before and af-
ter administration.

● Insomnia: Assess sleep patterns.
● Motion Sickness: Assess nausea, vomiting,

bowel sounds, and abdominal pain.
● Cough Suppressant: Assess frequency and na-

ture of cough, lung sounds, and amount and type
of sputum produced. Unless contraindicated,
maintain fluid intake of 1500–2000 mL daily to
decrease viscosity of bronchial secretions.

● Pruritus: Assess degree of itching, skin rash,
and inflammation.

● Lab Test Considerations: Maypskin re-
sponse to allergy tests. Discontinue 4 days before
skin testing.

Potential Nursing Diagnoses
Insomnia (Indications)
Risk for deficient fluid volume (Indications)
Risk for injury (Side Effects)

Implementation
● Do not confuse Benadryl with benazepril.
● When used for insomnia, administer 20 min be-

fore bedtime and schedule activities to minimize
interruption of sleep.

● When used for prophylaxis of motion sickness,
administer at least 30 min and preferably 1–2 hr
before exposure to conditions that may precipi-
tate motion sickness.

● PO: Administer with meals or milk to minimize
GI irritation. Capsule may be emptied and con-
tents taken with water or food.

● Orally disintegrating tablets and strips should be
left in the package until use. Remove from the
blister pouch. Do not push tablet through the
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blister; peel open the blister pack with dry hands
and place tablet on tongue. Tablet will dissolve
rapidly and be swallowed with saliva. No liquid is
needed to take the orally disintegrating tablet.

● IM: Administer 50 mg/mL into well-developed
muscle. Avoid subcut injections.

IV Administration

● pH: 4.0–6.5.
● Direct IV: Diluent: May be further diluted in

0.9% NaCl, 0.45% NaCl, D5W, D10W, dextrose/
saline combinations, Ringer’s solution, LR, and
dextrose/Ringer’s combinations. Concentra-
tion: 25 mg/mL. Rate: Infuse at a rate not to ex-
ceed 25 mg/min.

● Y-Site Compatibility: aldesleukin, alemtu-
zumab, alfentanil, amifostine, amikacin, amino-
caproic acid, amphotericin B lipid complex, am-
photericin B liposome, amsacrine, anidulafungin,
argatroban, ascorbic acid, atracurium, atropine,
azithromycin, benztropine, bivalirudin, bleomy-
cin, bumetanide, buprenorphine, butorphanol,
calcium chloride, calcium gluconate, carbopla-
tin, carmustine, caspofungin, ceftaroline, chlor-
promazine, ciprofloxacin, cisatracurium, cispla-
tin, cladribine, clindamycin, cyanocobalamin,
cyclophosphamide, cyclosporine, cytarabine,
dactinomycin, daptomycin, dexmedetomidine, di-
goxin, diltiazem, dobutamine, docetaxel, dopa-
mine, doripenem, doxacurium, doxorubicin,
doxorubicin liposome, doxycycline, enalaprilat,
ephedrine, epinephrine, epirubicin, epoetin alfa,
eptifibatide, ertapenem, erythromycin, esmolol,
etoposide, etoposide phosphate, famotidine, fen-
oldopam, fentanyl, filgrastim, fluconazole, fludar-
abine, folic acid, gemcitabine, gentamicin, glyco-
pyrrolate, granisetron, hydromorphone,
idarubicin, ifosfamide, imipenem/cilastatin, irini-
otecan, isoproterenol, ketamine, labetalol, levo-
floxacin, lidocaine, linezolid, lorazepam, magne-
sium sulfate, mannitol, mechlorethamine,
melphalan, meperidine, meropenem, metarami-
nol, methadone, methotrexate, methoxamine,
methyldopate, metoclopramide, metoprolol, met-
ronidazole, midazolam, mitomycin, morphine,
multiple viitamins, mycophenolate, nalbuphine,
naloxone, nesiritide, nitroglycerin, norepineph-
rine, octreotide, ondansetron, oxaliplatin, oxy-
tocin, paclitaxel, palonosetron, pamidronate, pe-
metrexed, penicillin G, pentamidine, pentazocine,
phentolamine, phenylephrine, phytonadione, pi-
peracillin/tazobactam, potassium acetate, potas-
sium chloride, procainamide, prochlorperazine,
promethazine, propofol, propranolol, protamine,

pyridoxime, quinipristin/dalfopristin, ranitidine,
remifentanil, rituximab, rocuronium, sargramos-
tim, sodium acetate, streptokinase, succinylcho-
line, sufentanil, tacrolimus, teniposide, theophyl-
line, thiamine, thiotepa, ticarcillin/clavulanate,
tigecycline, tirofiban, tobramycin, tolazoline, tras-
tuzumab, trimetaphan, vancomycin, vasopressin,
vecuronium, verapamil, vincristine, vinorelbine,
vitamin B complex with C, voriconazole, zole-
dronic acid.

● Y-Site Incompatibility: allopurinol, aminophyl-
line, amphotericin B cholesteryl , amphotericin B
colloidal, ampicillin, azathioprine, cefazolin, ce-
fepime, cefoperazone, cefotaxime, cefotetan, ce-
foxitin, ceftazidime, ceftriaxone, cefuroxime,
chloramphenicol, dantrolene, dexamethasone,
diazepam, diazoxide, fluorouracil, foscarnet, fu-
rosemide, ganciclovir, indomethacin, insulin, ke-
torolac, methylprednisolone, milrinone, nitro-
prusside, pantoprazole, pentobarbital,
phenobarbital, phenytoin, sodium bicarbonate,
trimethoprim/sulfamethoxazole.

● Topical: Apply a thin coat and rub gently until
absorbed. Only for topical use; avoid ingestion.

Patient/Family Teaching
● Instruct patient to take medication as directed; do

not exceed recommended amount. Caution pa-
tient not to use oral OTC diphenhydramine prod-
ucts with any other product containing diphenhy-
dramine, including products used topically.

● May cause drowsiness. Caution patient to avoid
driving or other activities requiring alertness until
response to drug is known.

● May cause dry mouth. Inform patient that fre-
quent oral rinses, good oral hygiene, and sugar-
less gum or candy may minimize this effect. Notify
health care professional if dry mouth persists for
more than 2 wk.

● Teach sleep hygiene techniques (dark room,
quiet, bedtime ritual, limit daytime napping,
avoidance of nicotine and caffeine) to patients
taking diphenhydramine to aid sleep.

● Advise patient to use sunscreen and protective
clothing to prevent photosensitivity reactions.

● Caution patient to avoid use of alcohol and other
CNS depressants concurrently with this medica-
tion.

● Pedi: Can cause excitation in children. Caution
parents or caregivers about proper dose calcula-
tion; overdose, especially in infants and children,
can cause hallucinations, seizures, or death. Cau-
tion parents to avoid OTC cough and cold prod-
ucts while breastfeeding or to children �4 yr.
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● Geri: Instruct older adults to avoid OTC products
that contain diphenhydramine due to increased
sensitivity to anticholinergic effects and potential
for adverse reactions related to these effects.

● Advise patients taking diphenhydramine in OTC
preparations to notify health care professional if
symptoms worsen or persist for more than 7
days.

Evaluation/Desired Outcomes
● Prevention of, or decreased urticaria in, anaphy-

laxis or other allergic reactions.
● Decreased dyskinesia in parkinsonism and extra-

pyramidal reactions.
● Sedation when used as a sedative/hypnotic.
● Prevention of or decrease in nausea and vomiting

caused by motion sickness.
● Decrease in frequency and intensity of cough

without eliminating cough reflex.

diphenoxylate/atropine
(dye-fen-ox-i-late/a-troe-peen)
Lomotil, Lonox
difenoxin/atropine
(dye-fen-ox-in/a-troe-peen)
Motofen
Classification
Therapeutic: antidiarrheals
Pharmacologic: anticholinergics

Schedule V (diphenoxylate/atropine), IV
(difenoxin/atropine)

Pregnancy Category C

Indications
Adjunctive therapy in the treatment of diarrhea.

Action
Inhibits excess GI motility. Structurally related to
opioid analgesics but has no analgesic properties.
Atropine added to discourage abuse. Therapeutic
Effects: Decreased GI motility with subsequent de-
crease in diarrhea.

Pharmacokinetics
Absorption: Well absorbed from the GI tract.
Distribution: Enters breast milk.
Metabolism and Excretion: Diphenoxylate—
mostly metabolized by the liver with some conver-
sion to an active antidiarrheal compound (difen-
oxin). Difenoxin—metabolized by the liver. Mini-
mal excretion in urine.
Half-life: Diphenoxylate—2.5 hr; difenoxin—
4.5 hr.

TIME/ACTION PROFILE (antidiarrheal action)

ROUTE ONSET PEAK DURATION

Difenoxin–
PO

45–60 min 2 hr 3–4 hr

Diphenoxy-
late–PO

45–60 min 2 hr 3–4 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Severe liver
disease; Infectious diarrhea (due to Escherichia
coli, Salmonella, or Shigella); Diarrhea associated
with pseudomembranous colitis; Dehydrated pa-
tients; Angle-closure glaucoma; Children �2 yr;
Known alcohol intolerance (some liquid diphenoxy-
late/atropine products only).
Use Cautiously in: Patients physically dependent
on opioids; Inflammatory bowel disease; Geriatric
patients (more sensitive to effects); Children (more
sensitive to effects, especially Down syndrome pa-
tients); Prostatic hyperplasia; Pregnancy, lactation,
or children �12 yr (safety not established for difen-
oxin/atropine in children �12 yr; diphenoxylate/at-
ropine should not be used in children �2 yr).

Adverse Reactions/Side Effects
CNS: dizziness, confusion, drowsiness, headache,
insomnia, nervousness. EENT: blurred vision, dry
eyes. CV: tachycardia. GI: constipation, dry mouth,
epigastric distress, ileus, nausea, vomiting. GU: uri-
nary retention. Derm: flushing.

Interactions
Drug-Drug: Additive CNS depression with other
CNS depressants including alcohol, antihista-
mines, opioid analgesics, and sedative/hypnot-
ics. Additive anticholinergic properties with other
drugs having anticholinergic properties, in-
cluding tricyclic antidepressants and disopyr-
amide. Use with MAO inhibitors may result in hy-
pertensive crisis.
Drug-Natural Products: Increased anticholiner-
gic effects with angel’s trumpet, jimson weed,
and scopolia.

Route/Dosage
Difenoxin/Atropine
Doses given are in terms of difenoxin—each tablet
contains 1 mg difenoxin with 0.025 mg of atropine.
PO (Adults): 2 tablets initially, then 1 tablet after
each loose stool or every 3–4 hr as needed (not to
exceed 8 tablets/day).

Diphenoxylate/Atropine
Adult doses given are in terms of diphenoxylate—
each tablet contains 2.5 mg diphenoxylate with
0.025 mg of atropine; pediatric doses are given in
mg of diphenoxylate and in mL of diphenoxylate/at-
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ropine liquid; each 5 mL of liquid contains 2.5 mg
diphenoxylate with 0.025 mg of atropine.
PO (Adults): 5 mg 3–4 times daily initially, then 5
mg once daily as needed (not to exceed 20 mg/day).
PO (Children): use liquid only—0.3–0.4 mg/
kg/day in 4 divided doses.

Availability
Difenoxin/Atropine
Tablets: 1 mg difenoxin/0.025 mg atropine.

Diphenoxylate/Atropine (generic avail-
able)
Tablets: 2.5 mg diphenoxylate/0.025 mg atropine.
Liquid (cherry flavor): 2.5 mg diphenoxylate/
0.025 mg atropine per 5 mL.

NURSING IMPLICATIONS
Assessment
● Assess the frequency and consistency of stools

and bowel sounds prior to and throughout ther-
apy.

● Assess patient’s fluid and electrolyte balance and
skin turgor for dehydration.

● Lab Test Considerations: Liver function tests
should be evaluated periodically during pro-
longed therapy.

● Diphenoxylate/atropine may cause increased se-
rum amylase concentrations.

Potential Nursing Diagnoses
Diarrhea (Indications)
Constipation (Side Effects)

Implementation
● Risk of dependence increases with high-dose,

long-term use. Atropine has been added to dis-
courage abuse.

● PO: Diphenoxylate/atropine tablets may be ad-
ministered with food if GI irritation occurs. Tab-
lets may be crushed and administered with pa-
tient’s fluid of choice. Use calibrated measuring
device for liquid preparations.

Patient/Family Teaching
● Instruct patient to take medication exactly as di-

rected. Do not take more than the prescribed
amount because of the habit-forming potential
and risk of overdose in children. If on a sched-
uled dosing regimen, missed doses should be
taken as soon as possible unless almost time for
next dose. Do not double doses.

● Medication may cause drowsiness. Advise patient
to avoid driving or other activities requiring alert-
ness until response to drug is known.

● Advise patient that frequent mouth rinses, good
oral hygiene, and sugarless gum or candy may re-
lieve dry mouth.

● Caution patient to avoid alcohol and other CNS
depressants concurrently with this medication.

● Advise patient to inform health care professional
of medication regimen prior to treatment or sur-
gery.

● Instruct patient to notify health care professional
if diarrhea persists or if fever, abdominal pain, or
palpitations occur.

Evaluation/Desired Outcomes
● Decrease in diarrhea. Treatment of acute diar-

rhea should be continued for 24–36 hr before it
is considered ineffective.

DIURETICS (POTASSIUM-
SPARING)
aMILoride (a-mill-oh-ride)

Apo-Amiloride, Midamor
spironolactone
(speer-oh-no-lak-tone)
Aldactone, Novospiroton
triamterene (trye-am-ter-een)
Dyrenium
Classification
Therapeutic: diuretics
Pharmacologic: potassium-sparing diuretics

Pregnancy Category B (amiloride), C
(spironolactone, triamterene)

Indications
Counteract potassium loss caused by other diuretics.
Used with other agents (thiazides) to treat edema or
hypertension. Primary hyperaldosteronism (spiro-
nolactone only). Unlabeled Use: Spironolac-
tone: Management of HF (low doses).

Action
Inhibition of sodium reabsorption in the kidney
while saving potassium and hydrogen ions (spirono-
lactone achieves this effect by antagonizing aldoster-
one receptors). Therapeutic Effects: Weak di-
uretic and antihypertensive response when
compared with other diuretics. Conservation of po-
tassium.

Pharmacokinetics
Absorption: Amiloride—30–90% absorbed;
spironolactone—�90% absorbed; triamter-
ene—30–70% absorbed.
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Distribution: Amiloride and triamterene—
widely distributed; all cross the placenta and enter
breast milk.
Protein Binding: Spironolactone �90%.
Metabolism and Excretion: Amiloride—50%
eliminated unchanged in urine, 40% excreted in the
feces; spironolactone—converted by the liver to its
active diuretic compound (canrenone); triamter-
ene—80% metabolized by the liver, some excretion
of unchanged drug.
Half-life: Amiloride—6–9 hr; spironolac-
tone—78–84 min (spironolactone); 13–24 hr
(canrenone); triamterene—1.7–2.5 hr.

TIME/ACTION PROFILE (diuretic effect)

ROUTE ONSET PEAK DURATION

Amiloride 2 hr† 6–10 hr† 24 hr†
Spironolac-

tone
unknown 2–3 days‡ 2–3 days‡

Triamterene 2–4 hr† 1–several
days‡

7–9 hr†

†Single dose
‡Multiple doses

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Hyperkale-
mia; Anuria; Acute renal insufficiency; Significant re-
nal dysfunction (CCr �30 mL/min or SCr �2.5 mg/
dL).
Use Cautiously in: Hepatic dysfunction; Geri:
Presence of age-related renal dysfunction may lead
toqrisk of hyperkalemia; Diabetes (qrisk of hyper-
kalemia); History of gout or kidney stones (triamter-
ene only); Concurrent use of potassium supple-
ments or potassium-containing salt substitutes; OB,
Lactation, Pedi: Safety not established.

Adverse Reactions/Side Effects
CNS: dizziness; spironolactone only, clumsiness,
headache. CV: arrhythmias. GI: amiloride—con-
stipation, nausea, vomiting. GU: spironolactone—
erectile dysfunction; triamterene—nephrolithiasis.
Derm: STEVENS JOHNSON SYNDROME, TOXIC EPIDER-
MAL NECROLYSIS; triamterene, photosensitivity.
Endo: spironolactone—breast tenderness, gyne-
comastia, irregular menses, voice deepening. F and
E: hyperkalemia, hyponatremia. Hemat: spirono-
lactone—agranulocytosis; triamterene—hemo-
lytic anemia, thrombocytopenia. MS: muscle
cramps. Misc: allergic reactions.

Interactions
Drug-Drug:qhypotension with acute ingestion of
alcohol, other antihypertensives, or nitrates.
Use with ACE inhibitors, angiotensin II recep-
tor antagonists, NSAIDS, potassium supple-
ments, cyclosporine, or tacrolimusqrisk of hy-
perkalemia. Mayqlevels/risk of toxicity from

lithium. Effectiveness may bepby NSAIDs. Spiro-
nolactone mayqeffects of digoxin.

Route/Dosage
Amiloride
PO (Adults): HTN—5–10 mg/day (up to 20 mg).
PO (Children 1–17 yr): 0.4–0.625 mg/kg/day
(maximum � 20 mg/day) (unlabeled use).

Spironolactone
PO (Adults): Edema—25–200 mg/day in 1–2
divided doses. HTN—50–100 mg/day in 1–2 di-
vided doses. Diuretic-induced hypokalemia—
25–100 mg/day in 1–2 divided doses. Diagnosis of
primary hyperaldosteronism—100–400 mg/day
in 1–2 divided doses. HF—12.5–25 mg/day (un-
labeled use).
PO (Children 1–17 yr): Diuretic, HTN—1 mg/
kg/day in 1–2 divided doses (should not exceed 3.3
mg/kg/day or 100 mg/day) (unlabeled use). Diag-
nosis of primary hyperaldosteronism—125–375
mg/m2/day in 1–2 divided doses (unlabeled use).
PO (Neonates): 1–3 mg/kg/day in 1–2 divided
doses.

Triamterene
PO (Adults): HTN—100 mg twice daily (not to ex-
ceed 300 mg/day; lower doses in combination prod-
ucts).
PO (Children): HTN—1–2 mg/kg/day in 2 di-
vided doses; should not exceed 4 mg/kg/day or 300
mg/day.

Availability
Amiloride (generic available)
Tablets: 5 mg.

Spironolactone (generic available)
Tablets: 25 mg, 50 mg, 100 mg. In combination
with: hydrochlorothiazide (Aldactazide). See
Appendix B.

Triamterene
Capsules: 50 mg, 100 mg. In combination
with: hydrochlorothiazide (Dyazide, Maxzide). See
Appendix B.

NURSING IMPLICATIONS
Assessment
● Monitor intake and output ratios and daily weight

during therapy.
● If medication is given as an adjunct to anti-

hypertensive therapy, monitor BP before adminis-
tering.

● Monitor response of signs and symptoms of hypo-
kalemia (weakness, fatigue, U wave on ECG, ar-
rhythmias, polyuria, polydipsia). Assess patient
frequently for development of hyperkalemia (fa-
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tigue, muscle weakness, paresthesia, confusion,
dyspnea, ECG changes, cardiac arrhythmias). Pa-
tients who have diabetes mellitus or kidney dis-
ease and geriatric patients are at increased risk of
developing these symptoms.

● Periodic ECGs are recommended in patients re-
ceiving prolonged therapy.

● Assess patient for skin rash frequently during
therapy. Discontinue diuretic at first sign of rash;
may be life-threatening. Stevens-Johnson syn-
drome or toxic epidermal necrolysis may de-
velop. Treat symptomatically; may recur once
treatment is stopped.

● Lab Test Considerations: Serum potassium
levels should be evaluated before and routinely
during therapy. Withhold drug and notify health
care professional if patient becomes hyperka-
lemic.

● Monitor BUN, serum creatinine, and electrolytes
before and periodically during therapy. May
causeqserum magnesium, BUN, creatinine, po-
tassium, and urinary calcium excretion levels.
May also causepsodium levels.

● Discontinue potassium-sparing diuretics 3 days
before a glucose tolerance test because of risk of
severe hyperkalemia.

● Spironolactone may cause falseqof plasma cor-
tisol concentrations. Spironolactone should be
withdrawn 4–7 days before test.

● Monitor platelet count and total and differential
leukocyte count periodically during therapy in
patients taking triamterene.

Potential Nursing Diagnoses
Excess fluid volume (Indications)

Implementation
● Do not confuse amiloride with amlodipine.
● PO: Administer in AM to avoid interrupting sleep

pattern.
● Administer with food or milk to minimize gastric

irritation and to increase bioavailability.
● Triamterene capsules may be opened and con-

tents mixed with food or fluids for patients with
difficulty swallowing.

Patient/Family Teaching
● Emphasize the importance of continuing to take

this medication, even if feeling well. Instruct pa-
tient to take medication at the same time each
day. Take missed doses as soon as remembered
unless almost time for next dose. Do not double
doses.

● Caution patient to avoid salt substitutes and foods
that contain high levels of potassium or sodium
unless prescribed by health care professional.

● May cause dizziness. Caution patient to avoid
driving or other activities requiring alertness until
response to medication is known.

● Instruct patient to notify health care professional
of all Rx or OTC medications, vitamins, or herbal
products being taken and to consult health care
professional before taking any OTC medications
concurrently with this therapy, especially OTC de-
congestants, cough or cold preparations, or ap-
petite suppressantsdue to potential for increased
BP.

● Advise patients taking triamterene to use sun-
screen and protective clothing to prevent photo-
sensitivity reactions.

● Instruct patient to notify health care professional
of medication regimen before treatment or sur-
gery.

● Advise patient to notify health care professional if
rash, muscle weakness or cramps; fatigue; or se-
vere nausea, vomiting, or diarrhea occurs.

● Emphasize the need for follow-up exams to moni-
tor progress.

● Hypertension: Reinforce need to continue addi-
tional therapies for hypertension (weight loss, re-
stricted sodium intake, stress reduction, modera-
tion of alcohol intake, regular exercise, and
cessation of smoking). Medication helps control
but does not cure hypertension.

● Teach patient and family the correct technique
for checking BP weekly.

Evaluation/Desired Outcomes
● Increase in diuresis and decrease in edema while

maintaining serum potassium level in an accept-
able range.

● Decrease in BP.
● Prevention of hypokalemia in patients taking diu-

retics.
● Treatment of hyperaldosteronism.

DIURETICS (THIAZIDE)
chlorothiazide
(klor-oh-thye-a-zide)
Diuril

chlorthalidone (thiazide–like)
(klor-thal-i-doan)

Apo-Chlorthalidone, Thalitone

hydrochlorothiazide
(hye-droe-klor-oh-thye-a-zide)

Apo-Hydro,
Bio-Hydrochlorothiazide,
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DOM-Hydrochlorothiazide, Microz-
ide, Novo-Hydrazide, Nu-Hydro,
Oretic, PHL-Hydrochlorothiazide,

PMS-Hydrochlorothiazide,
Urozide

Classification
Therapeutic: antihypertensives, diuretics
Pharmacologic: thiazide diuretics

Pregnancy Category B (chlorthalidone,
hydrochlorothiazide), C (chlorothiazide)

Indications
Management of mild to moderate hypertension.
Treatment of edema associated with: HF, Renal dys-
function, Cirrhosis, Glucocorticoid therapy, Estro-
gen therapy.

Action
Increases excretion of sodium and water by inhibit-
ing sodium reabsorption in the distal tubule. Pro-
motes excretion of chloride, potassium, magnesium,
and bicarbonate. May produce arteriolar dilation.
Therapeutic Effects: Lowering of BP in hyperten-
sive patients and diuresis with mobilization of
edema.

Pharmacokinetics
Absorption: All are rapidly absorbed after oral ad-
ministration.
Distribution: All cross the placenta and enter
breast milk.
Metabolism and Excretion: All are excreted
mainly unchanged by the kidneys.
Half-life: Chlorothiazide—1–2 hr; chlorthali-
done—35–50 hr; hydrochlorothiazide—6–15
hr.

TIME/ACTION PROFILE (diuretic effect)

ROUTE ONSET PEAK DURATION

Chlorothia-
zide PO

2 hr 4 hr 6–12 hr

Chlorothia-
zide IV

15 min 30 min 2 hr

Chlorthali-
done

2 hr 2 hr 48–72 hr

Hydro-
chlorothia-
zide†

2 hr 3–6 hr 6–12 hr

†Onset of antihypertensive effect is 3– 4 days and does not
become maximal for 7– 14 days of dosing

Contraindications/Precautions
Contraindicated in: Hypersensitivity (cross-sen-
sitivity with other thiazides or sulfonamides may ex-
ist); Some products contain tartrazine and should be
avoided in patients with known intolerance; Anuria;
Lactation.

Use Cautiously in: Renal or hepatic impairment;
OB: Pregnancy (jaundice or thrombocytopenia may
be seen in the newborn).

Adverse Reactions/Side Effects
CNS: dizziness, drowsiness, lethargy, weakness. CV:
hypotension. EENT: acute angle-closure glaucoma
(hydrochlorothiazide), acute myopia (hydrochloro-
thiazide). GI: anorexia, cramping, hepatitis, nausea,
pancreatitis, vomiting. Derm: STEVENS JOHNSON SYN-
DROME, photosensitivity, rash. Endo: hyperglyce-
mia. F and E: hypokalemia, dehydration, hypercal-
cemia, hypochloremic alkalosis, hypomagnesemia,
hyponatremia, hypophosphatemia, hypovolemia.
Hemat: thrombocytopenia. Metab: hypercholes-
terolemia, hyperuricemia. MS: muscle cramps.

Interactions
Drug-Drug: Additive hypotension with other anti-
hypertensives, acute ingestion of alcohol, or ni-
trates. Additive hypokalemia with corticosteroids,
amphotericin B, piperacillin, or ticarcillin.p
excretion of lithium. Cholestyramine or colesti-
polpabsorption. Hypokalemiaqrisk of digoxin
toxicity. NSAIDs maypeffectiveness.

Route/Dosage
When used as a diuretic in adults, generally given
daily, but may be given every other day or 2–3 days/
week.

Chlorothiazide
PO (Adults): 125 mg–2 g/day in 1–2 divided
doses.
PO (Children �6 mos): 20 mg/kg/day in 1–2 di-
vided doses (maximum dose � 1 g/day).
PO (Neonates �6 mo): 10–20 mg/kg q 12 hr
(maximum dose � 375 mg/day).
IV (Adults): 500 mg–1 g/day in 1–2 divided
doses.
IV (Children �6 mos): 4 mg/kg/day in 1–2 di-
vided doses (maximum dose � 20 mg/kg/day) (un-
labeled use).
IV (Neonates �6 mo): 1–4 mg/kg q 12 hr (maxi-
mum dose � 20 mg/kg/day) (unlabeled use).

Chlorthalidone
PO (Adults): 12.5–100 mg once daily (daily doses
above 25 mg are associated with greater likelihood
of electrolyte abnormalities).

Hydrochlorothiazide
PO (Adults): 12.5–100 mg/day in 1–2 divided
doses (up to 200 mg/day); not to exceed 50 mg/day
for hypertension; daily doses above 25 mg are asso-
ciated with greater likelihood of electrolyte abnor-
malities.
PO (Children �6 mo): 1–3 mg/kg/day in 2 di-
vided doses (not to exceed 37.5 mg/day).
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PO (Children �6 mo): 1–3 mg/kg/day in 2 di-
vided doses.

Availability
Chlorothiazide (generic available)
Tablets: 250 mg, 500 mg. Oral suspension: 250
mg/5 mL. Powder for injection: 500 mg.

Chlorthalidone (generic available)
Tablets: 25 mg, 50 mg, 100 mg. In combination
with: atenolol (Tenoretic), clonidine (Clorpres).
See Appendix B.

Hydrochlorothiazide (generic available)
Tablets: 25 mg, 50 mg. Capsules: 12.5 mg. In
combination with: numerous antihypertensive
agents. See Appendix B.

NURSING IMPLICATIONS
Assessment
● Monitor BP, intake, output, and daily weight and

assess feet, legs, and sacral area for edema daily.
● Assess patient, especially if taking digoxin, for an-

orexia, nausea, vomiting, muscle cramps, pares-
thesia, and confusion. Notify health care profes-
sional if these signs of electrolyte imbalance
occur. Patients taking digoxin are at risk of di-
goxin toxicity because of the potassium-depleting
effect of the diuretic.

● If hypokalemia occurs, consideration may be
given to potassium supplements orpdose of di-
uretic.

● Assess patient for allergy to sulfonamides. Assess
patient for skin rash frequently during therapy.
Discontinue diuretic at first sign of rash; may be
life-threatening. Stevens-Johnson syndrome may
develop. Treat symptomatically; may recur once
treatment is stopped.

● Hypertension: Monitor BP before and periodi-
cally during therapy.

● Monitor frequency of prescription refills to deter-
mine compliance.

● Lab Test Considerations: Monitor electro-
lytes (especially potassium), blood glucose, BUN,
serum creatinine, and uric acid levels before and
periodically throughout therapy.

● May causeqin serum and urine glucose in dia-
betic patients.

● May causeqin serum bilirubin, calcium, creati-
nine, and uric acid, andpin serum magnesium,
potassium, sodium, and urinary calcium concen-
trations.

● May causeqserum cholesterol, low-density lipo-
protein, and triglyceride concentrations.

Potential Nursing Diagnoses
Excess fluid volume (Indications)
Risk for deficient fluid volume (Side Effects)
Deficient knowledge, related to medication regimen
(Patient/Family Teaching)

Implementation
● Administer in the morning to prevent disruption

of sleep cycle.
● Intermittent dose schedule may be used for con-

tinued control of edema.
● PO: May give with food or milk to minimize GI ir-

ritation. Tablets may be crushed and mixed with
fluid to facilitate swallowing.

IV Administration

● Intermittent Infusion: Reconstitute chlorothia-
zide with at least 18 mL of sterile water for injec-
tion. Shake to dissolve. Stable for 24 hr at room
temperature. Diluent: May be given undiluted
or may be diluted further with D5W or 0.9% NaCl.
Concentration: Up to 28 mg/mL. Rate: If ad-
ministered undiluted may give by direct IV over
3–5 min. If diluted, may run over 30 min.

Patient/Family Teaching
● Instruct patient to take this medication at the

same time each day. If a dose is missed, take as
soon as remembered but not just before next
dose is due. Do not double doses.

● Instruct patient to monitor weight biweekly and
notify health care professional of significant
changes.

● Caution patient to change positions slowly to min-
imize orthostatic hypotension. This may be poten-
tiated by alcohol.

● Advise patient to use sunscreen and protective
clothing to prevent photosensitivity reactions.

● Instruct patient to discuss dietary potassium re-
quirements with health care professional (see
Appendix M).

● Instruct patient to notify health care professional
of medication regimen before treatment or sur-
gery.

● Advise patient to report rash, muscle weakness,
cramps, nausea, vomiting, diarrhea, or dizziness
to health care professional.

● Emphasize the importance of routine follow-up
exams.

● Hypertension: Advise patients to continue tak-
ing the medication even if feeling better. Medica-
tion controls but does not cure hypertension.

● Encourage patient to comply with additional in-
terventions for hypertension (weight reduction,
low-sodium diet, regular exercise, smoking ces-
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sation, moderation of alcohol consumption, and
stress management).

● Instruct patient and family in correct technique
for monitoring weekly BP.

● Instruct patient to notify health care professional
of all Rx or OTC medications, vitamins, or herbal
products being taken and to consult health care
professional before taking other Rx, OTC, or
herbal products, especially cough or cold prepa-
rations.

Evaluation/Desired Outcomes
● Decrease in BP.
● Increase in urine output.
● Decrease in edema.

divalproex sodium, See VALPROATES.

HIGH ALERT

DOBUTamine
(doe-byoo-ta-meen)
Dobutrex
Classification
Therapeutic: inotropics
Pharmacologic: adrenergics

Pregnancy Category B

Indications
Short-term (�48 hr) management of heart failure
caused by depressed contractility from organic heart
disease or surgical procedures.

Action
Stimulates beta1(myocardial)-adrenergic receptors
with relatively minor effect on heart rate or periph-
eral blood vessels. Therapeutic Effects: In-
creased cardiac output without significantly in-
creased heart rate.

Pharmacokinetics
Absorption: Administered by IV infusion only, re-
sulting in complete bioavailability.
Distribution: Unknown.
Metabolism and Excretion: Metabolized by the
liver and other tissues.
Half-life: 2 min.

TIME/ACTION PROFILE (inotropic effects)

ROUTE ONSET PEAK DURATION

IV 1–2 min 10 min brief (min)

Contraindications/Precautions
Contraindicated in: Hypersensitivity to dobuta-
mine or bisulfites; Idiopathic hypertrophic subaortic
stenosis.

Use Cautiously in: History of hypertension (in-
creased risk of exaggerated pressor response); MI;
Atrial fibrillation (pretreatment with digitalis glyco-
sides recommended); History of ventricular atopic
activity (may be exacerbated); Hypovolemia (cor-
rect before administration); Pregnancy or lactation
(safety not established).

Adverse Reactions/Side Effects
CNS: headache. Resp: shortness of breath. CV: hy-
pertension, increased heart rate, premature ventric-
ular contractions, angina pectoris, arrhythmias, hy-
potension, palpitations. GI: nausea, vomiting.
Local: phlebitis. Misc: hypersensitivity reactions
including skin rash, fever, bronchospasm or eosino-
philia, nonanginal chest pain.

Interactions
Drug-Drug: Use with nitroprusside may have a
synergistic effect onqcardiac output. Beta block-
ers may negate the effect of dobutamine.qrisk of
arrhythmias or hypertension with some anesthetics
(cyclopropane, halothane), MAO inhibitors,
oxytocics, or tricyclic antidepressants.

Route/Dosage
IV (Adults and Children): 2.5–15 mcg/kg/min ti-
trate to response (up to 40 mcg/kg/min).
IV (Neonates): 2–15 mcg/kg/min.

Availability
Injection: 12.5 mg/mL in 20-, 40-, and 100-mL vi-
als. Premixed infusion: 250 mg/250 mL, 500 mg/
500 mL, 500 mg/250 mL, 1000 mg/250 mL.

NURSING IMPLICATIONS
Assessment
● Monitor BP, heart rate, ECG, pulmonary capillary

wedge pressure (PCWP), cardiac output, CVP,
and urinary output continuously during the ad-
ministration. Report significant changes in vital
signs or arrhythmias. Consult physician for pa-
rameters for pulse, BP, or ECG changes for ad-
justing dose or discontinuing medication.

● Palpate peripheral pulses and assess appearance
of extremities routinely throughout dobutamine
administration. Notify physician if quality of pulse
deteriorates or if extremities become cold or
mottled.

● Lab Test Considerations: Monitor potassium
concentrations during therapy; may cause hypo-
kalemia.

● Monitor electrolytes, BUN, creatinine, and pro-
thrombin time weekly during prolonged therapy.

● Toxicity and Overdose: If overdose occurs,
reduction or discontinuation of therapy is the
only treatment necessary because of the short du-
ration of dobutamine.
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Potential Nursing Diagnoses
Decreased cardiac output (Indications)
Ineffective tissue perfusion (Indications)

Implementation
● High Alert: IV vasoactive medications are poten-

tially dangerous. Have second practitioner inde-
pendently check original order, dosage calcula-
tions, and infusion pump settings. Do not confuse
dobutamine with dopamine. If available as floor
stock, store in separate areas.

● Correct hypovolemia with volume expanders be-
fore initiating dobutamine therapy.

● Administer into a large vein and assess adminis-
tration site frequently. Extravasation may cause
pain and inflammation.

IV Administration

● pH: 2.5–5.5.
● Continuous Infusion: Diluent: Vials must be

diluted before use. Dilute 250–1000 mg in 250–
500 mL of D5W, 0.9% NaCl, 0.45% NaCl, D5/
0.45% NaCl, D5/0.9% NaCl, or LR. Admixed infu-
sions stable for 48 hr at room temperature and 7
days if refrigerated. Premixed infusions are al-
ready diluted and ready to use. Concentration:
0.25–5 mg/mL. Rate: Based on patient’s weight
(see Route/Dosage section). Administer via infu-
sion pump to ensure precise amount delivered.
Titrate to patient response (heart rate, presence
of ectopic activity, BP, urine output, CVP, PCWP,
cardiac index). Dose should be titrated so heart
rate does not increase by �10% of baseline.

● Y-Site Compatibility: amifostine, amikacin,
amiodarone, anidulafungin, argatroban, atracu-
rium, atropine, aztreonam, bivalirudin, bumeta-
nide, calcium chloride, calcium gluconate, cas-
pofungin, cimetidine, ciprofloxacin,
cisatracurium, cyclosporine, cladribine, dexme-
ditomidine, diazepam, digoxin, diltiazem, diphen-
hydramine, docetaxel, dopamine, doxorubicin li-
posome, doxycycline, enalaprilat, epinephrine,
eptifibatide, erythromycin, esmolol, etoposide
phosphate, famotidine, fenoldopam, fentanyl, flu-
conazole, gemcitabine, gentamicin, granisetron,
haloperidol, hydromorphone, insulin, isoprotere-
nol, labetalol, levofloxacin, lidocaine, linezolid,
lorazepam, magnesium sulfate, meperidine,
methylprednisolone sodium succinate, metoclo-
pramide, metoprolol, milrinone, morphine, naf-
cillin, nicardipine, nitroglycerin, norepinephrine,
ondansetron, oxaliplatin, palonosetron, pancuro-
nium, phenylephrine, potassium chloride, pro-
cainamide, prochlorperazine, promethazine, pro-

pofol, propranolol, protamine, ranitidine,
remifentanil, streptokinase, tacrolimus, theophyl-
line, thiotepa, tigecycline, tirofiban, tobramycin,
tolazoline, vancomycin, vasopressin, vecuronium,
verapamil, voriconazole, zidovudine.

● Y-Site Incompatibility: acyclovir, alteplase,
aminophylline, amphotericin B cholesteryl sul-
fate, ampicillin, ampicillin/sulbactam, amphoteri-
cin B, cefazolin, cefoxitin, ceftriaxone, cefurox-
ime, chloramphenicol, ertapenem, foscarnet,
ganciclovir, hydrocortisone sodium succinate, in-
domethacin, ketorolac, lansoprazole, micafungin,
pantoprazole, pemetrexed, penicillin G potas-
sium, phenytoin, phytonadione, piperacillin/tazo-
bactam, sodium bicarbonate, thiopental, ticarcil-
lin/clavulanate, trimethoprim/sulfamethoxazole,
warfarin.

Patient/Family Teaching
● Explain to patient the rationale for instituting this

medication and the need for frequent monitoring.
● Advise patient to inform nurse immediately if

chest pain; dyspnea; or numbness, tingling, or
burning of extremities occurs.

● Instruct patient to notify nurse immediately of
pain or discomfort at the site of administration.

● Home Care Issues: Instruct caregiver on
proper care of IV equipment.

● Instruct caregiver to report signs of worsening HF
(shortness of breath, orthopnea, decreased exer-
cise tolerance), abdominal pain, and nausea or
vomiting to health care professional promptly.

Evaluation/Desired Outcomes
● Increase in cardiac output.
● Improved hemodynamic parameters.
● Increased urine output.

HIGH ALERT

DOCEtaxel (doe-se-tax-el)
Docefrez, Taxotere
Classification
Therapeutic: antineoplastics
Pharmacologic: taxoids

Pregnancy Category D

Indications
Breast cancer (locally advanced/metastatic breast
cancer or with doxorubicin and cyclophosphamide
as adjuvant treatment of node-positive disease).
Non–small-cell lung cancer (locally advanced/
metastatic) after failure on platinum regimen or with
platinum as initial therapy). Advanced metastatic
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hormone-refractory prostate cancer (with predni-
sone). Squamous cell carcinoma of the head and
neck (locally advanced) with cisplatin and fluoro-
uracil. Gastric adenocarcinoma (locally advanced)
with cisplatin and fluorouracil.

Action
Interferes with normal cellular microtubule function
required for interphase and mitosis. Therapeutic
Effects: Death of rapidly replicating cells, particu-
larly malignant ones.

Pharmacokinetics
Absorption: IV administration results in complete
bioavailability.
Distribution: Unknown.
Metabolism and Excretion: Extensively metabo-
lized by the liver; metabolites undergo fecal elimina-
tion.
Half-life: 11.1 hr.

TIME/ACTION PROFILE (effect on blood
counts)

ROUTE ONSET PEAK DURATION

IV rapid 5–9 days 7 days

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Hypersensi-
tivity to polysorbate 80; Known alcohol intolerance;
Neutrophil count �1500/mm3; Liver impairment
(serum bilirubin � upper limit of normal, ALT and/
or AST �1.5 times upper limit of normal, with alka-
line phosphatase �2.5 times upper limit of normal);
OB, Lactation: Pregnancy or lactation.
Use Cautiously in: OB: Patients with childbearing
potential; Pedi: Efficacy not established.

Adverse Reactions/Side Effects
CNS: fatigue, weakness. Resp: bronchospasm. CV:
ASCITES, CARDIAC TAMPONADE, PERICARDIAL EFFUSION,
PULMONARY EDEMA, peripheral edema. GI: diarrhea,
nausea, stomatitis, vomiting. Derm: alopecia,
edema, rash, dermatitis, desquamation, erythema,
nail disorders. Hemat: anemia, leukopenia, throm-
bocytopenia, leukemia. Local: injection site reac-
tions. MS: myalgia, arthralgia. Neuro: neurosen-
sory deficits, peripheral neuropathy. Misc:
hypersensitivity reactions, including ANAPHYLAXIS.

Interactions
Drug-Drug:qbone marrow depression may oc-
cur with other antineoplastics or radiation ther-
apy. Strong inhibitors of CYP3A4, including ataza-
navir, clarithromycin, indinavir, itraconazole,
ketoconazole, nefazodone, nelfinavir, ritona-
vir, saquinavir, telithromycin, or voriconazole
qlevels and the risk of toxicity; avoid concomitant
use (if need to use,pdocetaxel dose by 50%).

Route/Dosage
IV (Adults): Breast cancer—60–100 mg/m2

every 3 wk; Breast cancer adjuvant therapy—75
mg/m2 every 3 wk for 6 cycles (with doxorubicin
and cyclophosphamide); Non–small-cell lung
cancer—75 mg/m2 every 3 wk (alone or with plati-
num); Prostate cancer—75 mg/m2 every 3 wk
(with oral prednisone); Squamous cell head and
neck cancer—75 mg/m2 every 3 wk for 3–4 cycles
(with cisplatin and fluorouracil); Gastric adeno-
carcinoma—75 mg/m2 every 3 wk (with cisplatin
and fluorouracil).

Availability (generic available)
Injection concentrate: 10 mg/mL, 20 mg/mL, 40
mg/mL. Lyophilized powder for injection: 20
mg/vial, 80 mg/vial.

NURSING IMPLICATIONS
Assessment
● Monitor vital signs before and after administra-

tion.
● Assess infusion site for patency. Docetaxel is not a

vesicant. If extravasation occurs, discontinue do-
cetaxel immediately and aspirate the IV needle.
Apply cold compresses to the site for 24 hr.

● Monitor for hypersensitivity reactions continu-
ously during infusion. These are most common
after the first and second doses of docetaxel. Re-
actions may consist of bronchospasm, hypoten-
sion, and/or erythema. Mild to moderate reac-
tions may be treated symptomatically and infusion
slowed or stopped until reaction subsides. Severe
reactions require discontinuation of therapy and
symptomatic treatment. Do not readminister do-
cetaxel to patients with previous severe reactions.
Severe edema may also occur. Weigh patients be-
fore each treatment. Fluid accumulation may re-
sult in edema, ascites, and pleural or pericardial
effusions. Pretreatment with corticosteroids
(such as dexamethasone 8 mg PO twice daily for
3 days, starting 1 day before docetaxel) is recom-
mended to minimize edema and hypersensitivity
reactions. PO furosemide may be used to treat
edema. For hormone-refractory metastatic pros-
tate cancer (given with prednisone), recom-
mended premedication regimen is dexametha-
sone 8 mg PO, at 12 hours, 3 hours and 1 hour
before docetaxel infusion.

● Monitor for bone marrow depression. Assess for
bleeding (bleeding gums, bruising, petechiae;
guaiac stools, urine, and emesis) and avoid IM
injections and taking rectal temperatures if plate-
let count is low. Apply pressure to venipuncture
sites for 10 min. Assess for signs of infection dur-
ing neutropenia. Anemia may occur. Monitor for
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increased fatigue, dyspnea, and orthostatic hypo-
tension.

● Assess for rash. May occur on feet or hands but
may also occur on arms, face, or thorax, usually
with pruritus. Rash usually occurs within 1 wk af-
ter infusion and resolves before next infusion.

● Assess for development of neurosensory deficit
(paresthesia, dysesthesia, pain, burning). May
also cause weakness. Pyridoxine may be used to
minimize symptoms. Severe symptoms may re-
quire dose reduction or discontinuation.

● Assess for arthralgia and myalgia, which are usu-
ally relieved by nonopioid analgesics but may be
severe enough to require treatment with opioid
analgesics.

● Assess for diarrhea and stomatitis. If Grade 3 or
4, reduce dose.

● Lab Test Considerations: Monitor CBC and
differential before each treatment. Frequently
causes neutropenia (�2000 neutrophils/mm3);
may require dose adjustment. If the neutrophil
count is less than 1500/mm3, hold dose. Neutro-
penia is reversible and not cumulative. The nadir
is 8 days, with a duration of 7 days. May also
cause thrombocytopenia and anemia.

● Monitor liver function studies (AST, ALT, alkaline
phosphatase, bilirubin) before each cycle. If AST/
ALT �2.5 to �5 x upper limit of normal and AP
�2.5 x upper limit of normal, or AST/ALT �1.5 to
�5 x upper limit of normal and AP �2.5 to �5 x
ULN, reduce dose by 20%. If AST/ALT �5 x upper
limit of normal and/or AP �5 x upper limit of
normal discontinue therapy.

Potential Nursing Diagnoses
Risk for infection (Adverse Reactions)
Risk for injury (Adverse Reactions)

Implementation
● High Alert: Fatalities have occurred with

chemotherapeutic agents. Before administering,
clarify all ambiguous orders; double-check sin-
gle, daily, and course-of-therapy dose limits; have
second practitioner independently double-check
original order, calculations, and infusion pump
settings. Do not confuse Taxotere (docetaxel)
with Taxol (paclitaxel).

● Premedicate with dexamethasone 8 mg twice
daily for 3 days starting 1 day before docetaxel in-
fusion to reduce incidence and severity of fluid
retention and hypersensitivity reactions Premedi-
cate patients with hormone-refractory metastatic
prostate cancer with PO dexamethasone 8 mg, at
12 hours, 3 hours and 1 hour before docetaxel
infusion.

● Solution should be prepared in a biologic cabi-
net. Wear gloves, gown, and mask while handling
medication. Discard IV equipment in specially
designated containers.

IV Administration

● pH: No Data.
● Intermittent Infusion: For injection concen-

trate: Before dilution, allow vials to stand at room
temperature for 5 min. Solution is pale yellow to
brownish yellow. For powder for injection: Al-
low number of vials required for dose to stand at
room temperature for 5 min. Reconstitute with
diluent provided, 1 mL for 20 mg vial or 4 mL for
80 mg vial. Shake vial to dissolve. Solution should
be clear; do not administer solutions that are dis-
colored or contain a precipitate. Allow solution to
stand for a few minutes for air bubbles to dissi-
pate. May be refrigerated for up to 8 hrs. Con-
centration: 20 mg/0.8 mL for 20 mg vial; 24
mg/mL for 80 mg vial. Diluent: Withdraw re-
quired amount and inject into 250 mL bag of
0.9% NaCl or D5W. If a dose greater than 200 mg
is required, use a larger volume diluent so that
concentration of 0.74 mg/mL is not exceeded.
Rotate gently to mix. Do not administer solutions
that are cloudy or contain a precipitate. Diluted
solution must be infused within 4 hrs. Concen-
tration: 0.3 mg/mL to 0.74 mg/mL. Rate: Ad-
minister over 1 hr.

● Y-Site Compatibility: acyclovir, alfentanil, allo-
purinol, amifostine, amikacin, aminocaproic
acid, aminophylline, amiodarone, amphotericin
B lipid complex, ampicillin, ampicillin/sulbac-
tam, anidulafungin, argatroban, atracurium,
azithromycin, aztreonam, bivalirudin, bleomycin,
bumetanide, buprenorphine, busulfan, butor-
phanol, calcium chloride, calcium gluconate,
carboplatin, carmustine, caspofungin, cefazolin,
cefepime, cefotaxime, cefotetan, cefoxitin, ceftazi-
dime, ceftriaxone, cefuroxime, chlorpromazine,
ciprofloxacin, cisatracurium, cisplatin, clindamy-
cin, cyclophosphamide, cyclosporine, cytarabine,
dacarbazine, dactinomycin, daptomycin, dexame-
thasone sodium phosphate, dexmedetomidine,
dextrazoxane, diazepam, digoxin, diltiazem, di-
phenhyrdamine, dobutamine, dopamine, doripe-
nem, doxacurium, doxycycline, droperidol, ena-
laprilat, ephedrine, epinephrine, epirubicin,
ertapenem, erythromycin, esmolol, etoposide,
etoposide phosphate, famotidine, fenoldopam,
fentanyl, fluconazole, fludarabine, fluorouracil,
foscarnet, fosphenytoin, furosemide, ganciclovir,
gemcitabine, gentamicin, glycopyrrolate, granise-
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tron, haloperidol, heparin, hydralazine, hydro-
cortisone, hydromorphone, ifosfamide, imipe-
nem/cilastatin, insulin, irinotecan, isoproterenol,
ketorolac, leucovorin, levofloxacin, levorphanol,
lidocaine, linezolid, lorazepam, LR, magnesium
sulfate, mannitol, meperidine, meropenem,
mesna, methotrexate, methyldopate, metoclopra-
mide, metoprolol, metronidazole, midazolam,
mitoxantrone, mivacurium, morphine, nafcillin,
naloxone, nesiritide, nitroglycerin, nitroprusside,
norepinephrine, octreotide, ondansetron, oxali-
platin, palonosetron, pamidronate, pancuronium,
pantoprazole, pemetrexed, pentamidine, pentaz-
ocine, pentobarbital, phenobarbital, phentol-
amine, phenylephrine, piperacillin/tazobactam,
potassium acetate, potassium chloride, potassium
phosphates, procainamide, prochlorperazine,
promethazine, propranolol, quinupristin/dalfo-
pristin, ranitidine, remifentanil, rituximab, rocu-
ronium, sodium acetate, sodium bicarbonate, so-
dium phosphates, succinylcholine, sufentanil,
tacrolimus, teniposide, theophylline, thiotepa, ti-
carcillin/clavulanate, tigecycline, tirofiban, tobra-
mycin, tolazoline, trastuzumab, trimethoprim/sul-
famethoxazole, vancomycin, vecuronium,
vincristine, vinorelbine, voriconazole, zidovudine,
zoledronic acid.

● Y-Site Incompatibility: amphotericin B col-
loidal, amphotericin B liposome, dantrolane,
doxorubicin liposome, idarubicin, methylpred-
nisolone, nalbuphine, phenytoin.

Patient/Family Teaching
● Instruct patient to report symptoms of hypersen-

sitivity reactions (trouble breathing; sudden
swelling of face, lips, tongue, throat; trouble swal-
lowing; hives; rash; redness all over body) to
health care professional immediately.

● Advise patient to notify health care professional if
fever �101�F; chills; sore throat; signs of infec-
tion; bleeding gums; bruising; petechiae; or
blood in urine, stool, or emesis occur. Caution
patient to avoid crowds and persons with known
infections. Instruct patient to use soft toothbrush
and electric razor.

● Patient should be cautioned not to drink alco-
holic beverages or take products containing aspi-
rin or NSAIDs.

● Fatigue is a frequent side effect of docetaxel. Ad-
vise patient that frequent rest periods and pacing
of activities may minimize fatigue.

● Instruct patient to notify health care professional
if signs of fluid retention (peripheral edema in
the lower extremities, weight gain, dyspnea), ab-
dominal pain, yellow skin, weakness, paresthesia,
gait disturbances, swelling of the feet, or joint or
muscle aches occur.

● Instruct patient to inspect oral mucosa for red-
ness and ulceration. If mouth sores occur, advise
patient to use sponge brush and rinse mouth with
water after eating and drinking.

● Instruct patient to notify health care professional
of all Rx or OTC medications, vitamins, or herbal
products being taken and consult health care
professional before taking any new medications.

● Discuss with patient the possibility of hair loss.
Complete hair loss usually begins after 1 or 2
treatments and is reversible after discontinuation
of therapy. Explore coping strategies.

● Instruct patient not to receive any vaccinations
without advice of health care professional.

● Advise female patients to use effective contracep-
tion during therapy and to notify health care pro-
fessional if pregnancy is planned or suspected or
if breastfeeding.

● Emphasize the need for periodic lab tests to mon-
itor for side effects.

Evaluation/Desired Outcomes
● Decrease in size or spread of malignancy in

women with advanced breast cancer.
● Decrease in size or spread of malignancy in lo-

cally advanced or metastatic non–small-cell lung
cancer, squamous cell carcinoma of the head and
neck and gastric adenocarcinoma.

● Decreased size or spread of advanced metastatic
hormone-refractory prostate cancer.

docosanol (doe-koe-sa-nole)
Abreva
Classification
Therapeutic: antivirals (topical)

Pregnancy Category B

Indications
Treatment of recurrent oral-facial herpes simplex
(cold sores, fever blisters).

Action
Prevents herpes simplex virus from entering cells by
preventing viral particles from fusing with cell mem-
branes. Therapeutic Effects: Reduced healing
time. Decreased duration of symptoms (pain, burn-
ing, itching, tingling).

Pharmacokinetics
Absorption: Unknown.
Distribution: Unknown.
Metabolism and Excretion: Unknown.
Half-life: Unknown.



Name /bks_51510_deglin_dg/51510_d        02/21/2012 09:02AM     Plate # 0-Compositepg 457   # 71

DOCUSATE 457

� Canadian drug name. � Genetic implication. Strikethrough � Discontinued.

*CAPITALS indicates life-threatening; underlines indicate most frequent.

D

TIME/ACTION PROFILE

ROUTE ONSET PEAK DURATION

Topical unknown unknown unknown

Contraindications/Precautions
Contraindicated in: Hypersensitivity to docosanol
or any other components of the formulation (benzyl al-
cohol, mineral oil, propylene glycol, or sucrose).
Use Cautiously in: Children �12 yr (safety not es-
tablished); Pregnancy (use only if clearly needed).

Adverse Reactions/Side Effects
All local reactions occured at site of application.
Local: acne, skin, itching, rash.

Interactions
Drug-Drug: None significant.

Route/Dosage
Topical (Adults and Children �12 yr): Apply
small amount 5 times daily to sores on lips or face
until healed.

Availability
Cream: 10% cream in 2 g tubesOTC.

NURSING IMPLICATIONS
Assessment
● Assess skin lesions prior to and periodically

throughout therapy.

Potential Nursing Diagnoses
Impaired skin integrity, impaired (Indications)
Risk for infection, high risk for (Indications)
Deficient knowledge, related to disease process and
medication regimen (Patient/Family Teaching)

Implementation
● Topical: Cream should be applied to lesions 5 times

daily starting at the first sign of a sore or blister.

Patient/Family Teaching
● Instruct patient on correct technique for applica-

tion of docosanol. Cream should only be applied
to lips and face. Avoid application in or near eyes.
Emphasize handwashing following application, or
touching lesions to prevent spread to others or to
other areas of the body.

● Advise patient to begin application of docosanol
at the first sign of a sore or blister, even during
prodromal stage (feeling of burning, itching, tin-
gling, or numbness).

● Inform patient that docosanol reduces duration
of herpes simplex virus episodes but does not
cure virus. Viral reactivation may be triggered by
ultraviolet radiation or sun exposure, stress, fa-
tigue, chilling, and windburn. Other possible trig-

gers include fever, injury, menstruation, dental
work, and infectious diseases (cold, flu).

● Advise patient to notify health care professional if
lesions do not heal in 14 days or if fever, rash, or
swollen lymph nodes occur.

Evaluation/Desired Outcomes
● Reduction in duration of symptoms (pain, burning,

itching, tingling) of herpes simplex virus episodes.

DOCUSATE (dok-yoo-sate)
docusate calcium
Kao-Tin, Kaopectate Stool Softener

docusate sodium
Colace, Correctol, Diocto, Docu-Soft,
Docusoft S, DOK, Dosolax, DSS,
Dulcolax, Dulcolax Stool Softener,
Enemeez, Fleet Pedialax, Fleet Sof-Lax,
Phillips Liquid-Gels, Selax, Silace,

Soflax
Classification
Therapeutic: laxatives
Pharmacologic: stool softeners

Pregnancy Category C

Indications
PO: Prevention of constipation (in patients who
should avoid straining, such as after MI or rectal
surgery). Rect: Used as enema to soften fecal im-
paction.

Action
Promotes incorporation of water into stool, resulting
in softer fecal mass. May also promote electrolyte
and water secretion into the colon. Therapeutic
Effects: Softening and passage of stool.

Pharmacokinetics
Absorption: Small amounts may be absorbed
from the small intestine after oral administration.
Absorption from the rectum is not known.
Distribution: Unknown.
Metabolism and Excretion: Amounts absorbed
after oral administration are eliminated in bile.
Half-life: Unknown.

TIME/ACTION PROFILE (softening of stool)

ROUTE ONSET PEAK DURATION

PO 12–72 hr unknown unknown
Rectal 2–15 min unknown unknown
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Contraindications/Precautions
Contraindicated in: Hypersensitivity; Abdominal
pain, nausea, or vomiting, especially when associ-
ated with fever or other signs of an acute abdomen.
Use Cautiously in: Excessive or prolonged use
may lead to dependence; Should not be used if
prompt results are desired; OB, Lactation: Has been
used safely.

Adverse Reactions/Side Effects
EENT: throat irritation. GI: mild cramps, diarrhea.
Derm: rashes.

Interactions
Drug-Drug: None significant.

Route/Dosage
Docusate Calcium
PO (Adults): 240 mg once daily.

Docusate Sodium
PO (Adults and Children �12 yr): 50–400 mg
in 1–4 divided doses.
PO (Children 6–12 yr): 40–150 mg in 1–4 di-
vided doses.
PO (Children 3–6 yr): 20–60 mg in 1–4 divided
doses.
PO (Children �3 yr): 10–40 mg in 1–4 divided
doses.
PO (Infants): 5 mg/kg/day in 1–4 divided doses.
Rect (Adults): 50–100 mg or 1 unit containing
283 mg docusate sodium, soft soap, and glycerin.

Availability (generic available)
Docusate Calcium
Capsules: 240 mgOTC.

Docusate Sodium (generic available)
Tablets: 100 mgOTC. Capsules: 50 mgOTC, 100
mgOTC, 250 mgOTC. Syrup: 20 mg/5 mLOTC. Liquid:
50 mg/5 mLOTC. Enema: 283 mg/5 mLOTC. In com-
bination with: stimulant laxativesOTC. See
Appendix B.

NURSING IMPLICATIONS
Assessment
● Assess for abdominal distention, presence of

bowel sounds, and usual pattern of bowel func-
tion.

● Assess color, consistency, and amount of stool
produced.

Potential Nursing Diagnoses
Constipation (Indications)

Implementation
● Do not confuse Colace with Cozaar. Do not con-

fuse Dulcolax (docusate sodium) with Dulcolax
(bisacodyl). Do not confuse Kaopectate Stool

Softener (docusate calcium) with Kaopectate
(bismuth subsalicylate).

● This medication does not stimulate intestinal
peristalsis; stimulant laxative may be required for
constipation.

● PO: Administer with a full glass of water or juice.
May be administered on an empty stomach for
more rapid results.

● Oral solution may be diluted in milk, infant for-
mula, or fruit juice to decrease bitter taste.

● Do not administer within 2 hr of other laxatives,
especially mineral oil. May cause increased ab-
sorption.

● Rect: Administer as a retention or flushing en-
ema.

Patient/Family Teaching
● Advise patients that laxatives should be used only

for short-term therapy. Long-term therapy may
cause electrolyte imbalance and dependence.

● Encourage patients to use other forms of bowel
regulation, such as increasing bulk in the diet, in-
creasing fluid intake (6–8 full glasses/day), and
increasing mobility. Normal bowel habits are
variable and may vary from 3 times/day to 3
times/wk.

● Instruct patients with cardiac disease to avoid
straining during bowel movements (Valsalva ma-
neuver).

● Advise patient not to use laxatives when abdomi-
nal pain, nausea, vomiting, or fever is present.

● Advise patient not to take docusate within 2 hr of
other laxatives.

Evaluation/Desired Outcomes
● A soft, formed bowel movement, usually within

24–48 hr. Therapy may take 3–5 days for re-
sults. Rectal dose forms produce results within
2–15 min.

REMS

dofetilide (doe-fet-il-ide)
Tikosyn
Classification
Therapeutic: antiarrhythmics (class III)

Pregnancy Category C

Indications
Maintenance of normal sinus rhythm (delay in time
to recurrence of atrial fibrillation/atrial flutter [AF/
AFl]) in patients with AF/AFl lasting more than one
week, and who have been converted to normal sinus
rhythm. Conversion of AF and AFl to normal sinus
rhythm.
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Action
Blocks cardiac ion channels responsible for trans-
port of potassium. Increases monophasic action po-
tential duration. Increases effective refractory pe-
riod. Therapeutic Effects: Prevention of
recurrent AF/AFl. Conversion of AF/AFl to normal si-
nus rhythm.

Pharmacokinetics
Absorption: Well absorbed (�90%) following
oral administration.
Distribution: Unknown.
Metabolism and Excretion: 80% excreted by
kidneys via cationic renal secretion, mostly as un-
changed drug; 20% excreted as inactive metabolites;
some metabolism in the liver via cytochrome P450
system (CYP3A4 isoenzyme).
Half-life: 10 hr.

TIME/ACTION PROFILE (blood levels)

ROUTE ONSET PEAK DURATION

PO within hours 2-3 hr† 12-24 hr

†Steady state levels are achieved after 2– 3 days

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Congenital
or acquired prolonged QT syndromes; Baseline QT
interval or QTc of �440 msec (500 msec in patients
with ventricular conduction abnormalities); Creati-
nine clearance �20 mL/min; Concurrent use of ver-
apamil, cimetidine, ketoconazole, itraconazole, tri-
methoprim, megestrol, prochlorperazine,
hydrochlorothiazide, or other QT-interval prolong-
ing drugs; Lactation: Avoid use.
Use Cautiously in: Underlying electrolyte abnor-
malities (qrisk of serious arrhythmias; correct
prior to administration); Creatinine clearance 20–
60 mL/min (doseprecommended); Severe hepatic
impairment; OB: Use only when potential benefit to
patient outweighs potential risk to fetus; Pedi: Safety
not established.

Adverse Reactions/Side Effects
CNS: dizziness, headache. CV: VENTRICULAR AR-
RHYTHMIAS (including torsade de pointes), chest
pain, QT interval prolongation.

Interactions
Drug-Drug: Hydrochlorothiazide, verapamil,
cimetidine, ketoconazole, itraconazole, tri-
methoprim, megestrol, and prochlorperazine
qdofetilide levels and the risk of QT interval pro-
longation with arrhythmias; concurrent use is con-
traindicated. QT interval prolonging drugs may
qthe risk of QT interval prolongation with arrhyth-

mias; concurrent use contraindicated. Amiloride,
metformin, and triamterene may alsoqdofetilide
levels; use with caution. Inhibitors of the cyto-
chrome P450 system (CY P450 3A4 isoenzyme) in-
cluding macrolide anti-infectives, azole anti-
fungals, protease inhibitor antiretrovirals,
SSRI antidepressants, amiodarone, , dilti-
azem, nefazodone, quinine, and zafirlukast
may alsoqblood levels and the risk of arrhythmias
and concurrent use should be undertaken with cau-
tion. Should not be used concurrently with other
class I or III antiarrhythmics due toqrisk of ar-
rhythmias. Hypokalemia or hypomagnesemia from
potassium-depleting diureticsqthe risk of ar-
rhythmias; correct abnormalities prior to adminis-
tration. Concurrent use of digoxin mayqthe risk of
arrhythmias.
Drug-Food: Grapefruit juice mayqlevels; avoid
concurrent use.

Route/Dosage
Dosing should be adjusted according to renal func-
tion and assessment of QT interval.
PO (Adults): Starting dose—500 mcg twice daily;
maintenance dose—250 mcg twice daily (not to
exceed 500 mcg twice daily).

Renal Impairment
PO (Adults): CCr 40–60 mL/min Starting
dose—250 mcg twice daily; maintenance dose—
125 mcg twice daily; CCr 20– 40 mL/min Starting
dose—125 mcg twice daily; maintenance dose—
125 mcg once daily.

Availability
Capsules: 125 mcg, 250 mcg, 500 mcg.

NURSING IMPLICATIONS
Assessment
● Monitor ECG, pulse, and BP continuously during

initiation of therapy and for at least 3 days, then
periodically during therapy. Evaluate QTc prior to
initiation of therapy and every 3 mo during ther-
apy. If QTc exceeds 440 msec (500 msec in pa-
tients with ventricular conduction abnormalities),
discontinue dofetilide and monitor patient until
QTc returns to baseline.

● Assess the patient’s medication history including
OTC, Rx, and natural/herbal products, with em-
phasis on those that interact with dofetilide (see
Interactions).

● Lab Test Considerations: Creatinine clear-
ance must be calculated for all patients prior to
administration and every 3 mo during therapy.
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Potential Nursing Diagnoses
Decreased cardiac output (Indications)

Implementation
● Dolfetilide must be initiated or reinitiated in a set-

ting that provides continuous ECG monitoring and
has personnel trained in the management of seri-
ous ventricular arrhythmias and pharmacists
trained to dispense dofetilide. Due to the potential
for life-threatening ventricular arrhythmias, dofe-
tilide is usually used for patients with highly
symptomatic AF/AFl.

● Patients with AF should be anticoagulated accord-
ing to usual protocol prior to electrical or phar-
macological cardioversion.

● Make sure patient has an adequate supply of do-
fetilide prior to discharge to prevent interruption
of therapy.

● Patients should not be discharged from the hospi-
tal within 12 hr of electrical or pharmacological
conversion to normal sinus rhythm.

● PO: Administer at the same time each day without
regard to food.

Patient/Family Teaching
● Instruct patient to take medication as directed,

even if feeling well. If a dose is missed, do not
double next dose. Take next dose at usual time.

● Patient should read the patient package insert
prior to initiation of therapy and reread it each
time therapy is renewed. Emphasize the need for
compliance with therapy, the potential for drug
interactions, and the need for periodic monitor-
ing to minimize the risk of serious arrhythmias.

● Instruct patient or family member on how to take
pulse. Advise patient to report changes in pulse
rate or rhythm to health care professional.

● May cause dizziness. Caution patient to avoid
driving or other activities requiring alertness until
response to medication is known.

● Advise patient to inform health care professional
of medication regimen prior to treatment or sur-
gery.

● Instruct patient to notify health care professional
of all Rx or OTC medications, vitamins, or herbal
products being taken and to consult health care
professional before taking other Rx, OTC, or
herbal products.

● Advise patient to consult health care professional
immediately if they faint, become dizzy, or have
fast heartbeats. If health care professional is un-
available instruct patient to go to nearest hospital
emergency department, take remaining dofetilide
capsules, and show them to the doctor or nurse.
If symptoms associated with altered electrolyte
balance such as excessive or prolonged diarrhea,
sweating, or vomiting or loss of appetite or thirst

occur health care professional should also be no-
tified immediately.

● Emphasize the importance of routine follow-up
exams to monitor progress.

Evaluation/Desired Outcomes
● Prevention of recurrent AF/AFl.
● Conversion of AF/AFl to normal sinus rhythm.
● If patients do not convert to normal sinus rhythm

within 24 hr of initiation of therapy, electrical
conversion should be considered.

dolasetron (dol-a-se-tron)
Anzemet
Classification
Therapeutic: antiemetics
Pharmacologic: 5-HT3 antagonists

Pregnancy Category B

Indications
PO: Prevention of nausea and vomiting associated
with emetogenic chemotherapy. PO, IV: Prevention
of postoperative nausea/vomiting. Treatment of post-
operative nausea/vomiting.

Action
Blocks the effects of serotonin at receptor sites (se-
lective antagonist) located in vagal nerve terminals
and in the chemoreceptor trigger zone in the CNS.
Therapeutic Effects: Decreased incidence and
severity of nausea/vomiting associated with emeto-
genic chemotherapy or surgery.

Pharmacokinetics
Absorption: Well absorbed but rapidly metabo-
lized to hydrodolasetron, the active metabolite.
Distribution: Unknown.
Metabolism and Excretion: 61% of hydrodola-
setron is excreted unchanged by the kidneys.
Half-life: Hydrodolasetron—8.1 hr (shorter in
children).

TIME/ACTION PROFILE (antiemetic effect)

ROUTE ONSET PEAK DURATION

PO unknown 1–2 hr up to 24 hr
IV unknown 15–30 min up to 24 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Prevention
of nausea and vomiting associated with emetogenic
chemotherapy (for IV only) (mayqrisk of QT inter-
val prolongation); Congenital long QT syndrome;
Complete heart block (unless pacemaker present).
Use Cautiously in: Patients with risk factors for
cardiac conduction abnormalities (underlying
structural heart disease, sick sinus syndrome, atrial
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fibrillation and slow ventricular rate, myocardial is-
chemia, concurrent �-blocker, verapamil, dilti-
azem, or antiarrhythmic therapy); Hypokalemia, hy-
pomagenesemia, concurrent therapy with diuretics,
or history of cumulative high-dose anthracycline
therapy; Geri:qrisk for cardiac conduction abnor-
malities; OB, Lactation: Safety not established.

Adverse Reactions/Side Effects
CNS: headache (increased in cancer patients), diz-
ziness, fatigue, syncope. CV: CARDIAC ARREST, TOR-
SADE DE POINTES, VENTRICULAR ARRHYTHMIAS, brady-
cardia, heart block, hypertension, hypotension, PR
interval prolongation, QRS interval prolongation, QT
interval prolongation, tachycardia. GI: diarrhea,
dyspepsia. GU: oliguria. Derm: pruritus. Misc:
chills, fever, pain.

Interactions
Drug-Drug: Concurrent diuretic or antiarrhyth-
mic therapy or cumulative high-dose anthracyc-
line therapy mayqrisk of conduction abnormali-
ties. Blood levels and effects of hydrodolasteron are
qby atenolol and cimetidine. Blood levels and
effects of hydrodolasetron arepby rifampin.qrisk
of QT interval prolongation with other agents caus-
ing QT interval prolongation.

Route/Dosage
Prevention of Chemotherapy-Induced
Nausea/Vomiting
PO (Adults): 100 mg given within 1 hr before
chemotherapy.
PO (Children 2–16 yr): 1.8 mg/kg given within 1
hr before chemotherapy (not to exceed 100 mg).

Prevention/Treatment of Postoperative
Nausea/Vomiting
PO (Adults): Prevention-100 mg given within 2 hr
before surgery.
PO (Children 2–16 yr): Prevention-1.2 mg/kg
(up to 100 mg/dose) given within 2 hr before sur-
gery.
IV (Adults): Prevention or treatment-12.5 mg
given 15 min before cessation of anesthesia (pre-
vention) or as soon as nausea or vomiting begins
(treatment).
IV (Children 2–16 yr): Prevention or treat-
ment- 0.35 mg/kg (up to 12.5 mg) given 15 min
before cessation of anesthesia (prevention) or as
soon as nausea or vomiting begins (treatment).

Availability
Tablets: 50 mg, 100 mg. Injection: 12.5 mg/0.625
mL (in single-use vials and Carpujects), 20 mg/mL.

NURSING IMPLICATIONS
Assessment
● Assess patient for nausea, vomiting, abdominal

distention, and bowel sounds before and after ad-
ministration.

● Monitor vital signs after administration. IV admin-
istration may be followed by severe hypotension,
bradycardia, and syncope.

● Monitor ECG in patients with HF, bradycardia, un-
derlying heart disease, renal impairment and el-
derly patients.

● Lab Test Considerations: Monitor serum po-
tassium and magnesium prior to and periodically
during therapy.

Potential Nursing Diagnoses
Imbalanced nutrition: less than body requirements
(Indications)

Implementation
● Do not confuse Anzemet with Avandamet.
● PO: Administer within 1 hr before chemotherapy

or 2 hr before surgery.
● Injectable dolasetron may be mixed in apple or

apple-grape juice for oral dosing for pediatric pa-
tients. May be stored at room temperature for 2
hr before use.

IV Administration

● pH: 3.2–3.8.
● Correct hypokalemia and hypomagnesemia be-

fore administering.
● IV: Administer 15 min before cessation of anes-

thesia, or postoperatively if nausea and vomiting
occur shortly after surgery.

● Direct IV: Diluent: May be administered undi-
luted. Concentration: 20 mg/mL. Rate: Ad-
minister 100 mg over at least 30 sec.

● Intermittent Infusion: Diluent: May be di-
luted in 50 mL of 0.9% NaCl, D5W, dextrose/sa-
line combinations, D5/LR, LR, or 10% mannitol
solution. Solution is clear and colorless. Stable
for 24 hr at room temperature or 48 hr if refrig-
erated after dilution. Rate: Administer each dose
as an IV infusion over up to 15 min.

● Y-Site Compatibility: anidulafungin, argatro-
ban, azithromycin, bivalirudin, caspofungin, cy-
clophosphamide, cytarabine, daptomycin, dex-
medetomidine, doxacurium, doxorubicin
hydrochloride, epirubicin, epfitibatide, ertape-
nem, fenoldopam, ifosfamide, irinotecan, levo-
floxacin, linezolid, mechlorethamine, meperi-
dine, mycophenolate, nesiritide, octreotide,
oxaliplatin, oxytocin, pamidronate, pancuronium,
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pemetrexed, potassium acetate, quinupristin/dal-
fopristin, rocuronium, sodium acetate, tacroli-
mus, tigecycline, tirofiban, vecuronium, vincris-
tine, voriconazole, zoledronic acid.

● Y-Site Incompatibility: Manufacturer recom-
mends not admixing with other medicationsm
alemtuzumab, aminocaproic acid, amphotericin
B lipid complex, amphotericin B liposome, pan-
toprazole.

Patient/Family Teaching
● Advise patient to notify health care professional if

nausea or vomiting occurs.
● Advise patient to notify health care professional

symptoms of abnormal heart rate or rhythm (rac-
ing heart beat, shortness of breath, dizziness,
fainting) occur.

Evaluation/Desired Outcomes
● Prevention of nausea and vomiting associated

with emetogenic cancer chemotherapy.
● Prevention and treatment of postoperative nausea

and vomiting.

donepezil (doe-nep-i-zill)
Aricept, Aricept ODT
Classification
Therapeutic: anti-Alzheimer’s agents
Pharmacologic: cholinergics (cholinesterase
inhibitors)

Pregnancy Category C

Indications
Mild, moderate, or severe dementia associated with
Alzheimer’s disease.

Action
Inhibits acetylcholinesterase thus improving cholin-
ergic function by making more acetylcholine avail-
able. Therapeutic Effects: May temporarily
lessen some of the dementia associated with Alzhei-
mer’s disease. Enhances cognition. Does not cure
the disease.

Pharmacokinetics
Absorption: Well absorbed after oral administra-
tion.
Distribution: Unknown.
Protein Binding: 96%.
Metabolism and Excretion: Partially metabo-
lized by the liver (CYP2D6 and CYP3A4 enyzmes)
and partially excreted by kidneys (17% unchanged).
Two metabolites are pharmacologically active.
Half-life: 70 hr.

TIME/ACTION PROFILE (improvement in
symptoms)

ROUTE ONSET PEAK DURATION

PO unknown several wk 6 wk†

†Return to baseline after discontinuation

Contraindications/Precautions
Contraindicated in: Hypersensitivity to donepezil
or piperidine derivatives.
Use Cautiously in: Underlying cardiac disease,
especially sick sinus syndrome or supraventricular
conduction defects; History of ulcer disease or cur-
rently taking NSAIDs; History of seizures; History of
asthma or obstructive pulmonary disease; OB, Lacta-
tion, Pedi: Safety not established; assumed to be se-
creted in breast milk. Discontinue drug or bottle-
feed.

Adverse Reactions/Side Effects
CNS: headache, abnormal dreams, depression, diz-
ziness, drowsiness, fatigue, insomnia, syncope, se-
dation (unusual). CV: atrial fibrillation, hyperten-
sion, hypotension, vasodilation. GI: diarrhea,
nausea, anorexia, vomiting, weight gain (unusual).
GU: frequent urination. Derm: ecchymoses. Me-
tab: hot flashes, weight loss. MS: arthritis, muscle
cramps.

Interactions
Drug-Drug: Exaggerates muscle relaxation from
succinylcholine. Interferes with the action of anti-
cholinergics.qcholinergic effects of bethane-
chol. Mayqrisk of GI bleeding from NSAIDs.
Quinidine and ketoconazolepmetabolism of do-
nepezil. Rifampin, carbamazepine, dexametha-
sone, phenobarbital, and phenytoin induce the
enzymes that metabolize donepezil and maypits ef-
fects.
Drug-Natural Products: Jimson weed and
scopolia may antagonize cholinergic effects.

Route/Dosage
Mild to Moderate Alzheimer’s Disease
PO (Adults): 5 mg once daily; after 4–6 wk mayq
to 10 mg once daily (dose should not exceed 5 mg/
day in frail, elderly females).

Severe Alzheimer’s Disease
PO (Adults): 5 mg once daily; mayqto 10 mg
once daily after 4–6 wk; after 3 mo, may thenqto
23 mg once daily.

Availability (generic available)
Tablets: 5 mg, 10 mg, 23 mg. Cost: Aricept—23
mg $809.96/90; Generic—5 mg $499.94/90, 10
mg $524.96/90. Orally-disintegrating tablets: 5
mg, 10 mg. Cost: Generic—5 mg $499.99/90, 10
mg $499.99/90.
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NURSING IMPLICATIONS
Assessment
● Assess cognitive function (memory, attention,

reasoning, language, ability to perform simple
tasks) periodically during therapy.

● Monitor heart rate periodically during therapy.
May cause bradycardia.

Potential Nursing Diagnoses
Disturbed thought process (Indications)
Impaired environmental interpretation syndrome
(Indications)
Risk for injury (Indications)

Implementation
● Do not confuse Aricept with Aciphex or Azilect.
● PO: Administer in the evening just before going to

bed. May be taken without regard to food.
● Oral disintegrating tablets should be allowed to

dissolve on tongue; follow with water.
● Swallow 23 mg tablet whole. Do not split, crush

or chew; may increase rate of absorption.

Patient/Family Teaching
● Emphasize the importance of taking donepezil

daily, as directed. Missed doses should be
skipped and regular schedule returned to the fol-
lowing day. Do not take more than prescribed;
higher doses do not increase effects but may in-
crease side effects.

● Inform patient/family that it may take weeks be-
fore improvement in baseline behavior is ob-
served.

● Caution patient and caregiver that donepezil may
cause dizziness.

● Advise patient and caregiver to notify health care
professional if nausea, vomiting, diarrhea, or
changes in color of stool occur or if new symp-
toms occur or previously noted symptoms in-
crease in severity.

● Instruct patient to notify health care professional
of all Rx or OTC medications, vitamins, or herbal
products being taken and to consult health care
professional before taking other Rx, OTC, or
herbal products.

● Advise patient and caregiver to notify health care
professional of medication regimen before treat-
ment or surgery.

● Emphasize the importance of follow-up exams to
monitor progress; atypical antipsychotics may be
used as an adjunct to improve behavior.

Evaluation/Desired Outcomes
● Improvement in cognitive function (memory, at-

tention, reasoning, language, ability to perform

simple tasks) in patients with Alzheimer’s dis-
ease.

HIGH ALERT

DOPamine (dope-a-meen)
Intropin, Revimine
Classification
Therapeutic: inotropics, vasopressors
Pharmacologic: adrenergics

Pregnancy Category C

Indications
Adjunct to standard measures to improve: BP, Car-
diac output, Urine output in treatment of shock un-
responsive to fluid replacement. Increase renal per-
fusion (low doses).

Action
Small doses (0.5–3 mcg/kg/min) stimulate dopa-
minergic receptors, producing renal vasodilation.
Larger doses (2–10 mcg/kg/min) stimulate dopa-
minergic and beta1-adrenergic receptors, producing
cardiac stimulation and renal vasodilation. Doses
greater than 10 mcg/kg/min stimulate alpha-adre-
nergic receptors and may cause renal vasoconstric-
tion. Therapeutic Effects: Increased cardiac out-
put, increased BP, and improved renal blood flow.

Pharmacokinetics
Absorption: Administered IV only, resulting in
complete bioavailability.
Distribution: Widely distributed but does not
cross the blood-brain barrier.
Metabolism and Excretion: Metabolized in
liver, kidneys, and plasma.
Half-life: 2 min.

TIME/ACTION PROFILE (hemodynamic
effects)

ROUTE ONSET PEAK DURATION

IV 1–2 min up to 10 min �10 min

Contraindications/Precautions
Contraindicated in: Tachyarrhythmias; Pheo-
chromocytoma; Hypersensitivity to bisulfites (some
products).
Use Cautiously in: Hypovolemia; Myocardial in-
farction; Occlusive vascular diseases; Geri: Older pa-
tients may be more susceptible to adverse effects;
OB: Pregnancy and lactation (safety not estab-
lished).
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Adverse Reactions/Side Effects
CNS: headache. EENT: mydriasis (high dose).
Resp: dyspnea. CV: arrhythmias, hypotension, an-
gina, ECG change, palpitations, vasoconstriction. GI:
nausea, vomiting. Derm: piloerection. Local: irri-
tation at IV site.

Interactions
Drug-Drug: Use with MAO inhibitors, ergot al-
kaloids (ergotamine), doxapram, or some anti-
depressants results in severe hypertension. Use
with IV phenytoin may cause hypotension and
bradycardia. Use with general anesthetics may re-
sult in arrhythmias. Beta blockers may antagonize
cardiac effects.

Route/Dosage
IV (Adults): Dopaminergic (renal vasodilation)
effects—1–5 mcg/kg/min. Beta-adrenergic (car-
diac stimulation) effects—5–15 mcg/kg/min. Al-
pha-adrenergic (increased peripheral vascular
resistance) effects—�15 mcg/kg/min; infusion
rate may be increased as needed.
IV (Children and Infants): 1–20 mcg/kg/min,
depending on desired response (1–5 mcg/kg/min
has been used to improve renal blood flow).
IV (Neonates): 1–20 mcg/kg/min.

Availability (generic available)
Injection for dilution: 40 mg/mL, 80 mg/mL, 160
mg/mL. Premixed injection: 200 mg/250 mL, 400
mg/250 mL, 800 mg/250 mL, 800 mg/500 mL.

NURSING IMPLICATIONS
Assessment
● Monitor BP, heart rate, pulse pressure, ECG, pul-

monary capillary wedge pressure (PCWP), car-
diac output, CVP, and urinary output continuously
during administration. Report significant changes
in vital signs or arrhythmias. Consult physician for
parameters for pulse, BP, or ECG changes for ad-
justing dose or discontinuing medication.

● Monitor urine output frequently throughout ad-
ministration. Report decreases in urine output
promptly.

● Palpate peripheral pulses and assess appearance
of extremities routinely during dopamine admin-
istration. Notify physician if quality of pulse dete-
riorates or if extremities become cold or mottled.

● If hypotension occurs, administration rate should
be increased. If hypotension continues, more po-
tent vasoconstrictors (norepinephrine) may be
administered.

● Toxicity and Overdose: If excessive hyperten-
sion occurs, rate of infusion should be decreased
or temporarily discontinued until BP is de-
creased. Although additional measures are usu-

ally not necessary because of short duration of
dopamine, phentolamine may be administered if
hypertension continues.

Potential Nursing Diagnoses
Decreased cardiac output (Indications)
Ineffective tissue perfusion (Indications)

Implementation
● High Alert: IV vasoactive medications are poten-

tially dangerous. Have second practitioner inde-
pendently check original order, dose calcula-
tions, and infusion pump settings. Do not confuse
dopamine with dobutamine. If both are available
as floor stock, store in separate areas.

● Correct hypovolemia with volume expanders be-
fore initiating dopamine therapy.

● Extravasation may cause severe irritation, necro-
sis, and sloughing of tissue. Administer into a
large vein and assess administration site fre-
quently. If extravasation occurs, affected area
should be infiltrated liberally with 10–15 mL of
0.9% NaCl containing 5–10 mg of phentolamine.
For pediatric patients, use 1 mL of phentolamine
dilution to infiltrate (do not exceed 5 mg total).
Infiltration within 12 hr of extravasation produces
immediate hyperemic changes.

IV Administration

● pH: 2.5–5.0.
● Continuous Infusion: Diluent: Dopamine vi-

als must be diluted before use. Dilute 200–800
mg of dopamine in 250–500 mL of 0.9% NaCl,
D5W, D5/LR, D5/0.45% NaCl, D5/0.9% NaCl, or
LR. Admixed solution is stable for 24 hr. Discard
solutions that are cloudy, discolored, or contain a
precipitate. Premixed infusions are already di-
luted and ready to use. Concentration: 0.8–
3.2 mg/mL. Rate: Based on patient’s weight (see
Route/Dosage section). Infusion must be admin-
istered via infusion pump to ensure precise
amount delivered. Titrate to response (BP, heart
rate, urine output, peripheral perfusion, presence
of ectopic activity, cardiac index). Decrease rate
gradually when discontinuing to prevent marked
decreases in BP.

● Y-Site Compatibility: amifostine, amikacin,
aminophylline, amiodarone, anidulafungin, arga-
troban, atracurium, atropine, aztreonam, bivali-
rudin, bumetanide, calcium chloride, calcium
gluconate, caspofungin, cefotaxime, cefoxitin,
ceftazidime, ceftriaxone, cefuroxime, cimetidine,
ciprofloxacin, cisatracurium, cladribine, clinda-
mycin, cyclosporine, daptomycin, dexamethasone
sodium phosphate, dexmedetomidine, digoxin,
diltiazem, diphenhydramine, dobutamine, doce-
taxel, doxorubicin liposome, doxycycline, dro-
peridol, enalaprilat, epinephrine, ertapenem,
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erythromycin, esmolol, etoposide phosphate,
famotidine, fenoldopam, fentanyl, fluconazole,
foscarnet, gemcitabine, gentamicin, granisetron,
haloperidol, heparin, hydrocortisone sodium
succinate, hydromorphone, imipenem/cilastatin,
isoproterenol, ketorolac, labetalol, levofloxacin,
lidocaine, linezolid, lorazepam, magnesium sul-
fate, meperidine, methylprednisolone sodium
succinate, metoclopramide, metoprolol, metroni-
dazole, micafungin, midazolam, milrinone, mor-
phine, nafcillin, nicardipine, nitroglycerin, nitro-
prusside, norepinephrine, ondansetron,
oxaliplatin, palonosetron, pancuronium, panto-
prazole, pemetrexed, penicillin G potassium,
phenylephrine, phytonadione, piperacillin/tazo-
bactam, potassium chloride, procainamide, pro-
chlorperazine, promethazine, propofol, propran-
olol, protamine, ranitidine, remifentanil,
sargramostim, streptokinase, tacrolimus, theoph-
ylline, thiotepa, ticarcillin/clavulanate, tigecyc-
line, tirofiban, tobramycin, tolazoline, vancomy-
cin, vasopressin, vecuronium, verapamil, vitamin
B complex with C, voriconazole, warfarin, zidovu-
dine.

● Y-Site Incompatibility: acyclovir, alteplase,
amphotericin B cholesteryl sulfate, ampicillin, ce-
fazolin, chloramphenicol, diazepam, ganciclovir,
indomethacin, insulin, lansoprazole, phenytoin,
thiopental, trimethoprim/sulfamethoxazole.

Patient/Family Teaching
● Explain to patient the rationale for instituting this

medication and the need for frequent monitoring.
● Advise patient to inform nurse immediately if

chest pain; dyspnea; numbness, tingling, or burn-
ing of extremities occurs.

● Instruct patient to inform nurse immediately of
pain or discomfort at the site of administration.

Evaluation/Desired Outcomes
● Increase in BP.
● Increase in peripheral circulation.
● Increase in urine output.

doripenem (do-ri-pen-em)
Doribax
Classification
Therapeutic: anti-infectives
Pharmacologic: carbapenems

Pregnancy Category B

Indications
Infections caused by susceptible organisms includ-
ing: complicated intra-abdominal infections, com-

plicated urinary tract infections, including pyelone-
phritis.

Action
Inhibits bacterial cell wall formation. Therapeutic
Effects: Bactericidal action against susceptible bac-
teria. Spectrum: Active against the following gram-
negative organisms: Acinetobacter baumanii,
Escherichia coli, Klebsiella pneumoniae, Proteus
mirabilis, and Pseudomonas aeruginosa. Also ac-
tive against the following gram-positive organisms:
Streptococcus constellatus and S. intermedius.
Anaerobic spectrum includes Bacteroides caccae,
B. fragilis, B. thetaiotaomicron, B.uniformis, B.
vulgatus, and Peptostreptococcus micros.

Pharmacokinetics
Absorption: IV administration results in complete
bioavailability.
Distribution: Penetrates renal and peritoneal and
retroperitoneal tissues and fluids.
Metabolism and Excretion: Mostly excreted un-
changed in urine; minimal metabolism.
Half-life: 1 hr.

TIME/ACTION PROFILE (blood levels)

ROUTE ONSET PEAK DURATION

IV unknown end of infu-
sion

8 hr*

*Normal renal function

Contraindications/Precautions
Contraindicated in: Hypersensitivity to doripe-
nem, other carbapenems, or beta-lactams.
Use Cautiously in: Geri: Consider age-relatedp
in renal function when choosing dose; Lactation: Use
cautiously during lactation; Pedi: Safety not estab-
lished.

Adverse Reactions/Side Effects
CV: headache. GI: PSEUDOMEMBRANOUS COLITIS, di-
arrhea, nausea,qliver enzymes. Hemat: anemia.
Local: phlebitis. Misc: allergic reactions including
ANAPHYLAXIS, infection with resistant organisms, su-
perinfection.

Interactions
Drug-Drug: Maypserum valproate levels (q
risk of seizures).
Drug-Natural Products: Maypblood levels of
valproic acid; this may result in loss of seizure
control. Probenecidprenal clearance andq
blood levels.

Route/Dosage
IV (Adults): 500 mg every 8 hr.
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Renal Impairment
IV (Adults): CCr 30–50 mL/min—250 mg every
8 hr; CCr �10– �30 mL/min—250 mg every 12
hr.

Availability
Powder for injection (requires reconstitu-
tion): 500 mg/vial.

NURSING IMPLICATIONS
Assessment
● Assess patient for infection (vital signs; appear-

ance of wound, sputum, urine, and stool; WBC) at
beginning of and during therapy.

● Obtain a history before initiating therapy to deter-
mine previous use of and reactions to penicillins,
cephalosporins, or carbapenems. Persons with a
negative history of penicillin sensitivity may still
have an allergic response.

● Obtain specimens for culture and sensitivity be-
fore initiating therapy. First dose may be given be-
fore receiving results.

● Observe patient for signs and symptoms of ana-
phylaxis (rash, pruritus, laryngeal edema, wheez-
ing). Discontinue the drug and notify the physi-
cian immediately if these occur. Have
epinephrine, an antihistamine, and resuscitative
equipment close by in the event of an anaphylac-
tic reaction.

● Monitor bowel function. Diarrhea, abdominal
cramping, fever, and bloody stools should be re-
ported to health care professional promptly as a
sign of pseudomembranous colitis. May begin up
to several weeks following cessation of therapy.

● Lab Test Considerations: May causeqAST,
ALT, serum alkaline phosphatase levels.

● May cause anemia.

Potential Nursing Diagnoses
Risk for infection (Indications, Side Effects)

Implementation
● Do not confuse Doribax with Zovirax.
● May switch to appropriate oral therapy after at

least 3 days of parenteral therapy, once clinical
improvement has been demonstrated.

IV Administration

● pH: 4.5–5.5.
● Intermittent Infusion: Reconstitute 500-mg

vial with 10 mL of sterile injection or 0.9% NaCl
and shake gently to form a suspension of 50 mg/
mL. Diluent: Withdraw the resulting solution
using a 21-gauge needle and add it to 100 mL of
0.9% NaCl or D5W; gently shake until clear. For
moderate or severe renal impairment, with-
draw 55 mL of this solution from the bag and
discard. Solution should be clear and colorless

to slightly yellow. Concentration: Final concen-
tration is 4.5 mg/mL. Suspension is stable for 1 hr
prior to dilution in infusion bag. Administer
within 8 hr of reconstitution with 0.9% NaCl or 4
hr of reconstitution with D5W at room tempera-
ture or 24 hr if refrigerated; do not freeze. Rate:
Administer over 1 hr. Do not administer direct IV.

● Y-Site Compatibility: acyclovir, amikacin, ami-
nophylline, amiodarone, anidulafungin, atropine,
azithromycin, bumetanide, calcium gluconate,
carboplatin, caspofungin, ceftaroline, ciprofloxa-
cin, cisplatin, cyclophosphamide, cyclosporine,
daptomycin, dexamethasone, digoxin, diltiazem,
diphenhydramine, dobutamine, docetaxel, dopa-
mine, doxorubicin, enalaprilat, esmolol, esome-
prazole, etoposide phosphate, famotidine, fen-
tanyl, fluconazole, fluorouracil, foscarnet,
fucosemide, gemcitabine, gentamicin, granise-
tron, heparin, hydrocortisone sodium succinate,
hydromorphone, ifosfamide, insulin, labetalol,
levofloxacin, linezolid, lorazepam, magnesium
sulfate, mannitol, meperidine, methotrexate,
methylprednisolone, metoclopramide, metroni-
dazole, micafungin, midazolam, milrinone, mor-
phine, moxifloxacin, norepinephrine, ondanse-
tron, paclitaxel, pantoprazole, phenobarbital,
phenylephrine, potassium chloride, ranitidine,
sodium bicarbonate, sodium phosphates, tacroli-
mus, telavancin, tigecycline, tobramycin, vanco-
mycin, voriconazole, zidovudine.

● Y-Site Incompatibility: Do not mix with or
physically add to solutions containing other medi-
cations, diazepam, potassium phosphates, propo-
fol.

Patient/Family Teaching
● Advise patient to report the signs of superinfec-

tion (black, furry overgrowth on the tongue; vagi-
nal itching or discharge; loose or foul-smelling
stools) and allergy. Consult health care profes-
sional before treating with antidiarrheals.

● Caution patient to notify health care professional
if rash, or fever and diarrhea occur, especially if
stool contains blood, pus, or mucus. Advise pa-
tient not to treat diarrhea without consulting
health care professional. May occur up to several
weeks after discontinuation of medication.

Evaluation/Desired Outcomes
● Resolution of the signs and symptoms of infec-

tion. Length of time for complete resolution de-
pends on the organism and site of infection. Du-
ration may be extended up to 14 days for patients
with concurrent bacteremia.

doxazosin (dox-ay-zoe-sin)
Cardura, Cardura XL
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Classification
Therapeutic: antihypertensives
Pharmacologic: peripherally acting antiadre-
nergics

Pregnancy Category C

Indications
Hypertension (alone or with other agents) (immedi-
ate-release only). Symptomatic benign prostatic hy-
perplasia (BPH).

Action
Dilates both arteries and veins by blocking postsy-
naptic alpha1-adrenergic receptors. Therapeutic
Effects: Lowering of BP. Increased urine flow and
decreased symptoms of BPH.

Pharmacokinetics
Absorption: Well absorbed following oral admin-
istration.
Distribution: Probably enters breast milk; rest of
distribution unknown.
Protein Binding: 98–99%.
Metabolism and Excretion: Extensively metabo-
lized by the liver.
Half-life: 22 hr.

TIME/ACTION PROFILE

ROUTE ONSET PEAK DURATION

PO† 1–2 hr 2–6 hr 24 hr
PO-XL‡ 5 wk unknown unknown

† Antihypertensive effect
‡ Improved urinary flow and BPH symptoms

Contraindications/Precautions
Contraindicated in: Hypersensitivity.
Use Cautiously in: Hepatic dysfunction; Gastroin-
testinal narrowing (XL only); Geri: Appears on Beers
list. Geriatric patients are atqrisk for hypotension;
OB, Lactation, Pedi: Safety not established; Patients
undergoing cataract surgery (qrisk of intraopera-
tive floppy iris syndrome).

Adverse Reactions/Side Effects
CNS: dizziness, headache, depression, drowsiness,
fatigue, nervousness, weakness. EENT: abnormal
vision, blurred vision, conjunctivitis, epistaxis, intra-
operative floppy iris syndrome. Resp: dyspnea. CV:
first-dose orthostatic hypotension, arrhythmias,
chest pain, edema, palpitations. GI: abdominal dis-
comfort, constipation, diarrhea, dry mouth, flatu-
lence, nausea, vomiting. GU:plibido, sexual dys-
function. Derm: flushing, rash, urticaria. MS:
arthralgia, arthritis, gout, myalgia.

Interactions
Drug-Drug:qrisk of hypotension with sildenafil,
tadalafil, vardenafil, other antihypertensives,
nitrates, or acute ingestion of alcohol. NSAIDs,
sympathomimetics, or estrogens maypeffects of
antihypertensive therapy.

Route/Dosage
Hypertension
PO (Adults): —1 mg once daily, may be gradually
qat 2-wk intervals to 2–16 mg/day; incidence of
postural hypotension greatlyqat doses �4 mg/day.
BPH—1 mg once daily, may be gradually increased
to 8 mg/day.

Benign Prostatic Hyperplasia
PO (Adults): Immediate release—1 mg once
daily, may beqevery 1–2 wk up to 8 mg/day; Ex-
tended release—4 mg once daily (with breakfast),
may beqin 3–4 wk to 8 mg/day.

Availability (generic available)
Tablets: 1 mg, 2 mg, 4 mg, 8 mg. Extended-re-
lease tablets: 4 mg, 8 mg.

NURSING IMPLICATIONS
Assessment
● Monitor BP and pulse 2–6 hr after first dose,

with each increase in dose, and periodically dur-
ing therapy. Report significant changes.

● Assess for first-dose orthostatic hypotension and
syncope. Incidence may be dose related. Observe
patient closely during this period and take pre-
cautions to prevent injury.

● Monitor intake and output ratios and daily
weight, and assess for edema daily, especially at
beginning of therapy. Report weight gain or
edema.

● BPH: Assess patient for symptoms of prostatic hy-
perplasia (urinary hesitancy, feeling of incom-
plete bladder emptying, interruption of urinary
stream, impairment of size and force of urinary
stream, terminal urinary dribbling, straining to
start flow, dysuria, urgency) prior to and periodi-
cally during therapy.

Potential Nursing Diagnoses
Impaired urinary elimination (Indications)
Risk for injury (Side Effects)

Implementation
● Do not confuse Cardura with Coumadin.
● PO: Administer daily dose at bedtime.
● XL tablets should be swallowed whole; do not

break, crush, or chew.
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● Hypertension: May be administered concur-
rently with a diuretic or other antihypertensive.

Patient/Family Teaching
● Emphasize the importance of continuing to take

this medication, even if feeling well. Instruct pa-
tient to take medication at the same time each
day. Take missed doses as soon as remembered
unless almost time for next dose. Do not double
doses.

● May cause drowsiness or dizziness. Advise patient
to avoid driving or other activities requiring alert-
ness until response to medication is known.

● Caution patient to change positions slowly to de-
crease orthostatic hypotension.

● Instruct patient to notify health care professional
of all Rx or OTC medications, vitamins, or herbal
products being taken and to avoid concurrent use
of alcohol or OTC medications and herbal prod-
ucts, especially cold preparations, without con-
sulting health care professional, especially cough,
cold, or allergy remedies.

● Emphasize the importance of follow-up visits to
determine effectiveness of therapy.

● Hypertension: Instruct patient and family on
proper technique for BP monitoring. Advise them
to check BP at least weekly and report significant
changes.

● Encourage patient to comply with additional in-
terventions for hypertension (weight reduction,
low-sodium diet, smoking cessation, moderation
of alcohol consumption, regular exercise, and
stress management).

Evaluation/Desired Outcomes
● Decrease in BP without appearance of side ef-

fects.
● Decrease in urinary symptoms of BPH.

REMS

doxepin (dox-e-pin)
Silenor, SINEquan, Zonalon
Classification
Therapeutic: antianxiety agents, antidepres-
sants, antihistamines (topical), sedative/
hypnotics
Pharmacologic: tricyclic antidepressants

Pregnancy Category C

Indications
PO: Management of: Depression, Insomnia. Topi-
cal: Short-term control of pruritus associated with:
Eczematous dermatitis, Lichen simplex chronicus.
Unlabeled Use: PO: Management of: Chronic
pain syndromes, Pruritus, Dermatitis, Anxiety.

Action
PO: Prevents the reuptake of norepinephrine and
serotonin by presynaptic neurons; resultant accu-
mulation of neurotransmitters potentiates their ac-
tivity. Also possesses significant anticholinergic
properties. Topical: Antipruritic action due to anti-
histaminic properties. Therapeutic Effects: PO:
Relief of depression. Decreased anxiety. Sedation
and improved sleep maintenance. Topical: De-
creased pruritus.

Pharmacokinetics
Absorption: Well absorbed from the GI tract, al-
though much is metabolized on first pass through
the liver. Some systemic absorption follows topical
application.
Distribution: Widely distributed. Enters breast
milk; probably crosses the placenta.
Metabolism and Excretion: Metabolized by the
liver by the CYP2C19 and CYP2D6 isoenzymes; the
CYP2C19 enzyme system exhibits genetic polymor-
phism; 15–20% of Asian patients and 3–5% of Cau-
casian and Black patients may be poor metabolizers
of CYP2C19 and may have significantlyqdoxepin
concentrations and anqrisk of adverse effects; the
CYP2D6 enzyme system also exhibits genetic poly-
morphism; �7% of population may be poor meta-
bolizers of CYP2D6 and may have significantlyq
doxepin concentrations and anqrisk of adverse ef-
fects. Some conversion to active antidepressant
compound. May re-enter gastric juice via secretion
from enterohepatic circulation, where more absorp-
tion may occur.
Half-life: 8–25 hr.

TIME/ACTION PROFILE (antidepressant
activity)

ROUTE ONSET PEAK DURATION

PO 2–3 wk up to 6 wk days–weeks

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Concurrent
use of MAO inhibitors; Some products contain bisul-
fites and should be avoided in patients with known
intolerance; Untreated angle-closure glaucoma; Se-
vere urinary retention; Period immediately after
myocardial infarction; history of QTc prolongation,
heart failure, cardiac arrhythmia.
Use Cautiously in: Geri: Pre-existing cardiovas-
cular disease (qrisk of adverse reactions); Prostatic
enlargement (more susceptible to urinary reten-
tion); Seizures; OB: Use only if potential maternal
benefit outweighs risks to fetus; Lactation: Use dur-
ing lactation may result in neonatal sedation. Rec-
ommend discontinue drug or bottle-feed; Pedi: May
qrisk of suicide attempt/ideation especially during
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dose early treatment or dose adjustment; risk may
be greater in children or adolescents; safety not es-
tablished; Geri: Appears on Beers list and is associ-
ated withqfalls risk secondary to anticholinergic
and sedative effects. Geriatric patients should have
initial dosagep.

Adverse Reactions/Side Effects
CNS: fatigue, sedation, agitation, confusion, halluci-
nations. EENT: blurred vision,qintraocular pres-
sure. CV: hypotension, arrhythmias, ECG abnormali-
ties. GI: constipation, dry mouth,qappetite,
hepatitis, nausea, paralytic ileus, weight gain. GU:p
libido, urinary retention. Derm: photosensitivity,
rash. Hemat: blood dyscrasias. Misc: hypersensi-
tivity reactions.

Interactions
Apply to both topical and oral use.
Drug-Drug: Doxepin is metabolized in the liver by
the cytochrome P450 2D6 enzyme and its action
may be affected by drugs that compete for metabo-
lism by this enzyme including other antidepres-
sants, phenothiazines, carbamazepine, propa-
fenone, flecainide; when used concurrently,
dosagepof one or the other or both may be neces-
sary. Concurrent use of other drugs that inhibit the
activity of the enzyme, including cimetidine, quini-
dine, amiodarone, and ritonavir, may result in
qeffects of doxepin. May cause hypotension, tachy-
cardia, and potentially fatal reactions when used
with MAO inhibitors (avoid concurrent use—dis-
continue 2 wk prior to doxepin). Concurrent use
with SSRI antidepressants may result inqsero-
tonin syndrome and should be avoided (fluoxetine
should be stopped 5 wk before). Concurrent use
with clonidine may result in hypertensive crisis and
should be avoided. Concurrent use with levodopa
may result in delayed/pabsorption of levodopa or
hypertension. Blood levels and effects may bepby
rifamycins.qCNS depression with other CNS de-
pressants including alcohol, antihistamines,
clonidine, opioid analgesics, and sedative/hyp-
notics. Barbiturates may alter blood levels and ef-
fects. Adrenergic and anticholinergic side effects
may beqwith other agents having these proper-
ties. Phenothiazines or hormonal contracep-
tivesqlevels and may cause toxicity. Smoking may
qmetabolism and alter effects.
Drug-Natural Products: Concomitant use of
kava-kava, valerian, or chamomile canqCNS
depression.qanticholinergic effects with jimson
weed and scopolia.

Route/Dosage
PO (Adults): Antidepressant/antianxiety—25
mg 3 times daily, may beqas needed (up to 150
mg/day in outpatients or 300 mg/day in inpatients;
some patients may require only 25–50 mg/day).
Once stabilized, entire daily dose may be given at
bedtime. Antipruritic—10 mg at bedtime initially,
may bequp to 25 mg. Insomnia—6 mg at bed-
time (should not exceed 3 mg/day if concurrently
taking cimetidine).
PO (Geriatric Patients): Antidepressant—25–
50 mg/day initially, may beqas needed. Insom-
nia—3 mg at bedtime, may beqas needed to 6 mg
at bedtime (should not exceed 3 mg/day if concur-
rently taking cimetidine).
Topical (Adults): Apply 4 times daily (wait 3–4 hr
between applications) for up to 8 days.

Availability (generic available)
Capsules: 10 mg, 25 mg, 50 mg, 75 mg, 100 mg,
150 mg. Tablets (Silenor): 3 mg, 6 mg. Oral
concentrate: 10 mg/mL. Topical cream: 5%.

NURSING IMPLICATIONS
Assessment
● Monitor BP and pulse rate prior to and during

initial therapy. Patients taking high doses or with
a history of cardiovascular disease should have
ECG monitored prior to and periodically during
therapy.

● Assess for sexual dysfunction (decreased libido;
erectile dysfunction).

● Assess weight and BMI initially and throughout
treatment. Obtain FBS and cholesterol levels in
overweight/obese individuals.

● Geri: Assess falls risk and institute fall prevention
strategies. Assess for anticholinergic effects.

● Depression: Assess mental status and mood
changes (orientation, mood, behavior) fre-
quently, especially during initial few months of
therapy and during dose changes. Confusion, agi-
tation, and hallucinations may occur during initi-
ation of therapy and may require dose reduction.
Assess for suicidal tendencies, especially during
early therapy. Restrict amount of drug available to
patient. Risk may be increased in children, ado-
lescents, and adults �24 yrs. Inform health care
professional if patient demonstrates significant in-
crease in signs of depression (depressed mood,
loss of interest in usual activities, significant
change in weight and/or appetite, insomnia or hy-
persomnia, psychomotor agitation or retardation,
increased fatigue, feelings of guilt or worthless-
ness, slowed thinking or impaired concentration,
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suicide attempt or suicidal ideation). Restrict
amount of drug available to patient.

● Assess for serotonin syndrome (mental changes
[agitation, hallucinations, coma], autonomic in-
stability [tachycardia, labile BP, hyperthermia],
neuromuscular aberrations [hyperreflexia, inco-
ordination], and/or GI symptoms [nausea, vomit-
ing, diarrhea]), especially in patients taking other
serotonergic drugs (SSRIs, SNRIs, triptans).

● Anxiety: Assess degree and manifestations of an-
xiety prior to and during therapy.

● Pain: Assess the type, location, and severity of
pain prior to and periodically during therapy. Use
pain scale to assess effectiveness of therapy.

● Topical: Assess pruritic area prior to and peri-
odically during therapy.

● Lab Test Considerations: Monitor WBC and
differential blood counts, hepatic function, and
serum glucose periodically. May causeqserum
bilirubin and alkaline phosphatase levels. May
cause bone marrow depression. Serum glucose
may beqorp.

Potential Nursing Diagnoses
Ineffective coping (Indications)
Risk for injury (Side Effects)
Sexual dysfunction (Side Effects)

Implementation
● Do not confuse Sinequan with Seroquel, saquina-

vir, Singulair, or Zonegran.
● May be given as a single dose 30 min before bed-

time to minimize sedation during the day. Dose
increases should be made at bedtime because of
sedation. Dose titration is a slow process; may
take weeks to months.

● To avoid withdrawal, taper by 50% for 3 days,
then 50% again for 3 days, then discontinue.

● PO: Administer medication with or immediately
following a meal to minimize gastric irritation.
Capsules may be opened and mixed with foods or
fluids if patient has difficulty swallowing.

● Oral concentrate must be diluted in at least 120
mL of water, milk, or fruit juice. Do not mix with
carbonated beverages or grape juice. Use cali-
brated measuring device to ensure accurate
amount.

● Topical: Apply thin film of doxepin cream only to
affected areas, and rub in gently. Apply only to af-
fected skin; not for ophthalmic, oral, or intravagi-
nal use.

Patient/Family Teaching
● Inform patient that systemic side effects may oc-

cur with oral or topical use.
● May cause drowsiness and blurred vision. Cau-

tion patient to avoid driving and other activities

requiring alertness until response to the medica-
tion is known.

● Orthostatic hypotension, sedation, and confusion
are common during early therapy, especially in
geriatric patients. Protect patient from falls. Insti-
tute fall precautions. Advise patient to change po-
sitions slowly.

● Advise patient to avoid alcohol or other CNS de-
pressant drugs during and for at least 3–7 days
after therapy has been discontinued.

● Inform patient that doxepin my cause getting up
out of bed while not being fully awake and do an
activity that patients does not know they are do-
ing. The next morning, they may not remember
that they did anything during the night. May occur
more frequently with alcohol or other sedatives.
Advise patient to notify health care professional if
this occurs.

● Instruct patient to notify health care professional
if urinary retention occurs or if dry mouth or
constipation persists. Sugarless candy or gum
may diminish dry mouth, and an increase in fluid
intake or bulk may prevent constipation. If symp-
toms persist, dose reduction or discontinuation
may be necessary. Consult health care profes-
sional if dry mouth persists for more than 2 wk.

● Advise patient to notify health care professional of
medication regimen prior to treatment or sur-
gery.

● PO: Instruct patient to take medication as di-
rected. Take missed doses as soon as possible
unless almost time for next dose; if regimen is a
single dose at bedtime, do not take in the morn-
ing because of side effects. Advise patient that
drug effects may not be noticed for at least 2 wk.
Abrupt discontinuation may cause nausea, vomit-
ing, diarrhea, headache, trouble sleeping with
vivid dreams, and irritability. Advise patient, fam-
ily, and caregivers to look for suicidality, espe-
cially during early therapy or dose changes. Notify
health care professional immediately if thoughts
about suicide or dying, attempts to commit sui-
cide, new or worse depression or anxiety, agita-
tion or restlessness, panic attacks, insomnia, new
or worse irritability, aggressiveness, acting on
dangerous impulses, mania, or other changes in
mood or behavior or if symptoms of serotonin
syndrome occur.

● Caution patient to use sunscreen and protective
clothing to prevent photosensitivity reactions.

● Inform patient that urine may turn blue-green in
color.

● Inform patient of need to monitor dietary intake.
Increase in appetite is possible and may lead to
undesired weight gain.
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● Therapy for depression is usually prolonged. Em-
phasize the importance of follow-up exams to
monitor effectiveness and side effects.

● Topical: Instruct patient to apply a thin film of
medication exactly as directed; do not use more
medication than directed, apply to a larger area
than directed, use more often than directed, or
use longer than 8 days.

● Inform patient that topical preparation may cause
burning, stinging, swelling, increased itching, or
worsening of eczema. Notify health care profes-
sional if these symptoms become bothersome.

● Caution patient not to use occlusive dressings;
may increase systemic absorption.

● Advise patient to notify health care professional if
excessive drowsiness occurs with topical applica-
tion. Number of applications per day, amount of
cream applied, or area of application may be re-
duced. May require discontinuation of therapy.

Evaluation/Desired Outcomes
● Increased sense of well-being.
● Renewed interest in surroundings.
● Increased appetite.
● Improved energy level.
● Improved sleep.
● Decrease in anxiety.
● Decrease in chronic pain. Patients may require

2–6 wk of oral therapy before full therapeutic ef-
fects of medication are evident.

● Decrease in pruritus associated with eczema.

doxercalciferol, See VITAMIN D
COMPOUNDS.

HIGH ALERT

DOXOrubicin
(dox-oh-roo-bi-sin)
Adriamycin, Caelyx, Myocet
Classification
Therapeutic: antineoplastics
Pharmacologic: anthracyclines

Pregnancy Category D

Indications
Alone or with other modalities in the treatment of
various solid tumors including: Breast, Ovarian,
Bladder, Bronchogenic carcinoma, Malignant lym-
phomas and leukemias.

Action
Inhibits DNA and RNA synthesis by forming a com-
plex with DNA; action is cell-cycle S-phase–specific.
Also has immunosuppressive properties. Thera-
peutic Effects: Death of rapidly replicating cells,
particularly malignant ones.

Pharmacokinetics
Absorption: Administered IV only, resulting in
complete bioavailability.
Distribution: Widely distributed; does not cross
the blood-brain barrier; extensively bound to tis-
sues.
Metabolism and Excretion: Mostly metabolized
by the liver. Converted by liver to an active com-
pound. Excreted predominantly in the bile, 50% as
unchanged drug. Less than 5% eliminated un-
changed in the urine.
Half-life: 16.7 hr.

TIME/ACTION PROFILE (effect on blood
counts)

ROUTE ONSET PEAK DURATION

IV 10 days 14 days 21–24 days

Contraindications/Precautions
Contraindicated in: Hypersensitivity; OB, Lacta-
tion: Pregnancy or lactation.
Use Cautiously in: History of cardiac disease or
high cumulative doses of anthracyclines; Depressed
bone marrow reserve; Liver impairment (reduce
dose if serum bilirubin �1.2 mg/dL); Children, geri-
atric patients, mediastinal radiation, concurrent cy-
clophosphamide (qrisk of cardiotoxicity); OB: Pa-
tients with childbearing potential.

Adverse Reactions/Side Effects
Resp: recall pneumonitis. CV: CARDIOMYOPATHY,
ECG changes. GI: diarrhea, esophagitis, nausea, sto-
matitis, vomiting. GU: red urine. Derm: alopecia,
photosensitivity. Endo: sterility, prepubertal growth
failure with temporary gonadal impairment (chil-
dren only). Hemat: anemia, leukopenia, thrombo-
cytopenia. Local: phlebitis at IV site, tissue necro-
sis. Metab: hyperuricemia. Misc: hypersensitivity
reactions.

Interactions
Drug-Drug:qbone marrow depression with other
antineoplastics or radiation therapy. Pediatric
patients who have received concurrent doxorubicin
and dactinomycin have anqrisk of recall pneu-
monitis at variable times following local radiation
therapy. Mayqskin reactions at previous radiation
therapy sites. If paclitaxel is administered first,
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clearance of doxorubicin ispand the incidence and
severity of neutropenia and stomatitis areq(prob-
lem is diminished if doxorubicin is administered
first). Hematologic toxicity isqand prolonged by
concurrent use of cyclosporine; risk of coma and
seizures is alsoq. Incidence and severity of neutro-
penia and thrombocytopenia areqby concurrent
progesterone. Phenobarbital mayqclearance
and decrease effects of doxorubicin. Doxorubicin
maypmetabolism andqeffects of phenytoin.
Streptozocin mayqthe half-life of doxorubicin
(dosagepof doxorubicin recommended). Mayq
risk of hemorrhagic cystitis from cyclophospha-
mide or hepatitis from mercaptopurine. Cardiac
toxicity may beqby radiation therapy or cyclo-
phosphamide. Maypantibody response to live-
virus vaccines andqrisk of adverse reactions.

Route/Dosage
Other regimens are used.
IV (Adults): 60–75 mg/m2 daily, repeat q 21 days;
or 25–30 mg/m2 daily for 2–3 days, repeat q 3–4
wk or 20 mg/m2/wk. Total cumulative dose should
not exceed 550 mg/m2 without monitoring of car-
diac function or 400 mg/m2 in patients with previous
chest radiation or other cardiotoxic chemotherapy.
IV (Children): 30 mg/m2/day for 3 days every 4
wk.

Hepatic Impairment
IV (Adults): Serum bilirubin 1.2–3mg/dL—50%
of usual dose; serum bilirubin 3.1–5 mg/dL—25%
of usual dose.

Availability (generic available)
Powder for injection: 10 mg/vial, 20 mg/vial, 50
mg/vial, 150 mg/vial. Solution for injection: 2
mg/mL.

NURSING IMPLICATIONS
Assessment
● Monitor BP, pulse, respiratory rate, and tempera-

ture frequently during administration. Report sig-
nificant changes.

● Monitor for bone marrow depression. Assess for
bleeding (bleeding gums, bruising, petechiae,
guaiac stools, urine, and emesis) and avoid IM
injections and taking rectal temperatures if plate-
let count is low. Apply pressure to venipuncture
sites for 10 min. Assess for signs of infection dur-
ing neutropenia. Anemia may occur. Monitor for
increased fatigue, dyspnea, and orthostatic hypo-
tension.

● Monitor intake and output ratios, and report oc-
currence of significant discrepancies. Encourage
fluid intake of 2000–3000 mL/day. Allopurinol
and alkalinization of the urine may be used to de-

crease serum uric acid levels and to help prevent
urate stone formation.

● Severe and protracted nausea and vomiting may
occur as early as 1 hr after therapy and may last
24 hr. Administer parenteral antiemetics 30–45
min prior to therapy and routinely around the
clock for the next 24 hr as indicated. Monitor
amount of emesis and notify physician or other
health care professional if emesis exceeds guide-
lines to prevent dehydration.

● Monitor for development of signs of cardiac tox-
icity, which may be either acute and transient (ST
segment depression, flattened T wave, sinus
tachycardia, and extrasystoles) or late onset
(usually occurs 1–6 mo after initiation of ther-
apy) and characterized by intractable HF (pe-
ripheral edema, dyspnea, rales/crackles, weight
gain). Chest x-ray, echocardiography, ECGs, and
radionuclide angiography may be ordered prior
to and periodically during therapy. Cardiotoxicity
is more prevalent in children younger than 2 yr
and geriatric patients. Dexrazoxane may be used
to prevent cardiotoxicity in patients receiving cu-
mulative doses of �300 mg/m2.

● Assess injection site frequently for redness, irrita-
tion, or inflammation. Doxorubicin is a vesicant
but may infiltrate painlessly even if blood returns
on aspiration of infusion needle. Severe tissue
damage may occur if doxorubicin extravasates. If
extravasation occurs, stop infusion immediately,
restart, and complete dose in another vein. Local
infiltration of antidote is not recommended. Apply
ice packs and elevate and rest extremity for 24–
48 hr to reduce swelling, then resume normal ac-
tivity as tolerated. May also use DMSO or dexra-
zoxane to treat extravasation. For DMSO: Apply
dimethyl sulfoxide (DMSO) 99% by saturating a
gauze pad and painting on an area twice the size
of the extravasation. Allow site to air dry and re-
peat application every 6 hours for 14 days. Do not
cover the area with dressing. For dexrazoxane:
Administer first infusion as soon as possible
within 6 hrs of extravasation. Remove ice packs
for at least 15 minutes prior to and during dexra-
zoxane administration. Recommended dose of
dexrazoxane for day 1 is 1,000 mg/m2 (up to
2,000 mg), the dose for day 2 is 1,000 mg/m2
(up to 2,000 mg), and the dose for day 3 is 500
mg/m2 (up to 1,000 mg). Dexrazoxane is admin-
istered as an IV infusion over 1 to 2 hours. Con-
current treatment with topical dimethyl sulfoxide
application should not be used in conjunction
with dexrazoxane, and if administered, may
worsen extravasation-induced tissue injury. If
swelling, redness, and/or pain persists beyond 48
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hr, immediate consultation for possible debride-
ment is indicated.

● Assess oral mucosa frequently for development of
stomatitis. Increased dosing interval and/or de-
creased dosing is recommended if lesions are
painful or interfere with nutrition.

● Lab Test Considerations: Monitor CBC and dif-
ferential prior to and periodically during therapy.
The WBC nadir occurs 10–14 days after administra-
tion, and recovery usually occurs by the 21st day.
Thrombocytopenia and anemia may also occur. In-
creased dosing interval and/or decreased dose is
recommended if ANC is �1000 cells/mm3 and/or
platelet count is �50,000 cells/mm3.

● Monitor renal (BUN and creatinine) and hepatic
(AST, ALT, LDH, and serum bilirubin) function
prior to and periodically during therapy. Dose re-
duction is required for bilirubin �1.2 mg/dL or
serum creatinine �3 mg/dL.

● May causeqserum and urine uric acid concen-
trations.

Potential Nursing Diagnoses
Risk for infection (Adverse Reactions)
Decreased cardiac output (Adverse Reactions)

Implementation
● High Alert: Fatalities have occurred with incor-

rect administration of chemotherapeutic agents.
Before administering, clarify all ambiguous or-
ders; double check single, daily, and course-of-
therapy dose limits; have second practitioner in-
dependently double check original order,
calculations and infusion pump settings.

● High Alert: Do not confuse doxorubicin hydro-
chloride with doxorubicin hydrochloride liposome
(Doxil) or with daunorubicin hydrochloride (Ceru-
bidine) or daunorubicin citrate liposome (Dauno-
Xome) or with idarubicin. Clarify orders that do not
include generic and brand names.

● Solution should be prepared in a biologic cabi-
net. Wear gloves, gown, and mask while handling
medication. Discard IV equipment in specially
designated containers (see Appendix L).

● Aluminum needles may be used to administer
doxorubicin but should not be used during stor-
age, because prolonged contact results in discol-
oration of solution and formation of a dark pre-
cipitate. Solution is red.

IV Administration

● pH: 3.8–6.5.
● Direct IV: Diluent: Dilute each 10 mg with 5

mL of 0.9% NaCl (nonbacteriostatic) for injec-
tion. Shake to dissolve completely. Do not add to

IV solution. Reconstituted medication is stable for
24 hr at room temperature and 48 hr if refriger-
ated. Protect from sunlight. Concentration: 2
mg/mL. Rate: Administer each dose over 3–5
minutes through Y-site of a free-flowing infusion
of 0.9% NaCl or D5W. Facial flushing and ery-
thema along involved vein frequently occur when
administration is too rapid.

● Intermittent Infusion: Has also been mixed in
100–250 mL of 0.9% NaCl. Rate: Infuse over
30–60 min.

● Y-Site Compatibility: alemtuzumab, alfentanil,
amifostine, amikacin, anidulafungin, argatroban,
aztreonam, bivalirudin, bleomycin, bumetanide,
buprenorphine, butorphanol, calcium chloride,
calcium gluconate, carboplatin, carmustine, cas-
pofungin, chlorpromazine, ciprofloxacin, cispla-
tin, cladribine, clindamycin, cyclophosphamide,
cyclosporine, cytarabine, dactinomycin, daptomy-
cin, dexamethasone, dexmedetomidine, dexra-
zoxane, diltiazem, diphenhydramine, dobuta-
mine, docetaxel, dolasetron, dopamine,
doripenem, doxycycline, droperidol, enalaprilat,
ephedrine, epinephrine, erythromycin, esmolol,
etoposide, etoposide phosphate, famotidine, fen-
oldopam, fentanyl, filgrastim, fluconazole, fludar-
abine, gemcitabine, gentamicin, granisetron, hal-
operidol, hydrocortisone, hydromorphone,
ifosfamide, imipenem/cilastatin, irinotecan, iso-
proterenol, ketorolac, labetalol, leucovorin cal-
cium, levorphanol, lidocaine, linezolid, loraze-
pam, mannitol, mechlorethamine, melphalan,
meperidine, mesna, methotrexate, metoclopra-
mide, metoprolol, metronidazole, midazolam,
milrinone, mitomycin, morphine, nalbuphine,
naloxone, nesiritide, nicardipine, nitroglycerin,
nitroprusside, octreotide, ondansetron, oxalipla-
tin, paclitaxel, palonosetron, pamidronate, pan-
curonium, phenylephrine, potassium acetate, po-
tassium chloride, procainamide,
prochlorperazine, promethazine, propranolol,
quinupristin/dalfopristin, ranitidine, sargramos-
tim, sodium acetate, sufentanil, tacrolimus, teni-
poside, theophylline, thiotepa, ticarcillin/clavu-
lanate, tigecycline, tirofiban, tobramycin,
topotecan, trastuzumab, vancomycin, vasopres-
sion, vecuronium, verapamil, vinblastine, vincris-
tine, vinorelbine, zidovudine, zoledronic acid.

● Y-Site Incompatibility: acyclovir, allopurinol,
aminophylline, amiodarone, amphotericin B cho-
lesteryl, amphotericin B colloidal, amphotericin
B lipid complex, amphotericin B liposome, ampi-
cillin, ampicillin/sulbactam, cefazolin, cefepime,
cefoperazone, cefotaxime, cefotetan, cefoxitin,
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ceftazidime, ceftriaxone, cefuroxime, diazepam,
digoxin, ertapenem, foscarnet, fosphenytoin, gan-
ciclovir, magnesium sulfate, meropenem, metho-
hexital, pantoprazole, pemetrexed, pentamidine,
pentobarbital, phenobarbital, phenytoin, pipera-
cillin/tazobactam, potassium phosphates, propo-
fol, rituximab, sodium phosphates, thiopental, tri-
methoprim/sufamethoxazole, voriconazole.

Patient/Family Teaching
● Instruct patient to notify health care professional

promptly if fever; sore throat; signs of infection;
bleeding gums; bruising; petechiae; blood in
stools, urine, or emesis; increased fatigue; dysp-
nea; or orthostatic hypotension occurs. Caution
patient to avoid crowds and persons with known
infections. Instruct patient to use soft toothbrush
and electric razor and to avoid falls. Caution pa-
tient not to drink alcoholic beverages or take
medication containing aspirin or NSAIDs, be-
cause these may precipitate gastric bleeding.

● Instruct patient to report pain at injection site im-
mediately.

● Instruct patient to inspect oral mucosa for ery-
thema and ulceration. If ulceration occurs, advise
patient to use sponge brush, rinse mouth with wa-
ter after eating and drinking, and confer with
health care professional if mouth pain interferes
with eating. Pain may require treatment with
opioid analgesics. The risk of developing stomati-
tis is greatest 5–10 days after a dose; the usual
duration is 3–7 days.

● Instruct patient to notify health care professional
immediately if irregular heartbeat, shortness of
breath, swelling of lower extremities, or skin irri-
tation (swelling, pain, or redness of feet or
hands) occurs.

● Discuss the possibility of hair loss with patient.
Explore methods of coping. Regrowth usually oc-
curs 2–3 mo after discontinuation of therapy.

● Instruct patient not to receive any vaccinations
without advice of health care professional.

● Inform patient that medication may cause urine
to appear red for 1–2 days.

● Instruct patient to notify health care professional
if skin irritation occurs at site of previous radia-
tion therapy.

● Advise family and/or caregivers to take precau-
tions (i.e., latex gloves) in handling body fluids
for at least 5 days posttreatment.

● Advise patient that this medication may have tera-
togenic effects. Contraception should be used
during and for at least 4 mo after therapy is con-
cluded. Inform patient before initiating therapy
that this medication may cause irreversible go-
nadal suppression.

● Emphasize the need for periodic lab tests to mon-
itor for side effects.

Evaluation/Desired Outcomes
● Decrease in size or spread of malignancies in

solid tumors.
● Improvement of hematologic status in leukemias.

HIGH ALERT

DOXOrubicin, liposomal
(dox-oh-roo-bi-sin lye-poe-sohm-
al)
Doxil
Classification
Therapeutic: antineoplastics
Pharmacologic: anthracyclines

Pregnancy Category D

Indications
AIDS-related Kaposi’s sarcoma (KS) in patients who
cannot tolerate or fail conventional therapy. Ovarian
carcinoma. Multiple myeloma with bortezomib in
patients who have not previously received bortezo-
mib and have received at least one prior therapy.

Action
Inhibits DNA and RNA synthesis by forming a com-
plex with DNA; action is cell-cycle S-phase–specific.
Also has immunosuppressive properties. Encapsula-
tion in a liposome increases uptake by tumors, pro-
longs action, and may decrease some toxicity.
Therapeutic Effects: Death of rapidly replicating
cells, particularly malignant ones.

Pharmacokinetics
Absorption: Administered IV only, resulting in
complete bioavailability.
Distribution: Widely distributed; does not cross
the blood-brain barrier; extensively bound to tissues
(qconcentrations delivered to KS lesions due to li-
posomal carrier).
Metabolism and Excretion: Mostly metabolized
by the liver with conversion to an active compound.
Excreted mostly in bile, 50% as unchanged drug.
�5% eliminated unchanged in the urine.
Half-life: 55 hr.

TIME/ACTION PROFILE (effect on blood
counts)

ROUTE ONSET PEAK DURATION

IV 10 days 14 days 21–24 days

Contraindications/Precautions
Contraindicated in: Hypersensitivity; OB, Lacta-
tion: Pregnancy or lactation.
Use Cautiously in: Pre-existing cardiac disease
orqcumulative doses of anthracyclines; Depressed
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bone marrow reserve; Liver impairment (dosepre-
quired if serum bilirubin �1.2 mg/dL); Geri, Pedi:
Children, geriatric patients, prior mediastinal radia-
tion, concurrent cyclophosphamide (qrisk of cardi-
otoxicity); OB: Patients with childbearing potential.

Adverse Reactions/Side Effects
CNS: weakness. CV: CARDIOMYOPATHY. GI: nausea,
diarrhea,qalkaline phosphatase, moniliasis, stoma-
titis, vomiting. Derm: alopecia, palmar-plantar ery-
throdysesthesia. Hemat: anemia, leukopenia,
thrombocytopenia. Local: injection site reactions.
Misc: ANAPHYLACTOID ALLERGIC REACTIONS, acute in-
fusion-related reactions, fever.

Interactions
Drug-Drug:qbone marrow depression with other
antineoplastics or radiation therapy. Pediatric
patients who have received concurrent doxorubicin
and dactinomycin haveqrisk of recall pneumoni-
tis following local radiation therapy. Mayqskin re-
actions at previous radiation therapy sites. If pa-
clitaxel is administered first, clearance of
doxorubicin ispand incidence and severity of neu-
tropenia and stomatitis areq(problem is less if
doxorubicin is administered first). Hematologic tox-
icity isqby concurrent use of cyclosporine; risk of
coma and seizures is alsoq. Incidence and severity
of neutropenia and thrombocytopenia areqby con-
current progesterone. Phenobarbital mayq
clearance andpeffects of doxorubicin. Doxorubicin
maypmetabolism andqeffects of phenytoin.
Streptozocin mayqthe half-life of doxorubicin
(dose reduction of doxorubicin recommended).
Mayqrisk of hemorrhagic cystitis from cyclophos-
phamide or hepatitis from mercaptopurine. Car-
diac toxicity may beqby radiation therapy or cy-
clophosphamide. Maypantibody response to
live-virus vaccines andqrisk of adverse reac-
tions.

Route/Dosage
Other regimens are used.
IV (Adults): AIDS-related KS—20 mg/m2 every 3
wk; Metastatic ovarian cancer—40–50 mg/m2

every 4 wk; Multiple myeloma—30 mg/m2on day 4
after following borezomib for up to 8 cycles.

Availability
Liposomal dispersion for injection: 20 mg/10
mL.

NURSING IMPLICATIONS
Assessment
● Monitor BP, pulse, respiratory rate, and tempera-

ture frequently during administration. Report sig-
nificant changes.

● Monitor for acute infusion-related reactions con-
sisting of flushing, shortness of breath, facial
swelling, headache, chills, chest pain, back pain,
chest or throat tightness, fever, tachycardia, pru-
ritus, rash, cyanosis, syncope, bronchospasm,
asthma, apnea, which may be accompanied by
hypotension. Reactions usually resolve over 1 day
and are usually limited to first dose. Slowing infu-
sion rate may minimize this reaction. Reaction is
thought to be due to liposome.

● Observe for signs and symptoms of anaphylaxis
(rash, pruritus, laryngeal edema, wheezing). Dis-
continue doxorubicin liposome and notify health
care professional immediately if these problems
occur. Keep epinephrine, an antihistamine, and
resuscitation equipment close by in case of an an-
aphylactic reaction.

● Monitor for bone marrow depression. Assess for
bleeding (bleeding gums, bruising, petechiae,
guaiac stools, urine, and emesis) and avoid IM
injections and taking rectal temperatures if plate-
let count is low. Apply pressure to venipuncture
sites for 10 min. Assess for signs of infection dur-
ing neutropenia. Anemia may occur. Monitor for
increased fatigue, dyspnea, and orthostatic hypo-
tension.

● Monitor intake and output ratios, and report oc-
currence of significant discrepancies. Encourage
fluid intake of 2000–3000 mL/day. Allopurinol
and alkalinization of the urine may be used to de-
crease serum uric acid levels and to help prevent
urate stone formation.

● Severe and protracted nausea and vomiting may
occur as early as 1 hr after therapy and may last
24 hr. Administer parenteral antiemetics 30–45
min prior to therapy and routinely around the
clock for the next 24 hr as indicated. Monitor
amount of emesis and notify health care profes-
sional if emesis exceeds guidelines to prevent de-
hydration.

● Monitor for development of signs of cardiac tox-
icity, which may be either acute and transient (ST
segment depression, flattened T wave, sinus
tachycardia, and extrasystoles) or late onset
(usually occurs 1–6 mo after initiation of ther-
apy) and characterized by intractable HF (pe-
ripheral edema, dyspnea, rales/crackles, weight
gain); occurs more frequently in patients receiv-
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ing a cumulative dose of �550 mg/m2. Chest x-
ray, echocardiography, ECGs, and radionuclide
angiography may be ordered prior to and period-
ically during therapy. Cardiotoxicity is more prev-
alent in children younger than 2 yr and geriatric
patients. Dexrazoxane may be used to prevent
cardiotoxicity in patients receiving cumulative
doses of �300 mg/m2.

● Assess injection site frequently for redness, irrita-
tion, or inflammation. Doxorubicin liposome is
an irritant but may infiltrate painlessly even if
blood returns on aspiration of infusion needle.
Severe tissue damage may occur if doxorubicin li-
posome extravasates. If extravasation occurs,
stop infusion immediately, restart, and complete
dose in another vein. If possible, withdraw 3–5
mL of blood to remove doxorubicin liposome.
Local infiltration of antidote is not recommended.
Delineate the infiltrated area on patient’s skin
with a felt tip marker. Elevate for 48 hours above
heart level using a sling or stockinette dressing
with an observation window cut in the dressing.
Avoid pressure or friction. Do not rub the area.
Observe for signs of increased erythema, pain, or
skin necrosis. If increased symptoms occur, con-
sult a plastic surgeon. After 48 hours, encourage
patient to use extremity normally to promote full
range of motion.

● Assess oral mucosa frequently for development of
stomatitis. Increased dosing interval and/or de-
creased dose is recommended if lesions are pain-
ful or interfere with nutrition.

● Monitor for skin toxicity with prolonged use; pal-
mar-plantar erythrodysesthesia usually occurs af-
ter 6 wk of treatment and consists of swelling,
pain, and erythema of the hands and feet. This
may progress to desquamation but usually re-
gresses after 2 wk. In severe cases, modification
and delay of future doses of doxorubicin lipo-
some may be necessary.

● Lab Test Considerations: Monitor CBC and
differential prior to and periodically during ther-
apy. The WBC nadir occurs 10–14 days after ad-
ministration, and recovery usually occurs by the
21st day. Thrombocytopenia and anemia may
also occur.qdosing interval and/orpdose is
recommended if ANC is �1000 cells/mm3 and/or
platelet count is �50,000 cells/mm3.

● Monitor renal (BUN and creatinine) and hepatic
(AST, ALT, LDH, and serum bilirubin) function
prior to and periodically during therapy. Dose re-
duction is required for bilirubin �1.2 mg/dL or
serum creatinine �3 mg/dL.

● May causeqserum and urine uric acid concen-
trations.

Potential Nursing Diagnoses
Risk for infection (Adverse Reactions)
Decreased cardiac output (Adverse Reactions)

Implementation
● High Alert: Fatalities have occurred with incor-

rect administration of chemotherapeutic agents.
Before administering, clarify all ambiguous or-
ders; double check single, daily, and course-of-
therapy dose limits; have second practitioner in-
dependently double check original order,
calculations, and infusion pump settings.

● High Alert: Do not confuse doxorubicin hydro-
chloride liposome (Doxil) with doxorubicin hy-
drochloride (Adriamycin, Rubex) or with dauno-
rubicin hydrochloride (Cerubidine) or
daunorubicin citrate liposome (DaunoXome). Do
not confuse Doxil with Paxil. Clarify orders that
do not include generic and brand names.

● Prepare solution in a biologic cabinet. Wear
gloves, gown, and mask while handling medica-
tion. Discard IV equipment in specially desig-
nated containers.

● Aluminum needles may be used to administer
doxorubicin but should not be used during stor-
age, because prolonged contact results in discol-
oration of solution and formation of a dark pre-
cipitate. Solution is red.

IV Administration

● pH: 6.5.
● Intermittent Infusion: Diluent: Dilute dose,

up to 90 mg, in 250 mL of D5W. Do not dilute
with other diluents or diluents containing a bacte-
riostatic agent. Solution is not clear, but a translu-
cent red liposomal dispersion. Do not use in-line
filters. Refrigerate diluted solutions and adminis-
ter within 24 hr of dilution. Concentration:
0.36 mg/mL. Rate: Initial rate of infusion should
be 1 mg/min to minimize risk of infusion reac-
tions. If no reactions occur, increase rate to com-
plete administration within 1 hr. Do not adminis-
ter as a bolus or undiluted solution. Rapid
infusion may increase infusion-related reactions.

● Y-Site Compatibility: acyclovir, allopurinol,
aminophylline, ampicillin, anidulafungin, az-
treonam, bivalirudin, bleomycin, butorphanol,
calcium gluconate, carboplatin, cefazolin, cefe-
pime, cefoxitin, ceftriaxone, chlorpromazine, cip-
rofloxacin, cisplatin, clindamycin, cyclophospha-
mide, cytarabine, dacarbazine, dexamethasone
sodium phosphate, diphenhydramine, dobuta-
mine, dopamine, droperidol, enalaprilat, etopo-
side, famotidine, fluconazole, fluorouracil, furo-
semide, ganciclovir, gentamicin, granisetron,
haloperidol, heparin, hydrocortisone sodium
succinate, hydromorphone, ifosfamide, leucovo-
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rin, lorazepam, magnesium sulfate, mesna, meth-
otrexate, methylprednisolone sodium succinate,
metronidazole, octreotide, ondansetron, potas-
sium chloride, prochlorperazine, ranitidine, so-
dium acetate, ticarcillin/clavulanate, tigecycline,
tirofiban, tobramycin, trastuzumab, trimetho-
prim/sulfamethoxazole, vancomycin, vinblastine,
vincristine, vinorelbine, zidovudine.

● Y-Site Incompatibility: amphotericin B choles-
teryl, amphotericin B colloidal, buprenorphine,
cefoperazone, ceftazidime, docetaxel, hydroxy-
zine, mannitol, metoclopramide, mitoxantrone,
morphine, paclitaxel, piperacillin/tazobactam,
promethazine, sodium bicarbonate.

Patient/Family Teaching
● Instruct patient to notify health care professional

promptly if fever; sore throat; signs of infection;
bleeding gums; bruising; petechiae; blood in
stools, urine, or emesis; increased fatigue; dysp-
nea; or orthostatic hypotension occurs. Caution
patient to avoid crowds and persons with known
infections. Instruct patient to use soft toothbrush
and electric razor and to avoid falls. Caution pa-
tient not to drink alcoholic beverages or take
medication containing aspirin or NSAIDs; may
precipitate gastric bleeding.

● Instruct patient to report pain at injection site im-
mediately.

● Instruct patient to inspect oral mucosa for ery-
thema and ulceration. If ulceration occurs, advise
patient to use sponge brush, rinse mouth with wa-
ter after eating and drinking, and confer with
health care professional if mouth pain interferes
with eating. Pain may require treatment with
opioid analgesics. The risk of developing stomati-
tis is greatest 5–10 days after a dose; the usual
duration is 3–7 days.

● Instruct patient to notify health care professional
immediately if irregular heartbeat, shortness of
breath, swelling of lower extremities, or skin irri-
tation (swelling, pain, or redness of feet or
hands) occurs.

● Discuss the possibility of hair loss with patient.
Explore methods of coping. Regrowth usually oc-
curs 2–3 mo after discontinuation of therapy.

● Instruct patient not to receive any vaccinations
without advice of health care professional.

● Inform patient that medication may cause urine
to appear red for 1–2 days.

● Instruct patient to notify health care professional
if skin irritation occurs at site of previous radia-
tion therapy.

● Advise family and/or caregivers to take precau-
tions (i.e., latex gloves) in handling body fluids
for at least 5 days posttreatment.

● Advise patient that this medication may have tera-
togenic effects. Contraception should be used
during and for at least 4 mo after therapy is con-
cluded. Inform patient before initiating therapy
that this medication may cause irreversible go-
nadal suppression.

● Emphasize the need for periodic lab tests to mon-
itor for side effects.

Evaluation/Desired Outcomes
● Decrease in size or spread of malignancies.
● Arrested progression of KS in patients with HIV

infection.

doxycycline, See TETRACYCLINES.

REMS

dronedarone (droe-ned-a-rone)
Multaq
Classification
Therapeutic: antiarrhythmics
Pharmacologic: benzofurans

Pregnancy Category X

Indications
Reduces the risk of hospitalization in patients with
paroxysmal or persistent atrial fibrillation (AF) or
atrial flutter (AFL), who have had a recent episode
of AF/AFL and have other cardiovascular risk factors
and are currently in sinus rhythm or plan to be car-
dioverted.

Action
Has several antiarrhythmic properties; prolongs PR
and QTc intervals. Therapeutic Effects: Suppres-
sion of AF/AFL.

Pharmacokinetics
Absorption: Poor bioavailability (4%) due to ex-
tensive first pass hepatic metabolism (4%); foodq
bioavailability (15%).
Distribution: Unknown.
Protein Binding: �98%.
Metabolism and Excretion: Undergoes exten-
sive first pass hepatic metabolism; mostly by the
CYP3A enzyme system. 6% excreted in urine as me-
tabolites, 84% was excreted in feces as metabolites.
Minimal elimination as unchanged drug.
Half-life: 13–19 hr.
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TIME/ACTION PROFILE (antiarrhythmic effect)

ROUTE ONSET PEAK DURATION

PO unknown† 3–6 hr‡ 12 hr

† Steady state blood levels are attained at 4– 8 days
‡ Peak levels after individual doses

Contraindications/Precautions
Contraindicated in: Class IV heart failure or
Class II– III heart failure with recent decompensa-
tion requiring hospitalization; Permanent AF; Sec-
ond- or third-degree atrioventricular (AV) block or
sick sinus syndrome (unless a pacemaker is
present); Heart rate �50 bpm; Concurrent use of
strong CYP3A inhibitors or drugs/herbal products
that prolong the QT interval; QTc interval �500 ms;
Concurrent use of Class I or III antiarrhythmics in-
cluding amiodarone, flecainide, propafenone, quini-
dine, disopyramide, dofetilide and sotalol; must be
discontinued prior to treatment; Severe hepatic im-
pairment; OB: May cause fetal harm; Lactation:
Avoid use.
Use Cautiously in: New/worsening heart failure;
Hypokalemia or hypomagnesemia (mayqrisk of ar-
rhythmias); Mild or moderate hepatic impairment;
OB: Women with childbearing potential; contracep-
tion should be used; Pedi: Safety and effectiveness
not established.

Adverse Reactions/Side Effects
CNS: weakness. CV: HF, QTc prolongation. GI:
HEPATOTOXICITY, abdominal pain, diarrhea, nausea,
taste abnormality, vomiting. GU:qserum creati-
nine. Derm: photosensitivity.

Interactions
Drug-Drug: Dronedarone is metabolized by
CYP3A and is a moderate inhibitor of CYP3A and
CYP2D6 enzyme systems; interactions may occur
with other drugs that are substrates for or are me-
tabolized by theses systems. Dronedarone also in-
hibits P-gp, which can result inqabsorption of cer-
tain drugs. Concurrent use of strong CYP3A
inhibitors including ketoconazole, itracona-
zole, voriconazole, cyclosporine, telithromy-
cin, clarithromycin, nefazodone, and ritonavir
or drugs that prolong the QT interval including
phenothiazine antipsychotics, tricyclic antide-
pressants, some oral macrolide antibiotics and
other Class I and III antiarrhythmicsqrisk of
serious adverse cardiovascular reactions and should
be avoided. Concurrent use of CYP3A4 inducers in-
cluding rifampin, phenobarbital, carbamaze-
pine, or phenytoinpblood levels and effectiveness
and should be avoided.qdigoxin levels and the
risk of toxicity (discontinue orpdose by 50% be-
fore treatment and monitor carefully). Mayqdabi-
gatran and warfarin levels and the risk of bleed-

ing. Avoid concurrent use of other
antiarrhythmics, including amiodarone, fle-
cainide, propafenone, quinidine, disopyram-
ide, dofetilide, and sotalol due toqrisk of ad-
verse cardiovascular reactions; discontinue prior to
dronedarone therapy (concurrent use is contraindi-
cated). Concurrent use of calcium channel block-
ersqrisk of adverse cardiovascular reactions (initi-
ate at lower dose and increase only after ECG
evaluation). Concurrent use of beta blockersq
risk of bradycardia (initiate at lower dose and in-
crease only after ECG evaluation). May alsoqlevels
and effects oftricyclic antidepressants, and se-
lective serotonin reuptake inhibitors (SSRIs).
Mayqlevels and risk of toxicity of some HMG-CoA
reductase inhibitors (statins), see recommen-
dations for specific agents. Concurrent use with CYP
3A substrates including sirolimus and tacroli-
mus mayqrisk of serious adverse reactions; moni-
tor and adjust dosage carefully.
Drug-Natural Products: St. John’s wortp
blood levels and maypeffectiveness; avoid concur-
rent use.
Drug-Food: Grapefruit juice mayqlevels and
the risk of toxicity; avoid concurrent ingestion.

Route/Dosage
PO (Adults): 400 mg twice daily.

Availability
Tablets: 400 mg.

NURSING IMPLICATIONS
Assessment
● Assess for signs and symptoms of atrial fibrillation

or atrial flutter (palpitations, abnormal ECG) pe-
riodically during therapy.

● Monitor ECG periodically and at least every 3 mo
during therapy. If QTc �500 ms discontinue ther-
apy.

● Assess for signs and symptoms of hepatic injury
(anorexia, nausea, vomiting, fever, malaise, fa-
tigue, right upper quadrant pain, jaundice, dark
urine, or itching) during therapy. If hepatic injury
is suspected, discontinue therapy and test serum
enzymes, (AST, ALT), alkaline phosphatase, and
serum bilirubin, to determine liver injury. If liver
injury occurs, begin treatment. Do not restart
therapy without another explanation for liver in-
jury.

● Lab Test Considerations: Monitor serum he-
patic enzymes periodically, especially during first
6 mo of therapy.

● Monitor serum potassium and magnesium levels
during therapy and maintain within normal
range. May cause hypokalemia and hypomagne-
semia.



Name /bks_51510_deglin_dg/51510_d        02/21/2012 09:02AM     Plate # 0-Compositepg 479   # 93

droperidol 479

� Canadian drug name. � Genetic implication. Strikethrough � Discontinued.

*CAPITALS indicates life-threatening; underlines indicate most frequent.

D

● Monitor serum creatinine levels periodically dur-
ing therapy. Serum creatinine levels increase by
about 0.1 mg/dL following initiation of therapy
with a rapid onset and plateau after 7 days; re-
versible with discontinuation. If increase and pla-
teau occurs, use increased value as new baseline.

Potential Nursing Diagnoses
Decreased cardiac output (Indications)

Implementation
● Patient should be on concurrent antithrombotic

therapy.
● PO: Administer twice daily with morning and eve-

ning meals; avoid grapefruit juice.

Patient/Family Teaching
● Instruct patient to take dronedarone as directed.

Do not stop taking dronedarone, even if feeling
better without consulting health care profes-
sional. If a dose is missed, omit and take next
dose at regularly scheduled time; do not double
dose. Advise patient to read Medication Guide
before starting therapy and with each Rx refill;
there may be new information.

● Advise patient to avoid grapefruit juice during
therapy.

● Advise patient to notify health care professional if
signs and symptoms of heart failure (weight gain,
dependent edema, increasing shortness of
breath) or hepatic injury occur.

● Instruct patient to notify health care professional
of all Rx or OTC medications, vitamins, or herbal
products being taken and to consult with health
care professional before taking other medica-
tions, especially St. John’s wort.

● May be teratogenic. Caution female patients of
childbearing age to use effective contraception
during therapy and to notify health care profes-
sional if pregnancy is planned or suspected or if
breastfeeding.

Evaluation/Desired Outcomes
● Reduction in hospitalization of patients with par-

oxysmal or persistent atrial fibrillation or atrial
flutter.

droperidol (droe-per-i-dole)
Inapsine
Classification
Therapeutic: sedative/hypnotics
Pharmacologic: butyrophenones

Pregnancy Category C

Indications
Used to produce tranquilization and as an adjunct to
general and regional anesthesia. Unlabeled Use:
Useful in decreasing postoperative or postprocedure
nausea and vomiting.

Action
Similar to haloperidol—alters the action of dopa-
mine in the CNS. Therapeutic Effects: Tranquili-
zation. Suppression of nausea and vomiting in se-
lected situations.

Pharmacokinetics
Absorption: Well absorbed following IM adminis-
tration.
Distribution: Appears to cross the blood-brain
barrier and placenta.
Metabolism and Excretion: Mainly metabolized
by the liver. Only 10% excreted unchanged by the
kidneys.
Half-life: 2.2 hr.

TIME/ACTION PROFILE (sedation)

ROUTE ONSET PEAK DURATION*

IM, IV 3–10 min 30 min 2–4 hr

*Listed as duration of tranquilization; alterations in con-
sciousness may last up to 12 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Known in-
tolerance; Angle-closure glaucoma; Bone marrow
depression; CNS depression; Severe liver or cardiac
disease; Known or suspected QT prolongation.
Use Cautiously in: Geriatric, debilitated, or se-
verely ill patients (smaller doses should be used);
Diabetic patients; Respiratory insufficiency; Prostatic
hyperplasia; CNS tumors; Intestinal obstruction; Sei-
zures (may lower seizure threshold); Severe liver
disease; Pregnancy, lactation, and children �2 yr
(although safety not established, droperidol has
been used during cesarean section without respira-
tory depression in the newborn); Age �65 yr, con-
current benzodiazepines, volatile anesthetics, IV
opioids (may increase risk of serious arrhythmias);
use lower initial doses.
Exercise Extreme Caution in: Patients with risk
factors for prolonged QT syndrome (HF, bradycar-
dia, diuretic use, cardiac hypertrophy, hypokalemia,
hypomagnesema) or other drugs known to prolong
QT interval.

Adverse Reactions/Side Effects
CNS: SEIZURES, extrapyramidal reactions, abnormal
EEG, anxiety, confusion, dizziness, excessive seda-
tion, hallucinations, hyperactivity, mental depres-
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sion, nightmares, restlessness, tardive dyskinesia.
CV: ARRHYTHMIAS (including torsades de pointes),
QT prolongation. EENT: blurred vision, dry eyes.
Resp: bronchospasm, laryngospasm. CV: hypoten-
sion, tachycardia. GI: constipation, dry mouth.
Misc: chills, facial sweating, shivering.

Interactions
Drug-Drug: Additive hypotension with anti-
hypertensives or nitrates. Additive CNS depres-
sion with other CNS depressants, including alco-
hol, antihistamines, antidepressants, opioid
analgesics, and other sedatives. Concurrent use
of drugs known to prolong QT interval (qrisk
of potentially life-threatening arrhythmias).
Drug-Natural Products: Concomitant use of
kava-kava, valerian, chamomile, or hops canq
CNS depression.

Route/Dosage
Premedication/Use Without Premedica-
tion in Diagnostic Procedures
IV, IM (Adults): 2.5– initially, 30–60 min prior to
induction of anesthesia; additional doses of 1.25 mg
IV may be needed, but should be undertaken with
caution.
IM, IV (Children 2–12 yr): 0.1 mg/kg maximum
initial dose.

Adjunct to General Anesthesia
IV (Adults): 2.5 mg additional doses of 1.25 mg IV
may be needed, but should be undertaken with cau-
tion.
IM, IV (Children 2–12 yr): 0.1 mg/kg maximum
initial dose.

Adjunct in Regional Anesthesia
IM, IV (Adults): 2.5 mg.

Antiemetic
IV (Adults): 0.5–1.25 mg q 4 hr as needed (unla-
beled).

Availability (generic available)
Injection: 2.5 mg/mL.

NURSING IMPLICATIONS
Assessment
● Monitor BP and heart rate frequently during ther-

apy. Report significant changes immediately. Hy-
potension may be treated with parenteral fluids if
hypovolemia is a causal factor. Vasopressors
(norepinephrine, phenylephrine) may be
needed. Avoid use of epinephrine, because dro-
peridol reverses its pressor effects and may cause
paradoxical hypotension.

● Assess 12-lead ECG in all patients prior to admin-
istration to determine if prolonged QT interval is

present. Do not administer to patients with a pro-
longed QT interval. Monitor ECG prior to, during,
and for 2–3 hr after treatment to monitor for ar-
rhythmias.

● Assess patient for level of sedation following ad-
ministration.

● Observe patient for extrapyramidal symptoms
(dystonia, oculogyric crisis, extended neck,
flexed arms, tremor, restlessness, hyperactivity,
anxiety) throughout therapy. Notify physician or
other health care professional should these oc-
cur. An anticholinergic antiparkinsonian agent
may be used to treat these symptoms.

● Nausea and Vomiting: Assess nausea, vomiting,
hydration status, bowel sounds, and abdominal
pain prior to and following administration.

Potential Nursing Diagnoses
Risk for injury (Side Effects)

Implementation
IV Administration

● pH: 3.0–3.8.
● Direct IV: Diluent: Administer undiluted. Con-

centration: 2.5 mg/mL. Rate: Administer each
dose slowly over 30–60 sec.

● Intermittent Infusion: Diluent: May be added
to D5W, 0.9% NaCl, or LR. Rate: Administer by
slow IV infusion. Titrate according to patient re-
sponse.

● Syringe Compatibility: atropine, bleomycin,
butorphanol, chlorpromazine, cimetidine, cispla-
tin, cyclophosphamide, dimenhydrinate, diphen-
hydramine, doxorubicin, fentanyl, glycopyrrolate,
hydroxyzine, meperidine, metoclopramide, mid-
azolam, mitomycin, morphine, nalbuphine, pen-
tazocine, perphenazine, prochlorperazine, prom-
ethazine, scopolamine, vinblastine, vincristine.

● Syringe Incompatibility: fluorouracil, furo-
semide, heparin, leucovorin calcium, methotrex-
ate, ondansetron , pentobarbital.

● Y-Site Compatibility: amifostine, azithromycin,
aztreonam, bivalirudin, bleomycin, buprenor-
phine, cisatracurium, cladribine, cisplatin, cyclo-
phosphamide, cytarabine, dexmedetomidine, do-
cetaxel, doxorubicin, doxorubicin liposome,
etoposide, famotidine, fenoldopam, filgrastim,
fluconazole, fludarabine, gemcitabine, granise-
tron, hydrocortisone sodium succinate, idarubi-
cin, linezolid, melphalan, meperidine, metoclo-
pramide, mitomycin, ondansetron, oxaliplatin,
paclitaxel, potassium chloride, propofol, remi-
fentanil, sargramostim, teniposide, thiotepa, vin-
blastine, vincristine, vinorelbine, vitamin B com-
plex with C.

● Y-Site Incompatibility: allopurinol sodium,
amphotericin B cholesteryl sulfate complex, cefe-
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pime, fluorouracil, foscarnet, furosemide, lanso-
prazole, leucovorin calcium, nafcillin, peme-
trexed, piperacillin/tazobactam.

● Additive Incompatibility: barbiturates.

Patient/Family Teaching
● Caution patient to change positions slowly to min-

imize orthostatic hypotension.
● Medication causes drowsiness. Advise patient to

call for assistance during ambulation and trans-
fer.

Evaluation/Desired Outcomes
● General quiescence and reduced motor activity.
● Decreased nausea and vomiting.

DULoxetine (do-lox-e-teen)
Cymbalta
Classification
Therapeutic: antidepressants
Pharmacologic: selective serotonin/norepi-
nephrine reuptake inhibitors

Pregnancy Category C

Indications
Major depressive disorder. Diabetic peripheral neu-
ropathic pain. Generalized anxiety disorder. Fibro-
myalgia. Chronic musculoskeletal pain (including
chronic lower back pain and chronic pain from os-
teoarthritis). Unlabeled Use: Stress urinary in-
continence.

Action
Inhibits serotonin and norepinephrine reuptake in
the CNS. Both antidepressant and pain inhibition are
centrally mediated. Therapeutic Effects: De-
creased depressive symptomatology. Decreased
neuropathic pain. Decreased symptoms of anxiety.
Decreased pain.

Pharmacokinetics
Absorption: Well absorbed following oral admin-
istration.
Distribution: Unknown.
Protein Binding: Highly (� 90%) protein-bound.
Metabolism and Excretion: Mostly metabo-
lized, primarily by the CYP2D6 and CYP1A2 enzyme
pathways.
Half-life: 12 hr.

TIME/ACTION PROFILE (blood levels)

ROUTE ONSET PEAK DURATION

PO unknown 6 hr 12 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Concurrent
MAO inhibitor therapy; Uncontrolled angle-closure
glaucoma; End-stage renal disease; Chronic hepatic
impairment or substantial alcohol use (qrisk of
hepatitis); Lactation: May enter breast milk; discon-
tinue or bottle-feed.
Use Cautiously in: History of suicide attempt or
ideation; History of mania (may activate mania/hy-
pomania); Concurrent use of other centrally acting
drugs (qrisk of adverse reactions); History of sei-
zure disorder; Controlled angle-closure glaucoma;
Diabetic patients and those with renal impairment
(consider lower initial dose with gradual increase);
OB: Use during 3rd trimester may result in neonatal
serotonin syndrome requiring prolonged hospital-
ization, respiratory and nutritional support; Pedi:
Mayqrisk of suicide attempt/ideation especially
during dose early treatment or dose adjustment; risk
may be greater in children or adolescents (safe use
in children/adolescents not established).

Adverse Reactions/Side Effects
CNS: NEUROLEPTIC MALIGNANT SYNDROME, SEIZURES,
SUICIDAL THOUGHTS, fatigue, drowsiness, insomnia,
activation of mania, dizziness, nightmares. EENT:
blurred vision,qintraocular pressure. CV:qBP.
GI: HEPATOTOXICITY,pappetite, constipation, dry
mouth, nausea, diarrhea,qliver enzymes, gastritis,
vomiting. F and E: hyponatremia. GU: dysuria, ab-
normal orgasm, erectile dysfunction,plibido, uri-
nary retention. Derm: ERYTHEMA MULTIFORME, STEV-
ENS-JOHNSON SYNDROME,qsweating, pruritus, rash.
Neuro: tremor. Misc: SEROTONIN SYNDROME.

Interactions
Drug-Drug: Concurrent use with MAO inhibitors
may result in serious potentially fatal reactions (do
not use within 14 days of discontinuing MAOI. Wait
at least 5 days after stopping duloxetine to start
MAOI).qrisk of hepatotoxicity with chronic alco-
hol abuse. Drugs that affect serotonergic neuro-
transmitter systems, including linezolid, trama-
dol, and triptansqrisk of serotonin syndrome.
Drugs that inhibit CYP1A2, including fluvoxam-
ine and some fluoroquinolonesqlevels of dulox-
etine and should be avoided. Drugs that inhibit
CYP2D6, including paroxetine, fluoxetine and
quinidineqlevels of duloxetine and may increase
the risk of adverse reactions. Duloxetine also inhib-
its CYP2D6 and mayqlevels of drugs metabolized by
CYP2D6, including tricyclic antidepressants,
phenothiazines and class Ic antiarrhythmics
(propafenone and flecainide); concurrent use
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should be undertaken with caution.qrisk of serious
arrhythmias with thioridazine; avoid concurrent
use.qrisk of bleeding with aspirin, NSAIDs, or
warfarin.
Drug-Natural Products: Use with St. John’s
wortqof serotonin syndrome.

Route/Dosage
PO (Adults): Major depressive disorder—40–60
mg/day (as 20 mg or 30 mg twice daily or as 60 mg
once daily) as initial therapy, then 60 mg once daily
as maintenance therapy; Generalized anxiety dis-
order—30–60 mg once daily as initial therapy (if
initiated on 30 mg once daily, should titrate to 60
mg once daily after 1 wk), then 60–120 mg once
daily as maintenance therapy; Neuropathic pain—
60 mg once daily; Fibromyalgia—30 mg once
daily for 1 wk, thenqto 60 mg once daily; Chronic
musculoskeletal pain—60 mg once daily (may
also be started on 30 mg once daily andqto 60 mg
once daily after 1 wk.

Renal Impairment
PO (Adults): Start with lower dose andqgradually.

Availability
Capsules: 20 mg, 30 mg, 60 mg. Cost: 30 mg
$476.99/90, 60 mg $468.98/90.

NURSING IMPLICATIONS
Assessment
● Assess for sexual dysfunction (erectile dysfunc-

tion; decreased libido).
● Monitor BP before and periodically during ther-

apy. Sustained hypertension may be dose related;
decrease dose or discontinue therapy if this oc-
curs.

● Monitor appetite and nutritional intake. Weigh
weekly. Report continued weight loss. Adjust diet
as tolerated to support nutritional status.

● Monitor closely for notable changes in behavior
that could indicate the emergence or worsening
of suicidal thoughts or behavior or depression,
especially in early therapy or during dose
changes. Risk may be increased in children, ado-
lescents, and adults �24 yr. Restrict amount of
drug available to patient.

● Assess for serotonin syndrome (mental changes
[agitation, hallucinations, coma], autonomic in-
stability [tachycardia, labile BP, hyperthermia],
neuromuscular aberrations [hyperreflexia, inco-
ordination], and/or GI symptoms [nausea, vomit-
ing, diarrhea]), especially in patients taking other
serotonergic drugs (SSRIs, SNRIs, triptans).

● Assess for rash periodically during therapy. May
cause Stevens-Johnson syndrome. Discontinue
therapy if severe or if accompanied with fever,
general malaise, fatigue, muscle or joint aches,

blisters, oral lesions, conjunctivitis, hepatitis and/
or eosinophilia.

● Depression: Assess mental status (orientation,
mood, and behavior). Inform health care profes-
sional if patient demonstrates significant increase
in anxiety, nervousness, or insomnia.

● .
● Pain and Fibromyalgia: Assess intensity, qual-

ity, and location of pain periodically during ther-
apy. May require several weeks for effects to be
seen.

● Lab Test Considerations: May causeqALT,
AST, bilirubin, CPK, and alkaline phosphatase.

Potential Nursing Diagnoses
Ineffective coping (Indications)
Risk for suicide (Adverse Reactions)
Chronic pain (Indications)

Implementation
● Do not confuse duloxetine with fluoxetine or pa-

roxetine. Do not confuse Cymbalta with Symbyax.
● PO: May be administered without regard to

meals. Capsules should be swallowed whole. Do
not crush, chew, or open and sprinkle contents
on food or liquids; may affect enteric coating.

Patient/Family Teaching
● Instruct patient to take duloxetine as directed at

the same time each day. Take missed doses as
soon as possible unless time for next dose. Do
not stop abruptly; must be decreased gradually.

● Encourage patient and family to be alert for
emergence of anxiety, agitation, panic attacks, in-
somnia, irritability, hostility, impulsivity, akath-
isia, hypomania, mania, worsening of depression
and suicidal ideation, especially during early anti-
depressant therapy. If these symptoms occur, no-
tify health care professional.

● May cause drowsiness. Caution patient to avoid
driving or other activities requiring alertness until
response to medication is known.

● Instruct patient to notify health care professional
of all Rx or OTC medications, vitamins, or herbal
products being taken and to consult with health
care professional before taking other medica-
tions.

● Instruct patient to notify health care professional
if signs of serotonin syndrome (mental status
changes: agitation, hallucinations, coma; auto-
nomic instability: tachycardia, labile BP, hyper-
thermia; neuromuscular aberrations: hyperre-
flexia, incoordination; and/or gastrointestinal
symptoms: nausea, vomiting, diarrhea), liver
damage (pruritus, dark urine, jaundice, right up-
per quadrant tenderness, unexplained “flu-like”
symptoms) or rash occur.



Name /bks_51510_deglin_dg/51510_d        02/21/2012 09:02AM     Plate # 0-Compositepg 483   # 97

dutasteride 483

� Canadian drug name. � Genetic implication. Strikethrough � Discontinued.

*CAPITALS indicates life-threatening; underlines indicate most frequent.

D

● Advise patient to avoid taking alcohol during du-
loxetine therapy.

● Instruct patient to notify health care professional
if pregnancy is planned or suspected or if breast-
feeding. Encourage any patient exposed to dulox-
etine during pregnancy to register with the Cym-
balta Pregnancy Registry at 1-866-814-6975 or
www.cymbaltapregnancyregistry.com.

Evaluation/Desired Outcomes
● Increased sense of well-being.
● Renewed interest in surroundings. Need for ther-

apy should be periodically reassessed. Patients
may notice improvement within 1–4 wk, but
should be advised to continue therapy as di-
rected. Therapy is usually continued for several
months.

● Decrease in neuropathic pain associated with dia-
betic peripheral neuropathy.

● Decrease in chronic musculosketal pain and pain
and soreness associated with fibromyalgia.

● Decrease in anxiety.

dutasteride (doo-tas-te-ride)
Avodart
Classification
Therapeutic: benign prostatic hyperplasia
(BPH) agents
Pharmacologic: androgen inhibitors

Pregnancy Category X

Indications
Management of the symptoms of benign prostatic
hyperplasia (BPH) in men with an enlarged prostate
gland (alone or with tamsulosin).

Action
Inhibits the enzyme 5-alpha-reductase, which is re-
sponsible for converting testosterone to its potent
metabolite 5-alpha-dihydrotestosterone in the pros-
tate gland and other tissues. 5-Alpha-dihydrotestos-
terone is partly responsible for prostatic hyperpla-
sia. Therapeutic Effects: Reduced prostate size
with associated decrease in urinary symptoms.

Pharmacokinetics
Absorption: Well absorbed (60%) following oral
administration; also absorbed through skin.
Distribution: 11.5% of serum concentration par-
titions into semen.
Protein Binding: 99% bound to albumin; 96.6%
bound to alpha-1 glycoprotein.

Metabolism and Excretion: Mostly metabolized
by the liver via the CYP3A4 metabolic pathway; me-
tabolites are excreted in feces.
Half-life: 5 wk.

TIME/ACTION PROFILE (reduction in
dihydrotestosterone levels†)

ROUTE ONSET PEAK DURATION

PO unknown 1-2 wk unknown

†Symptoms may only improve over 3– 12 mo

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Cross-sen-
sitivity with other 5-alpha-reductase inhibitors may
occur; Women; Pedi: Children.
Use Cautiously in: Hepatic impairment.

Adverse Reactions/Side Effects
GU: PROSTATE CANCER (high-grade),plibido, ejacu-
lation disorders, erectile dysfunction. Endo: gyne-
comastia. Derm: rash, urticaria. Misc: ALLERGIC

REACTIONS, ANGIOEDEMA.

Interactions
Drug-Drug: Blood levels and effects may beqby
ritonavir, ketoconazole, verapamil, diltiazem,
cimetidine, ciprofloxacin, or other CYP3A4 en-
zyme inhibitors.

Route/Dosage
PO (Adults): 0.5 mg once daily (with or without
tamsulosin).

Availability
Soft gelatin capsules: 0.5 mg. In combination
with: tamsulosin (Jalyn); see Appendix B.

NURSING IMPLICATIONS
Assessment
● Assess patient for symptoms of prostatic hyper-

plasia (urinary hesitancy, feeling of incomplete
bladder emptying, interruption of urinary stream,
impairment of size and force of urinary stream,
terminal urinary dribbling, straining to start flow,
dysuria, urgency) before and periodically during
therapy.

● Digital rectal examinations should be performed
before and periodically during therapy for BPH.

● Lab Test Considerations: Serum prostate-
specific antigen (PSA) concentrations, used to
screen for prostate cancer, decrease by about
20% within the 1st mo of therapy and stabilize at
about 50% of the pretreatment level within 6 mo.
New baseline PSA concentrations should be es-
tablished at 3 and 6 mo of therapy and evaluated

http://www.cymbaltapregnancyregistry.com
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periodically during therapy. Any increase in PSA
during dutaseride therapy may be a sign of pros-
tate cancer and should be evaluated, even those
within normal limits. Isolated PSA values from
men taking dutaseride for 3 mo or more should
be doubled for comparison in untreated men.

Potential Nursing Diagnoses
Impaired urinary elimination (Indications)

Implementation
● PO: Administer once daily with or without meals.

Do not break, crush, or chew capsule.

Patient/Family Teaching
● Instruct patient to take dutasteride at the same

time each day as directed, even if symptoms im-
prove or are unchanged. Take missed doses as
soon as remembered later in the day or omit
dose. Do not make up by taking double doses the
next day.

● Caution patient that sharing of dutasteride may be
dangerous.

● Inform patient that the volume of ejaculate may
be decreased during therapy but that this will not
interfere with normal sexual function.

● Advise patient to avoid donating blood for at least
6 mo after last dose of dutasteride to prevent a
pregnant female from receiving dutasteride
through a blood transfusion.

● Inform patient of potential increase risk in high-
grade prostate cancer.

● Caution patient that dutasteride poses a potential
risk to a male fetus. Women who are pregnant or
may become pregnant should avoid exposure to
semen of a partner taking dutasteride and should
not handle dutasteride because of the potential
for absorption.

● Emphasize the importance of periodic follow-up
exams to determine whether a clinical response
has occurred.

Evaluation/Desired Outcomes
● Decrease in urinary symptoms of BPH.
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econazole, See ANTIFUNGALS
(TOPICAL).

efavirenz (e-fa-veer-enz)
Sustiva
Classification
Therapeutic: antiretrovirals
Pharmacologic: non-nucleoside reverse
transcriptase inhibitors

Pregnancy Category D

Indications
HIV infection (in combination with one or more
other antiretroviral agents).

Action
Inhibits HIV reverse transcriptase, which results in
disruption of DNA synthesis. Therapeutic Effects:
Slowed progression of HIV infection and decreased
occurrence of sequelae. Increases CD4 cell counts
and decreases viral load.

Pharmacokinetics
Absorption: 50% absorbed when ingested follow-
ing a high-fat meal.
Distribution: 99.5–99.75% bound to plasma
proteins; enters CSF.
Metabolism and Excretion: Mostly metabolized
by the liver.
Half-life: Following single dose—52–76 hr. Fol-
lowing multiple doses—40–55 hr.

TIME/ACTION PROFILE (blood levels)

ROUTE ONSET PEAK DURATION

PO rapid 3–5 hr 24 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Concurrent
pimozide, midazolam, triazolam, voriconazole
(standard doses), St. John’s wort, or ergot deriva-
tives; Moderate to severe hepatic impairment.
Use Cautiously in: History of mental illness or
substance abuse (qrisk of psychiatric symptomatol-
ogy); Mild hepatic impairment; History of seizure
disorders (qrisk of seizures); OB: Use in pregnancy
only if other options have been exhausted; birth de-
fects have been reported; Lactation: Breastfeeding
not recommended for HIV-infected mothers; Pedi:
qincidence of rash; Geri: Cautious initial dosing
due toqincidence of renal or cardiac dysfunction.

Adverse Reactions/Side Effects
CNS: abnormal dreams, depression, dizziness,
drowsiness, fatigue, headache, impaired concentra-
tion, insomnia, nervousness, psychiatric symptom-
atology. GI: HEPATOTOXICITY, nausea, abdominal
pain, anorexia, diarrhea, dyspepsia, flatulence. GU:
hematuria, renal calculi. Derm: RASH, sweating,
pruritus. Endo: hypercholesterolemia, hypertriglyc-
eridemia. Neuro: hypoesthesia. Misc: fat redistri-
bution.

Interactions
Drug-Drug:qlevels of pimozide, midazolam,
triazolam, or ergot alkaloids when used concur-
rently; may result in potentially serious adverse reac-
tions including arrhythmias, CNS, and respiratory
depression (concurrent use contraindicated). In-
duces (stimulates) the hepatic cytochrome P450
3A4 enzyme system and would be expected to influ-
ence the effects of other drugs that are metabolized
by this system; efavirenz itself is also metabolized by
this system.qrisk of CNS depression with other CNS
depressants, including alcohol, antidepres-
sants, antihistamines, and opioid analgesics.
Concurrent use with ritonavirqlevels of both
agents and the likelihood of adverse reactions, espe-
cially hepatotoxicity. Maypthe effectiveness of pro-
gestin-containing hormonal contraceptives
(e.g. etonogestrel, norelgestromin, levonorgestrel).
Use with voriconazole significantlypvoriconazole
levels andqefavirenz levels; concurrent use with
standard doses of voriconazole is contraindicated; if
used together,qdose of voriconazole to 400 mg q
12 hr andpdose of efavirenz to 300 mg daily. May
pposaconazole levels (avoid concurrent use).p
indinavir levels (indinavir doseqrecommended).
psaquinavir levels (avoid using saquinavir as the
only protease inhibitor with efavirenz).pmaravi-
roc levels (maraviroc doseqrecommended). May
alter the effects of warfarin. Mayplevels of cyclo-
sporine, tacrolimus, and sirolimus. Mayplevels
of bupropion and sertraline.
Drug-Natural Products: Use with St. John’s
wort may causeplevels and effectiveness, including
development of drug resistance (concurrent use
contraindicated).
Drug-Food: Ingestion following a high-fat meal
qabsorption by 50%.

Route/Dosage
PO (Adults and Children �40 kg): 600 mg once
daily.
PO (Children 32.5–40 kg): 400 mg once daily.
PO (Children 25–32.5 kg): 350 mg once daily.
PO (Children 20–25 kg): 300 mg once daily.
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PO (Children 15–20 kg): 250 mg once daily.
PO (Children 10–15 kg): 200 mg once daily.

Availability
Capsules: 50 mg, 200 mg. Tablets: 600 mg. In
combination with: emtricitabine and tenofovir
(Atripla) (See Appendix B).

NURSING IMPLICATIONS
Assessment
● Assess for change in severity of HIV symptoms

and for symptoms of opportunistic infections dur-
ing therapy.

● Assess for rash, especially during 1st mo of ther-
apy. Onset is usually within 2 wk and resolves
with continued therapy within 1 mo. May range
from mild maculopapular with erythema and pru-
ritus to exfoliative dermatitis and Stevens-Johnson
syndrome. Occurs more often and may be more
severe in children. If rash is severe or accompa-
nied by blistering, desquamation, mucosal in-
volvement, or fever, therapy must be discontinued
immediately. Efavirenz may be reinstated concur-
rently with antihistamines or corticosteroids in
patients discontinuing due to rash.

● Assess patient for CNS and psychiatric symptoms
(dizziness, impaired concentration, somnolence,
abnormal dreams, insomnia) during therapy.
Symptoms usually begin during 1st or 2nd day of
therapy and resolve after 2–4 wk. Administration
at bedtime may minimize symptoms. Concurrent
use with alcohol or psychoactive agents may
cause additive CNS symptoms.

● Lab Test Considerations: Monitor viral load
and CD4 cell count regularly during therapy.

● Monitor liver function tests in patients with a his-
tory of hepatitis B or C or underlying liver dis-
ease. May causeqserum AST, ALT, and GGT con-
centrations. If moderate to severe liver function
test abnormalities occur, efavirenz doses should
be held until levels return to normal. Discontinue
if liver function abnormalities recur when therapy
is resumed.

● May causeqin total cholesterol and serum tri-
glyceride levels.

● Obtain a pregnancy test prior to starting therapy.
May cause fetal harm if administered during first
trimester of pregnancy.

● May cause false-positive urine cannabinoid re-
sults.

Potential Nursing Diagnoses
Risk for infection (Indications)
Noncompliance (Patient/Family Teaching)

Implementation
● PO: Administer on an empty stomach, preferably

at bedtime to minimize nervous system side ef-

fects Avoid taking with a high-fat meal. Do not
break tablets.

Patient/Family Teaching
● Emphasize the importance of taking efavirenz as

directed. It must always be used in combination
with other antiretroviral drugs. Do not take more
than prescribed amount, and do not stop taking
without consulting health care professional. Take
missed doses as soon as remembered; do not
double doses.

● Instruct patient that efavirenz should not be
shared with others.

● May cause dizziness, impaired concentration, or
drowsiness. Caution patient to avoid driving or
other activities requiring alertness until response
to medication is known.

● Instruct patient to notify health care professional
immediately if rash occurs.

● Inform patient that efavirenz does not cure AIDS
or prevent associated or opportunistic infections.
Efavirenz does not reduce the risk of transmis-
sion of HIV to others through sexual contact or
blood contamination. Caution patient to use a
condom and to avoid sharing needles or donating
blood to prevent spreading the AIDS virus to oth-
ers. Advise patient that the long-term effects of
efavirenz are unknown at this time.

● Inform patient that redistribution and accumula-
tion of body fat may occur, causing central obe-
sity, dorsocervical fat enlargement (buffalo
hump), peripheral wasting, breast enlargement,
and cushingoid appearance. The cause and long-
term effects are not known.

● Instruct patient to notify health care professional
of all Rx or OTC medications, vitamins, or herbal
products being taken and to consult with health
care professional before taking other medica-
tions.

● Advise patients taking oral contraceptives to use a
nonhormonal method of birth control during efa-
virenz therapy and for at least 12 wk following
discontinuation and to notify health care profes-
sional if they become pregnant while taking efavi-
renz. Encourage patients who become pregnant
during therapy to join the registry by calling 1-
800-258-4263.

● Emphasize the importance of regular follow-up
exams and blood counts to determine progress
and monitor for side effects.

Evaluation/Desired Outcomes
● Delayed progression of AIDS and decreased op-

portunistic infections in patients with HIV.
● Decrease in viral load and increase in CD4 cell

counts.
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eletriptan (e-le-trip-tan)
Relpax
Classification
Therapeutic: vascular headache suppress-
ants
Pharmacologic: 5-HT1 agonists

Pregnancy Category C

Indications
Acute treatment of migraine headache.

Action
Acts as an agonist at specific 5-hydroxy-tryptamine
receptor sites in intracranial blood vessels and sen-
sory trigeminal nerves. Therapeutic Effects: Cra-
nial vessel vasoconstriction with resultant decrease
in migraine headache.

Pharmacokinetics
Absorption: 50% absorbed after oral administra-
tion.
Distribution: Enters breast milk.
Metabolism and Excretion: Mostly metabolized
by the liver via the CYP3A4 enzyme system.
Half-life: 4 hr.

TIME/ACTION PROFILE (decreased migraine
pain)

ROUTE ONSET PEAK DURATION

PO within 2 hr 2 hr up to 24 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Hemiplegic
or basilar migraine; Ischemic heart disease or signs
and symptoms of ischemic heart disease, Prinzme-
tal’s angina, or uncontrolled hypertension; Stroke or
transient ischemic attack; Peripheral vascular dis-
ease (including, but not limited to, ischemic bowel
disease); Severe hepatic impairment; Should not be
used within 24 hr of other 5-HT1 agonists or ergot-
type compounds (dihydroergotamine); Should not
be used within 72 hr of potent CYP3A4 inhibitors in-
cluding ketoconazole, itraconazole, nefazodone,
clarithromycin, ritonavir, and nelfinavir.
Use Cautiously in: OB: Use only if potential bene-
fits justify potential risk to fetus; Lactation: Doses up
to 80 mg daily not expected to cause adverse effects
in breastfed infants �2 mo (NIH); Pedi: Safety not
established; Geri:qrisk ofqBP.
Exercise Extreme Caution in: Cardiovascular
risk factors (hypertension, hypercholesterolemia,
cigarette smoking, obesity, diabetes, strong family
history, menopausal women or men �40 yr); use

only if cardiovascular status has been evaluated and
determined to be safe and 1st dose is administered
under supervision.

Adverse Reactions/Side Effects
CNS: dizziness, drowsiness, weakness. CV: MI, an-
gina, chest tightness/pressure, coronary vasospasm,
ECG changes, transient hypertension. GI: abdominal
pain, dry mouth, dysphagia, nausea. Neuro: pares-
thesia.

Interactions
Drug-Drug: Blood levels and risk of adverse reac-
tions areqby potent CYP3A4 inhibitors (includ-
ing ketoconazole, itraconazole, nefazodone,
clarithromycin, ritonavir, and nelfinavir); use
within 72 hr is contraindicated. Concurrent use
(within 24 hr of each other) with ergot-containing
drugs (dihydroergotamine) may result in pro-
longed vasospastic reactions and should be avoided.
qserotonin levels and serotonin syndrome may oc-
cur when used concurrently with SSRI and SNRI
antidepressants.

Route/Dosage
PO (Adults): 20 or 40 mg; may be repeated in 2 hr
if initial response is inadequate (not to exceed 80
mg/24 hr or treatment of 3 headaches/mo).

Availability
Tablets: 20 mg, 40 mg.

NURSING IMPLICATIONS
Assessment
● Assess pain location, intensity, character, dura-

tion and associated symptoms (photophonia,
phonophobia, nausea, vomiting) during migraine
attack.

Potential Nursing Diagnoses
Acute pain (Indications)

Implementation
● PO: Administer at the first sign of a headache. If

after the initial dose, headache improves but then
returns, dose may be repeated at least 2 hr after
initial dose. If initial dose is ineffective, second
dose is unlikely to be effective.

Patient/Family Teaching
● Instruct patient that eletriptan should only be

used during a migraine attack. Eletriptan is used
for treatment of a migraine attack, not for preven-
tion. Advise patient to read the Patient Summary
of Information before starting therapy and with
each Rx refill in case of changes.

● Instruct patient to take eletriptan at the first sign
of a migraine, but may be administered at any
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time during attack. Allow at least 2 hr between
doses and do not use more than 80 mg/day or 3
attacks/mo.

● Caution patient not to take eletriptan within 24 hr
of other vascular headache suppressants.

● Advise patient that lying down in a darkened
room after eletriptan administration may further
help relieve headache.

● Advise patient to notify health care professional if
she plans or suspects pregnancy, or if breastfeed-
ing.

● Advise patient to notify health care professional
before next dose of eletriptan if pain or tightness
in the chest occurs. If chest pain is severe or does
not subside, notify health care professional im-
mediately. If feelings of tingling, heat, flushing,
heaviness, pressure, drowsiness, dizziness, tired-
ness, or sickness develop, discuss with health
care provider at next visit.

● May cause drowsiness or dizziness. Caution pa-
tient to avoid driving or other activities requiring
alertness until response to medication is known.

● Instruct patient to notify health care professional
of all Rx or OTC medications, vitamins, or herbal
products being taken and to consult with health
care professional before taking other medica-
tions.

● Advise patient to avoid alcohol, which aggravates
headaches, during therapy.

● Instruct patient to notify health care professional
if signs of serotonin syndrome (mental status
changes: agitation, hallucinations, coma; auto-
nomic instability: tachycardia, labile BP, hyper-
thermia; neuromuscular aberrations: hyperre-
flexia, incoordination; and/or gastrointestinal
symptoms: nausea, vomiting, diarrhea) occur.

● Advise patient to notify health care professional if
pregnancy is planned or suspected, or if breast-
feeding.

Evaluation/Desired Outcomes
● Relief of migraine attack.

emtricitabine
(em-tri-si-ti-been)
Emtriva
Classification
Therapeutic: antiretrovirals
Pharmacologic: nucleoside reverse tran-
scriptase inhibitors

Pregnancy Category B

Indications
HIV infection (with other antiretrovirals).

Action
Phosphorylated intracellularly where it inhibits HIV
reverse transcriptase, resulting in viral DNA chain
termination. Therapeutic Effects: Slowed pro-
gression of HIV infection and decreased occurrence
of sequelae. Increases CD4 cell counts and de-
creases viral load.

Pharmacokinetics
Absorption: Rapidly and extensively absorbed;
93% bioavailable.
Distribution: Unknown.
Metabolism and Excretion: Some metabolism,
86% renally excreted, 14% fecal excretion.
Half-life: 10 hr.

TIME/ACTION PROFILE (blood levels*)

ROUTE ONSET PEAK DURATION

PO rapid 1–2 hr 24 hr

*Normal renal function

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Concurrent
use of antiretroviral combination products contain-
ing emtricitabine or lamivudine-containing prod-
ucts; Lactation: Breastfeeding not recommended in
HIV-infected patients.
Use Cautiously in: Hepatitis B infection (may ex-
acerbate following discontinuation); Renal impair-
ment; OB: Use only if clearly needed; Geri: May be at
qrisk for adverse effects.

Adverse Reactions/Side Effects
CNS: dizziness, headache, insomnia, weakness, de-
pression, nightmares. GI: abdominal pain, diarrhea,
nausea, SEVERE HEPATOMEGALY WITH STEATOSIS, dys-
pepsia, vomiting. Derm: rash, skin discoloration. F
and E: LACTIC ACIDOSIS. MS: arthralgia, myalgia.
Neuro: neuropathy, paresthesia. Resp: cough, rhi-
nitis. Misc: fat redistribution, immune reconstitu-
tion syndrome.

Interactions
Drug-Drug: None noted.

Route/Dosage
PO (Adults �18 yr): 200 mg once daily.

Renal Impairment
PO (Adults �18 yr): CCr 30–49 mL/min—200
mg every 48 hr; CCr 15–29 mL/min—200 mg
every 72 hr; CCr �15 mL/min—200 mg every 96
hr.

Availability
Capsules: 200 mg. Oral solution (cotton candy
flavor): 10 mg/mL. In combination with: efavi-
renz and tenofovir (Atripla); tenofovir (Truvada);
rilpivirine and tenofovir (Complera). See
Appendix B.
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NURSING IMPLICATIONS
Assessment
● Assess patient for change in severity of HIV symp-

toms and for symptoms of opportunistic infec-
tions during therapy.

● May cause lactic acidosis and severe hepatomeg-
aly with steatosis. These events are more likely to
occur if patients are female, obese, or receiving
nucleoside analogue medications for extended
periods of time. Monitor patient for signs (in-
creased serum lactate levels, elevated liver en-
zymes, liver enlargement on palpation). Therapy
should be suspended if clinical or laboratory
signs occur.

● Test patients for chronic hepatitis B virus (HBV)
before initiating therapy. Emtricitabine is not in-
dicated for treatment of HBV. Exacerbations of
HBV have occurred upon discontinuation of em-
tricitabine.

● Lab Test Considerations: Monitor viral load
and CD4 cell count regularly during therapy.

● May causeqAST, ALT, bilirubin, creatine kinase,
serum amylase, serum lipase, and triglycerides.
May causeqorpserum glucose. May causep
neutrophil count.

Potential Nursing Diagnoses
Risk for infection (Indications)
Noncompliance (Patient/Family Teaching)

Implementation
● PO: May be administered with or without food.

Patient/Family Teaching
● Emphasize the importance of taking emtricitabine

as directed. It must always be used in combina-
tion with other antiretroviral drugs. Do not take
more than prescribed amount and do not stop
taking without consulting health care profes-
sional. Take missed doses as soon as remem-
bered, but not if almost time for next dose; do not
double doses.

● Instruct patient that emtricitabine should not be
shared with others.

● Inform patient that emtricitabine does not cure
AIDS or prevent associated or opportunistic in-
fections. Emtricitabine does not reduce the risk
of transmission of HIV to others through sexual
contact or blood contamination. Caution patient
to use a condom and to avoid sharing needles or
donating blood to prevent spreading the AIDS vi-
rus to others. Advise patient that the long-term ef-
fects of emtricitabine are unknown at this time.

● Instruct patient to notify health care professional
immediately if symptoms of lactic acidosis (tired-

ness or weakness, unusual muscle pain, trouble
breathing, stomach pain with nausea and vomit-
ing, cold especially in arms or legs, dizziness, fast
or irregular heartbeat) or if signs of hepatotoxic-
ity (yellow skin or whites of eyes, dark urine, light
colored stools, lack of appetite for several days or
longer, nausea, abdominal pain) occur. These
symptoms may occur more frequently in patients
that are female, obese, or have been taking medi-
cations like emtricitabine for a long time.

● Advise patient to notify health care professional if
signs and symptoms of signs of Immune Reconsti-
tution Syndrome (signs and symptoms of an in-
fection) occur.

● Inform patient that redistribution of body fat
(central obesity, dorsocervical fat enlargement or
buffalo hump, peripheral and facial wasting,
breast enlargement, cushingoid appearance) and
skin discoloration (hyperpigmentation on palms
and soles) may occur.

● Advise patient to notify health care professional if
she plans or suspects pregnancy or is breastfeed-
ing.

● Emphasize the importance of regular follow-up
exams and blood counts to determine progress
and monitor for side effects.

Evaluation/Desired Outcomes
● Delayed progression of AIDS and decreased op-

portunistic infections in patients with HIV.
● Decrease in viral load and increase in CD4 cell

counts.

enalapril/enalaprilat, See
ANGIOTENSIN-CONVERTING ENZYME
(ACE) INHIBITORS.

enoxaparin, See HEPARINS (LOW
MOLECULAR WEIGHT).

entacapone (en-tak-a-pone)
Comtan
Classification
Therapeutic: antiparkinson agents
Pharmacologic: catechol-O-methyltransferase
inhibitors

Pregnancy Category C

Indications
With levodopa/carbidopa to treat idiopathic Parkin-
son’s disease when signs and symptoms of end-of-
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dose “wearing-off” (so-called fluctuating patients)
occur.

Action
Acts as a selective and reversible inhibitor of the en-
zyme catechol O-methyltransferase (COMT). Inhibi-
tion of this enzyme prevents the breakdown of levo-
dopa, increasing availability to the CNS.
Therapeutic Effects: Prolongs duration of re-
sponse to levodopa with end-of-dose motor fluctua-
tions. Decreased signs and symptoms of Parkinson’s
disease.

Pharmacokinetics
Absorption: 35% absorbed following oral admin-
istration; absorption is rapid.
Distribution: Unknown.
Protein Binding: 98%.
Metabolism and Excretion: Minimal amounts
excreted unchanged; highly metabolized followed by
biliary excretion.
Half-life: Initial phase—0.4–0.7 hr; second
phase—2.4 hr.

TIME/ACTION PROFILE (inhibition of COMT)

ROUTE ONSET PEAK DURATION

PO unknown unknown up to 8 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Concurrent
nonselective MAO inhibitor therapy.
Use Cautiously in: Hepatic impairment; Concur-
rent use of drugs that are metabolized by COMT; OB,
Lactation: Safety not established; Pedi: No identified
use in children.

Adverse Reactions/Side Effects
CNS: NEUROLEPTIC MALIGNANT SYNDROME, dizziness,
hallucinations, syncope, urges (gambling, sexual).
Resp: pulmonary infiltrates, pleural effusion, pleu-
ral thickening. CV: hypotension. Derm: melanoma.
GI: abdominal pain, colitis, diarrhea, nausea (dur-
ing initiation), retroperitoneal fibrosis. GU: brown-
ish-orange discoloration of urine. MS: RHABDOMY-
OLYSIS. Neuro: dyskinesia.

Interactions
Drug-Drug: Concurrent use with selective MAO
inhibitors is not recommended; both agents inhibit
the metabolic pathways of catecholamines. Concur-
rent use of drugs that are metabolized by COMT
such as isoproterenol, epinephrine, norepi-
nephrine, dopamine, dobutamine, and methyl-
dopa mayqrisk of tachycardia,qBP, and arrhyth-
mias. Probenecid, cholestyramine,
erythromycin, rifampin, ampicillin, and chlor-
amphenicol may interfere with biliary elimination
of entacapone; use concurrently with caution.

Route/Dosage
PO (Adults): 200 mg with each dose of levodopa/
carbidopa up to a maximum of 8 times daily.

Availability
Tablets: 200 mg. In combination with: levo-
dopa/carbidopa (Stalevo), see Appendix B.

NURSING IMPLICATIONS
Assessment
● Assess parkinsonian and extrapyramidal symp-

toms (restlessness or desire to keep moving, ri-
gidity, tremors, pill rolling, mask-like face, shuf-
fling gait, muscle spasms, twisting motions,
difficulty speaking or swallowing, loss of balance
control) prior to and during therapy. Dyskinesia
may increase with therapy.

● Monitor patient for development of diarrhea.
Usually occurs within 4 to 12 wk of start of ther-
apy, but may occur as early as the first week and
as late as months after initiation of therapy.

● Monitor patient for signs similar to neuroleptic
malignant syndrome (elevated temperature, mus-
cular rigidity, altered consciousness, elevated
CPK). Symptoms have been associated with rapid
dose reduction or withdrawal of other dopamin-
ergic drugs. Withdrawal should be gradual.

Potential Nursing Diagnoses
Impaired physical mobility (Indications)
Risk for injury (Indications)

Implementation
● PO: Always administer entacapone with levo-

dopa/carbidopa. Entacapone has no antiparkin-
sonism effects of its own.

Patient/Family Teaching
● Encourage patient to take entacapone as directed.

Take missed doses as soon as possible, up to 2 hr
before the next dose. Taper gradually when dis-
continuing or a withdrawal reaction may occur.

● May cause dizziness or hallucinations. Advise pa-
tient to avoid driving or other activities that re-
quire alertness until response to the drug is
known.

● Inform patient that nausea may occur, especially
at initiation of therapy and diarrhea. Advise pa-
tient with diarrhea to drink fluids to maintain ad-
equate hydration and monitor for weight loss. If
diarrhea is prolonged, may resolve with discon-
tinuation. Therapy may cause change in urine
color to brownish orange.

● Caution patient to change positions slowly to min-
imize orthostatic hypotension.

● Advise patient to notify health care professional if
suspicious or unusual skin changes, hallucina-
tions, or new or increased gambling, sexual, or
other intense urges occur.
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● Instruct patient to notify health care professional
if pregnancy is planned or suspected, or if breast-
feeding.

● Emphasize the importance of routine follow-up
exams.

Evaluation/Desired Outcomes
● Decreased signs and symptoms of Parkinson’s

disease.

entecavir (en-tek-aveer)
Baraclude
Classification
Therapeutic: antivirals
Pharmacologic: nucleoside analogues

Pregnancy Category C

Indications
Chronic hepatitis B infection with evidence of active
disease.

Action
Phosphorylated intracellularly to active form which
acts as an analogue of guanosine, interfering with vi-
ral DNA synthesis. Therapeutic Effects: De-
creased hepatic damage due to chronic hepatitis B
infection.

Pharmacokinetics
Absorption: Well absorbed following oral admin-
istration.
Distribution: Extensive tissue distribution.
Metabolism and Excretion: 62–73% excreted
unchanged by kidneys.
Half-life: Plasma—128–149 hr; intracellular—
15 hr.

TIME/ACTION PROFILE (blood levels)

ROUTE ONSET PEAK DURATION

PO rapid 0.5–1 hr 24 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Lactation:
Potential for serious adverse effects in infant.
Use Cautiously in: Renal impairment (dose re-
duction recommended if CCr �50 mL/min; Liver
transplant recipients (careful monitoring of renal
function recommended); Patients co-infected with
HIV (unless receiving highly active antiretroviral
therapy; atqrisk for resistance); OB: Use only if
clearly needed, considering benefits and risks; Pedi:
Safety not established in children �16 yr; Geri:q
risk of toxicity due to age-relatedpin renal func-
tion.

Adverse Reactions/Side Effects
CNS: dizziness, fatigue, headache. GI: HEPATOMEG-
ALY (WITH STEATOSIS), dyspepsia, nausea. F and E:
LACTIC ACIDOSIS. Derm: alopecia, rash.

Interactions
Drug-Drug: Concurrent use of drugs which may
impair renal function mayqblood levels and risk of
toxicity.

Route/Dosage
PO (Adults and Children �16 yr): 0.5 mg once
daily; history of lamivudine resistance—1 mg
once daily.

Renal Impairment
PO (Adults and Children �16 yr): CCr 30–50
mL/min—0.25 mg once daily, history of lamivu-
dine resistance—0.5 mg once daily; CCr 10– �30
mL/min—0.15 mg once daily, history of lamivu-
dine resistance—0.3 mg once daily; CCr �10 mL/
min—0.05 mg once daily, history of lamivudine
resistance—0.1 mg once daily.

Availability
Tablets: 0.5 mg, 1 mg. Oral solution (orange):
0.05 mg/mL.

NURSING IMPLICATIONS
Assessment
● Monitor signs of hepatitis (jaundice, fatigue, ano-

rexia, pruritus) during and for several months
following discontinuation of therapy. Exacerba-
tions may occur when therapy is discontinued.

● May cause lactic acidosis and severe hepatomeg-
aly with steatosis. Monitor patient for signs (in-
creased serum lactate levels, elevated liver en-
zymes, liver enlargement on palpation). Therapy
should be suspended if clinical or laboratory
signs occur.

● Lab Test Considerations: Monitor liver func-
tion closely during and for several months follow-
ing discontinuation of therapy. May causeqAST,
ALT, bilirubin, amylase, lipase, creatinine and se-
rum glucose. May causepserum albumin.

Potential Nursing Diagnoses
Risk for infection (Indications)
Noncompliance (Patient/Family Teaching)

Implementation
● PO: Administer on an empty stomach at least 2 hr

before or after a meal. Oral solution is ready to
use and should not be diluted or mixed with wa-
ter or any other liquid. Hold spoon in a vertical
position and fill gradually to mark corresponding
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to the prescribed dose. Rinse dosing spoon with
water after each daily dose. Store in outer carton
at room temperature. After opening, solution can
be used until expiration date on bottle.

Patient/Family Teaching
● Instruct patient to read the Patient Information

with each refill and to take entecavir as directed.
Take missed doses as soon as possible unless al-
most time for next dose. Do not run out of ente-
cavir, get more when supply runs low. Do not
double doses. Emphasize the importance of com-
pliance with full course of therapy, not taking
more than the prescribed amount, and not dis-
continuing without consulting health care profes-
sional. Inform patient that hepatitis exacerbation
may occur upon discontinuation of therapy. Cau-
tion patient not to share medication with others.

● Inform patient that entecavir does not cure HBV
disease, but may lower the amount of HBV in the
body, lower the ability of HBV to multiply and in-
fect new liver cells, and may improve the condi-
tion of the liver. Entecavir does not reduce the
risk of transmission of HBV to others through
sexual contact or blood contamination. Caution
patient to use a condom during sexual contact
and avoid sharing needles or donating blood to
prevent spreading HBV to others.

● Advise patient to notify health care professional
promptly if signs of lactic acidosis (weakness or
tiredness; unusual muscle pain; trouble
breathing; stomach pain with nausea and vomit-
ing; feeling cold, especially in arms or legs; dizzi-
ness, fast or irregular heartbeat) or hepatotoxic-
ity (jaundice, dark urine, light-colored bowel
movements, anorexia, nausea, lower stomach
pain) occur.

● May cause dizziness. Caution patient to avoid
driving or other activities requiring alertness until
response to medication is known.

● Advise patient to consult health care professional
before taking other Rx, OTC, or herbal products
with entecavir.

● Discuss the possibility of hair loss with patient.
Explore methods of coping.

● Advise patient to notify health care professional if
pregnancy is planned or suspected or if breast-
feeding.

● Emphasize the importance of regular follow-up
exams and blood tests to determine progress and
monitor for side effects.

Evaluation/Desired Outcomes
● Decreased hepatic damage due to chronic hepati-

tis B infection.

EPIDURAL LOCAL
ANESTHETICS
bupivacaine (byoo-pi-vi-kane)
Marcaine, Sensorcaine

ropivacaine (roe-pi-vi-kane)
Naropin
Classification
Therapeutic: epidural local anesthetics, an-
esthetics (topical/local)

Pregnancy Category B (ropivacaine), C
(bupivacaine)

Indications
Local or regional anesthesia or analgesia for surgi-
cal, obstetric, or diagnostic procedures.

Action
Local anesthetics inhibit initiation and conduction of
sensory nerve impulses by altering the influx of so-
dium and efflux of potassium in neurons, slowing or
stopping pain transmission. Epidural administration
allows action to take place at the level of the spinal
nerve roots immediately adjacent to the site of ad-
ministration. The catheter is placed as close as pos-
sible to the dermatomes (skin surface areas inner-
vated by a single spinal nerve or group of spinal
nerves) that, when blocked, will produce the most
effective spread of analgesia for the site of injury.
Therapeutic Effects: Decreased pain or induc-
tion of anesthesia; low doses have minimal effect on
sensory or motor function; higher doses may pro-
duce complete motor blockade.

Pharmacokinetics
Absorption: Systemic absorption follows epidural
administration, but amount absorbed depends on
dose.
Distribution: Agents are lipid soluble, which se-
lectively keeps them in the epidural space and limits
systemic absorption. If systemic absorption occurs,
these agents are widely distributed and cross the
placenta.
Metabolism and Excretion: Small amounts that
may reach systemic circulation are mostly metabo-
lized by the liver. Very little excreted unchanged in
the urine.
Half-life: Bupivacaine—1.5–5 hr (after epidu-
ral use); ropivacaine—4.2 hr (after epidural use).

TIME/ACTION PROFILE (analgesia)

ROUTE ONSET PEAK DURATION

Epidural 10–30 min unknown 2-8 hr†

†Duration of anesthetic block
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Contraindications/Precautions
Contraindicated in: Hypersensitivity; cross-sensi-
tivity with other amide local anesthetics may occur
(lidocaine, mepivacaine, prilocaine); Bupivacaine
contains bisulfites and should be avoided in patients
with known intolerance; OB: Bupivacaine only—Do
not use 0.75% concentration. Only 0.5% and 0.25%
concentrations should be used for obstetrical anes-
thesia due to reports of cardiac arrest and difficult
resuscitation with the 0.75% concentration; Lacta-
tion: Discontinue nursing.
Use Cautiously in: Concurrent use of other local
anesthetics; Liver disease; Concurrent use of antico-
agulants (including low-dose heparin and low-mo-
lecular-weight heparins/heparinoids);qthe risk of
spinal/epidural hematomas; OB: Bupivacaine and
ropivacaine—both agents rapidly cross the pla-
centa with obstetrical paracervical block anesthesia
and can result in maternal, fetal, or neonatal toxicity
with cardiac, central nervous system, or vascular
tone abnormalities. May cause maternal hypoten-
sion; Pedi: Bupivacaine—safety not established in
children �12 yr. Ropivacaine—safety not estab-
lished in chlidren �18 yr; Geri: May require lower
doses due toqrisk of hypotension and/orqrisk of
toxicity due to age-related decline in renal function.

Adverse Reactions/Side Effects
CNS: SEIZURES, anxiety, dizziness, headache, irrita-
bility. EENT: blurred vision, tinnitus. CV: CARDIO-
VASCULAR COLLAPSE, arrhythmias, bradycardia, hypo-
tension, tachycardia. GI: nausea, vomiting. GU:
urinary retention. Derm: pruritus. F and E: meta-
bolic acidosis. Neuro: circumoral tingling/numb-
ness, tremor. MS: chondrolysis. Misc: allergic re-
actions, fever.

Interactions
Drug-Drug: Additive toxicity may occur with con-
current use of other amide local anesthetics (in-
cluding lidocaine, mepivacaine, and prilo-
caine). Use of bupivacaine solution containing
epinephrine with MAO inhibitors may cause hy-
pertension. Fluvoxamine, amiodarone, cipro-
floxacin, and propofol mayqeffects of ropiva-
caine.

Route/Dosage
Solutions containing preservatives should not be
used for caudal or epidural blocks.

Bupivacaine
Epidural (Adults and Children � 12 yr): 10–
20 mL of 0.25% (partial to moderate block), 0.5%
(moderate to complete block), or 0.75% (complete

block) solution. Administer in increments of 3–5
mL allowing sufficient time to detect toxic signs/
symptoms of inadvertent IV or IT administration. A
test dose of 2–3 mL of 0.5% with epinephrine solu-
tion is recommended prior to epidural blocks.

Ropivacaine
Surgical Anesthesia
Epidural (Adults): Lumbar epidural—15–30
mL of 0.5% solution or 15–25 mL of 0.75% solu-
tion or 15–20 mL of 1% solution; Lumbar epidural
for cesarean section—20–30 mL of 0.5% solu-
tion or 15–20 mL of 0.75% solution; Thoracic epi-
dural—5–15 mL of 0.5–0.75% solution.

Labor Pain
Epidural (Adults): Lumbar epidural—10–20
mL of 0.2% solution initially, then continuous infu-
sion of 6–14 mL/hr of 0.2% solution with incre-
mental injection of 10–15 mL/hr of 0.2% solution.

Postoperative Pain
Epidural (Adults): Lumbar or thoracic epidu-
ral—Continuous infusion of 6–14 mL/hr of 0.2%
solution.

Availability (generic available)
Bupivacaine
Solution for injection (preservative-free):
0.25%, 0.5%, 0.75%. In combination with: epi-
nephrine 1:200,000.

Ropivacaine
Solution for injection (preservative-free):
0.2%, 0.5%, 0.75%, 1%.

NURSING IMPLICATIONS
Assessment
● Monitor for sensation during procedure and re-

turn of sensation after procedure.
● Systemic Toxicity: Assess for systemic toxicity

(circumoral tingling and numbness, ringing in
ears, metallic taste, dizziness, blurred vision,
tremors, slow speech, irritability, twitching, sei-
zures, cardiac dysrhythmias) each shift. Report to
health care professional.

● Orthostatic Hypotension: Monitor BP, heart
rate, and respiratory rate continuously while pa-
tient is receiving this medication. Mild hypoten-
sion is common because of the effect of local an-
esthetic block of nerve fibers on the sympathetic
nervous system, causing vasodilation. Significant
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hypotension and bradycardia may occur, espe-
cially when rising from a prone position or fol-
lowing large dose increases or boluses. Treat-
ment of unresolved hypotension may include
hydration, decreasing the epidural infusion rate,
and/or removal of local anesthetic from analgesic
solution.

● Unwanted Motor and Sensory Deficit: The
goal of adding low-dose local anesthetics to epi-
dural opioids for pain management is to provide
analgesia, not to produce anesthesia. Patients
should be able to ambulate if their condition al-
lows, and epidural analgesic should not hamper
this important recovery activity. However, many
factors, including location of the epidural cathe-
ter, local anesthetic dose, and variability in pa-
tient response, can result in patients experiencing
unwanted motor and sensory deficits. Pain is the
first sensation lost, followed by temperature,
touch, proprioception, and skeletal muscle tone.

● Assess for sensory deficit every shift. Ask patient
to point to numb and tingling skin areas (numb-
ness and tingling at the incision site is common
and usually normal). Notify physician or other
health care professional of unwanted motor and
sensory deficits.

● Unwanted motor and sensory deficits often can be
corrected with simple treatment. For example, a
change in position may relieve temporary sensory
loss in an extremity. Minor extremity muscle
weakness is often treated by decreasing the epi-
dural infusion rate and keeping the patient in bed
until the weakness resolves. Sometimes removing
the local anesthetic from the analgesic solution is
necessary, such as when signs of local anesthetic
toxicity are detected or when simple treatment of
motor and sensory deficits has been unsuccess-
ful.

Potential Nursing Diagnoses
Acute pain, acute (Indications)
Impaired physical mobility (Side Effects)

Implementation
● See Route and Dosage section.

Patient/Family Teaching
● Instruct patient to notify nurse if signs or symp-

toms of systemic toxicity occur.
● Advise patient to request assistance during ambu-

lation until orthostatic hypotension and motor def-
icits are ruled out.

Evaluation/Desired Outcomes
● Decrease in postoperative pain without unwanted

sensory or motor deficits.

HIGH ALERT

EPINEPHrine (ep-i-nef-rin)
Adrenalin, Anapen, AsthmaNefrin,
EpiPen, racepinephrine,

S-2 (racepinephrine)
Classification
Therapeutic: antiasthmatics, bronchodila-
tors, vasopressors
Pharmacologic: adrenergics

Pregnancy Category C
See Appendix C for ophthalmic use

Indications
Subcut, IV, Inhaln: Management of reversible air-
way disease due to asthma or COPD. Subcut, IM,
IV: Management of severe allergic reactions. IV, In-
tracardiac, Intratracheal, Intraosseous (part
of advanced cardiac life support [ACLS] and
pediatric advanced life support [PALS] guide-
lines): Management of cardiac arrest (unlabeled).
Inhaln: Management of upper airway obstruction
and croup (racemic epinephrine). Local/Spinal:
Adjunct in the localization/prolongation of anesthe-
sia.

Action
Results in the accumulation of cyclic adenosine
monophosphate (cAMP) at beta-adrenergic recep-
tors. Affects both beta1(cardiac)-adrenergic recep-
tors and beta2(pulmonary)-adrenergic receptor
sites. Produces bronchodilation. Also has alpha-ad-
renergic agonist properties, which result in vaso-
constriction. Inhibits the release of mediators of im-
mediate hypersensitivity reactions from mast cells.
Therapeutic Effects: Bronchodilation. Mainte-
nance of heart rate and BP. Localization/prolonga-
tion of local/spinal anesthetic.

Pharmacokinetics
Absorption: Well absorbed following subcut ad-
ministration; some absorption may occur following
repeated inhalation of large doses.
Distribution: Does not cross the blood-brain bar-
rier; crosses the placenta and enters breast milk.
Metabolism and Excretion: Action is rapidly
terminated by metabolism and uptake by nerve end-
ings.
Half-life: Unknown.

TIME/ACTION PROFILE (bronchodilation)

ROUTE ONSET PEAK DURATION

Inhaln 1 min unknown 1–3 hr
Subcut 5–10 min 20 min �1–4 hr
IM 6–12 min unknown �1–4 hr
IV rapid 20 min 20–30 min
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Contraindications/Precautions
Contraindicated in: Hypersensitivity to adrener-
gic amines; Some products may contain bisulfites or
fluorocarbons (in some inhalers) and should be
avoided in patients with known hypersensitivity or
intolerance.
Use Cautiously in: Cardiac disease (angina,
tachycardia, MI); Hypertension; Hyperthyroidism;
Diabetes; Cerebral arteriosclerosis; Glaucoma (ex-
cept for ophthalmic use); Excessive use may lead to
tolerance and paradoxical bronchospasm (inhaler);
OB: Use only if potential maternal benefit outweighs
potential risks to fetus; Lactation: High intravenous
doses of epinephrine mightpmilk production or
letdown. Low-dose epidural, topical, inhaled or
ophthalmic epinephrine are unlikely to interfere
with breastfeeding (NIH); Geri: More susceptible to
adverse reactions; may requirepdose.

Adverse Reactions/Side Effects
CNS: nervousness, restlessness, tremor, headache,
insomnia. Resp: paradoxical bronchospasm (ex-
cessive use of inhalers). CV: angina, arrhythmias,
hypertension, tachycardia. GI: nausea, vomiting.
Endo: hyperglycemia.

Interactions
Drug-Drug: Concurrent use with other adrener-
gic agents will have additive adrenergic side effects.
Use with MAO inhibitors may lead to hypertensive
crisis. Beta blockers may negate therapeutic effect.
Tricyclic antidepressants enhance pressor re-
sponse to epinephrine.
Drug-Natural Products: Use with caffeine-con-
taining herbs (cola nut, guarana, mate, tea, cof-
fee)qstimulant effect.

Route/Dosage
Subcut, IM (Adults): Anaphylactic reactions/
asthma—0.1–0.5 mg (single dose not to exceed 1
mg); may repeat q 10–15 min for anaphylactic
shock or q 20 min–4 hr for asthma.
Subcut (Children � 1 mo): Anaphylactic reac-
tions/asthma—0.01 mg/kg (not to exceed 0.5 mg/
dose) q 15 min for 2 doses, then q 4 hr.
IV (Adults): Severe anaphylaxis—0.1–0.25 mg
q 5–15 min; may be followed by 1–4 mcg/min con-
tinuous infusion; cardiopulmonary resuscitation
(ACLS guidelines)—1 mg q 3–5 min; bradycar-
dia (ACLS guidelines)—2–10 mcg/min).
IV (Children): Severe anaphylaxis—0.1 mg (less
in younger children); may be followed by 0.1 mcg/
kg/min continuous infusion (may bequp to 1.5
mcg/kg/min); symptomatic bradycardia/pulseless
arrest (PALS guidelines)—0.01 mg/kg, may be re-

peated q 3–5 min higher doses (up to 0.1–0.2 mg/
kg) may be considered; may also be given by the in-
traosseous route. May also be given by the endotra-
cheal route in doses of 0.1—0.2 mg/kg diluted to a
volume of 3–5 mL with normal saline followed by
several positive pressure ventilations.
Inhaln (Adults): Inhalation solution— 1 inhala-
tion of 1% solution; may be repeated after 1–2 min;
additional doses may be given q 3 hr; racepine-
phrine—Via hand nebulizer, 2–3 inhalations of
2.25% solution; may repeat in 5 min with 2–3 more
inhalations, up to 4–6 times daily.
Inhaln (Children � 1 mo): 0.25–0.5 mL of
2.25% racemic epinephrine solution diluted in 3 mL
normal saline.
IV, Intratracheal (Neonates): 0.01–0.03 mg/kg
q 3–5 min as needed.
IM (Children � 1 mo �30 kg): 0.15 mg (EpiPen
Jr); � 30 kg: 0.3 mg (EpiPen).
Intracardiac (Adults): 0.3–0.5 mg.
Endotracheal (Adults): Cardiopulmonary resus-
citation (ACLS guidelines)—2–2.5 mg.
Topical (Adults and Children �6 yr): Nasal de-
congestant—Apply 1% solution as drops, spray, or
with a swab.
Intraspinal (Adults and Children): 0.2–0.4 mL of
1:1000 solution.
With Local Anesthetics (Adults and Children): Use
1:200,000 solution with local anesthetic.

Availability (generic available)
Inhalation solution (racepinephrine):
2.25%. Intranasal solution: 1 mg/mL (1:1000).
Solution for injection: 0.1 mg/mL (1:10,000), 1
mg/mL (1:1000). Autoinjector (EpiPen): 0.15
mg/0.15 mL (1:1000), 0.15 mg/0.3 mL (1:2000),
0.3 mg/0.3 mL (1:1000).

NURSING IMPLICATIONS
Assessment
● Bronchodilator: Assess lung sounds, respira-

tory pattern, pulse, and BP before administration
and during peak of medication. Note amount,
color, and character of sputum produced, and
notify health care professional of abnormal find-
ings.

● Monitor pulmonary function tests before and pe-
riodically during therapy.

● Observe for paradoxical bronchospasm (wheez-
ing). If condition occurs, withhold medication
and notify health care professional immediately.

● Observe patient for drug tolerance and rebound
bronchospasm. Patients requiring more than 3
inhalation treatments in 24 hr should be under
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close supervision. If minimal or no relief is seen
after 3–5 inhalation treatments within 6–12 hr,
further treatment with aerosol alone is not rec-
ommended.

● Assess for hypersensitivity reaction (rash; urti-
caria; swelling of the face, lips, or eyelids). If
condition occurs, withhold medication and notify
health care professional immediately.

● Vasopressor: Monitor BP, pulse, ECG, and res-
piratory rate frequently during IV administration.
Continuous ECG, hemodynamic parameters, and
urine output should be monitored continuously
during IV administration.

● Monitor for chest pain, arrhythmias, heart rate �

110 bpm, and hypertension. Consult physician for
parameters of pulse, BP, and ECG changes for ad-
justing dose or discontinuing medication.

● Shock: Assess volume status. Correct hypovole-
mia prior to administering epinephrine IV.

● Nasal Decongestant: Assess patient for nasal
and sinus congestion prior to and periodically
during therapy.

● Lab Test Considerations: May cause transient
pin serum potassium concentrations with nebu-
lization or at higher than recommended doses.

● May cause anqin blood glucose and serum lac-
tic acid concentrations.

● Toxicity and Overdose: Symptoms of over-
dose include persistent agitation, chest pain or
discomfort, decreased BP, dizziness, hyperglyce-
mia, hypokalemia, seizures, tachyarrhythmias,
persistent trembling, and vomiting.

● Treatment includes discontinuing adrenergic
bronchodilator and other beta-adrenergic ago-
nists and symptomatic, supportive therapy. Cardi-
oselective beta blockers are used cautiously be-
cause they may induce bronchospasm.

Potential Nursing Diagnoses
Ineffective airway clearance (Indications)
Ineffective tissue perfusion (Indications)

Implementation
● Do not confuse epinephrine with ephedrine.
● High Alert: Patient harm or fatalities have oc-

curred from medication errors with epinephrine.
Epinephrine is available in various concentra-
tions, strengths, and percentages and used for
different purposes. Packaging labels may be eas-
ily confused or products incorrectly diluted. Dilu-
tions should be prepared by a pharmacist. IV
doses should be expressed in milligrams not am-
pules, concentration or volume. Prior to adminis-
tration, have second practitioner independently
check original order, dose calculations, concen-
tration, route of administration, and infusion
pump settings.

● Medication should be administered promptly at
the onset of bronchospasm.

● Use a tuberculin syringe with a 26-gauge -in.1⁄2
needle for subcut injection to ensure that correct
amount of medication is administered.

● Tolerance may develop with prolonged or exces-
sive use. Effectiveness may be restored by discon-
tinuing for a few days and then readministering.

● Do not use solutions that are pinkish or brownish
or that contain a precipitate.

● For anaphylactic shock, volume replacement
should be administered concurrently with epi-
nephrine. Antihistamines and corticosteroids may
be used in conjunction with epinephrine.

● IM, Subcut: Medication can cause irritation of
tissue. Rotate injection sites to prevent tissue ne-
crosis. Massage injection sites well after adminis-
tration to enhance absorption and to decrease lo-
cal vasoconstriction. Avoid IM administration in
gluteal muscle.

IV Administration

● pH: 4.5–7.0.
● Direct IV: Diluent: The 1:10,000 solution can

be administered undiluted. Dilute 1 mg (1 mL) of
a 1:1000 solution in 9 mL of 0.9% NaCl to pre-
pare a 1:10,000 solution. Concentration: 0.1
mg/mL (1:10,000). Rate: Administer each 1 mg
(10 mL) of a 1:10,000 solution over at least 1
min; more rapid administration may be used dur-
ing cardiac resuscitation. Follow each dose with
20 mL IV saline flush.

● Continuous Infusion: Diluent: Dilute 1 mg (1
mL) of a 1:1000 solution in 250 mL of D5W or
0.9% NaCl. Protect from light. Infusion stable for
24 hr. Concentration: 4 mcg/mL. Rate: See
Route/Dosage section. Titrate to response (BP,
heart rate, respiratory rate).

● Y-Site Compatibility: alfentanil, amikacin, ami-
nocaproic acid, amiodarone, amphotericin B
lipid complex, amphotericin B liposome, anidu-
lafungin, argatroban, ascorbic acid, atracurium,
atropine, aztreonam, benztropine, bivalirudin,
bleomycin, bumetanide, buprenorphine, butor-
phanol, calcium chloride, calcium gluconate,
carboplatin, caspofungin, cefazolin, cefopera-
zone, cefotaxime, cefotetan, cefoxitin, ceftazi-
dime, ceftriaxone, cefuroxime, chloramphenicol ,
chlorpromazine, cisatracurium, cisplatin, clinda-
mycin, cyanocobalamin, cyclophosphamide, cy-
closporine, cytarabine, dactinomycin, daptomy-
cin, dexamethasone sodium phosphate,
dexmedetomidine, digoxin, diltiazem, diphenhy-
dramine, dobutamine, docetaxel, dopamine, dox-
orubicin, doxycycline, enalaprilat, ephedrine,
epirubicin, epoetin alfa, eptifibatide, ertapenem,
erythromycin, esmolol, etoposide, etoposide
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phosphate, famotidine, fenoldopam, fentanyl, flu-
conazole, fludarabine, folic acid, furosemide,
gemcitabine, gentamicin, glycopyrrolate, granise-
tron, heparin, hetastarch, hydrocortisone sodium
succinate, hydromorphone, idarubicin, ifosfam-
ide, imipenem/cilastatin, irinotecan, isoprotere-
nol, ketamine, ketorolac, labetalol, levofloxacin,
lidocaine, linezolid, lorazepam, magnesium sul-
fate, mannitol, mechlorethamine, meperidine,
metaraminol, methotrexate, methoxamine, meth-
yldopa, methylprednisolone sodium succinate,
metoclopramide, metoprolol, metronidazole,
midazolam, milrinone, mitoxantrone, morphine,
multiple vitamins, mycophenolate, nafcillin, nal-
buphine, naloxone, nicardipine, nitroglycerin, ni-
troprusside, norepinephrine, octreotide, ondan-
setron, oxacillin, oxaliplatin, oxytocin, paclitaxel,
palonosetron, pamidronate, pancuronium, pan-
toprazole, pemetrexed, penicillin G potassium,
pentamidine, pentazocine, phentolamine, phenyl-
ephrine, phytonadione, piperacillin/tazobactam,
potassium acetate, potassium chloride, procain-
amide, prochlorperazine, promethazine, propo-
fol, propranolol, protamine, pyridoxime, quinu-
pristin/dalfopristin, ranitidine, remifentanil,
rocuronium, sodium acetate, streptokinase, suc-
cinylcholine, sufentanil, tacrolimus, teniposide,
theophylline, thiamine, thiotepa, ticarcillin/clavu-
lanate, tigecycline, tirofiban, tobramycin, tolazo-
line, trimetophan, vancomycin, vasopressin, vec-
uronium, verapamil, vincristine, vinorelbine,
vitamin B complex with C, voriconazole, warfarin,
zoledronic acid.

● Y-Site Incompatibility: acyclovir, alemtu-
zumab, aminophylline, azathioprine, carmustine,
dantrolene, diazepam, diazoxide, fluorouracil,
ganciclovir, indomethacin, micafungin, pentobar-
bital, phenobarbital, phenytoin, sodium bicar-
bonate, thiopental, trimethoprim/sulfamethox-
azole.

● Inhaln: When using epinephrine inhalation solu-
tion, 10 drops of 1% base solution should be
placed in the reservoir of the nebulizer.

● The 2.25% inhalation solution of racepinephrine
must be diluted for use in the combination nebu-
lizer/respirator.

● Allow 1–2 min to elapse between inhalations of
epinephrine inhalation solution to make certain
the second inhalation is necessary.

● When epinephrine is used concurrently with cor-
ticosteroid or ipratropium inhalations, administer
bronchodilator first and other medications 5 min
apart to prevent toxicity from inhaled fluorocar-
bon propellants.

● Endotracheal: Epinephrine can be injected di-
rectly into the bronchial tree via the endotracheal
tube if the patient has been intubated. Perform 5
rapid insufflations; forcefully administer 10 mL
containing 2–2.5 mg epinephrine (1 mg/mL) di-
rectly into tube; follow with 5 quick insufflations.

Patient/Family Teaching
● Instruct patient to take medication exactly as di-

rected. If on a scheduled dosing regimen, take a
missed dose as soon as possible; space remaining
doses at regular intervals. Do not double doses.
Caution patient not to exceed recommended
dose; may cause adverse effects, paradoxical
bronchospasm, or loss of effectiveness of medica-
tion.

● Instruct patient to contact health care profes-
sional immediately if shortness of breath is not
relieved by medication or is accompanied by dia-
phoresis, dizziness, palpitations, or chest pain.

● Advise patient to consult health care professional
before taking any OTC medications or alcoholic
beverages concurrently with this therapy. Caution
patient also to avoid smoking and other respira-
tory irritants.

● Inhaln: Review correct administration technique
(aerosolization, IPPB) with patient.

● Do not spray inhaler near eyes.
● Advise patients to use bronchodilator first if using

other inhalation medications, and allow 5 min to
elapse before administering other inhalant medi-
cations, unless otherwise directed.

● Advise patient to rinse mouth with water after
each inhalation dose to minimize dry mouth.

● Advise patient to maintain adequate fluid intake
(2000–3000 mL/day) to help liquefy tenacious
secretions.

● Advise patient to consult health care professional
if respiratory symptoms are not relieved or
worsen after treatment or if chest pain, headache,
severe dizziness, palpitations, nervousness, or
weakness occurs.

● Advise patient to notify health care professional if
pregnancy is planned or suspected or if breast-
feeding.

● Autoinjector: Instruct patients using auto-injec-
tor for anaphylactic reactions to remove gray
safety cap, placing black tip on thigh at right an-
gle to leg. Press hard into thigh until auto-injector
functions, hold in place for 10 seconds, remove,
and discard properly. Massage injected area for
10 sec. Pedi: Teach parents or caregivers signs
and symptoms of anaphlyaxis, how to use auto-in-
jector safely, and to get the child to a hospital as
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soon as possible. Instruct parents or caregivers to
teach child how to manage his or her allergy, how
to self-inject, and what to do in an emergency.
For children too young to self-inject and who will
be separated from parent, tell parents to always
discuss allergy and use of auto-injector with re-
sponsible adult.

Evaluation/Desired Outcomes
● Prevention or relief of bronchospasm.
● Increase in ease of breathing.
● Prevention of bronchospasm or reduction of fre-

quency of acute asthma attacks in patients with
chronic asthma.

● Prevention of exercise-induced asthma.
● Reversal of signs and symptoms of anaphylaxis.
● Increase in cardiac rate and output, when used in

cardiac resuscitation.
● Increase in BP, when used as a vasopressor.
● Localization of local anesthetic.
● Decrease in sinus and nasal congestion.

HIGH ALERT

epirubicin (ep-i-roo-bi-sin)
Ellence, Pharmorubicin PFS
Classification
Therapeutic: antineoplastics
Pharmacologic: anthracyclines

Pregnancy Category D

Indications
A component of adjuvant therapy for evidence of ax-
illary tumor involvement following resection of pri-
mary breast cancer.

Action
Inhibits DNA and RNA synthesis by forming a com-
plex with DNA. Therapeutic Effects: Death of
rapidly replicating cells, particularly malignant ones.

Pharmacokinetics
Absorption: IV administration results in complete
bioavailability.
Distribution: Rapidly and widely distributed; con-
centrates in RBCs.
Metabolism and Excretion: Extensively and
rapidly metabolized by the liver and other tissues.
Half-life: 35 hr.

TIME/ACTION PROFILE (effect on WBCs)

ROUTE ONSET PEAK DURATION

IV unknown 10–14 days 21 days

Contraindications/Precautions
Contraindicated in: Hypersensitivity to epirubi-
cin, other anthracyclines, or related compounds;

Baseline neutrophil count �1500 cells/mm3; Severe
myocardial insufficiency or recent MI; Previous an-
thracyclines up to the maximum cumulative dose;
Severe hepatic dysfunction; Concurrent cimetidine
therapy; OB, Lactation: Significant risk for fetal or
infant harm.
Use Cautiously in: Cardiovascular disease, prior
or concomitant radiation therapy to mediastinal or
pericardial area, previous therapy with anthracyc-
lines, or concomitant use of cardiotoxic drugs (q
risk of cardiotoxicity); Severe renal impairment (se-
rum creatinine �5 mg/dL); considerpdose; He-
patic impairment (doseprecommended for biliru-
bin �1.2 mg/dL or AST �2–4 times upper limit of
normal); Depressed bone marrow reserve; OB:
Warn patients with childbearing potential to avoid
pregnancy during treatment; Pedi: Safety not estab-
lished;qrisk of acute cardiotoxicity and chronic HF;
Geri:qrisk of toxicity in female patients �70 yr.

Adverse Reactions/Side Effects
CNS: lethargy. CV: CARDIOTOXICITY (dose-related).
GI: nausea, vomiting, anorexia, diarrhea, mucositis.
Derm: alopecia, flushing, itching, photosensitivity,
radiation-recall reaction, rash, skin/nail hyperpig-
mentation. Endo: gonadal suppression. Hemat:
LEUKOPENIA, anemia, thrombocytopenia, treatment-
related leukemia/myelodysplastic syndromes. Lo-
cal: injection site reactions, phlebitis at IV site, tis-
sue necrosis. Metab: hot flashes, hyperuricemia.
Misc: ANAPHYLAXIS, INFECTION.

Interactions
Drug-Drug: Cimetidineqblood levels and risk
of serious toxicity; avoid concurrent use. Additive
hematologic and gastrointestinal toxicity with other
antineoplastics or radiation therapy. Use with
other cardiotoxic drugs mayqrisk of cardiotoxicity;
avoid concurrent use. Maypantibody response to
live-virus vaccines andqrisk of adverse reac-
tions. Trastuzumab mayqrisk of cardiotoxicity;
avoid epirubicin for �24 wk after stopping trastu-
zumab therapy.

Route/Dosage
IV (Adults): 100–120 mg/m2 repeated in 3–4 wk
cycles (total dose may be given on day 1 or split and
given in equally divided doses on day 1 and day 8 of
each cycle (combination regimens may employ con-
current 5-fluorouracil and cyclophosphamide).

Hepatic Impairment
IV (Adults): Bilirubin 1.2–3 mg/dL or AST 2–4
times upper limit of normal—use 50% of recom-
mended starting dose; bilirubin �3 mg/dL or AST
�4 times upper limit of normal—use 25% of rec-
ommended starting dose.
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Availability (generic available)
Powder for injection: 50 mg/vial. Solution
for injection (red): 2 mg/mL.

NURSING IMPLICATIONS
Assessment
● Monitor for bone marrow depression. Assess for

bleeding (bleeding gums, bruising, petechiae,
guaiac stools, urine, and emesis) and avoid IM
injections and taking rectal temperatures if plate-
let count is low. Apply pressure to venipuncture
sites for 10 min. Assess for signs of infection dur-
ing neutropenia. Anemia may occur. Monitor for
increased fatigue, dyspnea, and orthostatic hypo-
tension.

● Severe nausea and vomiting may occur. Adminis-
ter parenteral antiemetic agents 30–45 min prior
to therapy and routinely around the clock for the
next 24 hr as indicated. Monitor amount of eme-
sis and notify health care professional if emesis
exceeds guidelines to prevent dehydration.

● Measure cardiac function, using ECG and a multi-
gated radionuclide angiography (MUGA) scan or
an ECHO, prior to therapy. Perform repeated
evaluations of left ventricular ejection fraction
during therapy. Monitor for development of signs
of cardiac toxicity, which may occur early (ST-T
wave changes, sinus tachycardia, and extrasysto-
les) or late (may occur months to yr after termi-
nation of therapy). Delayed cardiac toxicity is
characterized by cardiomyopathy, tachycardia,
peripheral edema, dyspnea, rales/crackles,
weight gain, hepatomegaly, ascites, pleural effu-
sion. Toxicity is usually dependent on cumulative
dose.

● Assess injection site frequently for redness, irrita-
tion, or inflammation. Burning or stinging during
infusion may indicate infiltration and infusion
should be discontinued and restarted in another
vein. Epirubicin is a vesicant but may infiltrate
painlessly even if blood returns on aspiration of
infusion needle. Severe tissue damage may occur
if epirubicin extravasates. If extravasation occurs,
stop infusion immediately, restart, and complete
dose in another vein.

● Assess oral mucosa frequently for development of
stomatitis (pain, burning, erythema, ulcerations,
bleeding, infection). Increased dosing interval
and/or decreased dosing is recommended if le-
sions are painful or interfere with nutrition.

● Lab Test Considerations: Monitor CBC and
differential before and during each cycle of ther-
apy. Epirubicin should not be administered to pa-

tients with a baseline neutrophil count �1500
cells/mm3. The WBC nadir occurs 10–14 days af-
ter administration, and recovery usually occurs
by the 21st day. Severe thrombocytopenia and
anemia may also occur.

● Monitor renal (BUN and creatinine) and hepatic
(AST, ALT, LDH, and serum bilirubin) function
prior to and periodically during therapy. Dose re-
duction is required for bilirubin �1.2 mg/dL, AST
2–4 times the upper limit of normal, or serum
creatinine �5 mg/dL.

Potential Nursing Diagnoses
Risk for infection (Adverse Reactions)
Decreased cardiac output (Adverse Reactions)

Implementation
● High Alert: Fatalities have occurred with incor-

rect administration of chemotherapeutic agents.
Before administering, clarify ambiguous orders;
double check single, daily, and course-of-therapy
dose limits; have second practitioner indepen-
dently double check original order, calculations
and infusion pump settings. Epirubicin should be
administered only under the supervision of a phy-
sician experienced in the use of cancer chemo-
therapeutic agents.

● Prepare solution in a biologic cabinet. Wear
gloves, gown, and mask while handling medica-
tion. Discard IV equipment in specially desig-
nated containers.

● Administer prophylactic anti-infective therapy
with trimethoprim/sulfamethoxazole or a fluoro-
quinolone and antiemetic therapy prior to admin-
istration of epirubicin.

● Do not administer subcut or IM.

IV Administration

● pH: 3.0.
● Intermittent Infusion: Diluent: Administer

undiluted. Solution is clear red. Use epirubicin
within 24 hr of penetration of rubber stopper.
Discard unused solution. Concentration: 2
mg/mL. Rate: Administer initial dose of 100–
120 mg/m2 over 15–20 min through Y-site of a
free-flowing infusion of 0.9% NaCl or D5W.
Lower doses may be infused for shorter periods,
but not less than over 3 min. Do not administer
via direct IV push. Facial flushing and erythema
along involved vein frequently occur when admin-
istration is too rapid. Venous sclerosis may result
from injection into a small vein or repeated injec-
tions into the same vein. Avoid veins over joints or
in extremities with compromised venous or lym-
phatic drainage.
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● Y-Site Compatibility: alfentanil, amifostine,
amikacin, aminocaproic acid, atracurium, az-
treonam, bivalirudin, bumetanide, buprenor-
phine, butorphanol, calcium chloride, calcium
gluconate, carboplatin, caspofungin, cefazolin,
cefotaxime, chlorpromazine, ciprofloxacin, cisa-
tracurium, cisplatin, clindamycin, cyclophospha-
mide, cyclosporine, daptomycin, dexrazoxane,
digoxin, diltiazem, diphenhydramine, docetaxel,
dolasetron, dopamine, doxacurium, doxacycline,
droperidol, enalaprilat, ephedrine, epinephrine,
erythromycin, etoposide, etoposide phosphate,
famotidine, fenoldopam, fentanyl, fluconazole,
gemcitabine, gentamicin, granisetron, haloperi-
dol, hydrocortisone sodium succinate, hydro-
morphone, ifosfamide, imipenem cilastatin, insu-
lin, isoproterenol, labetalol, levofloxacin,
levorphanol, lidocaine, linezolid, lorazepam,
mannitol, meperidine, mesna, methotrexate, met-
oclopramide, metoprolol, metronidazole, mid-
azolam, milrinone, monocycline, mitomycin, miv-
acurium, morphine, nalbuphine, naloxone,
nesiritide, nicardipine, nitroglycerin, nitroprus-
side, norepinephrine, octreotide, ondansetron,
oxaliplatin, paclitaxel, palonosetron, pancuro-
nium, pentamidine, pentazocine, phenylephrine,
potassium chloride, procainamide, prochlorper-
azine, promethazine, propranolol, quinapristin/
dalfopristin, ranitidine, remifentanil, rocuron-
ium, sodium acetate, succinylcholine, sufentanil,
tacrolimus, teniposide, theophylline, thiotepa, ti-
rofiban, tobramycin, vancomycin, vasopressin,
vecuronium, verapamil, vinblastine, vincristine,
vinorelbine, voriconazole, zidovudine.

● Y-Site Incompatibility: acyclovir, allopurinol,
aminophylline, amphotericin B colloidal, ampho-
tericin B liposome, ampicillin, ampicillin/sulbac-
tam, azithromycin, cefepime, cefoperazone, cefo-
tetan, cefoxitin, ceftazidime, ceftriaxone,
cefuroxime, dexamethasone sodium phosphate,
diazepam, ertapenem, fluorouracil, foscarnet,
fosphenytoin, furosemide, ganciclovir, heparin,
hydrocortisone sodium phosphate, ketorolac,
leucovorin, magnesium sulfate, meropenem,
methohexital, methylprednisolone, nafcillin, pan-
toprazole, pemetrexed, pentobarbital, phenobar-
bital, phenytoin, piperacillin/tazobactam, potas-
sium phosphates, sodium bicarbonate, sodium
phosphates, thiopental, ticarcillin/clavulanate, ti-
gecycline, trimethoprim/sulfamethoxazole.

Patient/Family Teaching
● Instruct patient to notify health care professional

promptly if fever; sore throat; signs of infection;
bleeding gums; bruising; petechiae; blood in
stools, urine, or emesis; increased fatigue; dysp-
nea; or orthostatic hypotension occurs. Caution

patient to avoid crowds and persons with known
infections. Instruct patient to use soft toothbrush
and electric razor and to avoid falls. Patient
should be cautioned not to drink alcoholic bever-
ages or take medication containing aspirin or
NSAIDs, because these may precipitate gastric
bleeding.

● Instruct patient to report pain at injection site im-
mediately.

● Instruct patient to inspect oral mucosa for ery-
thema and ulceration. If ulceration occurs, advise
patient to use sponge brush, rinse mouth with wa-
ter after eating and drinking, and confer with
health care professional if mouth pain interferes
with eating. Pain may require treatment with
opioid analgesics. Patients usually recover by the
third week of therapy.

● Advise patient that this medication may have tera-
togenic effects. Contraception should be used
during and for at least 4 mo after therapy is con-
cluded. Inform patient before initiating therapy
that this medication may cause irreversible go-
nadal suppression.

● Instruct patient to notify health care professional
of all Rx or OTC medications, vitamins, or herbal
products being taken and to avoid concurrent use
of alcohol or OTC medications and herbal prod-
ucts, especially cold preparations, without con-
sulting health care professional, especially cimeti-
dine.

● Instruct patient to notify health care professional
immediately if vomiting, dehydration, fever, evi-
dence of infection, symptoms of HF, or pain at in-
jection site occurs. Patients should be informed
of the risk of irreversible cardiac damage and
treatment-related leukemia.

● Discuss the possibility of hair loss with patient.
Explore methods of coping. Regrowth usually oc-
curs 2–3 mo after discontinuation of therapy.

● Instruct patient not to receive any vaccinations
without advice of health care professional.

● Inform patient that medication may cause urine
to appear red for 1–2 days.

● Instruct patient to notify health care professional
if skin irritation occurs at site of previous radia-
tion therapy. May cause hyperpigmentation of the
skin and nails. Advise patient to use sunscreen
and protective clothing to prevent photosensitivity
reactions.

● Advise patient that this medication may have tera-
togenic effects. Contraception should be used
during and for at least 4 mo after therapy is con-
cluded. Inform patient before initiating therapy
that this medication may cause irreversible go-
nadal suppression.
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● Emphasize the need for periodic lab tests to mon-
itor for side effects.

Evaluation/Desired Outcomes
● Decrease in size or spread of malignancies in pa-

tients with axillary node tumor involvement fol-
lowing resection of primary breast cancer.

eplerenone (e-ple-re-none)
Inspra
Classification
Therapeutic: antihypertensives
Pharmacologic: aldosterone antagonists

Pregnancy Category B

Indications
Hypertension (alone, or with other agents). LV sys-
tolic dysfunction and evidence of HF post-MI.

Action
Blocks the effects of aldosterone by attaching to
mineralocorticoid receptors. Therapeutic Ef-
fects: Lowering of BP. Improves survival in patients
with evidence of HF post-MI.

Pharmacokinetics
Absorption: Well absorbed following oral admin-
istration.
Distribution: Unknown.
Metabolism and Excretion: Mostly metabolized
by the liver (CYP3A4 enzyme system); �5% excreted
unchanged by the kidneys.
Half-life: 4–6 hr.

TIME/ACTION PROFILE (antihypertensive
effect)

ROUTE ONSET PEAK DURATION

PO Unknown 4 wk Unknown

Contraindications/Precautions
Contraindicated in: Serum potassium �5.5
mEq/L; Type 2 diabetes with microalbuminuria (for
patients with HTN;qrisk of hyperkalemia); Serum
creatinine �2 mg/dL in males or � 1.8 mg/dL in fe-
males (for patients with HTN); CCr �30 mL/min
(for all patients); CCr �50 mL/min (for patients with
HTN); Concurrent use of potassium supplements or
potassium-sparing diuretics (for patients with HTN);
Concurrent use of strong inhibitors of the CYP3A4
enzyme system (ketoconazole, itraconazole, nefazo-
done, clarithromycin, ritonavir, or nelfinavir); Lac-
tation: Lactation.

Use Cautiously in: Severe hepatic impairment;
OB: Use only if clearly needed; Pedi: Safety not es-
tablished.

Adverse Reactions/Side Effects
CNS: dizziness, fatigue. GI: abnormal liver function
tests, abdominal pain, diarrhea. GU: albuminuria.
Endo: abnormal vaginal bleeding, gynecomastia. F
and E: HYPERKALEMIA. Metab: hypercholesterol-
emia, hypertriglyceridemia. Misc: flu-like symp-
toms.

Interactions
Drug-Drug: Concurrent use of strong inhibitors of
the CYP3A4 enzyme system (ketoconazole, itra-
conazole, nefazodone, clarithromycin, ritona-
vir, or nelfinavir) significantlyqeffects of eplene-
rone; concurrent use contraindicated. Concurrent
use of weak inhibitors of the CYP3A4 enzyme system
(erythromycin, saquinavir, fluconazole, vera-
pamil) mayqeffects of eplerenone; initial dose of
eplerenone should bepby 50%. NSAIDs maypanti-
hypertensive effects. Concurrent use of ACE inhibi-
tors or Angiotensin II receptor blockers mayq
risk of hyperkalemia.

Route/Dosage
Hypertension
PO (Adults): 50 mg daily initially; may beqto 50
mg twice daily; Patients receiving concurrent
moderate CYP3A4 inhibitors (erythromycin, sa-
quinavir, verapamil, fluconazole)—25 mg once
daily initially.

HF Post-MI
PO (Adults): 25 mg daily initially;qin 4 wk to 50
mg daily; subsequent dose adjustments may need to
be made based on serum potassium concentrations.

Availability (generic available)
Tablets: 25 mg, 50 mg.

NURSING IMPLICATIONS
Assessment
● Monitor BP periodically during therapy.
● Monitor prescription refills to determine adher-

ence.
● Lab Test Considerations: May cause hyperka-

lemia. Monitor serum potassium levels prior to
starting therapy, within the first wk, at 1 mo fol-
lowing start of therapy or dose adjustmentand pe-
riodically thereafter. Monitor serum potassium
and serum creatinine in 3-7 days in patients who
start taking a moderate CYP3A4 inhibitor.
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● May causepserum sodium andqserum triglyc-
eride, cholesterol, ALT, GGT, creatinine, and uric
acid levels.

Potential Nursing Diagnoses
Decreased cardiac output (Indications)
Noncompliance (Patient/Family Teaching)

Implementation
● Do not confuse Inspra with Spiriva.
● PO: Administer once daily. May be increased to

twice daily if response is inadequate.

Patient/Family Teaching
● Instruct patient to take medication as directed at

the same time each day, even if feeling well.
● Encourage patient to comply with additional in-

terventions for hypertension (weight reduction,
discontinuation of smoking, moderation of alco-
hol consumption, regular exercise, stress man-
agement). Medication controls, but does not
cure, hypertension.

● Instruct patient and family on correct technique
for monitoring BP. Advise them to monitor BP at
least weekly, and notify health care professional
of significant changes.

● Inform patient not to use potassium supplements,
salt substitutes containing potassium, or other Rx,
OTC, or herbal products without consulting
health care professional.

● May cause dizziness. Caution patient to avoid
driving or other activities requiring alertness until
response to medication is known.

● Advise patient to notify health care professional if
dizziness, diarrhea, vomiting, rapid or irregular
heartbeat, lower extremity edema, or difficulty
breathing occur.

● Advise patient to inform health care professional
of treatment regimen prior to treatment or sur-
gery.

● Advise patient to notify health care professional if
pregnancy is planned or suspected. Advise patient
to avoid breastfeeding during therapy.

● Emphasize the importance of follow-up exams to
check serum potassium.

Evaluation/Desired Outcomes
● Decrease in BP without appearance of side ef-

fects.
● Improvement in survival in patients with evidence

of HF post-MI.

REMS

epoetin (e-poe-e-tin)
Epogen, Eprex, erythropoietin, Pro-
crit

Classification
Therapeutic: antianemics
Pharmacologic: hormones

Pregnancy Category C

Indications
Anemia associated with chronic kidney disease
(CKD). Anemia secondary to zidovudine (AZT) ther-
apy in HIV-infected patients. Anemia from chemo-
therapy in patients with nonmyeloid malignancies.
Reduction of need for allogeneic red blood cell
transfusions in patients undergoing elective, noncar-
diac, nonvascular surgery.

Action
Stimulates erythropoiesis (production of red blood
cells). Therapeutic Effects: Maintains and may
elevate RBCs, decreasing the need for transfusions.

Pharmacokinetics
Absorption: Well absorbed after subcut adminis-
tration.
Distribution: Unknown.
Metabolism and Excretion: Unknown.
Half-life: Children and Adults–4–13 hr; Neo-
nates—11–17 hr.

TIME/ACTION PROFILE (increase in RBCs)

ROUTE ONSET† PEAK DURATION

IV, subcut 7–10 days within 2 mos 2 wk‡

†Increase in reticulocytes
‡After discontinuation

Contraindications/Precautions
Contraindicated in: Hypersensitivity to albumin
or mammalian cell-derived products; Uncontrolled
hypertension; Patients with erythropoietin levels
�200 mUnits/mL; Patients receiving chemotherapy
when anticipated outcome is cure; Neutropenia in
newborns.
Use Cautiously in: History of seizures or stroke;
Cardiovascular disease; History of porphyria; OB:
Evidence of fetal harm in animal studies—use only
if potential benefit outweighs potential risk to fetus;
OB, Lactation: Little published information, how-
ever, erythropoetin alfa is a normal constituent of
breastmilk; Pedi: Multi-dose vials contain benzyl al-
cohol, which can cause potentially fatal gasping syn-
drome in neonates.

Adverse Reactions/Side Effects
CNS: SEIZURES, headache. CV: CHF, MI, STROKE,
THROMBOEMBOLIC EVENTS (especially with hemoglo-
bin �11 g/dL), hypertension. Derm: transient
rashes. Endo: restored fertility, resumption of men-
ses. Misc:qmortality andqtumor growth (with
hemoglobin �12 g/dL).
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Interactions
Drug-Drug: Mayqrequirement for heparin anti-
coagulation during hemodialysis.

Route/Dosage
Anemia of CKD
(Do not initiate if hemoglobin �10 g/dL).
Subcut, IV (Adults): 50–100 units/kg 3 times
weekly initially; use lowest dose sufficient topthe
need for red blood cell transfusions (do not exceed
hemoglobin of 10 g/dL [patients on dialysis] or 11
g/dL [patients not on dialysis]); if Hgbqby �1.0 g/
dL in 2 wk,pdose by 25%; if Hgbqby �1.0 g/dL af-
ter 4 wk of therapy (with adequate iron stores),q
dose by 25%; do notqdose more frequently than q
4 wk.
Subcut, IV (Children 1 mo–16 yr): 50 units/kg
3 times weekly initially; use lowest dose sufficient to
pthe need for red blood cell transfusions (do not
exceed hemoglobin of 10 g/dL [patients on dialysis]
or 11 g/dL [patients not on dialysis]); if Hgbqby
�1.0 g/dL in 2 wk,pdose by 25%; if Hgbqby �1.0
g/dL after 4 wk of therapy (with adequate iron
stores),qdose by 25%; do notqdose more fre-
quently than q 4 wk.

Anemia Secondary to AZT Therapy
Subcut, IV (Adults): 100 units/kg 3 times weekly
for 8 wk; if inadequate response, mayqby 50–100
units/kg every 4–8 wk (max: 300 units/kg 3 times
weekly).
Subcut, IV (Children 8 mo–17 yr): 50–400
units/kg 2–3 times weekly.

Anemia from Chemotherapy
(Use only for chemotherapy-related anemia and dis-
continue when chemotherapy course is completed;
do not initiate if hemoglobin �10 g/dL).
Subcut (Adults): 150 units/kg 3 times weekly or
40,000 units weekly; adjust dose to maintain lowest
hemoglobin level sufficient to avoid blood transfu-
sions (do not exceed hemoglobin of 12 g/dL); if Hgb
qby �1.0 g/dL in 2 wk or reaches a level needed to
avoid red blood cell transfusions,pdose by 25%; if
Hgbqby �1.0 g/dL (and remains � 10 g/dL) after
initial 4 wk of therapy (with adequate iron stores),
qdose to 300 units/kg 3 times weekly or 60,000
units weekly.
IV (Children 5–18 yr): 600 units/kg weekly; ad-
just dose to maintain lowest hemoglobin level suffi-
cient to avoid blood transfusions (do not exceed he-
moglobin of 12 g/dL); if Hgbqby �1.0 g/dL in 2 wk
or reaches a level needed to avoid red blood cell
transfusions,pdose by 25%; if Hgbqby �1.0 g/dL

(and remains � 10 g/dL) after initial 4 wk of ther-
apy (with adequate iron stores),qdose to 900
units/kg (maximum � 60,000 units) weekly.

Surgery
Subcut (Adults): 300 units/kg/day for 10 days be-
fore surgery, day of surgery, and 4 days after or 600
units/kg 21, 14, and 7 days before surgery and on
day of surgery.

Availability
Injection: 2000 units/mL, 3000 units/mL, 4000
units/mL, 10,000 units/mL, 20,000 units/mL, 40,000
units/mL.

NURSING IMPLICATIONS
Assessment
● Monitor BP before and during therapy. Inform

health care professional if severe hypertension is
present or if BP begins to increase. Additional anti-
hypertensive therapy may be required during ini-
tiation of therapy.

● Monitor for symptoms of anemia (fatigue, dysp-
nea, pallor).

● Monitor dialysis shunts (thrill and bruit) and
status of artificial kidney during hemodialysis.
Heparin dose may need to be increased to pre-
vent clotting. Monitor patients with underlying
vascular disease for impaired circulation.

● Lab Test Considerations: May causeqin
WBCs and platelets. Maypbleeding times.

● Monitor serum ferritin, transferrin, and iron lev-
els to assess need for concurrent iron therapy.
Transferrin saturation should be at least 20% and
ferritin should be at least 100 ng/mL.

● Anemia of Chronic Kidney Disease: Monitor
hematocrit before and twice weekly during initial
therapy, for 2–6 wk after a change in dose, and
regularly after target range (30–36%) has been
reached and maintenance dose is determined.
Monitor other hematopoietic parameters (CBC
with differential and platelet count) before and
periodically during therapy. If hemoglobinqand
approached 11 g/dL orqby more than 1 g/dL in
a 2-wk period,pdose by 25% and monitor he-
moglobin twice weekly for 2–6 wk. Ifqin hemo-
globin continues and exceeds 11 g/dL, dose
should be withheld until hemoglobin begins top;
epoetin is then re-initiated at a dose 25% lower
than previous dose. If hemoglobinqby �1 g/dL
over 4 wk (and iron stores are adequate),qdose
by 25%; monitor hemoglobin twice weekly for 2–
6 wk; further doseqmay be made at 4-wk inter-
vals until desired response attained. If no re-
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sponse after 12 wks of escalation, further doseq
is unlikely to improve response and may increase
risks. Use lowest dose that will maintain Hgb level
sufficient to reduce need for transfusions.

● Monitor renal function studies and electrolytes
closely; resulting increased sense of well-being
may lead to decreased compliance with other
therapies for renal failure. Increases in BUN, cre-
atinine, uric acid, phosphorus, and potassium
may occur.

● Anemia Secondary to Zidovudine Therapy:
Before initiating therapy, determine serum eryth-
ropoietin level before transfusion. Patients receiv-
ing zidovudine with endogenous serum erythro-
poietin levels �500 mUnits/mL may not respond
to therapy. Monitor hemoglobin weekly during
dose adjustment. If response does not reduce
transfusion requirements or increase hemoglobin
effectively after 8 wk of therapy, dose may beqby
50–100 units/kg 3 times weekly. Evaluate re-
sponse and adjust dose by 50–100 units/kg every
4–8 wk thereafter. If a satisfactory response is
not obtained with a dose of 300 units/kg 3 times
weekly, it is unlikely that a higher dose will pro-
duce a response. Once the desired response is at-
tained, maintenance dose is titrated based on var-
iations of zidovudine dose and concurrent
infections. If hemoglobin exceeds 12 g/dL, dis-
continue dose until hemoglobin drops to �11 g/
dL, thenpdose by 25%.

● Anemia from Chemotherapy: Monitor hemo-
globin weekly until stable. Do not initiate if hemo-
globin �10 g/dL. Patients with lower baseline se-
rum erythropoietin levels may respond more
rapidly; not recommended if levels �200 mUnits/
mL. If hemoglobin exceeds 12 g/dL, withhold
dose until hemoglobin approaches level where
transfusions may be required and then reinitiate
at a dose 25% lower than previous dose. If hemo-
globinqby �1.0 g/dL in any 2-wk period,pdose
by 25%. For 3 times weekly dosing regimens, if
response is not adequate (nopin transfusion re-
quirements or noqin hemoglobin) after 8 wk of
therapy, dose may bequp to 300 units/kg 3
times weekly. If no response is obtained to this
dose, it is unlikely that higher doses will produce
a response. For weekly dosing regimens, if re-
sponse is not adequate (noqin hemoglobin by
�1 g/dL after 4 wk in absence of RBC transfu-
sion),qdose to 60,000 units weekly (adults) or
900 units/kg (max: 60,000 units) (children).

● Surgery: Determine that hemoglobin is �10 to
�13 g/dL before therapy. Epoetin has been used
for 10 days before surgery, on the day of surgery
and for 4 days post surgery. Implement prophy-

laxis of deep venous thrombosis during surgical
use.

Potential Nursing Diagnoses
Activity intolerance (Indications)
Noncompliance (Patient/Family Teaching)

Implementation
IV Administration

● pH: 5.8–7.2.
● Prescribers and hospitals must enroll in and

comply with the ESA APPRISE Oncology Program
to prescribe and/or dispense epoetin alfa to pa-
tients with cancer.

● Transfusions are still required for severe sympto-
matic anemia. Supplemental iron should be initi-
ated with epoetin and continued throughout ther-
apy.

● Institute seizure precautions in patients who ex-
perience greater than a 4-point increase in he-
matocrit in a 2-wk period or exhibit any change
in neurologic status. Risk of seizures is greatest
during the first 90 days of therapy.

● Do not shake vial; inactivation of medication may
occur. Solution is clear and colorless; do not ad-
minister solutions that are discolored, cloudy, or
contain a precipitate. Discard vial immediately af-
ter withdrawing dose from single-use 1-mL vial.
Refrigerate multidose 2-mL vial; stable for 21
days after initial entry.

● Subcut: This route is often used for patients not
requiring dialysis.

● May be admixed in syringe immediately before
administration with 0.9% NaCl with benzyl alco-
hol 0.9% in a 1:1 ratio to prevent injection site
discomfort.

● Direct IV: Diluent: Administer undiluted or di-
lute with an equal amount of 0.9% NaCl. Con-
centration: 1000–40,000 units/mL. Rate: May
be administered as direct injection or bolus over
1–3 minutes into IV tubing or via venous line at
end of dialysis session.

● Y-Site Compatibility: alfentanil, amikacin, ami-
nophylline, ascorbic acid, atracurium, benztro-
pine, bumetanide, buprenorphine, butorphanol,
calcium chloride, calcium gluconate, cefazolin,
cefoperazone, cefotaxime, cefotetan, cefoxitin,
ceftazidime, ceftriaxone, cefuroxime, chloram-
phenicol, clindamycin, cyanocobalamin, cyclo-
sporine, dexamethasone, digoxin, diphenhydra-
mine, dobutamine, dopamine, doxyxycline,
enalaprilat, ephedrine, epinephrine, erythromy-
cin, esmolol, famotidine, fentanyl, fluconazole,
folic acid, furosemide, gentamicin, glycopyrro-
late, heparin, hydrocortisone, imipenem-cilasta-
tin, indomethacin, insulin, isoproterenol, ketoro-
lac, labetalol, lidocaine, magnesium sulfate,
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mannitol, meperidine, metaraminol, methox-
amine, methyldopate, methylprednisolone, meto-
clopramide, metoprolol, morphine, multivita-
mins, nafcillin, nalbuphine, naloxone,
nitroglycerin, nitroprusside, norepinephrine, on-
dansetron, oxacillin, oxytocin, penicillin G, pen-
tazocine, pentobarbital, phenobarbital, phentol-
amine, phenylephrine, phytonadione, potassium
chloride, procainamide, promethazine, propran-
olol, protamine, pyridoxime, ranitidine, sodium
bicarbonate, streptokinase, succinylcholine, su-
fentanyl, theophylline, ticarcillin/clavulanate, to-
bramycin, tolazoline, trimetaphan, vasopressin,
verapamil.

● Y-Site Incompatibility: amphotericin B col-
loidal, chlorpromazine, dantrolene, diazepam,
diazoxide, haloperidol, midazolam, pentamidine,
phenytoin, prochlorperazine, trimethoprim/sulfa-
methoxazole, vancomycin.

Patient/Family Teaching
● Advise patient to read the Medication Guide

prior to initiating therapy and with each Rx refill
in case of changes. Patient must sign the patient-
healthcare provider acknowledgment form be-
fore each course of therapy.

● Explain rationale for concurrent iron therapy (in-
creased red blood cell production requires iron).

● Discuss ways of preventing self-injury in patients
at risk for seizures. Driving and activities requir-
ing continuous alertness should be avoided.

● Inform patient that use of epoetin may result in
shortened overall survival and/orptime to tumor
progression.

● Advise patient to notify health care professional
immediately if signs of blood clots (chest pain,
trouble breathing or shortness of breath, pain in
the legs, with or without swelling; a cool or pale
arm or leg, sudden confusion, trouble speaking
or trouble understanding others’ speech, sudden
numbness or weakness in the face, arm, or leg,
especially on one side of the body, sudden trou-
ble seeing, sudden trouble walking, dizziness,
loss of balance or coordination, loss of con-
sciousness or fainting, hemodialysis vascular ac-
cess stops working) occur.

● Advise patient to inform health care professional
of medication prior to treatment or surgery.

● Discuss possible return of menses and fertility in
women of childbearing age. Patient should dis-
cuss contraceptive options with health care pro-
fessional.

● Anemia of Chronic Renal Failure: Stress im-
portance of compliance with dietary restrictions,

medications, and dialysis. Foods high in iron and
low in potassium include liver, pork, veal, beef,
mustard and turnip greens, peas, eggs, broccoli,
kale, blackberries, strawberries, apple juice, wa-
termelon, oatmeal, and enriched bread. Epoetin
will result in increased sense of well-being, but it
does not cure underlying disease.

● Home Care Issues: Home dialysis patients de-
termined to be able to safely and effectively ad-
minister epoetin should be taught proper dosage,
administration technique, and disposal of equip-
ment. Information for Home Dialysis Patients
should be provided to patient along with medica-
tion.

Evaluation/Desired Outcomes
● Increase in hematocrit to 30–36% with improve-

ment in symptoms of anemia in patients with
chronic renal failure.

● Increase in hematocrit in anemia secondary to zi-
dovudine therapy.

● Increase in hematocrit in patients with anemia re-
sulting from chemotherapy.

● Reduction of need for transfusions after surgery.

eprosartan, See ANGIOTENSIN II
RECEPTOR ANTAGONISTS.

HIGH ALERT

eptifibatide (ep-ti-fib-a-tide)
Integrilin
Classification
Therapeutic: antiplatelet agents
Pharmacologic: glycoprotein IIb/IIIa inhibi-
tors

Pregnancy Category B

Indications
Acute coronary syndrome (unstable angina/non–Q-
wave MI), including patients who will be managed
medically and those who will undergo percutaneous
coronary intervention (PCI) that may consist of per-
cutaneous transluminal angioplasty (PCTA) or ath-
erectomy. Treatment of patients undergoing PCI.
Usually used concurrently with aspirin and heparin.

Action
Decreases platelet aggregation by reversibly antago-
nizing the binding of fibrinogen to the glycoprotein
IIb/IIIa binding site on platelet surfaces. Thera-
peutic Effects: Inhibition of platelet aggregation
resulting in decreased incidence of new MI, death,
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or refractory ischemia, reducing the need for repeat
urgent cardiac intervention.

Pharmacokinetics
Absorption: IV administration results in complete
bioavailability.
Distribution: Unknown.
Metabolism and Excretion: 50% excreted by
the kidneys.
Half-life: 2.5 hr.

TIME/ACTION PROFILE (effects on platelet
function)

ROUTE ONSET PEAK DURATION

IV immediate following bo-
lus

brief†

†Inhibition is reversible following cessation of infusion

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Active inter-
nal bleeding or history of bleeding within previous
30 days; Severe uncontrolled hypertension (systolic
BP �200 mm Hg and/or diastolic BP �110 mm
Hg); Major surgical procedure within 6 wk; History
of hemorrhagic stroke or other stroke within 30
days; Concurrent use of other glycoprotein IIb/IIIa
receptor antagonists; Platelet count �100,000/mm3;
Severe renal insufficiency (serum creatinine �4 mg/
dL) or dependency on renal dialysis.
Use Cautiously in: Geri:qrisk of bleeding ; Re-
nal insufficiency (pinfusion rate if CCr � 50 mL/
min); OB, Pedi: Pregnancy, lactation, or children
(safety not established; use in pregnancy only if
clearly needed).

Adverse Reactions/Side Effects
Noted for patients receiving heparin and aspirin in
addition to eptifibatide.
CV: hypotension. Hemat: BLEEDING (including GI
and intracranial bleeding, hematuria, and hemato-
mas), thrombocytopenia.

Interactions
Drug-Drug:qrisk of bleeding with other drugs
that affect hemostasis (heparins, warfarin,
NSAIDs, thrombolytic agents, abciximab, dipy-
ridamole, ticlopidine, clopidogrel, some ceph-
alosporins, valproates).
Drug-Natural Products:qbleeding risk with
arnica, chamomile, clove, dong quai, feverfew,
garlic, ginger, ginkgo, and Panax ginseng.

Route/Dosage
Acute Coronary Syndrome
IV (Adults �121 kg): 180 mcg/kg as a bolus dose,
followed by 2 mcg/kg/min until hospital discharge
or surgical intervention (up to 72 hr).

Percutaneous Coronary Intervention
IV (Adults): 180 mcg/kg as a bolus dose, immedi-
ately before PCI, followed by 2 mcg/kg/min infusion;
a second bolus of 180 mcg/kg is given 10 min after
first bolus; infusion should continue for 18–24 or
hospital discharge (minimum of 12 hr).

Renal Impairment
(Adults CCr �50 mL/min): 180 mcg/kg bolus fol-
lowed by 1 mcg/kg/min infusion; second bolus of
180 mcg/kg is given 10 min after first bolus for pa-
tients undergoing PCI.

Availability
Solution for injection: 20 mg/10 mL, 75 mg/100
mL, 200 mg/100 mL.

NURSING IMPLICATIONS
Assessment
● Assess for bleeding. Most common sites are arte-

rial access site for cardiac catheterization or GI
or GU tract. Arterial and venous punctures, IM in-
jections, and use of urinary catheters, nasotra-
cheal intubation, and NG tubes should be mini-
mized. Noncompressible sites for IV access
should be avoided. If bleeding cannot be con-
trolled with pressure, discontinue eptifibatide and
heparin immediately.

● Lab Test Considerations: Prior to eptifibatide
therapy, assess hemoglobin or hematocrit, plate-
let count, serum creatinine, and PT/aPTT. Acti-
vated clotting time (ACT) should also be mea-
sured in patients undergoing PCI.

● Maintain the aPTT between 50 and 70 sec unless
PCI is to be performed. Maintain ACT between
300 and 350 sec during PCI.

● Arterial sheath should not be removed unless
aPTT �45 sec.

● If platelet count decreases to �100,000 and is
confirmed, eptifibatide and heparin should be
discontinued and condition monitored and
treated.

Potential Nursing Diagnoses
Ineffective tissue perfusion (Indications)

Implementation
● High Alert: Accidental overdose of antiplatelet

medications has resulted in patient harm or death
from internal hemorrhage or intracranial bleed-
ing. Have second practitioner independently
check original order, dose calculations, and infu-
sion pump settings.

● Most patients receive heparin and aspirin concur-
rently with eptifibatide.

● After PCI, femoral artery sheath may be removed
during eptifibatide treatment only after heparin
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has been discontinued and its effects mostly re-
versed.

● Do not administer solutions that are discolored
or contain particulate matter. Discard unused
portion.

IV Administration

● pH: 5.0.
● Direct IV: High Alert: Diluent: Withdraw ap-

propriate loading dose from bolus vial (20 mg/
10-mL vial) into a syringe. Administer undiluted.
Concentration: 2 mg/mL. Rate: Administer
over 1–2 min.

● Continuous Infusion: Diluent: Administer
undiluted directly from the 100-mL vial via an in-
fusion pump. Concentration: 0.75 mg/mL or 2
mg/mL (depends on vial used). Rate: Based on
patient’s weight (see Route/Dosage section).

● Y-Site Compatibility: alemtuzumab, alfentanil,
alteplase, amikacin, amiodarone, amphotericin B
lipid complex, amphotericin B liposome, ampi-
cillin, ampicillin/sulbactam, anidulafungin, arga-
troban, atracurium, atropine, azithromycin, az-
treonam, bivalirudin, bumetanide,
buprenorphione, butorphanol, calcium chloride,
calcium gluconate, cefepime, cefoperazone, cefo-
taxime, cefotetan, ceftazidime, ceftriaxone, cefu-
roxime, ciprofloxacin, cisatracurium, clindamy-
cin, cyclosporine, daptomycin, dexamethasone,
digoxin, diltiazem, diphenhydramine, dobuta-
mine, dolasetron, dopamine, doxycycline, dro-
peridol, enalaprilat, ephedrine, epinephrine, er-
tapenem, erythromycin, esmolol, famotidine,
fentanil, fluconazole, fosphenytoin, ganciclovir,
gentamicin, granisetron, haloperidol, heparin,
hydrocortisone, hydromorphone, imipenem/ci-
lastatin, isoproterenol, ketorolac, labetalol, leu-
covorin, levofloxacin, lidocaine, linezolid, loraze-
pam, magnesium sulfate, mannitol, meperidine,
meropenem, methylprednisolone, metoclopra-
mide, metoprolol, micafungin, midazolam, milri-
none, mivacurium, morphine, nalbuphine, nalox-
one, nicardipine, nitroglycerin, nitroprusside,
octreotide, ondansetron, oxytocin, palonosetron,
pancuronium, pemetrexed, pentobarbital, phe-
nobarbital, phenylephrine, piperacillin/tazobac-
tam, potassium acetate, potassium chloride, po-
tassium phosphates, procainamide,
prochlorperazine, promethazine, propranolol,
ranitidine, remifentanil, rocuronium, sodium bi-
carbonate, sodium phosphates, succinylcholine,
sufentanil, teniposide, theophylline, ticarcillin/
clavulanate, tigecycline, tirofiban, tobramycin,

vancomycin, vecuronium, verapamil, zidovudine,
zoledronic acid.

● Y-Site Incompatibility: acyclovir, amphotericin
B colloid, chlorpromazine, diazepam, furosem-
ide, methohexital, mycophenolate, pentamidine,
phenytoin, thiopental.

Patient/Family Teaching
● Inform patient of the purpose of eptifibatide.
● Instruct patient to notify health care professional

immediately if any bleeding is noted.

Evaluation/Desired Outcomes
● Inhibition of platelet aggregation, resulting in de-

creased incidence of new MI, death, or refractory
ischemia with the need for repeat urgent cardiac
intervention.

ergocalciferol, See VITAMIN D
COMPOUNDS.

ergotamine (er-got-a-meen)
Ergomar
dihydroergotamine
(dye-hye-droe-er-got-a-meen)
D.H.E. 45, Migranal
Classification
Therapeutic: vascular headache suppress-
ants
Pharmacologic: ergot alkaloids

Pregnancy Category X

Indications
Treatment of vascular headaches including: Mi-
graine with or without aura, Cluster headaches.

Action
Vasoconstriction of dilated blood vessels by stimulat-
ing alpha-adrenergic and serotonergic (5-HT) re-
ceptors. Larger doses may produce alpha-adrener-
gic blockade and vasodilation. Therapeutic
Effects: Constriction of dilated carotid artery bed
with resolution of vascular headache.

Pharmacokinetics
Absorption: Ergotamine—Unpredictably ab-
sorbed (60%) from the GI tract (may be enhanced
by caffeine). Sublingual absorption is very poor.
Dihydroergotamine— rapidly absorbed after IM
and subcut administration, 32% absorbed from na-
sal mucosa.
Distribution: Ergotamine crosses the blood-brain
barrier and enters breast milk.
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Protein Binding: Dihydroergotamine—90%;
ergotamine—93–98%.
Metabolism and Excretion: Both ergotamine
and dihydroergotamine are 90% metabolized by the
liver (CYP3A4 enzyme system). Some metabolites
are active.
Half-life: Ergotamine—1.5–2.5 hr. Dihydroer-
gotamine—9–10 hr.

TIME/ACTION PROFILE (relief of headache)

ROUTE ONSET PEAK DURATION

Nasal within 30 min unknown unknown
SL unknown unknown unknown
IM, subcut 15–30 min 15 min–2 hr 8 hr
IV �5 min 15 min–2 hr 8 hr

Contraindications/Precautions
Contraindicated in: Peripheral vascular disease;
Ischemic heart disease; Uncontrolled hypertension;
Severe renal or liver disease; Malnutrition; Known
alcohol intolerance (dihydroergotamine injection
only); OB, Lactation: Pregnancy and lacation; Con-
current use of CYP3A4 inhibitors (protease inhibi-
tors and macrolide anti-infectives).
Use Cautiously in: Illnesses associated with pe-
ripheral vascular pathology such as diabetes melli-
tus; Concurrent administration of other vasconstric-
tor agents; Pedi: Children (safety not established).

Adverse Reactions/Side Effects
CNS: dizziness. EENT: rhinitis (nasal). CV: MI, hy-
pertension, angina pectoris, arterial spasm, inter-
mittent claudication. GI: abdominal pain, nausea,
vomiting, altered taste (nasal), diarrhea, polydipsia.
MS: extremity stiffness, muscle pain, stiff neck, stiff
shoulders. Neuro: leg weakness, numbness or tin-
gling in fingers or toes. Misc: fatigue.

Interactions
Drug-Drug: Concurrent use of potent inhibitors of
the CYP3A4 enzyme system, including protease in-
hibitors (ritonavir, nelfinavir, and indinavir)
some macrolide anti-infectives (erythromycin,
clarithromycin, and troleandomycin) and some
azole antifungals (ketoconazole, itraconazole)
may produce serious life-threatening peripheral is-
chemia and is contraindicated. Concurrent use with
beta blockers, hormonal contraceptives, or
nicotine (heavy smoking ) mayqrisk of peripheral
vasoconstriction. Dihydroergotamine antagonizes
the antianginal effects of nitrates. Concurrent use
with vasoconstrictors may haveqeffects (avoid
concurrent use). Concurrent use with almotriptan,
frovatriptan, naratriptan, rizatriptan, suma-
triptan, and zolmitriptan may result in prolonged
vasoconstriction (allow 24 hr between use).

Route/Dosage
Ergotamine
SL (Adults): 1–2 mg initially, then 1–2 mg q 30
min until attack subsides or a total of 6 mg has been
given. Should not be used more than twice weekly,
with at least 5 days between courses; 1–2 mg PO at
bedtime daily for 10–14 days have been used to ter-
minate series of cluster headaches.

Dihydroergotamine
IM, Subcut (Adults): 1 mg; may repeat in 1 hr to a
total of 3 mg (not to exceed 3 mg/day or 6 mg/wk).
IV (Adults): 0.5 mg; may repeat in 1 hr (not to ex-
ceed 2 mg/day or 6 mg/wk). For chronic intractable
headache, 0.5–1 mg q 8 hr may be given until relief
is obtained (not to exceed 6 mg/wk).
Intranasal (Adults): 1 spray (0.5 mg) in each
nostril, repeat after 15 min (2 mg total dose); not to
exceed 3 mg/24 hr or 4 mg/wk.

Availability
Ergotamine
Sublingual tablets: 2 mg. In combination
with: caffeine, barbiturates, and belladonna alka-
loids in preparations for vascular headaches. See
Appendix B.

Dihydroergotamine
Injection: 1 mg/mL (contains alcohol). Nasal
spray: 4 mg/1 mL in 1-mL ampules with nasal spray
applicator. In combination with: Ergota-
mine—caffeine, barbiturates, and belladonna alka-
loids in preparations for vascular headaches. See
Appendix B.

NURSING IMPLICATIONS
Assessment
● Assess frequency, location, duration, and charac-

teristics (pain, nausea, vomiting, visual distur-
bances) of chronic headaches. During acute at-
tack, assess type, location, and intensity of pain
before and 60 min after administration.

● Monitor BP and peripheral pulses periodically
during therapy. Report any increases in BP.

● Assess for signs of ergotism (cold, numb fingers
and toes; nausea; vomiting; headache; muscle
pain; weakness).

● Assess for nausea and vomiting. Ergotamine stim-
ulates the chemoreceptor trigger zone. Metoclo-
pramide or a phenothiazine antiemetic may be
given orally as prophylaxis 1 hr before adminis-
tration of dihydroergotamine IV. Oral administra-
tion may decrease risk of extrapyramidal reac-
tions and other side effects encountered with IV
administration.

● Toxicity and Overdose: Toxicity is manifested
by severe ergotism (chest pain, abdominal pain,
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persistent paresthesia in the extremities) and
gangrene. Vasodilators, dextran, or heparin may
be ordered to improve circulation.

Potential Nursing Diagnoses
Acute pain (Indications)
Risk for injury (Side Effects)
Deficient knowledge, related to medication regimen
(Patient/Family Teaching)

Implementation
● Administer as soon as patient reports prodromal

symptoms or headache.
● SL: Allow tablet to dissolve under tongue. Do not

allow patient to eat, drink, or smoke while tablet
is dissolving.

IV Administration

● Direct IV: Diluent: Dihydroergotamine may be
administered undiluted. Concentration: 1 mg/
mL. Rate: Administer over 1 min.

Patient/Family Teaching
● Instruct patient to take ergotamine at the first sign

of an impending headache and not to exceed the
maximum dose prescribed.

● Encourage patient to rest in a quiet, dark room
after taking ergotamine.

● Review symptoms of toxicity. Instruct patient to
report these promptly.

● Caution patient not to smoke and to avoid expo-
sure to cold; these vasoconstrictors may further
impair peripheral circulation.

● May cause dizziness. Caution patient to avoid
driving and other activities requiring alertness
until response to the drug is known.

● Advise patient to avoid alcohol, which may pre-
cipitate vascular headaches.

● Instruct female patients to inform health care
professional if they plan or suspect pregnancy.
Ergotamine should not be taken during preg-
nancy.

● Subcut, IM: Inject at the first sign of a headache
and repeat at 1-hr intervals up to 3 doses. Once
minimal effective dose is determined, adjust dose
for subsequent attacks.

● Intranasal: Instruct patient in proper use of na-
sal spray. Prime nasal sprayer 4 times before
dose. Administer 1 spray to each nostril followed
in 15 min by an additional spray in each nostril
for a total of 4 sprays. Do not tilt head or sniff af-
ter spray. Do not use more than amount in-
structed. Discard ampule within 8 hr of opening.
Do not refrigerate. Assembly may be used for 4
treatments; then discard.

● Advise patient not to use Migranal to prevent a
headache if there are no symptoms or if head-
ache is different from typical migraine.

● Instruct patient to notify health care professional
if numbness or tingling in fingers or toes; pain,
tightness, or discomfort in chest; muscle pain or
cramps in arms or legs; weakness in legs; tempo-
rary speeding or slowing of heart rate; or swelling
or itching occurs.

Evaluation/Desired Outcomes
● Relief of pain from vascular headaches.

eribulin (e-rib-yoo-lin)
Halaven
Classification
Therapeutic: antineoplastics
Pharmacologic: antimicrotubulars

Pregnancy Category D

Indications
Metastatic breast cancer that has progressed despite
at least two previous regimens which included an
anthracycline and a taxane in either regimen.

Action
Inhibits intracellular microtubule growth phase,
causing G2/M cell-cycle block resulting in apoptotic
cell death. Therapeutic Effects: Death of rapidly
replicating cells, particularly malignant ones.p
spread of breast cancer.

Pharmacokinetics
Absorption: IV administration results in complete
bioavailability.
Distribution: Unknown.
Metabolism and Excretion: Minimal metabo-
lism, mostly excreted unchanged in feces (82%)
and less in urine (9%).
Half-life: 40 hr.

TIME/ACTION PROFILE (effects on blood
counts)

ROUTE ONSET PEAK DURATION

IV within days 7–14 days up to 2 wk

Contraindications/Precautions
Contraindicated in: Severe hepatic impairment;
Severe renal impairment (CCr �30 mL/min); Con-
genital long QT syndrome; OB: Pregnancy; may
cause fetal harm; Lactation: Avoid breastfeeding.
Use Cautiously in: HF, bradyarrhythmias, con-
current use of drugs known to prolong the QT inter-
val (including Class Ia and III antiarrhythmics),
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electrolyte abnormalities (qrisk of arrhythmias);
Moderate renal impairment; lower initial dose rec-
ommended for CCr 30–50 mL/min; Mild to moder-
ate hepatic impairment; lower initial dose recom-
mended; OB: Women with childbearing potential;
Pedi: Safe and effective use in children �18 yr has
not been established.

Adverse Reactions/Side Effects
CNS: fatigue, weakness, depression, dizziness,
headache, insomnia. EENT:qlacrimation. CV: QTC

PROLONGATION, peripheral edema. Resp: cough,
dyspnea, upper respiratory tract infection. GI: ano-
rexia, constipation, nausea, abdominal pain, abnor-
mal taste, dry mouth, dyspepsia, mucusitis, diarrhea,
vomiting. Derm: alopecia, rash. F and E: hypoka-
lemia. Hemat: ANEMIA, NEUTROPENIA. MS: arthral-
gia, myalgia. Neuro: peripheral neuropathy. Misc:
fever, urinary tract infection.

Interactions
Drug-Drug:qrisk of bone marrow depression
with other antineoplastics or radiation therapy.
pantibody response andqrisk of adverse reactions
with live virus vaccines.

Route/Dosage
IV (Adults): 1.4 mg/m2 on days 1 and 8 of a 21-day
cycle; dose modifications required for hepatic im-
pairment, moderate renal impairment, neutropenia,
thrombocytopenia, or peripheral neuropathy.

Renal Impairment
IV (Adults): Mild hepatic impairment (Child-
Pugh A) —1.1 mg/m2 on days 1 and 8 of a 21 day
cycle Moderate hepatic impairment (Child-Pugh
B) —0.7 mg/m2 on days 1 and 8 of a 21-day cycle.

Renal Impairment
IV (Adults): Moderate renal impairment (CCr
30–50 mL/min)—1.1 mg/m2 on days 1 and 8 of a
21-day cycle.

Availability
Solution for IV administration: 0.5 mg/mL in 2-
mL vials.

NURSING IMPLICATIONS
Assessment
● Assess for peripheral motor and sensory neurop-

athy (numbness, tingling, burning in hands or
feet). Withhold eribulin in patients who experi-
ence Grade 3 or 4 peripheral neuropathy until
resolution to Grade 2 or less.

● Monitor ECG periodically as indicated.
● Lab Test Considerations: Monitor CBC prior

to each dose;qfrequency of monitoring in pa-
tients who develop Grade 3 or 4 cytopenias. Delay
administration and reduce subsequent doses in

patients who develop febrile neutropenia or
Grade 4 neutropenia lasting longer than 7 days.

● Monitor electrolytes periodically during therapy.

Potential Nursing Diagnoses
Activity intolerance

Implementation
● Correct hypokalemia or hypomagnesemia prior

to initiating therapy.

IV Administration

● pH: No Data.
● Do not administer on Day 1 or Day 8 if: ANC

�1000/mm3, platelets �75,000/mm3, or Grade 3
or 4 non-hematological toxicities occur.

● Day 8 dose may be delayed for a maximum of
1 wk: If toxicities do not resolve or improve to
�Grade 2 severity by Day 15, omit dose.

● If toxicities resolve or improve to �Grade 2 by
Day 15, administer eribulin at a reduced dose
and initiate next cycle no sooner than 2 wks later.

● If a dose has been delayed for toxicity and toxici-
ties have recovered to Grade 2 severity or less, re-
sume eribulin at a reduced dose of 1.1 mg/m2.

● Permanently reduce 1.4 mg/m2 eribulin dose
to 1.1 mg/m2 if: ANC �500/mm3 for �7 days,
ANC �1000/mm3 either fever or infection, plate-
lets �25,000/mm3, platelets �50,000/mm3 re-
quiring transfusion, non-hematologic Grade 3 or
4 toxicities, or omission or delay of Day 8 eribu-
lin dose in previous cycle for toxicity.

● Permanently reduce 1.4 mg/m2 eribulin dose
to 0.7 mg/m2 if: occurrence of any event requir-
ing permanent dose reduction while receiving 1.1
mg/m2 dose.

● If occurrence of any event requiring perma-
nent dose reduction while receiving 0.7 mg/
m2: discontinue eribulin.

● Direct IV: Diluent: Administer undiluted or di-
lute in 100 mL of 0.9% NaCl. Store undiluted in
syringe or diluted eribulin for up to 4 hr at room
temperature or for up to 24 hr under refrigera-
tion. Discard unused portion of vial. Rate: Infuse
over 2–5 minutes on Days 1 and 8 of a 21-day
cycle.

● Y-Site Incompatibility: Do not dilute in or ad-
minister through an IV line containing solutions
with dextrose or other medications.

Patient/Family Teaching
● Advise patient to notify health care professional if

fever of �100.5� F or other signs or symptoms of
infection (chills, cough, burning or pain on uri-
nation) occur.

● Advise female patient to use effective contracep-
tion during therapy and to notify health care pro-
fessional immediately if pregnancy is planned or
suspected or if breastfeeding.
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● Instruct patient to notify health care professional
of all Rx or OTC medications, vitamins, or herbal
products being taken and consult health care
professional before taking any new medications.

● Advise patient not to receive vaccinations without
consulting health care professional.

Evaluation/Desired Outcomes
● pspread of breast cancer.

erlotinib (er-lo-ti-nib)
Tarceva
Classification
Therapeutic: antineoplastics
Pharmacologic: enzyme inhibitors

Pregnancy Category D

Indications
Locally advanced/metastatic non-small cell lung
cancer, which has not responded to previous
chemotherapy. Maintenance treatment of locally ad-
vanced/metastatic non-small cell lung cancer when
disease has not progressed after four cycles of plati-
num-based first-line chemotherapy. First-line ther-
apy for locally advanced, surgically unresectable, or
metastatic pancreatic cancer (with gemcitabine).

Action
Inhibits the enzyme tyrosine kinase, which is asso-

ciated with human epidermal growth factor receptor
(EGFR); blocks growth stimulation signals in cancer
cells. Therapeutic Effects: Decreased spread of
lung or pancreatic cancer with increased survival.

Pharmacokinetics
Absorption: 60% absorbed; bioavailabilityqto
100% with food.
Distribution: Unknown.
Protein Binding: 93% protein bound.
Metabolism and Excretion: Mostly metabolized
by the liver (CYP3A4 enzyme system).
Half-life: 36 hr.

TIME/ACTION PROFILE (blood levels)

ROUTE ONSET PEAK DURATION

Oral unknown 4 hr 24 hr

Contraindications/Precautions
Contraindicated in: OB, Lactation: Pregnancy or
lactation.
Use Cautiously in: Hepatic impairment; Previous
chemotherapy/radiation, pre-existing lung disease,
metastatic lung disease (mayqrisk of interstitial

lung disease); Patients with child-bearing potential;
Pedi: Safety not established.

Adverse Reactions/Side Effects
CNS: CEREBROVASCULAR ACCIDENT (pancreatic can-
cer patients), fatigue. CV: MYOCARDIAL INFARCTION/
ISCHEMIA (pancreatic cancer patients). EENT: con-
junctivitis, corneal perforation, corneal ulceration.
Resp: INTERSTITIAL LUNG DISEASE, dyspnea, cough.
GI: HEPATOTOXICITY, GI PERFORATION, diarrhea, ab-
dominal pain, anorexia, nausea, stomatitis, vomit-
ing,qliver enzymes. Derm: BULLOUS AND EXFOLIA-
TIVE SKIN DISORDERS, rash, dry skin, pruritus. GU:
RENAL FAILURE. Hemat: microangiopathic hemolytic
anemia with thrombocytopenia (pancreatic cancer
patients).

Interactions
Drug-Drug: Strong inhibitors of CYP3A4, includ-
ing atazanavir, clarithromycin, indinavir, itra-
conazole, ketoconazole, nefazodone, nelfina-
vir, ritonavir, saquinavir, telithromycin or
voriconazoleqlevels and the risk of toxicity; con-
sider dose reduction. Strong inducers of CYP3A4, in-
cluding rifampin, rifabutin, rifapentine, phe-
nytoin, carbamazepine, or phenobarbitalp
levels and maypresponse; alternative therapy orq
dose should be considered. Ciprofloxacin mayq
levels and the risk of toxicity. Smoking mayplevels
and maypresponse; may considerqdose if smok-
ing continues. Maypmidazolam levels. Mayqrisk
of bleeding with warfarin.plevels with proton
pump inhibitors and H2 blockers; avoid concur-
rent use.
Drug-Natural Products: St. John’s wort may
plevels and maypresponse; alternative therapy or
qdose should be considered.

Route/Dosage
PO (Adults): Non-small cell lung cancer–150 mg
daily taken at least 1 hr before or 2 hr after food;
Pancreatic cancer—100 mg daily taken at least 1
hr before or 2 hr after food.

Availability
Tablets: 25 mg, 100 mg, 150 mg.

NURSING IMPLICATIONS
Assessment
● Assess respiratory status prior to and periodically

during therapy. If dyspnea, cough or fever occur,
discontinue erlotinib, assess for interstitial lung
disease, and institute treatment as needed.

● Assess for diarrhea. Usually responds to loperam-
ide but may require dose reduction or discontin-
uation of therapy if patient becomes dehydrated.
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● Assess skin throughout therapy. If bullous, blis-
tering, and exfoliative skin conditions, including
Stevens-Johnson syndrome/toxic epidermal ne-
crolysis, occur, interrupt or discontinue treat-
ment. Skin rash may require treatment with corti-
costeroids or anti-infectives with
anti-inflammatory properties; acne treatments
may aggravate dry skin and erythema.

● Assess eyes periodically during therapy. If acute
or worsening eye disorders or pain occur, inter-
rupt or discontinue therapy.

● Assess for GI pain. Patients receiving concomitant
anti-angiogenic agents, corticosteroids, NSAIDs,
and/or taxane-based chemotherapy, or who have
prior history of peptic ulceration or diverticular
disease, are at increased risk for GI perforation.
Permanently discontinue erlotinib in patients who
develop gastrointestinal perforation.

● Lab Test Considerations: Monitor liver func-
tion tests (AST, ALT, bilirubin, alkaline phospha-
tase) periodically during therapy. Dose reduction
or discontinuation of therapy should be consid-
ered if severe changes in liver function (total bili-
rubin �3 times upper limit of normal and/or
transaminases � 5 times upper limit of normal)
occur.

● Monitor renal function and electrolytes in pa-
tients at risk for dehydration. Withhold therapy if
dehydration occurs.

● Monitor INR regularly in patients taking warfarin.
May causeqINR.

Potential Nursing Diagnoses
Ineffective breathing pattern (Side Effects)

Implementation
● PO: Administer at least 1 hr before or 2 hr after

food.

Patient/Family Teaching
● Instruct patient to take erlotinib as directed.
● Advise patient to notify health care professional if

severe or persistent diarrhea, nausea, anorexia,
vomiting, onset or worsening of skin rash, unex-
plained dyspnea or cough, or eye irritation occur.

● Advise patient to wear sunscreen and protective
clothing to decrease skin reactions.

● Caution patient to use contraceptive during and
for at least 2 wk after completion of therapy. Ad-
vise female patients to notify health care profes-
sional if pregnancy is planned or suspected or if
breastfeeding.

● Instruct patient to discontinue smoking during
therapy; smoking decreases blood levels of erloti-
nib.

Evaluation/Desired Outcomes
● Decrease in spread of non–small cell lung or

pancreatic cancer with increased survival.

ertapenem (er-ta-pen-em)
INVanz
Classification
Therapeutic: anti-infectives
Pharmacologic: carbapenems

Pregnancy Category B

Indications
Moderate to severe: complicated intra-abdominal in-
fections, complicated skin and skin structure infec-
tions, community acquired pneumonia, complicated
urinary tract infections (including pyelonephritis),
acute pelvic infections including postpartum endomy-
ometritis, septic abortion, and post surgical gyneco-
logic infections. Prophylaxis of surgical site infection
following elective colorectal surgery.

Action
Binds to bacterial cell wall, resulting in cell death. Erta-
penem resists the actions of many enzymes that degrade
most other penicillins and penicillin-like anti-infectives.
Therapeutic Effects: Bactericidal action against sus-
ceptible bacteria. Spectrum: Active against the follow-
ing aerobic gram-positive organisms Staphylococcus
aureus (methicillin-susceptible strains only), Staphylo-
coccus epidermidis, Streptococcus agalactiae, S.
pneumoniae (penicillin-susceptible strains only), and
S. pyogenes. Also active against the following gram-neg-
ative aerobic organisms Escherichia coli, Haemophi-
lus influenzae (beta-lactamase negative strains), Kleb-
siella pneumonia, and Moraxella catarrhalis,
Providencia rettgeri. Addition anaerobic spectrum in-
cludes Bacteroides fragilis, B. distasonis, B. ovatus,
B. thetaiotamicron, B. uniformis, B. vulgatis, Clos-
tridium clostrioforme, Eubacterium lentum, Pepto-
streptococcus, Porphyromonas asaccharolytica, and
Prevotella bivia.

Pharmacokinetics
Absorption: 90% after IM administration; IV ad-
ministration results in complete bioavailability.
Distribution: Enters breast milk.
Metabolism and Excretion: Mostly excreted by
the kidneys.
Half-life: 1.8 hr (qin renal impairment).

TIME/ACTION PROFILE (blood levels)

ROUTE ONSET PEAK DURATION

IM rapid 2 hr 24 hr
IV rapid end of infusion 24 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Cross-sensi-
tivity may occur with penicillins, cephalosporins and
other carbapenems; Hypersensitivity to lidocaine (may
be used as a diluent for IM administration).
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Use Cautiously in: History of multiple hypersensi-
tivity reactions; Seizure disorders; Renal impair-
ment; OB: Use in pregnancy only if clearly needed;
Lactation: Not expected to cause adverse effects in
breast-fed infants (NIH); Pedi: Safety not estab-
lished; Geri:qsensitivity due to age-relatedpin re-
nal function.

Adverse Reactions/Side Effects
CNS: SEIZURES, headache. GI: PSEUDOMEMBRANOUS

COLITIS, diarrhea, nausea, vomiting. GU: vaginitis.
Local: phlebitis at IV site, pain at IM site. Misc: hy-
persensitivity reaction including ANAPHYLAXIS.

Interactions
Drug-Drug: Probenecidpexcretion andqblood
levels. Maypserum valproate levels (qrisk of sei-
zures).

Route/Dosage
IV, IM (Adults and Children 13 yrs or older):
1 g once daily for up to 14 days (IV) or 7 days (IM).
IV, IM (Children 3 mo–12 yrs): 15 mg/kg twice
daily (not to exceed 1 g/day) for up to 14 days (IV)
or 7 days (IM).

Renal Impairment
IM, IV (Adults): CCr �30 mL/min/1.73m2—500
mg once daily.

Availability
Powder for injection: 1 g/vial.

NURSING IMPLICATIONS
Assessment
● Assess for infection (vital signs; appearance of

wound, sputum, urine, and stool; WBC) at begin-
ning of and during therapy.

● Obtain a history before initiating therapy to deter-
mine previous use of and reactions to penicillins,
cephalosporins or carbapenems. Persons with a
negative history of penicillin sensitivity may still
have an allergic response.

● Obtain specimens for culture and sensitivity be-
fore initiating therapy. First dose may be given be-
fore receiving results.

● Observe patient for signs and symptoms of ana-
phylaxis (rash, pruritus, laryngeal edema, wheez-
ing). Discontinue the drug and notify the physi-
cian immediately if these occur. Have
epinephrine, an antihistamine, and resuscitative
equipment close by in the event of an anaphylac-
tic reaction.

● Monitor bowel function. Diarrhea, abdominal
cramping, fever, and bloody stools should be re-
ported to health care professional promptly as a

sign of pseudomembranous colitis. May begin up
to several weeks following cessation of therapy.

● Lab Test Considerations: May causeqAST,
ALT, serum alkaline phosphatase levels.

● May causeqplatelet and eosinophil counts.

Potential Nursing Diagnoses
Risk for infection (Indications, Side Effects)

Implementation
● Do not confuse Invanz with Avinza.
● IM: Reconstitute 1-g vial with 3.2 mL of 1% lido-

caine without epinephrine. Shake well to form so-
lution. Immediately withdraw contents and inject
deep into large muscle mass. Use reconstituted
solution within 1 hr.

IV Administration

● pH: 7.5.
● Intermittent Infusion: Diluent: Reconstitute

1-g vial with 10 mL of sterile water for injection
or 0.9% NaCl and shake well. Further dilute in 50
mL of 0.9% NaCl. Administer within 6 hr of re-
constitution. Rate: Infuse over 30 min.

● Y-Site Compatibility: acyclovir, alfentanil, ami-
fostine, amikacin, aminocaproic acid, aminophyl-
line, amphotericin B lipid complex, amphotericin
B liposome, argatroban, arsenic trioxide, atracu-
rium, azithromycin, aztreonam, bivalirudin, bleo-
mycin, bumetanide, buprenorphine, busulfan,
butorphanol, calcium chloride, calcium gluco-
nate, carboplatin, carmustine, chloramphenicol ,
ciprofloxacin, cisatracurium, cyclophosphamide,
cyclosporine, cytarabine, dacarbazine, daptomy-
cin, dexamethasone sodium phosphate, dexme-
detomidine, dexrazoxane, digoxin, diltiazem, di-
phenhydramine, docetaxel, dolasetron,
dopamine, doxacurium, doxycycline, enalaprilat,
ephedrine, epinephrine, eptifibatide, erythromy-
cin, esmolol, etoposide phosphate, famotidine,
fenoldopam, fluconazole, fludarabine, fluoroura-
cil, foscarnet, fosphenytoin, furosemide, ganci-
clovir, gemcitabine, gentamicin, glycopyrrolate,
granisetron, haloperidol, heparin, hydrocorti-
sone, hydromorphone, ifosfamide, insulin, irino-
tecan, isoproterenol, ketorolac, labetalol, leucov-
orin, levofloxacin, lidocaine, linezolid,
lorazepam, magnesium sulfate, mannitol, mech-
lorethamine, melphalan, meperidine, mesna, me-
taraminol, methotrexate, methyldopate, methyl-
prednisolone sodium succinate, metoclopramide,
metronidazole, milrinone, mitomycin, mivacu-
rium, morphine, moxifloxacin, nalbuphine, nal-
oxone, nesiritide, nitroglycerin, nitroprusside,
norepinephrine, octreotide, oxaliplatin, oxytocin,
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paclitaxel, pamidronate, pancuronium, pantopra-
zole, pemetrexed, pentobarbital, phenobarbital,
phentolamine, phenylephrine, potassium acetate,
potassium chloride, potassium phosphates, pro-
cainamide, propranolol, ranitidine, remifentanil,
rocuronium, sodium acetate, sodium bicarbon-
ate, sodium phosphates, streptozocin, succinyl-
choline, sufentanil, tacrolimus, telavancin, teni-
poside, theophylline, thiotepa, tigecycline,
tirofiban, tobramycin, trimethoprim/sulfamethox-
azole, vancomycin, vasopressin, vecuronium, vin-
blastine, vincristine, vinorelbine, voriconazole, zi-
dovudine, zoledronic acid.

● Y-Site Incompatibility: alemtuzumab, allopuri-
nol, amiodarone, amphotericin B colloidal, ani-
dulafungin, caspofungin, dantrolene, daunorubi-
cin hydrochloride, diazepam, dobutamine,
doxorubicin hydrochloride, droperidol, epirubi-
cin, hydralazine, hydroxyzine, idarubicin, mid-
azolam, mitoxantrone, nicardipine, ondansetron,
pentamidine, phenytoin, prochlorperazine,
promethazine, quinupristin/dalfopristin, thiopen-
tal, topotecan, verapamil.

Patient/Family Teaching
● Advise patient to report the signs of superinfec-

tion (black, furry overgrowth on the tongue; vagi-
nal itching or discharge; loose or foul-smelling
stools) and allergy.

● Caution patient to notify health care professional
if fever and diarrhea occur, especially if stool
contains blood, pus, or mucus. Advise patient not
to treat diarrhea without consulting health care
professional. May occur up to several weeks after
discontinuation of medication. Consult health
care professional before treating with antidi-
arrheals.

Evaluation/Desired Outcomes
● Resolution of the signs and symptoms of infec-

tion. Length of time for complete resolution de-
pends on the organism and site of infection.

ERYTHROMYCIN†
(eh-rith-roe-mye-sin)
erythromycin base
E-Mycin, Erybid, Eryc, Ery-Tab,

Erythro-EC, PCE
erythromycin ethylsuccinate
E.E.S, EryPed, Erythro-ES,

Pediazole
erythromycin lactobionate
Erythrocin
erythromycin stearate
Erythrocin, Erythro-S

erythromycin (topical)
Akne-Mycin, Erygel, Erysol
Classification
Therapeutic: anti-infectives
Pharmacologic: macrolides

Pregnancy Category B
†See Appendix C for ophthalmic use

Indications
IV, PO: Infections caused by susceptible organisms
including: Upper and lower respiratory tract infec-
tions, Otitis media (with sulfonamides), Skin and
skin structure infections, Pertussis, Diphtheria, Ery-
thrasma, Intestinal amebiasis, Pelvic inflammatory
disease, Nongonococcal urethritis, Syphilis, Legion-
naires’ disease, Rheumatic fever. Useful when peni-
cillin is the most appropriate drug but cannot be
used because of hypersensitivity, including: Strepto-
coccal infections, Treatment of syphilis or gonor-
rhea. Topical: Treatment of acne.

Action
Suppresses protein synthesis at the level of the 50S
bacterial ribosome. Therapeutic Effects: Bacte-
riostatic action against susceptible bacteria. Spec-
trum: Active against many gram-positive cocci, in-
cluding: Streptococci, Staphylococci. Gram-positive
bacilli, including: Clostridium, Corynebacterium.
Several gram-negative pathogens, notably: Neis-
seria, Legionella pneumophila. Mycoplasma and
Chlamydia are also usually susceptible.

Pharmacokinetics
Absorption: Variable absorption from the duode-
num after oral administration (dependent on salt
form). Absorption of enteric-coated products is de-
layed. Minimal absorption may follow topical or
ophthalmic use.
Distribution: Widely distributed. Minimal CNS
penetration. Crosses placenta; enters breast milk.
Protein Binding: 70–80%.
Metabolism and Excretion: Partially metabo-
lized by the liver, excreted mainly unchanged in the
bile; small amounts excreted unchanged in the
urine.
Half-life: Neonates: 2.1 hr; Adults: 1.4–2 hr.

TIME/ACTION PROFILE (blood levels)

ROUTE ONSET PEAK DURATION

PO 1 hr 1–4 hr 6–12 hr
IV rapid end of infu-

sion
6–12 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Concurrent
use of pimozide, ergotamine, or dihydroergotamine;
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Known alcohol intolerance (most topicals); Tartra-
zine sensitivity (some products contain tartrazine—
FDC yellow dye #5); Products containing benzyl al-
cohol should be avoided in neonates.
Use Cautiously in: Liver/renal disease; OB: May
be used in pregnancy to treat chlamydial infections
or syphilis; Myasthenia gravis (may worsen symp-
toms); Geri:qrisk of ototoxicity if parenteral dose
�4 g/day,qrisk of QTc interval prolongation.

Adverse Reactions/Side Effects
CNS: seizures (rare). EENT: ototoxicity. CV: TOR-
SADE DE POINTES, VENTRICULAR ARRHYTHMIAS, QT in-
terval prolongation. GI: PSEUDOMEMBRANOUS COLI-
TIS, nausea, vomiting, abdominal pain, cramping,
diarrhea, hepatitis, infantile hypertrophic pyloric
stenosis, pancreatitis (rare). GU: interstitial nephri-
tis. Derm: rash. Local: phlebitis at IV site. Misc:
allergic reactions, superinfection.

Interactions
Drug-Drug: Concurrent use with pimozide may
qlevels and the risk for serious arrhythmias (con-
current use contraindicated); similar effects may oc-
cur with diltiazem, verapamil, ketoconazole,
itraconazole, nefazodone, and protease inhib-
itors; avoid concurrent use. Mayqlevels of ergota-
mine and dihydroergotamine and risk for acute
ergot toxicity; concurrent use contraindicated. May
qverapamil levels and the risk for hypotension,
bradycardia, and lactic acidosis.qblood levels and
effects of sildenafil, tadalafil and vardenafil ; use
lower doses. Concurrent rifabutin or rifampin
maypeffect of erythromycin andqrisk of adverse
GI reactions.qlevels and risk of toxicity from alfen-
tanil, alprazolam, bromocriptine, carbamaze-
pine, cyclosporine, cilostazol diazepam diso-
pyramide, ergot alkaloids, felodipine,
methylprednisolone, midazolam, quinidine,
rifabutin, tacrolimus, triazolam, or vinblas-
tine. Mayqlevels of lovastatin, and simvastatin
andqthe risk of myopathy/rhabdomyolysis. Mayq
serum digoxin levels. Theophylline maypblood
levels. Mayqcolchicine levels and the risk for tox-
icity; use lower starting and maximum dose of col-
chicine. Mayqtheophylline levels and the risk for
toxicity;ptheophylline dose. Mayqwarfarin levels
and the risk for bleeding.

Route/Dosage
250 mg of erythromycin base or stearate � 400 mg
of erythromycin ethylsuccinate.

Most Infections
PO (Adults): Base, stearate—250 mg q 6 hr, or
333 mg q 8 hr, or 500 mg q 12 hr. Ethylsuccin-
ate—400 mg q 6 hr or 800 mg q 12 hr.
PO (Children �1 mo): Base and ethylsuccin-
ate—30–50 mg/kg/day divided q 6–8 hr (maxi-
mum 2 g/day as base or 3.2 g/day as ethylsuccin-
ate). Stearate—30–50 mg/kg/day divided q 6 hr
(maximum 2 g/day).
PO (Neonates ): Ethylsuccinate— 20–50 mg/kg/
day divided q 6–12 hr.
IV (Adults): 250–500 mg (up to 1 g) q 6 hr.
IV (Children � 1 mo): 15–50 mg/kg/day divided
q 6 hr, maximum 4 g/day.

Acne
Topical (Adults and Children �12 yr): 2% oint-
ment, gel, solution, or pledgets twice daily.

Availability (generic available)
Erythromycin Base
Enteric-coated tablets: 250 mg, 333 mg. Tablets
with polymer-coated particles: 333 mg, 500 mg.
Film-coated tablets: 500 mg. Delayed-release
capsules: 250 mg.

Erythromycin Ethylsuccinate
Chewable tablets (fruit flavor): 200 mg. Tab-
lets: 400 mg, 600 mg. Oral suspension (fruit
flavor, cherry): 200 mg/5 mL. Oral suspension
(orange, banana flavors): 400 mg/5 mL. Drops
(fruit flavor): 100 mg/2.5 mL.

Erythromycin Lactobionate
Powder for injection: 500 mg, 1 g.

Erythromycin Stearate
Film-coated tablets: 250 mg, 500 mg.

Topical Preparations
Ointment: 2%. Gel: 2%. Solution: 2%. Pledgets:
2%. In combination with: sulfisoxazole (generic
only) and benzoyl peroxide (Benzamycin). See
Appendix B.

NURSING IMPLICATIONS
Assessment
● Assess for infection (vital signs; appearance of

wound, sputum, urine, and stool; WBC) at begin-
ning of and during therapy.

● Obtain specimens for culture and sensitivity be-
fore initiating therapy. First dose may be given be-
fore receiving results.

● Monitor bowel function. Diarrhea, abdominal
cramping, fever, and bloody stools should be re-
ported to health care professional promptly as a
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sign of pseudomembranous colitis. May begin up
to several weeks following cessation of therapy.

● Lab Test Considerations: Monitor liver func-
tion tests periodically on patients receiving high-
dose, long-term therapy.

● May causeqserum bilirubin, AST, ALT, and alka-
line phosphatase concentrations.

● May cause falseqof urinary catecholamines.

Potential Nursing Diagnoses
Risk for infection (Indications, Side Effects)
Noncompliance (Patient/Family Teaching)

Implementation
● PO: Administer around the clock. Erythromycin

film-coated tablets (base and stearate) are ab-
sorbed better on an empty stomach, at least 1 hr
before or 2 hr after meals; may be taken with
food if GI irritation occurs. Enteric-coated
erythromycin (base) may be taken without re-
gard to meals. Erythromycin ethylsuccinate is
best absorbed when taken with meals. Take each
dose with a full glass of water.

● Use calibrated measuring device for liquid prepa-
rations. Shake well before using.

● Chewable tablets should be crushed or chewed
and not swallowed whole.

● Do not crush or chew delayed-release capsules
or tablets; swallow whole. Erythromycin base
delayed-release capsules may be opened and
sprinkled on applesauce, jelly, or ice cream im-
mediately before ingestion. Entire contents of the
capsule should be taken.

IV Administration

● IV: Add 10 mL of sterile water for injection with-
out preservatives to 250- or 500-mg vials and 20
mL to 1-g vial. Solution is stable for 7 days after
reconstitution if refrigerated.

● Intermittent Infusion: Diluent: Dilute in
0.9% NaCl or D5W. Concentration: 1–5 mg/
mL. Rate: Administer slowly over 20–60 min to
avoid phlebitis. Assess for pain along vein; slow
rate if pain occurs; apply ice and notify health
care professional if unable to relieve pain.

● Continuous Infusion: May also be adminis-
tered as an infusion over 4 hr. Diluent: 0.9%
NaCl, D5W, or LR. Concentration: 1 g/L.

Erythromycin Lactobionate
● Y-Site Compatibility: acyclovir, alemtuzumab,

alfentanil, amikacin, aminocaproic acid, amino-
phylline, amiodarone, anidulafungin, atracurium,
atropine, azathioprine, benztropine, bivalirudin,
bleomycin, bumetanide, buprenorphine, butor-
phanol, calcium chloride, calcium gluconate,
carboplatin, carmustine, caspofungin, cefo-
taxime, ceftriaxone, cefuroxime, chlorpromazine,

cisplatin, cyanocobalamin, cyclophosphamide,
cyclosporine, cytarabine, dactinomycin, daptomy-
cin, dexmedetomidine, digoxin, diltiazem, di-
phenhydramine, dobutamine, docetaxel, dopa-
mine, doxacurium, doxapram, doxorubicin,
enalaprilat, ephedrine, epinephrine, epirubicin,
epoetin alfa, eptifibatide, ertapenem, esmolol,
etoposide, etoposide phosphate, famotidine, fen-
oldopam, fentanyl, fluconazole, fludarabine, fluo-
rouracil, folic acid, foscarnet, gemcitabine, gen-
tamicin, glycopyrrolate, granisetron, hetastarch,
hydrocortisone, hydromorphone, idarubicin,
ifosfamide, imipenem/cilastatin, insulin, irinote-
can, isoproterenol, labetalol, levofloxacin, lido-
caine, lorazepam, mannitol, mechlorethamine,
meperidine, methotrexate, methoxamine, methyl-
dopate, methylprednisolone, metoclopramide,
metronidazole, midazolam, milrinone, mitoxan-
trone, morphine, multivitamins, mycophenolate,
nafcillin, nalbuphine, naloxone, nesiritide, nicar-
dipine, nitroglycerin, norepinephrine, octreotide,
ondansetron, oxacillin, oxaliplatin, oxytocin, pa-
clitaxel, palonosetron, pamidronate, papaverine,
pentamidine, pentazocine, perphenazine, phen-
tolamine, phenylephrine, phytonadione, pipera-
cillin/tazobactam, potassium acetate, procainam-
ide, prochlorperazine, promethazine,
propranolol, protamine, pyridoxine, ranitidine,
sodium acetate, sodium bicarbonate, streptoki-
nase, succinylcholine, sufentanil, tacrolimus, ten-
iposide, theophylline, thiamine, thiotepa, tigecyc-
line, tirofiban, tobramycin, tolazoline,
trimetaphan, vancomycin, vasopressin, vecuro-
nium, verapamil, vincristine, vinorelbine, vitamin
B complex with C, voriconazole, zidovudine, zo-
ledronic acid.

● Y-Site Incompatibility: amphotericin B col-
loidal, amphotericin B lipid complex, amphoteri-
cin B liposome, ascorbic acid, aztreonam, cefazo-
lin, cefepime, cefotetan, cefoxitin,
chloramphenicol, dantrolene, dexamethasone,
diazepam, diazoxide, doxycycline, furosemide,
ganciclovir, indomethacin, ketorolac, metarami-
nol, nitroprusside, pemetrexed, penicillin G, pen-
tobarbital, phenobarbital, phenytoin, ticarcillin/
clavulanate, trimethoprim/sulfamethoxazole.

● Topical: Cleanse area before application. Wear
gloves during application.

Patient/Family Teaching
● Instruct patient to take medication around the

clock and to finish the drug completely as di-
rected, even if feeling better. Take missed doses
as soon as remembered, with remaining doses
evenly spaced throughout day. Advise patient that
sharing of this medication may be dangerous.
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● May cause nausea, vomiting, diarrhea, or stom-
ach cramps; notify health care professional if
these effects persist or if severe abdominal pain,
yellow discoloration of the skin or eyes, darkened
urine, pale stools, or unusual tiredness develops.
May cause infantile hypertrophic pyloric stenosis
in infants; notify health care professional if vomit-
ing and irritability occur.

● Caution patient to notify health care professional
if fever and diarrhea occur, especially if stool
contains blood, pus, or mucus. Advise patient not
to treat diarrhea without consulting health care
professional. May occur up to several weeks after
discontinuation of medication.

● Advise patient to report signs of superinfection
(black, furry overgrowth on the tongue; vaginal
itching or discharge; loose or foul-smelling
stools).

● Instruct patient to notify health care professional
if symptoms do not improve.

Evaluation/Desired Outcomes
● Resolution of the signs and symptoms of infec-

tion. Length of time for complete resolution de-
pends on the organism and site of infection.

● Improvement of acne lesions.

escitalopram
(ess-sit-al-o-pram)

Cipralex, Lexapro
Classification
Therapeutic: antidepressants
Pharmacologic: selective serotonin reuptake
inhibitors (SSRIs)

Pregnancy Category C

Indications
Major depressive disorder. Generalized anxiety dis-
order (GAD). Unlabeled Use: Panic disorder. Ob-
sessive-compulsive disorder (OCD). Post-traumatic
stress disorder (PTSD). Social anxiety discorder
(social phobia). Premenstrual dysphoric disorder
(PMDD).

Action
Selectively inhibits the reuptake of serotonin in the
CNS. Therapeutic Effects: Antidepressant action.

Pharmacokinetics
Absorption: 80% absorbed following oral admin-
istration.
Distribution: Enters breast milk.

Metabolism and Excretion: Mostly metabolized
by the liver (primarily CYP3A4 and CYP2C19 isoen-
zymes); 7% excreted unchanged by kidneys.
Half-life:qin elderly and patients with hepatic im-
pairment.

TIME/ACTION PROFILE (antidepressant effect)

ROUTE ONSET PEAK DURATION

PO within 1–4 wk Unknown Unknown

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Concurrent
MAO inhibitor or pimozide therapy; Concurrent use
of citalopram.
Use Cautiously in: History of mania (may activate
mania/hypomania); History of seizures; Patients at
risk for suicide; Hepatic impairment (doseprec-
ommended); Severe renal impairment; OB: Neo-
nates exposed to SSRIs in the 3rd trimester may de-
velop drug discontinuation syndrome manifested by
respiratory distress, feeding difficulty, and irritabil-
ity; Lactation: May cause adverse effects in infant;
consider risk/benefit; Pedi: Mayqrisk of suicide at-
tempt/ideation especially during early treatment or
dose adjustment; safety not established in children
�12 yr; Geri:pdoses recommended due topdrug
clearance in older patients.

Adverse Reactions/Side Effects
CNS: NEUROLEPTIC MALIGNANT SYNDROME, SUICIDAL

THOUGHTS, insomnia, dizziness, drowsiness, fatigue.
GI: diarrhea, nausea, abdominal pain, constipation,
dry mouth, indigestion. GU: anorgasmia,plibido,
ejaculatory delay, erectile dysfunction. Derm:
sweating. Endo: syndrome on inappropriate secre-
tion of antidiuretic hormone (SIADH). F and E: hy-
ponatremia. Metab: SEROTONIN SYNDROME,qappe-
tite.

Interactions
Drug-Drug: May cause serious, potentially fatal re-
actions when used with MAO inhibitors; allow at
least 14 days between escitalopram and MAO in-
hibitors. Concurrent use with pimozide may re-
sult in prolongation of the QTc interval and is con-
traindicated. Use cautiously with other centrally
acting drugs (including alcohol, antihista-
mines, opioid analgesics, and sedative/hypnot-
ics; concurrent use with alcohol is not recom-
mended). Drugs that affect serotonergic
neurotransmitter systems, including linezolid, tra-
madol, and triptansqrisk of serotonin syndrome.
Cimetidine mayqlevels. Serotonergic effects may
beqby lithium (concurrent use should be care-
fully monitored). Carbamazepine mayplevels.
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Mayqlevels of metoprolol. Use cautiously with
tricyclic antidepressants due to unpredictable ef-
fects on serotonin and norepinephrine reuptake.q
risk of bleeding with aspirin, NSAIDs, clopido-
grel, or warfarin.
Drug-Natural Products:qrisk of serotonin syn-
drome with St. John’s wort and SAMe.

Route/Dosage
PO (Adults): Depression and GAD–10 mg once
daily, may beqto 20 mg once daily after 1 wk.

Hepatic Impairment
PO (Adults): 10 mg once daily.
PO (Geriatric Patients): 10 mg once daily.
PO (Children �12 yr): Depression—10 mg once
daily, may beqto 20 mg once daily after 3 wk.

Availability
Tablets: 5 mg, 10 mg, 20 mg. Cost: 5 mg $301.97/
90, 10 mg $314.97/90, 20 mg $334.97/90. Oral
solution (peppermint flavor): 1 mg/mL. Cost:
$184.27/240 mL.

NURSING IMPLICATIONS
Assessment
● Monitor mood changes and level of anxiety dur-

ing therapy.
● Assess for suicidal tendencies, especially during

early therapy. Restrict amount of drug available to
patient. Risk may be increased in children, ado-
lescents, and adults �24 yr. After starting therapy,
children, adolescents, and young adults should
be seen by health care professional at least
weekly for 4 wk, every 3 wk for next 4 wk, and on
advice of health care professional thereafter.

● Assess for sexual dysfunction (erectile dysfunc-
tion; decreased libido).

● Assess for serotonin syndrome (mental changes
[agitation, hallucinations, coma], autonomic in-
stability [tachycardia, labile BP, hyperthermia],
neuromuscular aberrations [hyperreflexia, inco-
ordination], and/or GI symptoms [nausea, vomit-
ing, diarrhea]), especially in patients taking other
serotonergic drugs (SSRIs, SNRIs, triptans).

Potential Nursing Diagnoses
Ineffective coping (Indications)
Risk for injury (Side Effects)
Sexual dysfunction (Side Effects)

Implementation
● Do not confuse Lexapro with Loxitane (loxapine).
● Do not administer escitalopram and citalopram

concomitantly. Taper to avoid potential with-
drawal reactions. Reduce dose by 50% for 3 days,
then again by 50% for 3 days, then discontinue.

● PO: Administer as a single dose in the morning
or evening without regard to meals.

Patient/Family Teaching
● Instruct patient to take escitalopram as directed.

Take missed doses on the same day as soon as re-
membered and consult health care professional.
Resume regular dosing schedule next day. Do not
double doses. Do not stop abruptly, should be
discontinued gradually. Instruct patient to read
Medication Guide before starting and with each
Rx refill in case of changes.

● May cause dizziness. Caution patient to avoid
driving or other activities requiring alertness until
response to medication is known.

● Advise patient, family, and caregivers to look for
suicidality, especially during early therapy or
dose changes. Notify health care professional im-
mediately if thoughts about suicide or dying, at-
tempts to commit suicide, new or worse depres-
sion or anxiety, agitation or restlessness, panic
attacks, insomnia, new or worse irritability, ag-
gressiveness, acting on dangerous impulses, ma-
nia, or other changes in mood or behavior or if
rash or symptoms of serotonin syndrome occur.

● Instruct patient to notify health care professional
of all Rx or OTC medications, vitamins, or herbal
products being taken and to consult health care
professional before taking any other Rx, OTC, or
herbal products, especially alcohol or other CNS
depressants.

● Instruct female patients to notify health care pro-
fessional if pregnancy is planned or suspected or
if they plan to breastfeed. If used during preg-
nancy, should be tapered during 3rd trimester to
avoid neontal serotinin syndrome.

● Emphasize importance of follow-up exams to
monitor progress.

Evaluation/Desired Outcomes
● Increased sense of well-being.
● Renewed interest in surroundings. May require

1–4 wk of therapy to obtain antidepressant ef-
fects. Full antidepressant effects occur in 4–6
wk.

● Decrease in anxiety.

HIGH ALERT

esmolol (es-moe-lole)
Brevibloc
Classification
Therapeutic: antiarrhythmics (class II)
Pharmacologic: beta blockers

Pregnancy Category C

Indications
Management of sinus tachycardia and supraventric-
ular arrhythmias.
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Action
Blocks stimulation of beta1(myocardial)-adrenergic
receptors. Does not usually affect beta2(pulmonary,
vascular, or uterine)-receptor sites. Therapeutic
Effects: Decreased heart rate. Decreased AV con-
duction.

Pharmacokinetics
Absorption: IV administration results in complete
bioavailability.
Distribution: Rapidly and widely distributed.
Metabolism and Excretion: Metabolized by en-
zymes in RBCs and liver.
Half-life: 9 min.

TIME/ACTION PROFILE (antiarrhythmic effect)

ROUTE ONSET PEAK DURATION

IV within minutes unknown 1–20 min

Contraindications/Precautions
Contraindicated in: Uncompensated HF; Pulmo-
nary edema; Cardiogenic shock; Bradycardia or
heart block; Known alcohol intolerance.
Use Cautiously in: Geri:qsensitivity to the effects
of beta blockers; Thyrotoxicosis (may mask symp-
toms); Diabetes mellitus (may mask symptoms of
hypoglycemia); Patients with a history of severe al-
lergic reactions (intensity of reactions may be in-
creased); OB, Lactation, Pedi: Safety not established;
neonatal bradycardia, hypotension, hypoglycemia,
and respiratory depression may occur rarely.

Adverse Reactions/Side Effects
CNS: fatigue, agitation, confusion, dizziness, drowsi-
ness, weakness. CV: hypotension, peripheral ische-
mia. GI: nausea, vomiting. Derm: sweating. Local:
injection site reactions.

Interactions
Drug-Drug: General anesthesia, IV phenytoin,
and verapamil may cause additive myocardial de-
pression. Additive bradycardia may occur with di-
goxin. Additive hypotension may occur with other
antihypertensives, acute ingestion of alcohol, or
nitrates. Concurrent use with amphetamine, co-
caine, ephedrine, epinephrine, norepineph-
rine, phenylephrine, or pseudoephedrine may
result in unopposed alpha-adrenergic stimulation
(excessive hypertension, bradycardia). Concurrent
thyroid hormone administration maypeffective-
ness. May alter the effectiveness of insulins or oral
hypoglycemic agents (dose adjustments may be
necessary). Maypeffectiveness of theophylline.
Maypbeneficial beta cardiovascular effects of do-
pamine or dobutamine. Use cautiously within 14

days of MAO inhibitor therapy (may result in hy-
pertension).

Route/Dosage
IV (Adults): Antiarrhythmic—500-mcg/kg load-
ing dose over 1 min initially, followed by 50-mcg/kg/
min infusion for 4 min; if no response within 5 min,
give 2nd loading dose of 500 mcg/kg over 1 min,
thenqinfusion to 100 mcg/kg/min for 4 min. If no
response, repeat loading dose of 500 mcg/kg over 1
min andqinfusion rate by 50-mcg/kg/min incre-
ments (not to exceed 200 mcg/kg/min for 48 hr). As
therapeutic end point is achieved, eliminate loading
doses and decrease dose increments to 25 mg/kg/
min. Intraoperative antihypertensive/antiar-
rhythmic—250–500-mcg/kg loading dose over 1
min initially, followed by 50-mcg/kg/min infusion
for 4 min; if no response within 5 min, give 2nd
loading dose of 250–500 mcg/kg over 1 min, then
qinfusion to 100 mcg/kg/min for 4 min. If no re-
sponse, repeat loading dose of 250–500 mcg/kg
over 1 min andqinfusion rate by 50-mcg/kg/min
increments (not to exceed 200 mcg/kg/min for 48
hr).
IV (Children): Antiarrhythmic—50 mcg/kg/min,
may beqq 10 min up to 300 mcg/kg/min.

Availability
Solution for injection (prediluted for use as
loading dose): 10 mg/mL, 20 mg/mL. Premixed
infusion: 2000 mg/100 mL, 2500 mg/250 mL.

NURSING IMPLICATIONS
Assessment
● Monitor BP, ECG, and pulse frequently during

dose adjustment period and periodically during
therapy. The risk of hypotension is greatest within
the first 30 min of initiating esmolol infusion.

● Monitor intake and output ratios and daily
weights. Assess routinely for signs and symptoms
of HF (dyspnea, rales/crackles, weight gain, pe-
ripheral edema, jugular venous distention).

● Assess infusion site frequently throughout ther-
apy. Concentrations �10 mg/mL may cause red-
ness, swelling, skin discoloration, and burning at
the injection site. Do not use butterfly needles for
administration. If venous irritation occurs, stop
the infusion and resume at another site.

● Toxicity and Overdose: Monitor patients re-
ceiving esmolol for signs of overdose (bradycar-
dia, severe dizziness or fainting, severe drowsi-
ness, dyspnea, bluish fingernails or palms,
seizures).

● IV glucagon and symptomatic care are used in the
treatment of esmolol overdose. Because of the



Name /bks_51510_deglin_dg/51510_e        02/21/2012 09:53AM     Plate # 0-Compositepg 520   # 36

520 esmolol

short action of esmolol, discontinuation of ther-
apy may relieve acute toxicity.

Potential Nursing Diagnoses
Decreased cardiac output (Side Effects)

Implementation
● High Alert: IV vasoactive medications are inher-

ently dangerous. Esmolol is available in different
concentrations; fatalities have occurred when
loading dose vial is confused with concentrated
solution for injection, which contains 2500 mg in
10 mL (250 mg/mL) and must be diluted. Before
administering, have second practitioner indepen-
dently check original order, dose calculations,
and infusion pump settings.

● High Alert: Do not confuse Brevibloc (esmolol)
with Brevital (methohexital). If both are available
as floor stock, store in separate areas.

● To convert to other antiarrhythmics following es-
molol administration, administer the 1st dose of
the antiarrhythmic agent and decrease the esmo-
lol dose by 50% after 30 min. If an adequate re-
sponse is maintained for 1 hr following the 2nd
dose of the antiarrhythmic agent, discontinue es-
molol.

IV Administration

● pH: 4.5–5.5.
● Direct IV: Diluent: The 10 mg/mL and 20 mg/

mL vials should be used for the loading dose.
These vials are already diluted. No further dilu-
tion is needed. Concentration: Avoid concen-
trations �10 mg/mL. Rate: Administer over 1
min.

● Continuous Infusion: Diluent: Premixed in-
fusions are already diluted and ready to use. Solu-
tion is clear, colorless to light yellow. Concen-
tration: 10 mg/mL. Rate: Based on patient’s
weight (see Route/Dosage section). Titration of
dose is based on desired heart rate or undesired
decrease in BP. Esmolol infusions should not be
abruptly discontinued; the infusion rate should be
tapered.

● Y-Site Compatibility: alfentanil, amikacin, ami-
nophylline, amiodarone, amphotericin B lipo-
some, anidulafungin, ascorbic acid, atracurium,
atropine, aztreonam, benztropine, bivalirudin,
bleomycin, bumetanide, buprenorphine, butor-
phanol, calcium chloride, calcium gluconate,
carboplatin, caspofungin, cefazolin, cefotaxime,
cefoxitin, ceftazidime, ceftriaxone, cefuroxime,
chlorpromazine, cimetidine, cisatracurium, cis-
platin, clindamycin, cyanocobalamin, cyclophos-
phamide, cyclosporine, cytarabine, dactinomycin,
daptomycin, dexmedetomidine, digoxin, dilti-
azem, diphenhydramine, dobutamine, docetaxel,
dopamine, doriopenem, doxorubicin, doxycy-

cline, enalaprilat, ephedrine, epinephrine, epoe-
tin alfa, eftifibatide, ertapenem, erythromycin,
etoposide, etoposide phosphate, famotidine, fen-
oldopam, fentanyl, fluconazole, fludarabine, fluo-
rouracil, folic acid, gemcitabine, gentamicin, gly-
copyrrolate, granisetron, hetastarch,
hydromorphone, idarubicin, ifosfamide, imipe-
nem/cilastatin, insulin, isoproterenol, labetalol,
levofloxacin, lidocaine, linezolid, lorazepam,
magnesium sulfate, mannitol, mechlorethamine,
meperidine, metaraminol, methotrexate, methox-
amine, methyldopate, metoclopramide, metopro-
lol, metronidazole, micafungin, midazolam, mito-
xantrone, morphine, multivitamins, nalbuphine,
naloxone, nesiritide, nicardipine, nitroglycerin,
nitroprusside, norepinephrine, octreotide, on-
dansetron, oxaliplatin, oxytocin, paclitaxel, pa-
lonosetron, pancuronium, papaverine, peme-
trexed, penicillin G, pentamidine, pentazocine,
phentolamine, phenylephrine, phytonadione, pi-
peracillin/tazobactam, potassium chloride, potas-
sium phosphates, procainamide, prochlorpera-
zine, promethazine, propofol, propranolol,
protamine, pyridoxime, quinupristin/dalfopristin,
ranitidine, remifentanil, rocuronium, sodium ac-
etate, sodium bicarbonate, streptokinase, succi-
nylcholine, sufentanil, tacrolimus, teniposide,
theophylline, thiamine, thiotepa, ticarcillin/clavu-
lanate, tigecycline, tirofiban, tobramycin, tolazo-
line, trimetaphan, vancomycin, vasopressin, vecu-
ronium, verapamil, vincristine, voriconazole.

● Y-Site Incompatibility: acyclovir, amphotericin
B cholesteryl, amphotericin B colloidal, azathio-
prine, cefotetan, dantrolene, dexamethasone, di-
azepam, diazoxide, furosemide, ganciclovir, in-
domethacin, ketorolac, milrinone, oxacillin,
pantoprazole, phenobarbital, phentolamine, war-
farin.

Patient/Family Teaching
● May cause drowsiness. Caution patients receiving

esmolol to call for assistance during ambulation
or transfer.

● Advise patients to change positions slowly to min-
imize orthostatic hypotension.

● Patients with diabetes should closely monitor
blood glucose, especially if weakness, malaise, ir-
ritability, or fatigue occurs. Medication does not
block dizziness or sweating as signs of hypoglyce-
mia.

Evaluation/Desired Outcomes
● Control of arrhythmias without appearance of

detrimental side effects.
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esomeprazole
(es-o-mep-ra-zole)
NexIUM
Classification
Therapeutic: antiulcer agents
Pharmacologic: proton-pump inhibitors

Pregnancy Category B

Indications
PO, IV: GERD/erosive esophagitis (IV therapy
should only be used if PO therapy is not possible/ap-
propriate). PO: Hypersecretory conditions, includ-
ing Zollinger-Ellison syndrome. PO: With amoxicil-
lin and clarithromycin to eradicate Helicobacter
pylori in duodenal ulcer disease or history of duo-
denal ulcer disease. PO: Decrease risk of gastric ul-
cer during continuous NSAID therapy.

Action
Binds to an enzyme on gastric parietal cells in the
presence of acidic gastric pH, preventing the final
transport of hydrogen ions into the gastric lumen.
Therapeutic Effects: Diminished accumulation
of acid in the gastric lumen with lessened gastro-
esophageal reflux. Healing of duodenal ulcers. De-
creased incidence of gastric ulcer during continu-
ous NSAID therapy.

Pharmacokinetics
Absorption: 90% absorbed following oral admin-
istration; foodpabsorption.
Distribution: Unknown.
Protein Binding: 97%.
Metabolism and Excretion: Extensively metabo-
lized by the liver (cytochrome P450 [CYP450] sys-
tem, primarily CYP2C19 isoenzyme, but also the
CYP3A4 isoenzyme) (the CYP2C19 enzyme system
exhibits genetic polymorphism; 15–20% of Asian
patients and 3–5% of Caucasian and Black patients
may be poor metabolizers and may have significantly
qesomeprazole concentrations and anqrisk of ad-
verse effects); �1% excreted unchanged in urine.
Half-life: Children 1–11 yrs: 0.42–0.88 hr;
Adults: 1.0–1.5 hr.

TIME/ACTION PROFILE (blood levels*)

ROUTE ONSET PEAK DURATION

PO rapid 1.6 hr 24 hr
IV rapid end of infu-

sion
24 hr

*Resolution of symptoms takes 5– 8 days

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Lactation:
Not recommended; Concurrent use of atazanavir
or nelfinavir.
Use Cautiously in: Severe hepatic impairment;
Patients using high-doses for �1 year (qrisk of hip,
wrist, or spine fractures); OB: Use only if clearly
needed.

Adverse Reactions/Side Effects
CNS: headache. GI: abdominal pain, constipation,
diarrhea, dry mouth, flatulence, nausea. F and E:
hypomagnesemia (especially if treatment duration
�3 mo). MS: bone fracture.

Interactions
Drug-Drug: Mayplevels of atazanavir and nelfi-
navir (avoid concurrent use with either of these an-
tiretrovirals). Mayqlevels and risk of toxicity of sa-
quinavir (may need topdose of saquinavir). May
pabsorption of drugs requiring acid pH, including
ketoconazole, itraconazole, atazanavir, ampi-
cillin, and iron salts. Mayqrisk of bleeding with
warfarin (monitor INR and PT). Voriconazole
mayqlevels. Maypthe antiplatelet effects of clopi-
dogrel. Mayqlevels of cilostazol; considerp
dose of cilostazol from 100 mg twice daily to 50 mg
twice daily. Rifampin mayplevels and maypre-
sponse (avoid concurrent use). Hypomagnesemia
qrisk of digoxin toxicity. Mayqlevels of tacroli-
mus.
Drug-Natural Products: St. John’s wort may
plevels and maypresponse (avoid concurrent
use).

Route/Dosage
Gastroesophageal Reflux Disease
PO (Adults): Healing of erosive esophagitis—20
mg or 40 mg once daily for 4–8 wk; maintenance
of healing of erosive esophagitis—20 mg once
daily; symptomatic GERD—20 mg once daily for 4
wk (additional 4 wk may be considered for nonres-
ponders).
PO (Children 12–17 yr): Short-term treatment
of GERD—20–40 mg once daily up to 8 wk.
PO (Children 1–11 yr): Short-term treatment
of GERD—10 mg once daily up to 8 wk; Healing of
erosive esophagitis—�20 kg: 10 mg once daily
for 8 wk; �20 kg: 10–20 mg once daily for 8 wk.
PO (Infants and Children 1–24 mo): 0.25–1
mg/kg/dose once daily.
IV (Adults): 20 or 40 mg once daily.
IV (Children 1–17 yr): �55 kg—10 mg once
daily; �55 kg—20 mg once daily.
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IV (Children 1 mo-�1 yr): 0.5 mg/kg once daily.

H. pylori Eradication to Reduce the Risk
of Duodenal Ulcer Recurrence (Triple
Therapy)
PO (Adults): 40 mg once daily for 10 days with
amoxicillin 1000 mg twice daily for 10 days and cla-
rithromycin 500 mg twice daily for 10 days.

Decrease Gastric Ulcer During Continu-
ous NSAID Therapy
PO (Adults): 20 or 40 mg once daily for up to 6
mo.

Pathological Hypersecretory Conditions
Including Zollinger-Ellison Syndrome
PO (Adults): 40 mg twice daily.

Hepatic Impairment
PO, IV (Adults): Severe hepatic impairment—
Dose should not exceed 20 mg/day.

Availability
Delayed-release capsules: 20 mg, 40 mg. Cost:
20 mg $547.96/90, 40 mg $524.97/90. Delayed-
release oral suspension packets: 10 mg/pkt, 20
mg/pkt, 40 mg/pkt. Cost: 10 mg $559.00/90 pkts,
20 mg $559.99/90 pkts, 40 mg $559.99/90 pkts.
Powder for injection (requires reconstitu-
tion): 20 mg/vial, 40 mg/vial. In combination
with: naproxen (Vimovo).

NURSING IMPLICATIONS
Assessment
● Assess routinely for epigastric or abdominal pain

and frank or occult blood in the stool, emesis, or
gastric aspirate.

● Lab Test Considerations: May causeqserum
creatinine, uric acid, total bilirubin, alkaline
phosphatase, AST, and ALT.

● May alter hemoglobin, WBC, platelets, serum so-
dium, potassium, and thyroxine levels.

● May cause hypomagnesemia. Monitor serum
magnesium prior to and periodically during ther-
apy.

Potential Nursing Diagnoses
Acute pain (Indications)

Implementation
● Do not confuse Nexium with Nexavar.
● Antacids may be used while taking esomeprazole.
● PO: Administer at least 1 hr before meals. Cap-

sules should be swallowed whole.
● Delayed-release capsules: For patients with diffi-

culty swallowing, place 1 tbsp of applesauce in an
empty bowl. Open capsule and carefully empty
the pellets inside onto applesauce. Mix pellets
with applesauce and swallow immediately. Apple-

sauce should not be hot and should be soft
enough to swallow without chewing. Do not store
applesauce mixture for future use. Tap water, or-
ange juice, apple juice, and yogurt have also been
used. Do not crush or chew pellets.

● For patients with an NG tube, delayed-release
capsules can be opened and intact granules emp-
tied into a 60-mL syringe and mixed with 50 mL
of water. Replace plunger and shake syringe vig-
orously for 15 sec. Hold syringe with tip up and
check for granules in tip. Attach syringe to NG
tube and administer solution. After administering,
flush syringe with additional water. Do not ad-
minister if granules have dissolved or disinte-
grated. Administer immediately after mixing.

● For Delayed-release oral suspension: Mix con-
tents of packet with 1 tbsp (15 mL) of water,
leave 2–3 min to thicken, stir and drink within
30 minutes.

● For Delayed-Release Oral Suspension Nasogas-
tric or Gastric Tube: Add 15 mL of water to a sy-
ringe and then add contents of packet. Shake the
syringe, leave 2–3 min to thicken. Shake the sy-
ringe and inject through the nasogastric or gas-
tric tube within 30 min.

IV Administration

● pH: 9.0–11.0.
● Direct IV: Reconstitute each vial with 5 mL of

0.9% NaCl, LR, or D5W. Do not administer solu-
tions that are discolored or contain a precipitate.
Stable at room temperature for up to 12 hr.
Rate: Administer over at least 3 min.

● Intermittent Infusion: Diluent: Dilute recon-
stituted solution to a volume of 50 mL with D5W,
0.9% NaCl, or LR for adults and with 0.9% NaCl
for pediatric patients. Concentration: 0.8
mg/mL (40 mg vial) or 0.4 mg/mL (20 mg vial).
Solutions diluted with 0.9% NaCl or LR are stable
for 12 hr and those diluted with D5W are stable
for 6 hr at room temperature. Rate: Administer
over 10–30 min.

● Y-Site Compatibility: ceftaroline, doripenem.
● Y-Site Incompatibility: tacrolimus,

telavancinDo not administer with other medica-
tion or solutions. Flush line with 0.9% NaCl, LR,
or D5W before and after administration.

Patient/Family Teaching
● Instruct patient to take medication as directed for

the full course of therapy, even if feeling better.
Take missed doses as soon as remembered but
not if almost time for next dose. Do not double
doses. Advise patient to read the Patient Infor-
mation sheet prior to starting therapy and with
each Rx refill in case of changes.
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● Advise patient to avoid alcohol, products contain-
ing aspirin or NSAIDs, and foods that may cause
an increase in GI irritation.

● Advise patient to report onset of black, tarry
stools; diarrhea; abdominal pain; or persistent
headache to health care professional promptly.

● Instruct patient to notify health care professional
of all Rx or OTC medications, vitamins, or herbal
products being taken and consult health care
professional before taking any new medications,
especially St. John’s wort.

● Advise patient to notify health care professional if
signs of hypomagnesemia (seizures, dizziness,
abnormal or fast heart beat, jitteriness, jerking
movements or shaking, muscle weakness, spasms
of the hands and feet, cramps or muscle aches,
spasm of the voice box) occur.

● Advise female patient to notify health care profes-
sional if pregnancy is planned or suspected or if
breastfeeding.

Evaluation/Desired Outcomes
● Decrease in abdominal pain or prevention of gas-

tric irritation and bleeding. Healing of duodenal
ulcers can be seen on x-ray examination or en-
doscopy.

● Decrease in symptoms of GERD and erosive
esophagitis. Sustained resolution of symptoms
usually occurs in 5–8 days. Therapy is continued
for 4–8 wk after initial episode.

● Decreased incidence of gastric ulcer during con-
tinuous NSAID therapy.

● Eradication of H. Pylori in duodenal ulcer dis-
ease.

● Decrease in symptoms of hypersecretory condi-
tions, including Zollinger-Ellison.

ESTRADIOL (es-tra-dye-ole)
Estrace

estradiol acetate
Femtrace

estradiol cypionate
Depo-Estradiol

estradiol valerate
Delestrogen

estradiol topical emulsion
Estrasorb

estradiol topical gel
Divigel, Elestrin, EstroGel

estradiol transdermal spray
EvaMist

estradiol transdermal system
Alora, Climara, Estraderm, Estradot,
Menostar, Oesclim, Vivelle-Dot

estradiol vaginal tablet
Vagifem

estradiol vaginal ring
Femring, Estring
Classification
Therapeutic: hormones
Pharmacologic: estrogens

Pregnancy Category X

Indications
PO, IM, Topical, Transdermal: Replacement of
estrogen (HRT) to diminish moderate to severe
vasomotor symptoms of menopause and of various
estrogen deficiency states including: Female hypo-
gonadism, Ovariectomy, Primary ovarian failure.
Treatment and prevention of postmenopausal osteo-
porosis (not vaginal dose forms). PO: Inoperable
metastatic postmenopausal breast or prostate carci-
noma. Vag: Management of atrophic vaginitis that
may occur with menopause (low dose), bothersome
systemic symptoms of menopause (higher dose).
Concurrent use of progestin is recommended during
cyclical therapy to decrease the risk of endometrial
carcinoma in patients with an intact uterus.

Action
Estrogens promote growth and development of fe-
male sex organs and the maintenance of secondary
sex characteristics in women. Metabolic effects in-
clude reduced blood cholesterol, protein synthesis,
and sodium and water retention. Therapeutic Ef-
fects: Restoration of hormonal balance in various
deficiency states, including menopause. Treatment
of hormone-sensitive tumors.

Pharmacokinetics
Absorption: Well absorbed after oral administra-
tion. Readily absorbed through skin and mucous
membranes.
Distribution: Widely distributed. Crosses the pla-
centa and enters breast milk.
Metabolism and Excretion: Mostly metabolized
by the liver and other tissues. Enterohepatic recircu-
lation occurs, and more absorption may occur from
the GI tract.
Half-life: Gel: 36 hr.
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TIME/ACTION PROFILE (estrogenic effects)

ROUTE ONSET PEAK DURATION

PO unknown unknown unknown
IM unknown unknown unknown
TD unknown unknown 3–4 days

(Estraderm),
7 days
(Climara)

Topical unknown unknown unknown
Vaginal ring unknown unknown 90 days
Vaginal tablet unknown unknown 3–4 days

Contraindications/Precautions
Contraindicated in: Thromboembolic disease;
Undiagnosed vaginal bleeding; OB: Positive evidence
of fetal risk.
Use Cautiously in: Underlying cardiovascular dis-
ease; Severe hepatic or renal disease; Mayqthe risk
of endometrial carcinoma; History of porphyria;
Lactation: Usually compatible with breast feeding
(AAP).

Adverse Reactions/Side Effects
CNS: headache, dizziness, lethargy. EENT: intoler-
ance to contact lenses, worsening of myopia or
astigmatism. CV: MI, THROMBOEMBOLISM, edema,
hypertension. GI: nausea, weight changes, anorexia,
qappetite, jaundice, vomiting. GU: women—
amenorrhea, dysmenorrhea, breakthrough bleed-
ing, cervical erosions, loss of libido, vaginal candidi-
asis; men, erectile dysfunction, testicular atrophy.
Derm: oily skin, acne, pigmentation, urticaria.
Endo: gynecomastia (men), hyperglycemia. F and
E: hypercalcemia, sodium and water retention. MS:
leg cramps. Misc: breast tenderness.

Interactions
Drug-Drug: May alter requirement for warfarin,
oral hypoglycemic agents, or insulins. Barbitu-
rates or rifampin maypeffectiveness. Smoking
qrisk of adverse CV reactions.

Route/Dosage
Estrogens should be used in the lowest doses for the
shortest period of time consistent with desired ther-
apeutic outcome.

Symptoms of Menopause, Atrophic Vagi-
nitis, Female Hypogonadism, Ovarian
Failure/Osteoporosis
PO (Adults): 0.45–2 mg daily or in a cycle.
IM (Adults): 1–5 mg monthly (estradiol cypio-
nate) or 10–20 mg (estradiol valerate) monthly.
TopicalEmulsion (Estrasorb) (Adults): Apply two
1.74 g pouches (4.35 mg estradiol) daily.
Gel (Adults): Apply contents of one packet (Divi-
gel) or one actuation from pump (EstroGel, Eles-
trin)daily.

Spray EvaMist (Adults): 1 spray daily, may beqto
2–3 sprays daily.
Transdermal (Adults): Alora—25–50–mcg/
24-hr transdermal patch applied twice weekly. Es-
traderm—50–mcg/24-hr transdermal patch ap-
plied twice weekly. Climara—25-mcg/24-hr patch
applied weekly. Vivelle-Dot—25–50–mcg/24-hr
transdermal patch applied twice weekly. Menos-
tar—14-mcg/24-hr patch applied q 7 days. Proges-
tin may be administered for 10–14 days of each
month.
Vag (Adults): Cream—2–4 g (0.2–0.4 mg estra-
diol) daily for 1–2 wk, thenpto 1–2 g/day for 1–2
wk; then maintenance dose of 1 g 1–3 times weekly
for 3 wk, then off for 1 wk; then repeat cycle once
vaginal mucosa has been restored; Vaginal ring
(Estring)—2-mg (releases 7.5 mcg estradiol/24
hr)q 3 mo; Vaginal ring (Femring)—12.4 mg
(releases 50 mcg estradiol/24 hr)q 3 mo or 24.8
mg (releases 100 mcg estradiol/24 hr)q 3 mo
(Femring requires concurrent progesterone) Vagi-
nal tablet—1 tablet once daily for 2 wk, then twice
weekly.

Postmenopausal Breast Carcinoma
PO (Adults): 10 mg 3 times daily.

Prostate Carcinoma
PO (Adults): 1–2 mg 3 times daily.
IM (Adults): 30 mg q 1–2 wk (estradiol valerate).

Availability (generic available)
Tablets: 0.45 mg, 0.5 mg, 0.9 mg, 1 mg, 1.8 mg, 2
mg. Injection (valerate in oil): 10 mg/mL, 20
mg/mL, 40 mg/mL. Injection (cypionate in oil):
5 mg/mL. Topical emulsion: 4.35 mg/1.74 g
pouch in boxes of 14 pouches in a 1-month supply
carton of 56 pouches. Topical gel packet: 0.25
mg/packet, 0.5 mg/packet, 1 mg/packet. Topical
gel pump (0.06%): 0.52 mg/actuation, 0.75 mg/
actuation. Transdermal Spray: 1.53 mg/spray.
Transdermal system: 14 mcg/24-hr release rate,
25 mcg/24-hr release rate, 37.5 mcg/24-hr release
rate, 50 mcg/24-hr release rate, 60 mcg/24-hr re-
lease rate, 75 mcg/24-hr release rate, 100 mcg/24-
hr release rate. Vaginal cream: 100 mcg/g. Vagi-
nal ring (Estring): 2 mg (releases 7.5 mcg/day
over 90 days). Vaginal ring (Femring): 12.4 mg
(releases 50 mcg/day over 90 days), 24.8 mg (re-
leases 100 mcg/day over 90 days). Vaginal tablet:
10 mcg.

NURSING IMPLICATIONS
Assessment
● Assess BP before and periodically during therapy.
● Monitor intake and output ratios and weekly

weight. Report significant discrepancies or steady
weight gain.
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● Menopause: Assess frequency and severity of
vasomotor symptoms.

● Lab Test Considerations: May causeqHDL,
phospholipids, and triglycerides andpserum
LDL and total cholesterol concentrations.

● May causeqserum glucose, sodium, cortisol,
prolactin, prothrombin, and factor VII, VIII, IX,
and X levels. Maypserum folate, pyridoxine, an-
tithrombin III, and urine pregnanediol concen-
trations.

● Monitor hepatic function before and periodically
during therapy.

● May cause false interpretations of thyroid func-
tion tests, falseqin norepinephrine platelet-in-
duced aggregability, and falsepin metyrapone
tests.

● May cause hypercalcemia in patients with meta-
static bone lesions.

Potential Nursing Diagnoses
Sexual dysfunction (Indications)

Implementation
● Do not confuse Alora with Aldara.
● PO: Administer with or immediately after food to

reduce nausea.
● Vag: Manufacturer provides applicator with

cream. Dose is marked on the applicator. Wash
applicator with mild soap and warm water after
each use.

● Transdermal: When switching from PO form,
begin transdermal therapy 1 wk after the last dose
or when symptoms reappear.

● Topical: In a comfortable position, apply Estra-
sorb to clean, dry skin of thighs each morning.
Open each foil pouch individually. Cut or tear the
first pouch at the notches near the top of the
pouch. Apply the contents of pouch to top of left
thigh; push entire contents from bottom through
neck of pouch. Using one or both hands rub
emulsion into thigh and calf for 3 min until com-
pletely absorbed. Rub any excess remaining on
hands into buttocks. Repeat procedure with sec-
ond pouch on right leg. Allow application sites to
dry completely before covering with clothing to
prevent transfer. Wash hands with soap and water
to remove residual estradiol.

● Apply Divigel individual-use once-daily packets
of quick drying gel to an area measuring 5 inches
by 7 inches (size of 2 palm prints) on the thigh.
Do not wash area for at least 1 hr after gel has
dried.

● Spray EvaMist on inside of forearm at the same
time each day. Do not massage or rub the spray
into the skin. Allow to dry for 2 min before dress-

ing and at least 1 hr before washing. Never spray
EvaMist around breast or vagina Do not use
more than 56 doses, even if fluid remains in
pump.

● IM: Injection has oil base. Roll syringe to ensure
even dispersion. Administer deep IM. Avoid IV
administration.

Patient/Family Teaching
● Instruct patient on correct method of administra-

tion. Instruct patient to take medication as di-
rected. Take missed doses as soon as remem-
bered as long as it is not just before next dose. If
a dose of EvaMist is missed, apply if more than
12 hr before next dose; if less than 12 hr, omit
dose and return to regular schedule. Do not dou-
ble doses.

● Explain dose schedule and maintenance routine.
Discontinuing medication suddenly may cause
withdrawal bleeding.

● If nausea becomes a problem, advise patient that
eating solid food often provides relief.

● Advise patient to report signs and symptoms of
fluid retention (swelling of ankles and feet,
weight gain), thromboembolic disorders (pain,
swelling, tenderness in extremities, headache,
chest pain, blurred vision), mental depression, or
hepatic dysfunction (yellowed skin or eyes, pruri-
tus, dark urine, light-colored stools) to health
care professional.

● Advise patient to notify health care professional of
medication regimen before treatment or surgery.

● Caution patient that cigarette smoking during es-
trogen therapy may cause increased risk of seri-
ous side effects, especially for women over age
35.

● Caution patient to use sunscreen and protective
clothing to prevent increased pigmentation.

● Advise patient treated for osteoporosis that exer-
cise has been found to arrest and reverse bone
loss. Patient should discuss any exercise limita-
tions with health care professional before begin-
ning program.

● Inform patient that estrogens should not be used
to decrease risk of cardiovascular disease. Estro-
gens may increase risk of cardiovascular disease
and breast cancer.

● Instruct patient to stop taking medication and no-
tify health care professional if pregnancy is
planned or suspected.

● Emphasize the importance of routine follow-up
physical exams, including BP; breast, abdomen,
and pelvic examinations; Papanicolaou smears
every 6–12 mo; and mammogram every 12 mo
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or as directed. Health care professional will eval-
uate possibility of discontinuing medication every
3–6 mo. If on continuous (not cyclical) therapy
or without concurrent progestins, endometrial bi-
opsy may be recommended, if uterus is intact.

● Vag: Instruct patient in the correct use of appli-
cator. Patient should remain recumbent for at
least 30 min after administration. May use sani-
tary napkin to protect clothing, but do not use
tampon. If a dose is missed, do not use the
missed dose, but return to regular dosing sched-
ule.

● Instruct patient to use applicator provided with
vaginal tablet. Insert as high up in the vagina as
comfortable, without using force.

● Vaginal Ring: Instruct patient to press ring into
an oval and insert into the upper third of the vagi-
nal vault. Exact position is not critical. Once ring
is inserted, patient should not feel anything. If dis-
comfort is felt, ring is probably not in far enough;
gently push farther into vagina. Leave in place
continuously for 90 days. Ring does not interfere
with sexual intercourse. If straining at defecation
makes ring move to lower vagina, push up with
finger. If expelled totally, rinse ring with luke-
warm water and reinsert. To remove, hook a fin-
ger through the ring and pull it out.

● Transdermal: Instruct patient to wash and dry
hands first. Apply disc to intact skin on hairless
portion of abdomen (do not apply to breasts or
waistline). Press disc for 10 sec to ensure contact
with skin (especially around edges). Avoid areas
where clothing may rub disc loose. Change site
with each administration to prevent skin irrita-
tion. Do not reuse site for 1 wk; disc may be reap-
plied if it falls off.

● Advise patient referred for MRI test to discuss
patch with referring health care professional and
MRI facility to determine if removal of patch is
necessary prior to test and for directions for re-
placing patch.

● Evamist: Caution patient to make sure children
are not exposed to Evamist and do not come into
contact with any skin area where the drug was ap-
plied. Women who cannot avoid contact with
children should wear a garment with long sleeves
to cover the application site.

Evaluation/Desired Outcomes
● Resolution of menopausal vasomotor symptoms.
● Decreased vaginal and vulvar itching, inflamma-

tion, or dryness associated with menopause.
● Normalization of estrogen levels in patients with

ovariectomy or hypogonadism.
● Control of the spread of advanced metastatic

breast or prostate cancer.
● Prevention of osteoporosis.

estrogens, conjugated (equine)
(ess-troe-jenz con-joo-gae-ted)

C.E.S, Congest, Premarin

estrogens, conjugated (synthetic,
A)
Cenestin

estrogens, conjugated (synthetic,
B)
Enjuvia
Classification
Therapeutic: hormones
Pharmacologic: estrogens

Pregnancy Category X

Indications
PO: Treatment of moderate to severe vasomotor
symptoms of menopause. Estrogen deficiency states,
including: Female hypogonadism, Ovariectomy, Pri-
mary ovarian failure. Prevention of postmenopausal
osteoporosis. Advanced inoperable metastatic breast
and prostatic carcinoma. IM, IV: Uterine bleeding
resulting from hormonal imbalance. Vag: Atrophic
vaginitis. Moderate to severe dyspareunia due to
menopause. Concurrent use of progestin is recom-
mended during cyclical therapy to decrease the risk
of endometrial carcinoma in patients with an intact
uterus.

Action
Estrogens promote the growth and development of
female sex organs and the maintenance of second-
ary sex characteristics in women. Therapeutic Ef-
fects: Restoration of hormonal balance in various
deficiency states and treatment of hormone-sensitive
tumors.

Pharmacokinetics
Absorption: Well absorbed after oral administra-
tion. Readily absorbed through skin and mucous
membranes.
Distribution: Widely distributed. Crosses placenta
and enters breast milk.
Metabolism and Excretion: Mostly metabolized
by liver and other tissues. Enterohepatic recircula-
tion occurs, with more absorption from GI tract.
Half-life: Unknown.

TIME/ACTION PROFILE (estrogenic effects†)

ROUTE ONSET PEAK DURATION

PO rapid unknown 24 hr
IM delayed unknown 6–12 hr
IV rapid unknown 6–12 hr

†Tumor response may take several weeks
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Contraindications/Precautions
Contraindicated in: History of anaphylaxis or an-
gioedema to estrogen; Thromboembolic disease
(e.g., DVT, PE, MI, stroke); Undiagnosed vaginal
bleeding; History of breast cancer; History of estro-
gen-dependent cancer; Hepatic impairment; Protein
C, protein S, or antithrombin deficiency or other
thrombophilic disorder; OB: May result in harm to
the fetus; Lactation: Negatively affects quantity and
quality of breast milk.
Use Cautiously in: Long-term use (more than 4–
5 yr); mayqrisk of myocardial infarction, stroke,
invasive breast cancer, pulmonary emboli, deep vein
thrombosis and dementia in postmenopausal
women; Underlying cardiovascular disease; Hyper-
triglyceridemia; Mayqrisk of endometrial carci-
noma.

Adverse Reactions/Side Effects
(Systemic use) CNS: headache, dizziness, insomnia,
lethargy, mental depression. CV: MI, THROMBOEM-
BOLISM, edema, hypertension. GI: nausea, weight
changes, anorexia,qappetite, jaundice, vomiting.
GU: women—amenorrhea, breakthrough bleed-
ing, dysmenorrhea, cervical erosion, loss of libido,
vaginal candidiasis; men, erectile dysfunction, tes-
ticular atrophy. Derm: acne, oily skin, pigmenta-
tion, urticaria. Endo: gynecomastia (men), hyper-
glycemia. F and E: hypercalcemia, sodium and
water retention. MS: leg cramps. Misc: ANAPHY-
LAXIS, ANGIOEDEMA, breast tenderness.

Interactions
Drug-Drug: May alter requirement for warfarin,
oral hypoglycemic agents, or insulins. Barbitu-
rates, carbamazepine, or rifampin maypeffec-
tiveness. Smokingqrisk of adverse CV reactions.
Erythromycin, clarithromycin, itraconazole,
ketoconazole, and ritonavir mayqrisk of ad-
verse effects.
Drug-Food: Grapefruit juice mayqrisk of ad-
verse effects.

Route/Dosage
Estrogens should be used in the lowest doses for the
shortest period of time consistent with desired ther-
apeutic outcome.

Ovariectomy, Primary Ovarian Failure
PO (Adults): 1.25 mg daily administered cyclically
(3 wk on, 1 wk off).

Osteoporosis/Menopausal Symptoms
PO (Adults): 0.3–1.25 mg daily or in a cycle.

Female Hypogonadism
PO (Adults): 0.3–0.625 mg daily administered cy-
clically (3 wk on, 1 wk off).

Inoperable Breast Carcinoma—Men and
Postmenopausal Women
PO (Adults): 10 mg 3 times daily.

Inoperable Prostate Carcinoma
PO (Adults): 1.25–2.5 mg 3 times daily.

Uterine Bleeding
IM, IV (Adults): 25 mg, may repeat in 6–12 hr if
necessary.

Atrophic Vaginitis
PO (Adults): 0.3–1.25 mg daily.
Vag (Adults): 0.5–2 g cream (0.3125 mg–1.25 g
conjugated estrogens) daily for 3 wk, off for 1 wk,
then repeat.

Moderate to Severe Dyspareunia
Vag (Adults): 0.5 g cream (0.3125 mg conjugated
estrogens) twice weekly continuously or daily for 3
wk, off for 1 wk, then repeat.

Availability
Tablets: 0.3 mg, 0.45 mg, 0.625 mg, 0.9 mg, 1.25
mg. Cost: Premarin—0.3 mg $189.97/90, 0.45
mg $194.97/90, 0.625 mg $188.97/90, 0.9 mg
$194.97/90, 1.25 mg $194.97/90. Powder for in-
jection: 25 mg/vial. Vaginal cream: 0.625 mg/g.
Cost: $140.99/42.5-g tube. In combination
with: medroxyprogesterone (Prempro and Prem-
phase [compliance package]). See Appendix B.

NURSING IMPLICATIONS
Assessment
● Assess BP before and periodically during therapy.
● Monitor intake and output ratios and weekly

weight. Report significant discrepancies or steady
weight gain.

● Menopause: Assess frequency and severity of
vasomotor symptoms.

● Lab Test Considerations: May causeqHDL
and triglycerides, andpserum LDL and total cho-
lesterol concentrations.

● May causeqserum glucose, sodium, cortisol,
prolactin, prothrombin, and factor VII, VIII, IX,
and X levels. Maypserum folate, pyridoxine, an-
tithrombin III, and urine pregnanediol concen-
trations.

● Monitor hepatic function before and periodically
during therapy.

● May cause false interpretations of thyroid func-
tion tests.
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● May cause hypercalcemia in patients with meta-
static bone lesions.

Potential Nursing Diagnoses
Sexual dysfunction (Indications)

Implementation
● Do not confuse Enjuvia with Januvia.
● Estrogens should be used in the lowest doses for

the shortest period of time consistent with desired
therapeutic outcome.

● PO: Administer with or immediately after food to
reduce nausea.

● Vag: Manufacturer provides applicator with
cream. Dose is marked on the applicator. Wash
applicator with mild soap and warm water after
each use.

● IM: To reconstitute, withdraw at least 5 mL of air
from dry container and then slowly introduce the
sterile diluent (bacteriostatic water for injection)
against the container side. Gently agitate con-
tainer to dissolve; do not shake vigorously. Solu-
tion is stable for 60 days if refrigerated. Do not
use if precipitate is present or if solution is dark-
ened.

● IV is preferred parenteral route because of rapid
response.

IV Administration

● pH: 7.3.
● Direct IV: Diluent: Reconstitute as for IM. In-

ject into distal port tubing of free-flowing IV of
0.9% NaCl, D5W, or lactated Ringer’s solution.
Concentration: 5 mg/mL. Rate: Administer
slowly (no faster than 5 mg/min) to prevent
flushing.

● Y-Site Compatibility: heparin, hydrocortisone
sodium succinate, potassium chloride, vitamin B
complex with C.

Patient/Family Teaching
● Instruct patient to take oral medication as di-

rected. Advise patient to avoid drinking grapefruit
juice during therapy. Take missed doses as soon
as remembered, but not just before next dose. Do
not double doses.

● Explain dose schedule and maintenance routine.
Discontinuing medication suddenly may cause
withdrawal bleeding. Bleeding is anticipated dur-
ing the week when conjugated estrogens are with-
held.

● If nausea becomes a problem, advise patient that
eating solid food often provides relief.Inform pa-
tient that estrogens should not be used to de-
crease risk of cardiovascular disease. Estrogens
may increase risk of cardiovascular disease and
breast cancer.

● Advise patient to report signs and symptoms of
fluid retention (swelling of ankles and feet,

weight gain), thromboembolic disorders (pain,
swelling, tenderness in extremities; headache;
chest pain; blurred vision), depression, hepatic
dysfunction (yellowed skin or eyes, pruritus, dark
urine, light-colored stools), or abnormal vaginal
bleeding to health care professional.

● Caution patient that cigarette smoking during es-
trogen therapy may increase risk of serious side
effects, especially for women over age 35.

● Inform patient that Premarin tablet may appear
in stool; this is not harmful.

● Caution patient to use sunscreen and protective
clothing to prevent increased pigmentation.

● Instruct patient to notify health care professional
of all Rx or OTC medications, vitamins, or herbal
products being taken and to consult with health
care professional before taking other medica-
tions.

● Advise patient to notify health care professional of
medication regimen before treatment or surgery.

● Advise patient treated for osteoporosis that exer-
cise has been found to arrest and reverse bone
loss. The patient should discuss any exercise limi-
tations with health care professional before be-
ginning program.

● Instruct patient to stop taking medication and no-
tify health care professional if pregnancy is sus-
pected.

● Emphasize the importance of routine follow-up
physical exams, including BP; breast, abdomen,
and pelvic examinations; Papanicolaou smears
every 6–12 mo; and mammogram every 12 mo
or as directed. Health care professional will eval-
uate possibility of discontinuing medication every
3–6 mo. If on continuous (not cyclical) therapy
or without concurrent progestins, endometrial bi-
opsy may be recommended if uterus is intact.

● Vag: Instruct patient in the correct use of appli-
cator. Patient should remain recumbent for at
least 30 min after administration. May use sani-
tary napkin to protect clothing, but do not use
tampon. If a dose is missed, do not use the
missed dose, but return to regular dosing sched-
ule.

Evaluation/Desired Outcomes
● Resolution of menopausal vasomotor symptoms.
● Decreased vaginal and vulvar itching, inflamma-

tion, or dryness associated with menopause.
● Normalization of estrogen levels in patients with

ovariectomy or hypogonadism.
● Control of the spread of advanced metastatic

breast or prostate cancer.
● Prevention of osteoporosis.
● Relief of moderate to severe dyspareunia due to

menopause.
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eszopiclone (es-zop-i-klone)
Lunesta
Classification
Therapeutic: sedative/hypnotics
Pharmacologic: cyclopyrrolones

Schedule IV

Pregnancy Category C

Indications
Insomnia.

Action
Interacts with GABA-receptor complexes; not a ben-
zodiazepine. Therapeutic Effects: Improved
sleep with decreased latency and increased mainte-
nance of sleep.

Pharmacokinetics
Absorption: Rapidly absorbed after oral adminis-
tration.
Distribution: Unknown.
Metabolism and Excretion: Extensively metabo-
lized by the liver (CYP3A4 and CYP2E1 enzyme sys-
tems); metabolites are renally excreted, �10% ex-
creted unchanged in urine.
Half-life: 6 hr.

TIME/ACTION PROFILE (blood levels)

ROUTE ONSET PEAK DURATION

PO rapid 1 hr 6 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity.
Use Cautiously in: Debilitated patients may have
pmetabolism or increased sensitivity; use lower
initial dose; Conditions that may alter metabolic or
hemodynamic function; Severe hepatic impairment
(use lower initial dose); OB, Pedi: Safety not estab-
lished ; Lactation: Occasional use while breastfeed-
ing an older infant should pose little risk (NIH);
Geri: May impair motor and/or cognitive perform-
ance; see dosing guidelines.

Adverse Reactions/Side Effects
CNS: abnormal thinking, behavior changes, depres-
sion, hallucinations, headache, sleep-driving. CV:
chest pain, peripheral edema. GI: dry mouth, un-
pleasant taste. Derm: rash.

Interactions
Drug-Drug:qrisk of CNS depression with other
CNS depressants including antihistamines, anti-
depressants, opioids, sedative/hypnotics and

antipsychotics.qlevels and risk of CNS depression
with drugs that inhibit the CYP3A4 enzyme sys-
tem, including ketoconazole, itraconazole, cla-
rithromycin, nefazodone, ritonavir and nelfi-
navir. Levels and effectiveness may bepby drugs
that induce the CYP3A4 enzyme system, includ-
ing rifampin.

Route/Dosage
PO (Adults): 2 mg immediately before bedtime,
may beqto 3 mg if needed (3 mg dose is more ef-
fective for sleep maintenance); Geriatric pa-
tients—1 mg immediately before bedtime for pa-
tients with difficulty falling asleep, 2 mg for patients
who difficulty staying asleep; Concurrent use of
CYP3A4 inhibitors—1 mg immediately before bed-
time, may beqto 2 mg if needed.

Hepatic Impairment
PO (Adults): Severe hepatic impairment—1 mg
immediately before bedtime.

Availability (generic available)
Tablets: 1 mg, 2 mg, 3 mg.

NURSING IMPLICATIONS
Assessment
● Assess sleep patterns prior to and during admin-

istration. Continued insomnia after 7–10 days of
therapy may indicate primary psychiatric or men-
tal illness.

● Assess mental status and potential for abuse prior
to administration. Prolonged use of �7–10 days
may lead to physical and psychological depen-
dence. Limit amount of drug available to the pa-
tient.

Potential Nursing Diagnoses
Insomnia (Indications)

Implementation
● Do not confuse Lunesta with Neulasta.
● PO: Onset is rapid. Administer immediately be-

fore going to bed or after patient has gone to bed
and has experienced difficulty falling asleep, only
on nights when patient is able to get 8 or more
hours of sleep before being active again.

● Swallow tablet whole; do not break, crush, or
chew.

● Eszopiclone is more effective if not taken with or
before a high-fat, heavy meal.

Patient/Family Teaching
● Instruct patient to take eszopiclone immediately

before going to bed, as directed. May result in
short-term memory impairment, hallucinations,
impaired coordination, and dizziness. Do not in-
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crease dose or discontinue without notifying
health care professional. Dose may need to be
decreased gradually to minimize withdrawal
symptoms. Rebound insomnia may occur upon
discontinuation and usually resolves within 1–2
nights.

● May cause daytime drowsiness. Caution patient to
avoid driving or other activities requiring alert-
ness until response to medication is known.

● Instruct patient to notify health care professional
of all Rx or OTC medications, vitamins, or herbal
products being taken and to consult health care
professional before taking any other Rx, OTC, or
herbal products.

● Caution patient to avoid concurrent use of alco-
hol or other CNS depressants.

● Advise patient to notify health care professional if
pregnancy is planned or suspected.

Evaluation/Desired Outcomes
● Decreased sleep latency and improved sleep

maintenance.

REMS

etanercept (e-tan-er-sept)
Enbrel
Classification
Therapeutic: antirheumatics (DMARDs)
Pharmacologic: anti-TNF agents

Pregnancy Category B

Indications
To decrease progression, signs and symptoms of
rheumatoid arthritis, juvenile arthritis, ankylosing
spondylitis, psoriatic arthritis or plaque psoriasis
when response has been inadequate to other dis-
ease-modifying agents. May be used with other
agents.

Action
Binds to tumor necrosis factor (TNF), making it in-
active. TNF is a mediator of inflammatory response.
Therapeutic Effects: Decreased inflammation
and slowed progression of arthritis, spondylitis or
psoriasis.

Pharmacokinetics
Absorption: 60% absorbed after subcut adminis-
tration.
Distribution: Unknown.
Metabolism and Excretion: Unknown.
Half-life: 115 hr (range 98–300 hr).

TIME/ACTION PROFILE (symptom reduction)

ROUTE ONSET PEAK DURATION

Subcut 2–4 wk unknown unknown

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Active in-
fection (including localized); Lactation: Lactation;
Untreated infections; Wegener’s granulomatosis (re-
ceiving immunosuppressive agents); Concurrent cy-
clophosphamide or anakinra.
Use Cautiously in: History of chronic or recur-
rent infection or underlying illness/treatment predis-
posing to infection (including advanced or poorly
controlled diabetes); History of exposure to tuber-
culosis; History of opportunistic infection; Patients
residing, or who have resided, where tuberculosis,
histoplasmosis, coccidioidomycoses, or blastomy-
cosis is endemic; Pre-existing or recent demyelinat-
ing disorders (multiple sclerosis, myelitis, optic
neuritis); Latex allergy (needle cover of diluent sy-
ringe contains latex); Geri: May haveqrisk of infec-
tion; Pedi: Children with significant exposure to vari-
cella virus (temporarily discontinue etanercept;
consider varicella zoster immune globulin);qrisk
of lymphoma (including hepatosplenic T-cell lym-
phoma [HSTCL]), leukemia, and other malignan-
cies; OB: Use only if needed.

Adverse Reactions/Side Effects
CNS: headache, dizziness, weakness. EENT: rhini-
tis, pharyngitis. Resp: upper respiratory tract infec-
tion, cough, respiratory disorder. GI: abdominal
pain, dyspepsia. Derm: psoriasis, rash. Hemat:
pancytopenia. Local: injection site reactions. Misc:
INFECTIONS (including reactivation tuberculosis and
other opportunistic infections due to bacterial, inva-
sive fungal, viral, mycobacterial, and parasitic path-
ogens), MALIGNANCY (including lymphoma, HSTCL,
leukemia, and skin cancer).

Interactions
Drug-Drug: Concurrent use with anakinraqrisk
of serious infections (not recommended). Concur-
rent use of cyclophosphamide mayqrisk of ma-
lignancies. Concurrent use with azathioprine and/
or methotrexate mayqrisk of HSTCL. Maypanti-
body response to live-virus vaccine andqrisk of
adverse reactions (do not administer concurrently).

Route/Dosage
Subcut (Adults): Adult rheumatoid arthritis, an-
kylosing spondylitis, psoriatic arthritis—50 mg
once weekly; adult plaque psoriasis—50 mg twice
weekly for 3 mos, then 50 mg once weekly, may also
be given as 25–50 mg once weekly as an initial
dose.
Subcut (Children 4–17 yr): �63 kg—0.8 mg/
kg/wk (up to 50 mg) as a single injection; 31–62
kg—0.8 mg/kg/wk either as two injections on the
same day or divided and given on two separate days
3–4 days apart; �31 kg—0.8 mg/kg/wk as a single
injection.
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Availability
Pre-filled syringes: 50 mg/mL. Powder for in-
jection: 25 mg/vial.

NURSING IMPLICATIONS
Assessment
● Assess range of motion, degree of swelling, and

pain in affected joints before and periodically
during therapy.

● Assess patient for injection site reaction (ery-
thema, pain, itching, swelling). Reactions are
usually mild to moderate and last 3–5 days after
injection.

● Monitor patients who develop a new infection
while taking etanercept closely. Discontinue ther-
apy in patients who develop a serious infection or
sepsis. Do not initiate therapy in patients with ac-
tive infections.

● Assess for signs and symptoms of systemic fungal
infections (fever, malaise, weight loss, sweats,
cough, dypsnea, pulmonary infiltrates, serious
systemic illness with or without concomitant
shock). Ascertain if patient lives in or has traveled
to areas of endemic mycoses. Consider empiric
antifungal treatment for patients at risk of histo-
plasmosis and other invasive fungal infections un-
til the pathogens are identified. Consult with an
infectious diseases specialist. Consider stopping
etanercept until the infection has been diagnosed
and adequately treated.

● Lab Test Considerations: Monitor CBC with
differential periodically during therapy. May
cause leukopenia, neutropenia, thrombocytope-
nia, and pancytopenia. Discontinue etanercept if
symptoms of blood dyscrasias (persistent fever)
occur.

Potential Nursing Diagnoses
Impaired physical mobility (Indications)
Acute pain (Indications)

Implementation
● Do not confuse Enbrel with Levbid.
● Administer a tuberculin skin test prior to admin-

istration of etanercept. Patients with active latent
TB should be treated for TB prior to therapy.

● Needle cover of the pre-filled syringe contains la-
tex and should not be handled by people with la-
tex allergies.

● Subcut: Prepare injection with single dose pre-
filled syringe or multi-dose vial for reconstitution.

● Solution in pre-filled syringe may be allowed to
reach room temperature (15–30 min); do not
remove needle cap during this time.

● For multi-dose vial, reconstitute with 1 mL of the
bacteriostatic sterile water supplied by manufac-
turer for a concentration of 25 mg/mL. If the vial
is used for multiple doses, use a 25–gauge nee-
dle for reconstituting and withdrawing solution
and apply “Mixing Date” sticker with date of re-
constitution entered. Inject diluent slowly into vial
to avoid foaming. Some foaming will occur. Swirl
gently for dissolution; do not shake or vigorously
agitate to prevent excess foaming. Solution should
be clear and colorless; do not administer solution
that is discolored or contains particulate matter.
Dissolution usually takes �10 min. Withdraw so-
lution into syringe. Some foam may remain in
vial. Amount in syringe should approximate 1 mL.
Do not filter reconstituted solution during prepa-
ration or administration. Attach a 27-gauge nee-
dle to inject. Administer as soon as possible after
reconstitution; stable up to 6 hr if refrigerated.
Solution and pre-filled syringes are stable if re-
frigerated and used within 14 days.

● May be injected into abdomen, thigh, or upper
arm. Rotate sites. Do not administer within 1 inch
of an old site or into area that is tender, red,
hard, or bruised.

● Syringe Incompatibility: Do not mix with other
solutions or dilute with other diluents.

Patient/Family Teaching
● Instruct patient on self-administration technique,

storage, and disposal of equipment. First injec-
tion should be administered under the supervi-
sion of health care professional. Provide patient
with a puncture-proof container for used equip-
ment.

● Advise patient not to receive live vaccines during
therapy. Parents should be advised that children
should complete immunizations to date before in-
itiation of etanercept. Patients with significant ex-
posure to varicella virus (chickenpox) should
temporarily discontinue therapy and varicella im-
mune globulin should be considered.

● Advise patient that methotrexate, analgesics,
NSAIDs, corticosteroids, and salicylates may be
continued during therapy.

● Instruct patient to notify health care professional
if upper respiratory or other infections occur.
Therapy may need to be discontinued if serious
infection occurs.

● Advise patient of risk of malignancies such as he-
patosplenic T-cell lymphoma. instruct patient to
report signs and symptoms (splenomegaly, hepa-
tomegaly, abdominal pain, persistent fever, night
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sweats, weight loss) to health care professional
promptly.

Evaluation/Desired Outcomes
● Reduction in symptoms of rheumatoid arthritis.

Symptoms may return within 1 mo of discontinu-
ation of therapy.

ethambutol (e-tham-byoo-tole)
Etibi, Myambutol

Classification
Therapeutic: antituberculars

Pregnancy Category C

Indications
Active tuberculosis or other mycobacterial diseases
(with at least one other drug).

Action
Inhibits the growth of mycobacteria. Therapeutic
Effects: Tuberculostatic effect against susceptible
organisms.

Pharmacokinetics
Absorption: Rapidly and well absorbed (80%)
from the GI tract.
Distribution: Widely distributed; crosses blood-
brain barrier in small amounts; crosses placenta
and enters breast milk.
Protein Binding: 20–30%.
Metabolism and Excretion: 50% metabolized
by the liver, 50% eliminated unchanged by the kid-
neys.
Half-life: 3.3 hr (increased in renal or hepatic im-
pairment).

TIME/ACTION PROFILE (blood levels)

ROUTE ONSET PEAK DURATION

PO rapid 2–4 hr 24 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Optic neu-
ritis.
Use Cautiously in: Renal and severe hepatic im-
pairment (dosage reduction required); OB: Al-
though safety not established, ethambutol has been
used with isoniazid in pregnant women without fetal
adverse effects; Lactation: Usually compatible with
breastfeeding (AAP); .

Adverse Reactions/Side Effects
CNS: confusion, dizziness, hallucinations, head-
ache, malaise. EENT: optic neuritis. GI: HEPATITIS,
abdominal pain, anorexia, nausea, vomiting. Me-
tab: hyperuricemia. MS: joint pain. Neuro: pe-
ripheral neuritis. Resp: pulmonary infiltrates.
Misc: anaphylactoid reactions, fever.

Interactions
Drug-Drug: Neurotoxicity may beqwith other
neurotoxic agents. Aluminum hydroxide may
decrease absorption (space doses 4 hr apart).

Route/Dosage
PO (Adults and Children �13 yr): 15–25 mg/
kg/day (maximum 2.5 g/day) or 50 mg/kg (up to
2.5 g) twice weekly or 25–30 mg/kg (up to 2.5 g) 3
times weekly.
PO (Children 1 mo —13 yr): HIV negative–15-
20 mg/kg/day once daily (maximum: 1 g/day) or 50
mg/kg/dose twice weekly (maximum: 2.5 g/dose)
HIV-exposed/-infected–15-25 mg/kg/day once
daily (maximum: 2.5 g/day) MAC, secondary pro-
phylaxis, or treatment in HIV-exposed/-infected–
15-25 mg/kg/day once daily (maximum: 2.5 g/day)
with clarithromycin (or azithromycin) with or with-
out rifabutin Nontuberculous mycobacterial infec-
tion–15-25 mg/kg/day once daily (maximum: 2.5
g/day).

Availability (generic available)
Tablets: 100 mg, 400 mg.

NURSING IMPLICATIONS
Assessment
● Mycobacterial studies and susceptibility tests

should be performed before and periodically
during therapy to detect possible resistance.

● Assess lung sounds and character and amount of
sputum periodically during therapy.

● Assessments of visual function should be made
frequently during therapy. Advise patient to report
blurring of vision, constriction of visual fields, or
changes in color perception immediately. Visual
impairment, if not identified early, may lead to
permanent sight impairment.

● Lab Test Considerations: Monitor renal and
hepatic functions, CBC, and uric acid levels rou-
tinely therapy. Frequently causes elevated uric
acid concentrations, which may precipitate an at-
tack of gout.

Potential Nursing Diagnoses
Risk for infection (Indications)
Disturbed sensory perception (Side Effects)

Implementation
● Ethambutol is given as a single daily dose and

should be taken at the same time each day. Some
regimens require dosing 2–3 times/week. Usu-
ally administered concurrently with other antitu-
bercular medications to prevent development of
bacterial resistance.

● PO: Administer with food or milk to minimize GI
irritation.

● PO: Tablets may be crushed and mixed with ap-
ple juice or apple sauce.
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Patient/Family Teaching
● Instruct patient to take medication as directed.

Take missed doses as soon as possible unless al-
most time for next dose; do not double up on
missed doses. A full course of therapy may take
months to yr. Do not discontinue without consult-
ing health care professional, even though symp-
toms may disappear.

● Advise patient to notify health care professional if
pregnancy is suspected.

● Instruct patient to notify health care professional
if no improvement is seen in 2–3 wk. Health care
professional should also be notified if unexpected
weight gain or decreased urine output occurs.

● Emphasize the importance of routine exams to
evaluate progress and ophthalmic examinations if
signs of optic neuritis occur.

Evaluation/Desired Outcomes
● Resolution of clinical symptoms of tuberculosis.
● Decrease in acid-fast bacteria in sputum samples.
● Improvement seen in chest x-rays. Therapy for tu-

berculosis is usually continued for at least 1–2
yr.

ethinyl estradiol/desogestrel, See
CONTRACEPTIVES, HORMONAL.

ethinyl estradiol/drospirenone, See
CONTRACEPTIVES, HORMONAL.

ethinyl estradiol/ethynodiol, See
CONTRACEPTIVES, HORMONAL.

ethinyl estradiol/etonogestrel, See
CONTRACEPTIVES, HORMONAL.

ethinyl estradiol/levonorgestrel, See
CONTRACEPTIVES, HORMONAL.

ethinyl estradiol/norelgestromin, See
CONTRACEPTIVES, HORMONAL.

ethinyl estradiol/norethindrone, See
CONTRACEPTIVES, HORMONAL.

ethinyl estradiol/norgestimate, See
CONTRACEPTIVES, HORMONAL.

ethinyl estradiol/norgestrel, See
CONTRACEPTIVES, HORMONAL.

etodolac (ee-toe-doe-lak)
Lodine, Lodine XL
Classification
Therapeutic: antirheumatics, nonopioid an-
algesics
Pharmacologic: pyranocarboxylic acid

Pregnancy Category C

Indications
Osteoarthritis. Rheumatoid arthritis. Mild to moder-
ate pain (not XL tablets).

Action
Inhibits prostaglandin synthesis. Also has uricosuric
action. Therapeutic Effects: Suppression of in-
flammation. Decreased severity of pain.

Pharmacokinetics
Absorption: Well absorbed after oral administra-
tion.
Distribution: Widely distributed.
Protein Binding: �99%.
Metabolism and Excretion: Mostly metabolized
by the liver; �1% excreted unchanged in urine.
Half-life: 6–7 hr (single dose); 7.3 hr (chronic
dosing).

TIME/ACTION PROFILE (analgesic effect)

ROUTE ONSET PEAK DURATION

PO (analge-
sic)

0.5 hr 1–2 hr 4–12 hr

PO (anti-in-
flamma-
tory)

days–wk unknown 6–12 hr†

†Up to 24 hr as XL (extended-release) tablet

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Active GI
bleeding or ulcer disease; Cross-sensitivity may exist
with other NSAIDs, including aspirin; OB: Use during
second half of pregnancy can result in premature
closure of ductus arteriosis.
Use Cautiously in: Cardiovascular disease or risk
factors for cardiovascular disease (mayqrisk of se-
rious cardiovascular thrombotic events, myocardial
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infarction, and stroke, especially with prolonged
use)Renal or hepatic disease; History of ulcer dis-
ease; Lactation: Limited information available; use
other safer NSAID; Pedi: Safety not established; Geri:
qrisk of GI bleeding.

Adverse Reactions/Side Effects
CNS: depression, dizziness, drowsiness, insomnia,
malaise, nervousness, syncope, weakness. EENT:
blurred vision, photophobia, tinnitus. Resp:
asthma. CV: CHF, edema, hypertension, palpitations.
GI: GI BLEEDING, dyspepsia, abdominal pain, consti-
pation, diarrhea, drug-induced hepatitis, dry mouth,
flatulence, gastritis, nausea, stomatitis, thirst, vomit-
ing. GU: dysuria, renal failure, urinary frequency.
Derm: EXFOLIATIVE DERMATITIS, STEVENS-JOHNSON

SYNDROME, TOXIC EPIDERMAL NECROLYSIS, ecchy-
moses, flushing, hyperpigmentation, pruritus,
rashes, sweating. Hemat: anemia, prolonged bleed-
ing time, thrombocytopenia. Misc: allergic reac-
tions including ANAPHYLAXIS, ANGIOEDEMA, chills, fe-
ver.

Interactions
Drug-Drug: Concurrent use with aspirin mayp
effectiveness.qadverse GI effects with aspirin,
other NSAIDs, potassium supplements, cortico-
steroids, antiplatelet agents, or alcohol.
Chronic use with acetaminophen mayqrisk of ad-
verse renal reactions. Maypeffectiveness of di-
uretic or antihypertensive therapy. Mayqserum
lithium levels andqrisk of toxicity.qrisk of toxic-
ity from methotrexate.qrisk of bleeding with cef-
otetan, cefoperazone, valproic acid, thrombol-
ytics, antiplatelet agents, or anticoagulants.q
risk of adverse hematologic reactions with antineo-
plastics or radiation therapy. Mayqthe risk of
nephrotoxicity from cyclosporine.
Drug-Natural Products:qrisk of bleeding with
arnica, chamomile, clove, dong quai, fever
few, garlic, ginko, and Panax ginseng.

Route/Dosage
PO (Adults): Analgesia—200–400 mg q 6–8 hr
(not to exceed 1200 mg/day). Osteoarthritis/rheu-
matoid arthritis—300 mg 2–3 times daily, 400
mg twice daily, or 500 mg twice daily; may also be
given as 400–1200 mg once daily as XL tablets.

Availability (generic available)
Capsules: 200 mg, 300 mg. Tablets: 400 mg, 500
mg. Extended-release tablets (XL): 400 mg, 500
mg, 600 mg.

NURSING IMPLICATIONS
Assessment
● Patients who have asthma, aspirin-induced al-

lergy, and nasal polyps are at increased risk for

developing hypersensitivity reactions. Monitor for
rhinitis, asthma, and urticaria.

● Assess for rash periodically during therapy. May
cause Stevens-Johnson syndrome. Discontinue
therapy if severe or if accompanied with fever,
general malaise, fatigue, muscle or joint aches,
blisters, oral lesions, conjunctivitis, hepatitis and/
or eosinophilia.

● Osteoarthritis/Rheumatoid Arthritis: Assess
pain and range of movement before and 1–2 hr
after administration.

● Pain: Assess location, duration, and intensity of
the pain before and 60 min after administration.

● Lab Test Considerations: May causephemo-
globin, hematocrit, leukocyte, and platelet
counts.

● Monitor liver function tests within 8 wk of initiat-
ing etodolac therapy and periodically during ther-
apy. May causeqserum alkaline phosphatase,
LDH, AST, and ALT concentrations.

● Monitor BUN, serum creatinine, and electrolytes
periodically during therapy. May causeqBUN,
serum creatinine, and electrolyte concentrations
andpurine electrolyte concentrations.

● May causepserum andqurine uric acid con-
centrations.

Potential Nursing Diagnoses
Acute pain (Indications)
Impaired physical mobility (Indications)

Implementation
● Do not confuse Lodine (etodolac) with codeine

or iodine.
● Administration in higher-than-recommended

doses does not provide increased effectiveness
but may cause increased side effects.

● Use lowest effective dose for shortest period of
time.

● PO: For rapid initial effect, administer 30 min be-
fore or 2 hr after meals. May be administered
with food, milk, or antacids containing aluminum
or magnesium to decrease GI irritation.

● Do not break, crush, or chew extended-release
tablets.

Patient/Family Teaching
● Advise patients to take etodolac with a full glass of

water and to remain in an upright position for
15–30 min after administration.

● Instruct patient to take medication as directed.
Take missed doses as soon as possible within 1–
2 hr if taking twice/day, or unless almost time for
next dose if taking more than twice/day. Do not
double doses.

● Etodolac may occasionally cause drowsiness or
dizziness. Advise patient to avoid driving or other
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activities requiring alertness until response to the
medication is known.

● Caution patient to avoid the concurrent use of al-
cohol, aspirin, acetaminophen, NSAIDs, or other
OTC medications without consultation with health
care professional.

● Advise patient to inform health care professional
of medication regimen before treatment or sur-
gery.

● Advise patient to consult health care professional
if rash, itching, visual disturbances, tinnitus,
weight gain, edema, black stools, persistent head-
ache, or influenza-like syndrome (chills, fever,
muscle aches, pain) occurs.

Evaluation/Desired Outcomes
● Decreased severity of pain.
● Improved joint mobility. Patients who do not re-

spond to one NSAID may respond to another. May
require 2 wk or more for maximum anti-inflam-
matory effects.

etonorgestrel, See CONTRACEPTIVES,
HORMONAL.

HIGH ALERT

ETOPOSIDES (e-toe-poe-sides)
etoposide
VePesid, VP-16

etoposide phosphate
Etopophos
Classification
Therapeutic: antineoplastics
Pharmacologic: podophyllotoxin derivatives

Pregnancy Category D

Indications
Refractory testicular neoplasms (used in combina-
tion with other chemotherapeutic agents in patients
who have already received chemotherapy, surgery,
or radiation) (IV only). Small cell lung carcinoma
(first-line therapy, used in combination with other
chemotherapeutic agents) (oral and IV). Unla-
beled Use: Lymphomas and some leukemias. Uter-
ine cancer. Brain tumors.

Action
Damages DNA before mitosis (cycle-dependent and
phase-specific). Therapeutic Effects: Death of
rapidly replicating cells, particularly malignant ones.

Pharmacokinetics
Absorption: Variably absorbed after oral adminis-
tration. After IV administration, etoposide phosphate
is rapidly converted to etoposide.
Distribution: Rapidly distributed, poorly enters
the CSF; probably crosses placenta; enters breast
milk.
Protein Binding: 97%.
Metabolism and Excretion: Some metabolism
by the liver with biliary excretion, 44% excreted in
feces; 45% excreted unchanged by the kidneys.
Half-life: 4–11 hr.

TIME/ACTION PROFILE (noted as effects on
blood counts)

ROUTE ONSET PEAK DURATION

Etoposide PO unknown 7–14 days
(granulo-
cytes); 9–
16 days
(platelets)

20 days

Etoposide IV 7–14 days 7–14 days
granulo-
cytes; 9–
16 days
(platelets)

20 days

Etoposide
phosphate
IV

Unknown 12–19 days
(granulo-
cytes); 10–
15 days
(platelets)

21 days

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Known in-
tolerance to benzyl alcohol, polysorbate 80, polyeth-
ylene glycol (IV etoposide only), or dextran (IV eto-
poside phosphate only); OB: Teratogenic jn animal
studies; Lactation: Antineoplastic therapy can cause
adverse effects in the breastfed infant.
Use Cautiously in: Patients with childbearing po-
tential; Active infections; Decreased bone marrow
reserve; Hypoalbuminemia; Renal/hepatic impair-
ment (dosage modification may be necessary);
Other chronic debilitating illnesses; OB: Women of
childbearing age should use two forms of contra-
ception; Pedi: Safety and effectiveness not estab-
lished; Geri:qrisk for adverse effects.

Adverse Reactions/Side Effects
CNS: dizziness, drowsiness, fatigue. CV: hypoten-
sion (IV). GI: anorexia, diarrhea, nausea, vomiting,
abdominal pain, stomatitis, taste alteration. Derm:
alopecia, pruritis, rashes, urticaria. Endo: sterility.
Hemat: anemia, leukopenia, thrombocytopenia.
Local: phlebitis at IV site. Neuro: peripheral neu-
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ropathy. Misc: allergic reactions including ANAPHY-
LAXIS, fever.

Interactions
Drug-Drug:qbone marrow depression with other
antineoplastics or radiation therapy. May alter
immune response to live-virus vaccines andq
risk of adverse reactions.

Route/Dosage
Other regimens are used. Dosages below are ex-
pressed as the desired etoposide dosage.

Testicular Neoplasms
IV (Adults): Dosage ranges from 50–100 mg/m2

daily for 5 days to 100 mg/m2 on days 1, 3, and 5;
repeat at 3–4 wk intervals.

Small-Cell Carcinoma of the Lung
PO (Adults): Dosage ranges from 70 mg/m2

(rounded to the nearest 50 mg) daily for 4 days to
100 mg/m2 (rounded to the nearest 50 mg) daily for
5 days; repeat at 3–4 wk intervals.
IV (Adults): Dosages range from 35 mg/m2 daily
for 4 days to 50 mg/m2 daily for 5 days; repeat at 3–
4 wk intervals.

Availability
Etoposide (generic available)
Capsules: 50 mg. Injection: 20 mg/mL.

Etoposide Phosphate
Powder for injection: 100 mg/vial (with dextran).

NURSING IMPLICATIONS
Assessment
● Monitor BP before and every 15 min during infu-

sion. If hypotension occurs, stop infusion and no-
tify physician or other health care professional.
After stabilizing BP with IV fluids and supportive
measures, infusion may be resumed at slower
rate.

● Monitor for hypersensitivity reaction (fever,
chills, dyspnea, pruritus, urticaria, broncho-
spasm, tachycardia, hypotension). If these occur,
stop infusion and notify physician. Keep epineph-
rine, an antihistamine, corticosteroids, volume
expanders, and resuscitative equipment close by
in the event of an anaphylactic reaction.

● Assess for signs of infection (fever, chills, cough,
hoarseness, lower back or side pain, sore throat,
difficult or painful urination). Notify physician if
these symptoms occur.

● Assess for bleeding (bleeding gums, bruising, pe-
techiae, guaiac test stools, urine, and emesis).
Avoid IM injections and taking rectal tempera-
tures. Apply pressure to venipuncture sites for 10
min.

● Monitor intake and output, appetite, and nutri-
tional intake. Etoposide causes mild-to-moderate
nausea and vomiting. Prophylactic antiemetics
maypfrequency and duration of nausea and
vomiting.

● Adjust diet as tolerated to help maintain fluid and
electrolyte balance and nutritional status.

● Lab Test Considerations: Monitor CBC and
differential before and periodically during ther-
apy. The nadir of leukopenia occurs in 7–14
days (etoposide) or 12–19 days (etoposide
phosphate). Notify physician if leukocyte count is
�1000/mm3. The nadir of thrombocytopenia oc-
curs in 9–16 days. Notify physician if the platelet
count is �75,000/mm3. Recovery of leukopenia
and thrombocytopenia occurs in 20 days.

● Monitor liver function studies (AST, ALT, LDH,
bilirubin) and renal function studies (BUN, creat-
inine) before and periodically during therapy to
detect hepatotoxicity and nephrotoxicity.

Potential Nursing Diagnoses
Risk for injury (Side Effects)
Risk for infection (Side Effects)

Implementation
● High Alert: Fatalities have occurred with incor-

rect administration of chemotherapeutic agents.
Before administering, clarify all ambiguous or-
ders; double check single, daily, and course-of-
therapy dose limits; have second practitioner in-
dependently double check original order,
calculations, and infusion pump settings. Do not
confuse VePesid (etoposide) with Versed (mid-
azolam). Do not confuse etoposide (VePesid)
with etoposide phosphate (Etopophos).

● Solution should be prepared in a biologic cabi-
net. Wear gloves, gown, and mask while handling
medication. Discard equipment in designated
containers.

● Avoid contact with skin. Use Luer-Lok tubing to
prevent accidental leakage. If contact with skin
occurs, immediately wash skin with soap and wa-
ter.

● PO: Capsules should be refrigerated. Capsules
are stable for 24 mo when refrigerated.

Etoposide (VePesid)
IV Administration

● pH: 3.0–4.0.
● Intermittent Infusion: Diluent: Dilute 5-mL

vial with D5W or 0.9% NaCl. Concentration:
200–400 mcg/mL The 200-mcg/mL solution is
stable for 96 hr. The 400-mcg/mL solution is sta-
ble for 48 hr. Concentrations �400 mcg/mL are
not recommended, because crystallization is
likely. Discard solution if crystals are present.
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Rate: Infuse slowly over 30–60 min. Temporary
hypotension may occur with infusion rates
shorter than 30 min.

● Y-Site Compatibility: allopurinol, amifostine,
aztreonam, cladribine, doxorubicin liposome,
fludarabine, gemcitabine, granisetron, mel-
phalan, methotrexate, mitoxandrone, ondanse-
tron, paclitaxel, piperacillin/tazobactam, sargra-
mostim, sodium bicarbonate, teniposide,
thiotepa, topotecan, vinorelbine.

● Y-Site Incompatibility: cefepime, filgrastim,
idarubicin.

● Additive Compatibility: carboplatin, cisplatin,
cytarabine, floxuridine, fluorouracil, ifosfamide,
mitoxantrone, ondansetron.

Etoposide phosphate (Etopophos)
IV Administration

● Intermittent Infusion: Reconstitute each vial
with 5 or 10 mL of sterile water, D5W, or 0.9%
NaCl for a concentration of 20 or 10 mg/mL, re-
spectively.

● Diluent: May be administered undiluted or di-
luted with D5W or 0.9% NaCl. Concentration:
Undiluted: 10–20 mg/mL; Diluted: as low as 0.1
mg/mL. Reconstituted solutions are stable for 24
hr at room temperature or if refrigerated. Rate:
Administer over 5–210 min.

● Y-Site Compatibility: acyclovir, amikacin, ami-
nophylline, ampcillin, ampicillin/sulbactam, az-
treonam, bleomycin, bumetanide, buprenor-
phine, butorphanol, calcium gluconate,
carboplatin, carmustine, cefazolin, cefotaxime,
cefotetan, cefoxitin, ceftazidime, ceftriaxone, ce-
furoxime, cimetidine, ciprofloxacin, cisplatin,
clindamycin, cyclophosphamide, cytarabine, da-
carbazine, dactinomycin, daunorubicin, dexame-
thasone sodium phosphate, diphenhydramine,
dobutamine, dopamine, doxorubicin, doxycy-
cline, droperidol, enalaprilat, famotidine, floxuri-
dine, fluconazole, fludarabine, fluorouracil, furo-
semide, ganciclovir, gemcitabine, gentamicin,
granisetron, haloperidol, heparin, hydrocorti-
sone, hydromorphone, idarubicin, ifosfamide,
leucovorin calcium, linezolid, lorazepam, magne-
sium sulfate, mannitol, meperidine, mesna, meth-
otrexate, metoclopramide, metronidazole, mito-
xantrone, morphine, nalbuphine, ofloxacin,
ondansetron, oxaliplatin, paclitaxel, piperacillin,
piperacillin/tazobactam, potassium chloride,
promethazine, ranitidine, sodium bicarbonate,
streptozocin, teniposide, thiotepa, ticarcillin/cla-
vulanate, tobramycin, trimethoprim/sulfamethox-

azole, vancomycin, vinblastine, vincristine, zido-
vudine.

● Y-Site Incompatibility: amphotericin B, cefe-
pime, chlorpromazine, imipenem/cilastatin, lan-
soprazole, methylprednisolone, mitomycin, pro-
chlorperazine.

Patient/Family Teaching
● Instruct patient to take etoposide exactly as di-

rected, even if nausea or vomiting occurs. If vom-
iting occurs shortly after dose is taken, consult
physician. If a dose is missed, do not take at all.

● Advise patient to notify health care professional if
fever; chills; sore throat or other signs of infec-
tion; bleeding gums; bruising; petechiae; or
blood in urine, stool, or emesis occurs. Caution
patient to avoid crowds and persons with known
infections. Instruct patient to use soft toothbrush
and electric razor. Caution patient not to drink al-
coholic beverages or take products containing as-
pirin or NSAIDs.

● Instruct patient to notify health care professional
if rapid heartbeat, difficulty breathing, abdominal
pain, yellow skin, weakness, paresthesia, or gait
disturbances occur.

● Instruct patient to inspect oral mucosa for red-
ness and ulceration. If mouth sores occur, advise
patient to use sponge brush and rinse mouth with
water after eating and drinking. Viscous lidocaine
swishes may be used if pain interferes with eating.
Stomatitis pain may require treatment with opioid
analgesics.

● Discuss with patient the possibility of hair loss.
Explore coping strategies.

● Advise patient to use contraception.
● Instruct patient not to receive any vaccinations

without advice of physician.
● Emphasize the need for periodic lab tests to mon-

itor for side effects.

Evaluation/Desired Outcomes
● Decrease in size or spread of testicular or small

cell lung cancer.

etravirine (e-tra-veer-een)
Intelence
Classification
Therapeutic: antiretrovirals
Pharmacologic: non-nucleoside reverse
transcriptase inhibitors

Pregnancy Category B
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Indications
HIV-1 infection (with other antiretrovirals) in treat-
ment-experienced patients who have evidence of vi-
ral replication and HIV-1 strains resistant to a non-
nucloside reverse transcriptase inhibitor (NNRTI)
and other antiretrovirals.

Action
Binds to the enzyme reverse transcriptase, which re-
sults in disrupted viral DNA synthesis. Therapeutic
Effects: Evidence of decreased viral replication and
reduced viral load with slowed progression of HIV
and its sequelae.

Pharmacokinetics
Absorption: Well absorbed following oral admin-
istration. Food enhances absorption.
Distribution: Unknown.
Protein Binding: 99.9%.
Metabolism and Excretion: Mostly metabolized
by the liver (CYP3A4, CYP2C9, and CYP2C19 enzyme
systems); minimal renal excretion; mostly elimi-
nated in feces as unchanged drug and metabolites.
Half-life: 41 hr.

TIME/ACTION PROFILE (blood levels)

ROUTE ONSET PEAK DURATION

PO unknown 2.5–4 hr 12 hr

Contraindications/Precautions
Contraindicated in: Concurrent use with other
NNRTIs, rifampin, rifapentine, St. John’s wort.
Use Cautiously in: Concurrent use of antiarrhyth-
mics, anticonvulsants, antifungals, clarithyromycin,
rifabutin, diazepam, dexamethasone, HMG CoA re-
ductase inhibitors (statins), immunusuppressants;
Geri: Consider age-relatedpin organ function and
body mass, concurrent disease states and medica-
tions; Pedi, OB, Lactation: Safety not established,
breast-feeding not recommended in HIV-infected
women.

Adverse Reactions/Side Effects
CNS: SEIZURES, anxiety, confusion, fatigue, head-
ache, insomnia, sleep disorders. EENT: blurred vi-
sion, vertigo. CV: MYOCARDIAL INFARCTION, angina
pectoris, atrial fibrillation, hypertension. GI: HE-
PATIC FAILURE, nausea, abdominal pain, anorexia,
dry mouth, hepatitis, stomatitis, vomiting. GU: renal
failure. Endo: gynecomastia, hyperglycemia, hyper-
lipidemia. Hemat: anemia, hemolytic anemia.
Derm: ERYTHEMA MULTIFORME, STEVENS JOHNSON

SYNDROME, TOXIC EPIDERMAL NECROLYSIS, rash. Me-
tab: fat redistribution. Neuro: peripheral neuropa-
thy. MS: hemarthrosis. Misc: allergic reactions in-
cluding, IMMUNE RECONSTITUTION SYNDROME.

Interactions
Drug-Drug: Etravirine is a substrate of the
CYP3A4, CYP2C9, and CYP2C19 enzyme systems;
other medications that induce or inhibit these sys-
tems may be expected to alter the response to etravi-
rine. Etravirine is an inducer of CYP3A4 and an in-
hibitor of CYP2C9 and CYP2C19. The effects of
medications that are substrates of these enzyme sys-
tems may be altered by concurrent use. Concurrent
use with other NNRTIs including efavirenz, nevi-
rapine, and delavirdine may lead topeffective-
ness and should be avoided. Concurrent use with
protease inhibitors (PIs) including, nelfinavir
and indinavir may lead to altered plasma levels and
should be untertaken with concurrent low dose ri-
tonavir. Concurrent use with higher dose ritona-
vir, combination tipranavir/ritonavir, fosam-
prenavir/ritonavir, atazanavir/ritonavir alter
levels and effectiveness of etravirine and should be
avoided. Concurrent use with lopinavir/ritonavir
mayplevels. Concurrent use of the combination sa-
quinavir/ritonavir should be undertake cau-
tiously.pblood levels and effectiveness of antiar-
rhythmics including amiodarone,
disopyramide, flecainide, lidocaine, mexile-
tine, quinidine, propafenone, and quinidine;
blood level monitoring recommended. Blood levels
and effects may bepby anticonvulsants including
carbamazepine, phenobarbital, and phenytoin.
Concurrent use with voriconazolevoriconazole
mayqlevels of both drugs;plevels of itraconazole
and ketoconazole (dose adjustments may be nec-
essary). Concurrent use with fluconazole mayq
levels. May alter levels and response to clarithro-
mycin; other agents should be considered. Rifam-
pin and rifapentinepblood levels and effective-
ness and should be avoided; rifabutin should only
be used without a protease inhibitor/ritonavir com-
bination. Mayqblood levels and sedation from di-
azepam, monitor for effects. Levels and effective-
ness may bepby dexamethasone use cautiously
and consider alternatives. May alter blood levels and
effects of fluvastatin, lovastatin, and simvasta-
tin(dose adjustments may be necessary. May alter
blood levels and effects of cyclosporine, siroli-
mus, and tacrolimus; careful monitoring required.
Maypthe antiplatelet effects of clopidogrel. May
pbuprenorphine levels.
Drug-Natural Products: St. John’s wort may
pblood levels and effectiveness; avoid concurrent
use.

Route/Dosage
PO (Adults): 200 mg twice daily.

Availability
Tablets: 100 mg, 200 mg.
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NURSING IMPLICATIONS
Assessment
● Assess for change in severity of HIV symptoms

and for symptoms of opportunistic infections dur-
ing therapy.

● Assess patient for rash (mild to moderate rash
usually occurs in the 2nd wk of therapy and re-
solves within 1–2 wk of continued therapy). If
rash is severe (extensive erythematous or macu-
lopapular rash with moist desquamation or angi-
oedema) or accompanied by systemic symptoms
(serum sickness-like reaction, Stevens-Johnson
syndrome, toxic epidermal necrolysis), therapy
must be discontinued immediately.

● Lab Test Considerations: Monitor viral load
and CD4 cell count regularly during therapy.

● Monitor liver function tests periodically during
therapy. May causeqserum AST, ALT concentra-
tions.

● May causeqpancreatic amylase and lipase.
● May causeqin total cholesterol, low density lipo-

protein, serum triglyceride, and glucose levels.
● May causeqserum creatinine.
● May causepneutrophils,pplatelet count, ane-

mia and hemolytic anemia.

Potential Nursing Diagnoses
Risk for infection (Indications)
Noncompliance (Patient/Family Teaching)

Implementation
● PO: Administer tablets twice daily following a

meal; type of food does not matter. Swallow tablet
whole, do not break, crush, or chew. If patient
has difficulty swallowing, may disperse tablet in a
glass of water. Once dispersed, patient should stir
well and drink immediately; rinse glass with wa-
ter and drink several times to ensure entire dose
is consumed.

Patient/Family Teaching
● Emphasize the importance of taking etravirine as

directed, at the same time each day. It must al-
ways be used in combination with other antiretro-
viral drugs. Do not take more than prescribed
amount and do not stop taking without consulting
health care professional. Take missed doses fol-
lowing a meal if remembered within 6 hr of the
time its usually taken, then return to regular
schedule. If more than 6 hr from time dose is
usually taken, omit dose and resume dosing
schedule; do not double doses.

● Instruct patient that etravirine should not be
shared with others.

● Inform patient that etravirine does not cure AIDS
or prevent associated or opportunistic infections.
Etravirine does not reduce the risk of transmis-
sion of HIV to others through sexual contact or
blood contamination. Caution patient to use a
condom and to avoid sharing needles or donating
blood to prevent spreading the AIDS virus to oth-
ers. Advise patient that the long-term effects of
etravirine are unknown at this time.

● May cause dizziness, impaired concentration, or
drowsiness. Caution patient to avoid driving or
other activities requiring alertness until response
to medication is known.

● Instruct patient to notify health care professional
immediately if rash, signs of hypersensitivity (fe-
ver, generally ill feeling, extreme tiredness, mus-
cle or joint aches, blisters, oral lesions, eye in-
flammation, facial swelling), signs and symptoms
of liver problems (yellowing of skin or whites of
eyes, dark or tea colored urine, pale colored
stools/bowel movements, nausea, vomiting, loss
of appetite, or pain, aching or sensitivity on right
side below ribs), or signs of Immune Reconstitu-
tion Syndrome (signs and symptoms of an infec-
tion) occur.

● Advise patient to notify health care professional of
all Rx or OTC medications, vitamins, or herbal
products being taken and to consult with health
care professional before taking other medica-
tions, especially St. John’s wort.

● Inform patient that changes in body fat (in-
creased fat in upper back and neck, breast, and
around back, chest, and stomach area, loss of fat
from legs, arms, and face) may occur.

● Advise patients taking oral contraceptives to use a
nonhormonal method of birth control during
etravirine therapy and to notify health care pro-
fessional if they become pregnant or plan to
breastfeed while taking etravirine.

● Emphasize the importance of regular follow-up
exams and blood counts to determine progress
and monitor for side effects.

Evaluation/Desired Outcomes
● Delayed progression of AIDS and decreased op-

portunistic infections in patients with HIV.
● Decrease in viral load and increase in CD4 cell

counts.

REMS

everolimus (e-ve-ro-li-mus)
Afinitor, Zortress
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Classification
Therapeutic: antineoplastics, immunosup-
pressants
Pharmacologic: kinase inhibitors

Pregnancy Category C (Zortress), D (Afin-
itor)

Indications
Afinitor. Advanced renal cell carcinoma which has
failed treatment with sunitinib or sorafenib. Subep-
endymal giant cell astrocytoma (SEGA) associated
with tuberous sclerosis (TS) in patients who are not
candidates for curative surgical resection. Progres-
sive neuroendocrine tumors of pancreatic origin
(PNET) in patients with unresectable, locally ad-
vanced or metastatic disease. Zortress: Prevention
of organ rejection in patients who have received a
kidney transplant and are at low-to-moderate immu-
nologic risk.

Action
Acts as a kinase inhibitor, decreasing cell prolifera-
tion. Inhibits activation and proliferation of T and B
lymphocytes. Therapeutic Effects: Decreased
spread of renal cell carcinoma. Decreased volume
of SEGA lesions. Prevention of kidney transplant re-
jection.

Pharmacokinetics
Absorption: Well absorbed following oral admin-
istration.
Distribution: 20% confined to plasma.
Metabolism and Excretion: Mostly metabolized
by liver and other systems (CYP3A4 and PgP; metab-
olites are mostly excreted in feces [80%] and urine
[5%]).
Half-life: 30 hr.

TIME/ACTION PROFILE (blood levels))

ROUTE ONSET PEAK DURATION

PO unknown 1–2 hr 24 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity to everoli-
mus or other rapamycins; Severe hepatic impair-
ment (Child-Pugh class C); OB: Avoid use during
pregnancy (Afinitor); use only if benefit to mother
outweighs risk to fetus (Zortress); Lactation: Avoid
breastfeeding.
Use Cautiously in: Moderate hepatic impairment
(Child-Pugh class B); doseprequired; Exposure to
sunlight/UV light (mayqrisk of malignant skin
changes); Geri: May be more sensitive to drug ef-
fects; consider age-relatedpin hepatic function,
concurrent disease states and drug therapy; Pedi:
Safety not established.

Adverse Reactions/Side Effects
CNS: fatigue, weakness, headache. CV: peripheral
edema. Resp: PNEUMONITIS, cough, dyspnea, pul-
monary embolism. GI: anorexia, constipation, diar-
rhea, mucositis, mouth ulcers, nausea, stomatitis,
vomiting, dysgeusia. GU: acute renal failure, infertil-
ity, proteinuria. Derm: delayed wound healing, dry
skin, pruritus, rash. Hemat: HEMOLYTIC UREMIC SYN-
DROME, THROMBOTIC MICROANGIOPATHY, THROMBOTIC

THROMBOCYTOPENIC PURPURA, anemia, leukopenia,
thrombocytopenia. Metab: hyperlipidemia, hyper-
glycemia, hypertriglyceridemia. MS: extremity pain.
Misc: ANGIOEDEMA, fever, hypersensitivity reactions
including ANAPHYLAXIS, infection (including activa-
tion of latent viral infections such as BK virus-associ-
ated nephropathy), kidney arterial/venous thrombo-
sis (Zortress),qrisk of lymphoma/skin cancer
(Zortress).

Interactions
Drug-Drug: Strong CYP3A4 inhibitors, includ-
ing atazanavir, clarithromycin, indinavir, itra-
conazole, ketoconazole, nefazodone, nelfina-
vir, ritonavir, saquinavir, telithromycin or
voriconazoleqlevels and the risk of toxicity; avoid
concurrent use. Moderate inhibitors of CYP3A4, in-
cluding aprepitant, diltiazem, erythromycin,
fluconazole, fosamprenavir and verapamilq
levels and the risk of toxicity;pdose of everolimus
(Afinitor). Avoid concurrent use with CYP3A4 in-
ducers including carbamazepine, dexametha-
sone, phenobarbital, phenytoin, rifabutin and
rifampin;qdose of everolimus may be required.
Cyclosporine, aprepitant, diltiazem, verapa-
mil, fluconazole, fosamprenavir mayqlevels.q
risk of nephrotoxicity with aminoglycosides, am-
photericin B, cisplatin, or cyclosporine. ACE
inhibitors mayqrisk of angioedema. Maypanti-
body formation andqrisk of adverse reactions from
live virus vaccines.
Drug-Natural Products: St. John’s wort may
plevels and efficacy; avoid concurrent use.
Drug-Food:qblood levels and risk of toxicity with
grapefruit juice; avoid concurrent use.

Route/Dosage
Advanced Renal Cell Carcinoma and
PNET
PO (Adults): 10 mg once daily; Concurrent use of
moderate inhibitors of CYP3A4—pdose to 2.5 mg
daily; Concurrent use of strong inducers of
CYP3A4—qdose in 5 mg increments up to 20 mg/
daily.

Hepatic Impairment
PO (Adults): Moderate hepatic impairment
(Child–Pugh Class B)—5 mg once daily.
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SEGA
PO (Adults): BSA 0.5–1.2 m2—2.5 mg once
daily; BSA 1.3–2.1 m2— 5 mg once daily; BSA �2.2
m2— 7.5 mg once daily. Titrate, as needed, at 2–
wk intervals to achieve recommended whole blood
trough concentration Concurrent use of moderate
inhibitors of CYP3A4—pdose by 50%; Concur-
rent use of strong inducers of CYP3A4—double
dose.

Kidney Transplantation
PO (Adults): 0.75 mg twice daily (with reduced-
dose cyclosporine); titrate to achieve recommended
whole blood trough concentration.

Hepatic Impairment
PO (Adults): Moderate hepatic impairment—
pdaily dose by 50%.

Availability
Tablets (Afinitor): 2.5 mg, 5 mg, 10 mg. Tablets
(Zortress): 0.25 mg, 0.5 mg, 0.75 mg.

NURSING IMPLICATIONS
Assessment
● Assess for symptoms of non-infectious pneumoni-

tis (hypoxia, pleural effusion, cough, dyspnea)
during therapy. If symptoms are mild, therapy
may continue. Therapy should be interrupted for
moderate symptoms and corticosteroids may be
used. Re-inititate everolimus at a reduced dose of
5 mg/day for patients with renal cell carcinoma
and at a 50% reduced dose in patients with SEGA
when symptoms resolve. If symptoms are severe,
discontinue therapy. Corticosteroids may be used
until clinical symptoms resolve. Base re-initiation
of therapy on individual clinical circumstances.

● Assess for mouth ulcers, stomatitis, or oral mu-
cositis. Topical treatments may be used; avoid
peroxide-containing mouthwashes and antifun-
gals unless fungal infection has been diagnosed.

● Assess for signs and symptoms of systemic fungal
infections (fever, malaise, weight loss, sweats,
cough, dypsnea, pulmonary infiltrates, serious
systemic illness with or without concomitant
shock). Consider stopping therapy until infection
has been diagnosed and adequately treated.

● Lab Test Considerations: Monitor renal func-
tion prior to and periodically during therapy. May
causeqBUN, serum creatinine, and proteinuria.

● Monitor fasting serum glucose and lipid profile
prior to and periodically during therapy. May
causeqcholesterol, triglycerides, glucose. At-
tempt to achieve optimal glucose and lipid con-
trol prior to therapy.

● Monitor CBC prior to and periodically during
therapy; may causephemoglobin, lymphocytes,
neutrophils, and platelets.

● May causeqAST, ALT, phosphate, and bilirubin.
● Monitor everolimus trough levels 3 mo after ther-

apy and periodically thereafter along with SEGA
volume levels and tolerability.

Potential Nursing Diagnoses
Risk for infection (Adverse Reactions)

Implementation
● PO: Administer without regard to food, followed

by a whole glass of water. Swallow tablets whole;
do not break, crush, or chew. Patients unable to
swallow tablets may disperse tablet completely in
30 mL of water by gently stirring, immediately
prior to drinking. Rinse glass with same volume
of water and swallow rinse completely to ensure
entire dose is administered. Avoid grapefruit juice
and grapefruit products during therapy.

Patient/Family Teaching
● Instruct patient to take everolimus at the same

time each day as directed. Take missed doses as
soon as remembered up to 6 hr after time of nor-
mal dose. If more than 6 hr after normal dose,
omit dose for that day and take next dose next
day; do not take 2 doses to make up missed dose.
Do not eat grapefruit or drink grapefruit juice
during therapy. Advise patient to read Patient In-
formation Leaflet prior to beginning therapy and
with each Rx refill in case of new information.

● Advise patient to report worsening respiratory
symptoms or signs of infection (new or worsen-
ing cough, shortness of breath, chest pain, diffi-
culty breathing or wheezing, fever, chills, skin
rash, joint pain and inflammation, tiredness, loss
of appetite, nausea, pale stool or dark urine, yel-
lowing of the skin, pain in upper right side) to
health care professional promptly.

● Inform patient that mouth sores may occur. Con-
sult health care professional for treatment if pain,
discomfort, or open sores in mouth occur. May
require special mouthwash or gel.

● Instruct patient to avoid use of live vaccines and
close contact with those who have received live
vaccines.

● Instruct patient to notify health care professional
of all Rx or OTC medications, vitamins, or herbal
products being taken and to consult with health
care professional before taking other medica-
tions.

● May have teratogenic effects and decrease male
and female fertility. Advise female patients to use
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effective contraception during and for up to 8 wks
following therapy and to notify health care profes-
sional if pregnancy is planned or suspected or if
breastfeeding.

● Emphasize the importance of routine blood tests
to determine effectiveness and side effects.

Evaluation/Desired Outcomes
● Decreased spread of tumor. Continue treatment

as long as clinical benefit is observed or until un-
acceptable toxicity occurs.

● Prevention of kidney transplant rejection.

exenatide (ex-en-a-tide)
Byetta
Classification
Therapeutic: antidiabetics
Pharmacologic: incretin mimetic agents

Pregnancy Category C

Indications
Management of type 2 diabetes as an adjunct to diet
and exercise.

Action
Mimics the action of incretin which promotes en-
dogenous insulin secretion and promotes other
mechanisms of glucose-lowering. Therapeutic
Effects: Improved control of blood glucose.

Pharmacokinetics
Absorption: Well absorbed following subcutane-
ous administration.
Distribution: Unknown.
Metabolism and Excretion: Excreted mostly by
glomerular filtration followed by degradation.
Half-life: 2.4 hr.

TIME/ACTION PROFILE (effects on post-
prandial blood glucose)

ROUTE ONSET PEAK DURATION

subcut within 30 min 2.1 hr 8 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Type 1 dia-
betes or diabetic ketoacidosis; Severe renal impair-
ment or end-stage renal disease (CCr �30 mL/min);
Severe gastrointestinal disease; OB: Has caused fetal
physical defects and neonatal death in animal stud-
ies; Lactation: Excretion into breast milk unknown.
Use Cautiously in: History of pancreatitis; Pedi:
Safety not established.

Adverse Reactions/Side Effects
CV: dizziness, headache, jitteriness, weakness. GI: PAN-
CREATITIS, diarrhea, nausea, vomiting, dyspepsia, gastro-

inestinal reflux. GU: acute renal failure. Derm: hyper-
hydrosis. Metab:pappetite, weight loss.

Interactions
Drug-Drug: Concurrent use with sulfonylureas
mayqrisk of hypoglycemia (pdose of sulfonyl-
urea if hypoglycemia occurs). Concurrent use with
insulin mayqrisk of hypoglycemia (pdose of in-
sulin if hypoglycemia occurs). Concurrent use with
nateglinide or repaglinide mayqrisk of hypogly-
cemia. Due to slowed gastric emptying, maypab-
sorption of orally administered medications, es-
pecially those requiring rapid GI absorption or
require a specific level for efficacy; take oral anti-
infectives and oral contraceptives at least 1 hr
before injecting exenatide).

Route/Dosage
Subcut (Adults): 5 mcg within 60 min before
morning and evening meal; after 1 mo, dose may be
qto 10 mcg depending on response.

Renal Impairment
Subcut (Adults): CCr 30–50 mL/min—Use cau-
tion whenqdose from 5 mcg to 10 mcg.

Availability
Solution for subcutaneous injection: 250 mcg/
mL in prefilled pen-injector that delivers either 5
mcg/dose (1.2-mL pen) or 10 mcg/dose (2.4-mL
pen) for 60 doses (30 days of twice daily dosing).

NURSING IMPLICATIONS
Assessment
● Observe for signs and symptoms of hypoglycemic

reactions (abdominal pain, sweating, hunger,
weakness, dizziness, headache, drowsiness,
tremor, tachycardia, anxiety, confusion, irritabil-
ity, jitteriness), especially when combined with
oral sulfonylureas.

● Assess for signs and symptoms of pancreatitis
(persistent severe abdominal pain, sometimes ra-
diating to the back, may or may not be accompa-
nied by vomiting) at beginning of therapy and
with dose increases. If suspected, promptly dis-
continue therapy and initiate appropriate man-
agement. If pancreatitis is confirmed, do not re-
start exenatide. Consider other antidiabetic
therapies in patients with a history of pancreatitis.

● Lab Test Considerations: Monitor serum glu-
cose and glycolysated hemoglobin periodically
during therapy to evaluate effectiveness of ther-
apy.

● Monitor renal function prior to and periodically
during therapy. Renal dysfunction may be re-
versed with discontinuation of therapy.
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Potential Nursing Diagnoses
Imbalanced nutrition: more than body requirements
(Indications)
Noncompliance (Patient/Family Teaching)

Implementation
● Some medications may need to be taken 1 hr be-

fore exenatide.
● Patients stabilized on a diabetic regimen who are

exposed to stress, fever, trauma, infection, or sur-
gery may require administration of insulin.

● Subcut: Follow directions for New Pen Setup in
Information for Patient prior to use of each new
pen. Administer exenatide in thigh, abdomen, or
upper arm at any time within the 60–min period
before the morning and evening meals. Do not ad-
minister after a meal. Do not mix with insulin. So-
lution should be clear and colorless; do not admin-
ister solutions that are discolored or contain
particulate matter. Refrigerate; discard pen 30 days
after 1st use, even if some drug remains in pen. Do
not freeze. Do not store pen with needle attached;
medication may leak from pen or air bubbles may
form in the cartridge.

Patient/Family Teaching
● Instruct patient to take exenatide as directed

within 60 min before a meal. Do not take after a
meal. If a dose is missed, skip the dose and take
the next dose at the prescribed time. Do not take
an extra dose or increase the amount of the next
dose to make up for missed dose.

● Instruct patient in proper technique for adminis-
tration, timing of dose and concurrent oral medi-
cations, storage of medication and disposal of
used needles. Patients should read the Informa-
tion for Patient insert prior to initiation of ther-
apy and with each Rx refill. Advise patient that
New Pen Setup should be done only with each
new pen, not with each dose.

● Inform patient that pen needles are not included
with pen and must be purchased separately. Ad-
vise patient which needle length and gauge
should be used. Caution patient not to share pen
and needles.

● Explain to patient that exenatide helps control hy-
perglycemia but does not cure diabetes. Therapy
is usually long term.

● Encourage patient to follow prescribed diet, med-
ication, and exercise regimen to prevent hyper-
glycemic or hypoglycemic episodes.

● Review signs of hypoglycemia and hyperglycemia
with patient. If hypoglycemia occurs, advise pa-
tient to take a glass of orange juice or 2–3 tsp of
sugar, honey, or corn syrup dissolved in water,

and notify health care professional. Risk of hypo-
glycemia is increased if sulfonureas are taken
concurrently with exenatide.

● Advise patient to notify health care professional
immediately if symptoms of pancreatitis (unex-
plained, persistent, severe abdominal pain which
may or may not be accompanied by vomiting) oc-
cur.

● Inform patient that therapy may result in reduc-
tion of appetite, food intake, and/or body weight.
Dose modification is not necessary. Nausea is
more common at initiation of therapy and usually
decreases over time.

● Instruct patient to notify health care professional
of all Rx or OTC medications, vitamins, or herbal
products being taken and to consult health care
professional before taking any other Rx, OTC, or
herbal products. Exenatide delays stomach emp-
tying. Some medications (such as anti-infectives
and oral contraceptives) may need to be taken 1
hr before exenatide injection.

● Instruct patient in proper testing of blood glucose
and urine ketones. These tests should be moni-
tored closely during periods of stress or illness
and health care professional notified if significant
changes occur.

● Advise patient to inform health care professional of
medication regimen before treatment or surgery.

● Advise patient to notify health care professional if
pregnancy is suspected or planned.

● Advise patient to carry a form of sugar (sugar
packets, candy) and identification describing dis-
ease process and medication regimen at all times.

● Emphasize the importance of routine follow-up
exams and regular testing of blood glucose and
glycosylated hemoglobin.

Evaluation/Desired Outcomes
● Control of blood glucose levels without the ap-

pearance of hypoglycemic or hyperglycemic epi-
sodes.

ezetimibe (e-zet-i-mibe)
Ezetrol, Zetia

Classification
Therapeutic: lipid-lowering agents
Pharmacologic: cholesterol absorption in-
hibitors

Pregnancy Category C

Indications
Alone or with other agents (HMG-CoA reductase in-
hibitors) in the management of dyslipidemias in-
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cluding primary hypercholesterolemia, homozygous
familial hypercholesterolemia and homozygous si-
tosterolemia.

Action
Inhibits absorption of cholesterol in the small intes-
tine. Therapeutic Effects: Lowering of choles-
terol, a known risk factor for atherosclerosis.

Pharmacokinetics
Absorption: Following absorption, rapidly con-
verted to ezetimibe-glucaronide, which is active.
Bioavailability is variable.
Distribution: Unknown.
Metabolism and Excretion: Undergoes enterhe-
patic recycling, mostly eliminated in feces, minimal
renal excretion.
Half-life: 22 hr.

TIME/ACTION PROFILE

ROUTE ONSET PEAK DURATION

PO unknown unknown unknown

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Acute liver
disease or unexplained laboratory evidence of liver
disease (when used with HMG-CoA reductase inhibi-
tor); Moderate or severe hepatic impairment; Con-
current use of fibrates; OB: May cause fetal harm by
interfering with cholesterol synthesis and, possibly,
biologically active substances derived from choles-
terol; Lactation: Potential for adverse effects in nurs-
ing infant.
Use Cautiously in: Pedi: Children �10 yr (safety
not established).

Adverse Reactions/Side Effects
GI: cholecystitis, cholelithiasis,qliver enzymes
(with HMG-CoA reductase inhibitors), nausea, pan-
creatitis. Derm: rash. Misc: ANGIOEDEMA.

Interactions
Drug-Drug: Effects may bepby cholestyramine
or other bile acid sequestrants. Concurrent use
of fibrates mayqlevels and the risk of cholelithia-
sis. Cyclosporine mayqlevels. Mayqrisk of rhab-
domyolysis when used with HMG CoA-reductase
inhibitors.

Route/Dosage
PO (Adults): 10 mg once daily.

Availability
Tablets: 10 mg. Cost: $386.62/90. In combina-
tion with: simvastatin (Vytorin); see Appendix B.

NURSING IMPLICATIONS
Assessment
● Obtain a diet history, especially with regard to fat

consumption.

● Lab Test Considerations: Evaluate serum
cholesterol and triglyceride levels before initiat-
ing, after 2–4 wk of therapy, and periodically
thereafter.

● May causeqliver transaminases when adminis-
tered with HMG-CoA reductase inhibitors. Moni-
tor liver enzymes prior to initiation and during
therapy according to recommendations of HMG-
CoA reductase inhibitor. Elevations are usually
asymptomatic and return to baseline with contin-
ued therapy.

Potential Nursing Diagnoses
Noncompliance, related to diet and medication regi-
men (Patient/Family Teaching)

Implementation
● Do not confuse Zetia with Zebeta (bisoprolol) or

Zestril (lisinopril).
● PO: Administer without regard to meals. May be

taken at the same time as HMG-CoA reductase in-
hibitors.

Patient/Family Teaching
● Instruct patient to take medication as directed, at

the same time each day, even if feeling well. Take
missed doses as soon as remembered, but do not
take more than 1 dose/day. Medication helps
control but does not cure elevated serum choles-
terol levels.

● Advise patient that this medication should be used
in conjunction with diet restrictions (fat, choles-
terol, carbohydrates, alcohol), exercise, and ces-
sation of smoking. Ezetimibe does not assist with
weight loss.

● Instruct patient to notify health care professional
if unexplained muscle pain, tenderness, or weak-
ness occur. Risk may increase when used with
HMG CoA reductase inhibitors.

● Instruct patient to notify health care professional
of all Rx or OTC medications, vitamins, or herbal
products being taken and to consult health care
professional before taking any other Rx, OTC, or
herbal products.

● Advise patient to notify health care professional of
medication regimen prior to treatment or surgery.

● Instruct female patients to notify health care pro-
fessional promptly if pregnancy is planned or sus-
pected or if breast feeding. If regimen includes
HMG-CoA reductase inhibitors, they are contrain-
dicated in pregnancy.

● Emphasize the importance of follow-up exams to
determine effectiveness and to monitor for side
effects.

Evaluation/Desired Outcomes
● Decrease in serum LDL and total cholesterol levels.
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famciclovir (fam-sye-kloe-veer)
Famvir
Classification
Therapeutic: antivirals

Pregnancy Category B

Indications
Acute herpes zoster infections (shingles). Treat-
ment/suppression of recurrent herpes genitalis in
immunocompetent patients. Treatment of recurrent
herpes labialis (cold sores) in immunocompetent
patients. Treatment of recurrent mucocutaneous
herpes simplex virus (HSV) infection in HIV-infected
patients.

Action
Inhibits viral DNA synthesis in herpes-infected cells
only. Therapeutic Effects: Decreased duration of
herpes zoster infection with decreased duration of
viral shedding. Decreased time to healing for cold
sores. Decreased lesion formation and improved
healing in recurrent HSV infection.

Pharmacokinetics
Absorption: Following absorption, famciclovir is
rapidly converted in the intestinal wall to penciclo-
vir, the active compound.
Distribution: Unknown.
Metabolism and Excretion: Penciclovir is
mostly excreted by the kidneys.
Half-life: Penciclovir—2.1–3 hr (qin renal im-
pairment).

TIME/ACTION PROFILE (penciclovir blood levels)

ROUTE ONSET PEAK DURATION

PO rapid 0.9 hr 8–12 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity.
Use Cautiously in: Patients with impaired renal
function (qdose interval/pdose recommended if
CCr �40–60 mL/min); OB, Lactation: Limited infor-
mation; use only if maternal benefit clearly out-
weighs potential risks to fetus or infant; Pedi: Safety
not established in children �18 yr; Geri: Consider
age-relatedpin renal function when prescribing.

Adverse Reactions/Side Effects
CNS: headache, dizziness, fatigue. GI: diarrhea,
nausea, vomiting.

Interactions
Drug-Drug: Probenecidqplasma concentra-
tions of penciclovir.

Route/Dosage
Herpes Zoster
PO (Adults): 500 mg q 8 hr for 7 days.

Renal Impairment
PO (Adults): CCr 40–59 mL/min—500 mg q 12
hr; CCr 20–39mL/min—500 mg q 24 hr; CCr
�20 mL/min—250 mg q 24 hr; Hemodialysis—
250 mg after each dialysis.

Recurrent Genital Herpes Simplex Infec-
tions
PO (Adults): 1000 mg twice daily for one day.

Renal Impairment
PO (Adults): CCr 40–59 mL/min—500 mg twice
daily for 1 day; CCr 20–39 mL/min—500 mg as a
single dose; CCr �20 mL/min— 250 mg as a single
dose; Hemodialysis—250 mg as a single dose after
dialysis.

Suppression of Recurrent Herpes Simplex
Infections
PO (Adults): 250 mg q 12 hr for up to 1 yr.

Renal Impairment
PO (Adults): CCr 20–39 mL/min—125 mg q 12 hr
for 5 days; CCr �20 mL/min—125 mg q 24 hr for
5 days; Hemodialysis—125 mg after each dialysis.

Recurrent Herpes Labialis Infections
(cold sores)
PO (Adults): 1500 mg as a single dose.

Renal Impairment
PO (Adults): CCr 40–59 mL/min—750 mg as a
single dose; CCr 20–39 mL/min—500 mg as a
single dose; CCr �20 mL/min— 250 mg as a single
dose; Hemodialysis—250 mg as a single dose after
dialysis.

Herpes Simplex in HIV-Infected Patients
PO (Adults): 500 mg q 12 hr for 7 days.

Renal Impairment
PO (Adults): CCr 20–39 mL/min—500 mg q 24 hr
for 7 days; CCr �20 mL/min—250 mg q 24 hr for
7 days; Hemodialysis—250 mg after each dialysis.

Availability (generic available)
Tablets: 125 mg, 250 mg, 500 mg.

NURSING IMPLICATIONS
Assessment
● Assess lesions prior to and daily during therapy.
● Assess patient for postherpetic neuralgia periodi-

cally during and following therapy.
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Potential Nursing Diagnoses
Risk for impaired skin integrity (Indications)
Risk for infection (Indications, Patient/Family
Teaching)

Implementation
● Famciclovir therapy should be started as soon as

herpes zoster is diagnosed, at least within 72 hr,
preferably within 48 hr.

● PO: Famciclovir may be administered without re-
gard to meals.

Patient/Family Teaching
● Instruct patient to take famciclovir as directed for

the full course of therapy. Take missed doses as
soon as remembered, if not just before next dose.

● Inform patient that famciclovir does not prevent
the spread of infection to others. Until all lesions
have crusted, precautions should be taken
around others who have not had chickenpox or
varicella vaccine or people who are immunosup-
pressed.

● Advise patient that condoms should be used dur-
ing sexual contact and that no sexual contact
should be made while lesions are present.

● May cause dizziness. Caution patient to avoid
driving and other activities requiring alertness
until response to medication is known.

● Instruct women with genital herpes to have yearly
Papanicolaou smears because these women may
be more likely to develop cervical cancer.

Evaluation/Desired Outcomes
● Decrease in time to full crusting, loss of vesicles,

loss of ulcers, and loss of crusts in patients with
acute herpes zoster (shingles).

● Crusting over and healing of lesions in herpes la-
bialis, genital herpes and in recurrent mucocuta-
neous HSV infection in HIV-infected patients.

● Prevention of recurrence of herpes genitalis.
● Decreased time to healing for cold sores.

famotidine, See HISTAMINE H2
ANTAGONISTS.

febuxostat (fe-bux-o-stat)
Uloric
Classification
Therapeutic: antigout agents
Pharmacologic: xanthine oxidase inhibitors

Pregnancy Category C

Indications
Chronic management of hyperuricemia in patients
with a history of gout.

Action
Decreases production of uric acid by inhibiting xan-
thine oxidase. Therapeutic Effects: Lowering of
serum uric acid levels with resultant decrease in
gouty attacks.

Pharmacokinetics
Absorption: Well absorbed (49%) following oral
administration.
Distribution: Unknown.
Protein Binding: 99.2%.
Metabolism and Excretion: Extensively metabo-
lized by the liver; minimal renal excretion of un-
changed drug, 45% eliminated in feces as un-
changed drug, remainder is eliminated in urine and
feces as inactive metabolites.
Half-life: 5–8 hr.

TIME/ACTION PROFILE (blood levels)

ROUTE ONSET PEAK DURATION

PO rapid 1–1.5 hr* 24 hr

*Maximum lowering of uric acid may take 2 wk

Contraindications/Precautions
Contraindicated in: Concurrent azathioprine or
mercaptopurine.
Use Cautiously in: Severe renal impairment (CCr
�30 mL/min); Severe hepatic impairment; OB: Use
only when potential maternal benefit outweighs po-
tential fetal risk; Lactation: Unknown if excreted into
breast milk; use caution when breastfeeding; Pedi:
Safety in children �18 yr not established.

Adverse Reactions/Side Effects
GI:qliver function tests, nausea. Derm: rash. MS:
gout flare, arthralgia.

Interactions
Drug-Drug: Significantlyqlevels of and risk of se-
rious toxicity from azathioprine and mercapto-
purine; concurrent use is contraindicated. Mayq
levels of theophylline; use cautiously together.

Route/Dosage
PO (Adults): 40 mg once daily initially; if serum
uric acid does notpto �6 mg/dL, dose should beq
to 80 mg once daily.

Availability
Tablets: 40 mg, 80 mg.

NURSING IMPLICATIONS
Assessment
● Assess for joint pain and swelling, especially dur-

ing early therapy. Changing serum uric acid levels
from mobilization of urate from tissue deposits
may cause gout flares. Use prophylactic NSAID or
colchicine therapy for up to 6 mo. If a gout flare
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occurs, continue febuxostat therapy and treat
flare concurrently.

● Monitor for signs and symptoms of MI and
stroke.

● Lab Test Considerations: Monitor serum uric
acid levels prior to, 2 wk after intitiating, and pe-
riodically thereafter. If serum uric acid levels are
�6 mg/dL after 2 wk of daily 40 mg therapy, in-
crease dose to 80 mg daily.

● Monitor liver function at 2 and 4 mo of therapy
and periodically thereafter. May causeqAST,
ALT, CPK, LDH, alkaline phosphatase and crea-
tine.

● May cause prolonged aPTT and PT, andphemat-
ocrit, hemoglobin, RBC, platelet count, and lym-
phocyte, neutrohpil counts. May causeqorp
WBC.

● May causepserum bicarbonate andqserum so-
dium, glucose, potassium, and TSH levels.

● May causeqserum cholesterol, triglycerides,
amylase, and LDL levels.

● May causeqBUN and serum creatinine and pro-
teinuria.

Potential Nursing Diagnoses
Chronic pain (Indications)

Implementation
● PO: May be taken with or without food and with

antacids.

Patient/Family Teaching
● Instruct patient to take febuxostat as directed. If a

gout flare occurs, continue febuxostat and con-
sult health care professional; medications to
manage gout flare may be added.

● Advise patient to notify health care professional if
rash, chest pain, shortness of breath, or stroke
symptoms (weakness, headache, confusion,
slurred speech) occur or if side effects are per-
sistent or bothersome.

● Instruct patient to notify health care professional
of all Rx or OTC medications, vitamins, or herbal
products being taken and to consult health care
professional before taking any other Rx, OTC, or
herbal products.

● Advise female patient to notify health care profes-
sional if pregnancy is planned or suspected or if
breastfeeding.

● Emphasize the importance of follow-up lab tests
to monitor therapy.

Evaluation/Desired Outcomes
● Reduction in serum uric acid levels and resultant

gout attacks.

felodipine (fe-loe-di-peen)
Plendil, Renedil
Classification
Therapeutic: antianginals, antihypertensives
Pharmacologic: calcium channel blockers

Pregnancy Category C

Indications
Management of hypertension, angina pectoris, and
vasospastic (Prinzmetal’s) angina.

Action
Inhibits the transport of calcium into myocardial
and vascular smooth muscle cells, resulting in inhi-
bition of excitation-contraction coupling and subse-
quent contraction. Therapeutic Effects: Systemic
vasodilation resulting in decreased BP. Coronary va-
sodilation resulting in decreased frequency and se-
verity of attacks of angina.

Pharmacokinetics
Absorption: Well absorbed after oral administra-
tion, but extensively metabolized, resulting inpbio-
availability.
Distribution: Unknown.
Protein Binding: �99%.
Metabolism and Excretion: Mostly metabo-
lized; minimal amounts excreted unchanged by kid-
neys.
Half-life: 11–16 hr.

TIME/ACTION PROFILE (antihypertensive
effect)

ROUTE ONSET PEAK DURATION

PO 1 hr 2–4 hr up to 24 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity (cross-sen-
sitivity may occur); Sick sinus syndrome; 2nd- or
3rd-degree AV block (unless an artificial pacemaker
is in place); Systolic BP �90 mm Hg.
Use Cautiously in: Severe hepatic impairment
(doseprecommended); Geri: Doseprecom-
mended;qrisk of hypotension; Severe renal impair-
ment; History of serious ventricular arrhythmias or
HF; OB, Lactation, Pedi: Safety not established.

Adverse Reactions/Side Effects
CNS: headache, abnormal dreams, anxiety, confu-
sion, dizziness, drowsiness, nervousness, psychiatric
disturbances, weakness. EENT: blurred vision, dis-
turbed equilibrium, epistaxis, tinnitus. Resp:
cough, dyspnea. CV: ARRHYTHMIAS, HF, peripheral
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edema, chest pain, hypotension, palpitations, syn-
cope, tachycardia. GI: anorexia, constipation, diar-
rhea, dry mouth, dysgeusia, dyspepsia,qliver en-
zymes, nausea, vomiting. GU: dysuria, nocturia,
polyuria, sexual dysfunction, urinary frequency.
Derm: dermatitis, erythema multiforme, flushing,
qsweating, photosensitivity, pruritus/urticaria,
rash. Endo: gynecomastia, hyperglycemia. Hemat:
anemia, leukopenia, thrombocytopenia. Metab:
weight gain. MS: joint stiffness, muscle cramps.
Neuro: paresthesia, tremor. Misc: STEVENS-JOHN-
SON SYNDROME, gingival hyperplasia.

Interactions
Drug-Drug: Additive hypotension may occur when
used concurrently with fentanyl, other anti-
hypertensives, nitrates, acute ingestion of alco-
hol, or quinidine. Antihypertensive effects may be
pby concurrent use of NSAIDs. Ketoconazole,
itraconazole, propranolol and erythromycinp
metabolism,qblood levels and the risk of toxicity
(dosepmay be necessary).
Drug-Food: Grapefruit juiceqserum levels and
effect.

Route/Dosage
PO (Adults): 5 mg/day (2.5 mg/day in geriatric pa-
tients); mayqq 2 wk (range 5–10 mg/day; not to
exceed 10 mg/day).

Availability (generic available)
Extended-release tablets: 2.5 mg, 5 mg, 10 mg.

NURSING IMPLICATIONS
Assessment
● Monitor BP and pulse before therapy, during dos-

age titration, and periodically during therapy.
Monitor ECG periodically during prolonged ther-
apy.

● Monitor intake and output ratios and daily
weight. Assess for signs of HF (peripheral edema,
rales/crackles, dyspnea, weight gain, jugular ve-
nous distention).

● Assess for rash periodically during therapy. May
cause Stevens-Johnson syndrome. Discontinue
therapy if severe or if accompanied with fever,
general malaise, fatigue, muscle or joint aches,
blisters, oral lesions, conjunctivitis, hepatitis and/
or eosinophilia.

● Angina: Assess location, duration, intensity, and
precipitating factors of patient’s anginal pain.

● Hypertension: Check frequency of refills to
monitor adherence.

● Lab Test Considerations: Total serum cal-
cium concentrations are not affected by calcium
channel blockers.

● Monitor serum potassium periodically. Hypokale-
miaqrisk of arrhythmias and should be cor-
rected.

● Monitor renal and hepatic functions periodically
during long-term therapy. May causeqin hepatic
enzymes after several days of therapy, which re-
turn to normal upon discontinuation of therapy.

Potential Nursing Diagnoses
Ineffective tissue perfusion (Indications)
Acute pain (Indications)

Implementation
● Do not confuse Plendil with Isordil.
● PO: May be administered without regard to

meals. May be administered with meals if GI irri-
tation becomes a problem.

● Swallow tablets whole; do not break, crush, or
chew. Empty tablets that appear in stool are not
significant.

Patient/Family Teaching
● Advise patient to take medication as directed,

even if feeling well. If a dose is missed, take as
soon as possible unless almost time for next dose;
do not double doses. May need to be discontin-
ued gradually.

● Instruct patient on correct technique for monitor-
ing pulse. Instruct patient to contact health care
professional if heart rate is �50 bpm.

● Advise patient to avoid grapefruit or grapefruit
juice during therapy.

● Caution patient to change positions slowly to min-
imize orthostatic hypotension.

● May cause drowsiness or dizziness. Advise patient
to avoid driving or other activities requiring alert-
ness until response to the medication is known.

● Instruct patient on importance of maintaining
good dental hygiene and seeing dentist frequently
for teeth cleaning to prevent tenderness, bleed-
ing, and gingival hyperplasia (gum enlargement).

● Instruct patient to notify health care professional
of all Rx or OTC medications, vitamins, or herbal
products being taken and to avoid concurrent use
of alcohol or OTC medications and herbal prod-
ucts, especially cold preparations, without con-
sulting health care professional.

● Advise patient to notify health care professional if
rash, irregular heartbeat, dyspnea, swelling of
hands and feet, pronounced dizziness, nausea,
constipation, rash, or hypotension occurs or if
headache is severe or persistent.

● Caution patient to wear protective clothing and to
use sunscreen to prevent photosensitivity reac-
tions.

● Advise patient to inform health care professional
of medication regimen before treatment or sur-
gery.
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● Angina: Instruct patient on concurrent nitrate or
beta-blocker therapy to continue taking both
medications as directed and to use SL nitroglyc-
erin as needed for anginal attacks.

● Advise patient to contact health care professional
if chest pain does not improve or worsens after
therapy, occurs with diaphoresis or shortness of
breath, or if severe, persistent headache occurs.

● Caution patient to discuss exercise restrictions
with health care professional before exertion.

● Hypertension: Encourage patient to comply
with other interventions for hypertension (weight
reduction, low-sodium diet, smoking cessation,
moderation of alcohol consumption, regular ex-
ercise, and stress management). Medication con-
trols but does not cure hypertension.

● Instruct patient and family in proper technique
for monitoring BP. Advise patient to take BP
weekly and to report significant changes.

Evaluation/Desired Outcomes
● Decrease in BP.
● Decrease in frequency and severity of anginal at-

tacks.
● Decrease in need for nitrate therapy.
● Increase in activity tolerance and sense of well-

being.

fenofibrate (fen-o-fi-brate)
Antara, Fenoglide, Fenomax,

Lipidil EZ, Lipidil Micro,
Lipidil Supra, Lipofen, Lofibra, Tri-

cor, Triglide
Classification
Therapeutic: lipid-lowering agents
Pharmacologic: fibric acid derivatives

Pregnancy Category C

Indications
With dietary therapy to decrease LDL cholesterol, to-
tal cholesterol, triglycerides, and apolipoprotein B
in adult patients with hypercholesterolemia or
mixed dyslipidemia. With dietary management in the
treatment of hypertriglyceridemia (types IV and V
hyperlipidemia) in patients who are at risk for pan-
creatitis and do not respond to nondrug therapy.

Action
Fenofibric acid primarily inhibits triglyceride synthe-
sis. Therapeutic Effects: Lowering of cholesterol
and triglycerides with subsequent decreased risk of
pancreatitis.

Pharmacokinetics
Absorption: Well absorbed (60%) after oral ad-
ministration; absorptionqby food.
Distribution: Unknown.
Protein Binding: 99%.
Metabolism and Excretion: Rapidly converted
to fenofibric acid, which is the active metabolite;
fenofibric acid is metabolized by the liver. Fenofibric
acid and its metabolites are primarily excreted in
urine (60%).
Half-life: 20 hr.

TIME/ACTION PROFILE (lowering of
triglycerides)

ROUTE ONSET PEAK DURATION

PO unknown 2 wk unknown

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Hepatic im-
pairment (including primary biliary cirrhosis); Pre-
existing gallbladder disease; Severe renal impair-
ment; Concurrent use of HMG-CoA reductase
inhibitors; Lactation: Potential for tumorigenicity
noted in animal studies; discontinue breastfeeding.
Use Cautiously in: Concurrent warfarin or HMG-
CoA reductase inhibitor therapy; OB: Embryocidal
and teratogenic in animal studies; use only if poten-
tial benefits outweigh risks to the fetus; Pedi: Safety
not established; Geri: Age-relatedpin renal function
may make older patients more susceptible to ad-
verse reactions.

Adverse Reactions/Side Effects
CNS: fatigue/weakness, headache. CV: PULMONARY

EMBOLISM, arrhythmias, deep vein thrombosis. GI:
cholelithiasis, pancreatitis. Derm: rash, urticaria.
MS: rhabdomyolysis. Misc: hypersensitivity reac-
tions.

Interactions
Drug-Drug:qanticoagulant effects of warfarin.
HMG-CoA reductase inhibitorsqrisk of rhab-
domyolysis (concurrent use should be avoided). Ab-
sorption ispby bile acid sequestrants (fenofi-
brate should be given 1 hr before or 4–6 hr after).
qrisk of nephrotoxicity with cyclosporine.

Route/Dosage
Primary hypercholesterolemia/mixed
dyslipidemia
PO (Adults): Antara—130 mg/day initially; Fen-
oglide—120 mg/day; Lofibra—200 mg/day ini-
tially; Tricor—145 mg/day initially; Triglide—160
mg/day initially; Lipofen—50 mg daily.
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Hypertriglyceridemia
PO (Adults): Antara—43–130 mg/day ; Fenog-
lide—40–120 mg/day; Lofibra—67–200 mg/day
initially; Tricor—48–145 mg/day initially; Trig-
lide—50–160 mg/day initially; Lipofen—50 mg
daily.

Renal impairment/Geriatric patients
PO (Adults): Antara—43 mg/day; Fenoglide—
start at 40 mg/day; Lofibra—67 mg/day; Tricor—
48mg/day.

Availability (generic available)
Tablets (Tricor): 48 mg, 145 mg. Cost: 48 mg
$153.97/90, 145 mg $458.96/90. Tablets (Fenog-
lide): 40 mg, 120 mg. Cost: 120 mg $526.95/90.
Tablets (Triglide): 50 mg, 160 mg. Cost: 160 mg
$539.97/90. Micronized tablets (Lofibra): 54
mg, 100 mg, 160 mg. Cost: Generic—54 mg
$69.99/90, 160 mg $189.97/90. Micronized cap-
sules (Antara): 43 mg, 130 mg. Cost: 130 mg
$473.01/90. Capsules (Lipofen): 50 mg, 150 mg.
Cost: 150 mg $332.99/90. Micronized capsules
(Lofibra): 67 mg, 134 mg, 200 mg. Cost: Ge-
neric—67 mg $79.97/90, 134 mg $140.39/90,
200 mg $193.43/90.

NURSING IMPLICATIONS
Assessment
● Obtain a diet history, especially with regard to fat

consumption. Every attempt should be made to
obtain normal serum triglyceride levels with diet,
exercise, and weight loss in obese patients before
fenofibrate therapy is instituted.

● Assess patient for cholelithiasis. If symptoms oc-
cur, gallbladder studies are indicated. Therapy
should be discontinued if gallstones are found.

● Lab Test Considerations: Monitor serum lip-
ids before therapy to determine consistent eleva-
tions, then monitor periodically during therapy.

● Monitor serum AST and ALT periodically during
therapy. May causeqlevels. Therapy should be
discontinued if levels rise �3 times the normal
limit.

● If patient develops muscle tenderness during
therapy, monitor CPK levels. If CPK levels are
markedlyqor myopathy occurs, discontinue
therapy.

● May cause mild to moderatepin hemoglobin,
hematocrit, and WBCs. Monitor periodically dur-
ing first 12 mo of therapy. Levels usually stabilize
during long-term therapy.

● Monitor prothrombin levels monitored frequently
until levels stabilize in patients taking anticoagu-
lants concurrently.

Potential Nursing Diagnoses
Noncompliance (Patient/Family Teaching)

Implementation
● Do not confuse Tricor with Tracleer (bosentan).
● Place patients on a triglyceride-lowering diet be-

fore therapy and remain on this diet throughout
therapy.

● Dose may be increased after repeated serum tri-
glyceride levels every 4–8 wk.

● Brands are not interchangeable.
● PO: Administer Antara, Fenoglide, Lipofen, Lip-

idil Micro, Lipidil Supra, Lofibra, and Tricor
products with meals. Triglide formulation may be
taken without regard to meals.

Patient/Family Teaching
● Instruct patient to take medication as directed,

not to skip doses or double up on missed doses.
Medication helps control but does not cure ele-
vated serum triglyceride levels.

● Advise patient that this medication should be used
in conjunction with diet restrictions (fat, choles-
terol, carbohydrates, alcohol), exercise, and ces-
sation of smoking.

● Instruct patient to notify health care professional
if unexplained muscle pain, tenderness, or weak-
ness occurs, especially if accompanied by fever
or malaise.

● Advise patient to notify health care professional of
medication regimen before treatment or surgery.

● Instruct female patients to notify health care pro-
fessional promptly if pregnancy is planned or sus-
pected.

● Emphasize the importance of follow-up exams to
determine effectiveness and to monitor for side
effects.

Evaluation/Desired Outcomes
● Decrease in serum triglycerides and cholesterol

to normal levels. Therapy should be discontinued
in patients who do not have an adequate response
in 2 mo of therapy.

REMS

fenofibric acid
(feen-ohfye-brik as-id)
Fibricor, TriLipix
Classification
Therapeutic: lipid-lowering agents
Pharmacologic: fibric acid derivatives

Indications
With a statin to reduce triglycerides (TG) and in-
crease high density lipoprotein-C (HDL-C) in pa-
tients with mixed dyslipidemias and CHD or a CHD
risk equivalent who are on statin therapy to achieve
their low-density lipoprotein-C (LDL-C) goal (Tri-
Lipix only). As monotherapy to reduce TG in patients
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with severe hypertriglyceridemia. As monotherapy to
reduce elevated LDL-C, total cholesterol (Total-C),
TG and apolipoprotein B (Apo B), and increase
HDL-C in patients with primary hyperlipidemia or
mixed dyslipidemia. Part of a comprehensive pro-
gram to decrease cardiovascular risk factors.

Action
Activates the peroxisome proliferator activated re-
ceptor � (PPAR�), resulting in increased lipolysis
and elimination of triglycerides from plasma. Activa-
tion of PPAR� also increases production of HDL.
Therapeutic Effects: Improvement in lipid pro-
file with lowered triglycerides and LDL cholesterol,
and increased HDL cholesterol.

Pharmacokinetics
Absorption: Well absorbed following oral admin-
istration.
Distribution: Unknown.
Protein Binding: 99%.
Metabolism and Excretion: Fenofibric acid is
the active metabolite of fenofibrate. Fenofibric acid
is mostly metabolized by glucuronidation and the
metabolites are mostly excreted by the kidneys.
Half-life: 20 hr.

TIME/ACTION PROFILE (effects on blood
lipids)

ROUTE ONSET PEAK DURATION

PO unknown 4–5 hr† unknown

†Blood levels

Contraindications/Precautions
Contraindicated in: Hypersensitivity to fenofibric
acid, choline fenofibrate or fenofibrate; Severe renal
impairment (CCr �30 mL/min); Active liver or gall-
bladder disease; Lactation: Avoid use during breast-
feeding.
Use Cautiously in: Mild/moderate renal impair-
ment (doseprequired for CCr 30–80 mL/min);
Concurrent use with statins in elderly patients, pa-
tients with diabetes, renal failure, or hypothyroidism
(qrisk of myopathy/rhabdomyolysis); Geri: Con-
sider age-relatedpin renal function, concurrent ill-
nesses and drug therapy; OB: Use only if the poten-
tial benefit justifies the potential risk to the fetus;
Pedi: Safety and effectiveness not established.

Adverse Reactions/Side Effects
CNS: headache. GI: diarrhea, nausea, cholelithia-
sis,qliver enzymes, pancreatitis. GU:qserum cre-
atinine. MS: MYOPATHY/RHABDOMYOLYSIS, myalgia,
back pain.

Interactions
Drug-Drug:qeffects and risk of bleeding with
warfarin; monitor prothrombin time/INR. Bile
acid sequestrants maypabsorption and effective-
ness; administer at least 1 hr before or 4–6 hr after
a bile acid sequestrant. Concurrent use with ne-
phrotoxic drugs including cyclosporine may im-
pair renal function and excretion,qrisk of adverse
reactions.

Route/Dosage
Mixed Dyslipidemia
PO (Adults): TriLipix—135 mg once daily; Hy-
pertriglyceridemia—45–135 mg once daily.

Hypertriglyceridemia
PO (Adults): Fibricor—35–105 mg once daily;
TriLipix—45–135 mg once daily.

Primary Hypercholesterolemia or Mixed
Dyslipidemia
PO (Adults): Fibricor—105 mg once daily; Tri-
Lipix—135 mg once daily.

Renal Impairment
PO (Adults): CCr 30–80 mL/min—Fibricor: Ini-
tiate with 35 mg once daily; may titrate cautiously;
TriLipix: Initiate with 45 mg once daily; may titrate
cautiously; CCr �30 mL/min—Contraindicated.

Availability
Delayed-release capsules (Fibricor): 35 mg,
105 mg. Delayed-release capsules (TriLipix):
45 mg, 135 mg.

NURSING IMPLICATIONS
Assessment
● Obtain a diet history, especially with regard to fat

consumption. Every attempt should be made to
obtain normal serum triglyceride levels with diet,
exercise, and weight loss in obese patients before
fenofibric acid therapy is instituted.

● Assess patient for cholelithiasis. If symptoms oc-
cur, gallbladder studies are indicated. Discon-
tinue therapy if gallstones are found.

● Lab Test Considerations: Monitor serum lip-
ids before therapy to determine consistent eleva-
tions, then monitor periodically during therapy.

● Monitor serum AST and ALT periodically during
therapy. May causeqlevels. Therapy should be
discontinued if levels rise �3 times the normal
limit.

● If patient develops muscle tenderness during
therapy, CPK levels should be monitored. If CPK
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levels are markedlyqor myopathy occurs, ther-
apy should be discontinued.

● May cause reversibleqin serum creatinine. Mon-
itor renal function in patients at risk for renal in-
sufficiency (elderly, diabetics).

● May cause mild to moderatepin hemoglobin,
hematocrit, and WBCs. Monitor periodically dur-
ing first 12 mo of therapy. Levels usually stabilize
during long-term therapy.

● Monitor prothrombin time and INR monitored
frequently until levels stabilize in patients taking
anticoagulants concurrently.

Potential Nursing Diagnoses
Noncompliance (Patient/Family Teaching)

Implementation
● Patients should be placed on a triglyceride-lower-

ing diet before therapy and remain on this diet
throughout therapy.

● PO: Administer without regard to meals. Swallow
capsules whole; do not open, crush, or chew.
May be administered at same time as statin dose.

Patient/Family Teaching
● Instruct patient to take medication as directed.

Take missed doses as soon as remembered; if
time for next dose, skip dose and take next dose
at regular time. Do not double doses. Medication
helps control but does not cure elevated serum
triglyceride levels. Advise patient to read Medica-
tion Guide before starting and with each Rx re-
fill, new information may be available.

● Advise patient that this medication should be used
in conjunction with diet restrictions (fat, choles-
terol, carbohydrates, alcohol), exercise, and ces-
sation of smoking.

● Instruct patient to notify health care professional
if unexplained muscle pain, tenderness, weak-
ness, tiredness, fever, nausea, vomiting, or ab-
dominal pain occurs, especially if accompanied
by fever or malaise.

● Instruct female patients to notify health care pro-
fessional promptly if pregnancy is planned or sus-
pected.

● Advise patient to notify health care professional of
all Rx or OTC medications, vitamins, or herbal
products being taken and to consult with health
care professional before taking other medica-
tions.

● Advise patient to notify health care professional of
medication regimen before treatment or surgery.

● Emphasize the importance of follow-up exams to
determine effectiveness and to monitor for side
effects.

Evaluation/Desired Outcomes
● Decrease in serum triglycerides and LDL choles-

terol to normal levels with an increase in HDL lev-
els.

HIGH ALERT

fentaNYL (parenteral)
(fen-ta-nil)
Sublimaze
Classification
Therapeutic: opioid analgesics
Pharmacologic: opioid agonists

Schedule II

Pregnancy Category C

Indications
Analgesic supplement to general anesthesia; usually
with other agents (ultra–short-acting barbiturates,
neuromuscular blocking agents, and inhalation an-
esthetics) to produce balanced anesthesia. Induc-
tion/maintenance of anesthesia (with oxygen or oxy-
gen/nitrous oxide and a neuromuscular blocking
agents). Neuroleptanalgesia/neuroleptanesthesia
(with or without nitrous oxide). Supplement to re-
gional/local anesthesia. Preoperative and postopera-
tive analgesia. Unlabeled Use: Continuous IV infu-
sion as part of PCA.

Action
Binds to opiate receptors in the CNS, altering the re-
sponse to and perception of pain. Produces CNS de-
pression. Therapeutic Effects: Supplement in an-
esthesia. Decreased pain.

Pharmacokinetics
Absorption: Well absorbed after IM administra-
tion.
Distribution: Unknown.
Metabolism and Excretion: Mostly metabolized
by the liver, 10–25% excreted unchanged by the
kidneys.
Half-life: Children: Bolus dose—2.4 hr, long-
term continuous infusion—11–36 hr; Adults: 2–4
hr (qafter cardiopulmonary bypass and in geriatric
patients).

TIME/ACTION PROFILE (analgesia*)

ROUTE ONSET PEAK DURATION

IM 7–15 min 20–30 min 1–2 hr
IV 1–2 min 3–5 min 0.5–1 hr

*Respiratory depression may last longer than analgesia

Contraindications/Precautions
Contraindicated in: Hypersensitivity; cross-sensi-
tivity among agents may occur; Known intolerance.
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Use Cautiously in: Geri: Geriatric, debilitated, or
critically ill patients ; Diabetes; Severe renal, pulmo-
nary or hepatic disease; CNS tumors;qintracranial
pressure; Head trauma; Adrenal insufficiency; Undi-
agnosed abdominal pain; Hypothyroidism; Alcohol-
ism; Cardiac disease (arrhythmias); OB, Lactation:
Pregnancy and lactation.

Adverse Reactions/Side Effects
CNS: confusion, paradoxical excitation/delirium,
postoperative depression, postoperative drowsiness.
EENT: blurred/double vision. Resp: APNEA, LARYN-
GOSPASM, allergic bronchospasm, respiratory de-
pression. CV: arrhythmias, bradycardia, circulatory
depression, hypotension. GI: biliary spasm, nausea/
vomiting. Derm: facial itching. MS: skeletal and
thoracic muscle rigidity (with rapid IV infusion).

Interactions
Drug-Drug: Avoid use in patients who have re-
ceived MAO inhibitors within the previous 14 days
(may produce unpredictable, potentially fatal reac-
tions). Concomitant use of CYP3A4 inhibitors in-
cluding ritonavir, ketoconazole, itraconazole,
clarithromycin, nelfinavir, nefazodone, dilti-
azem, aprepitant, fluconazole, fosamprenavir,
verapamil, and erythromycin may result inq
plasma levels andqrisk of CNS and respiratory de-
pression. Additive CNS and respiratory depression
with other CNS depressants, including alcohol,
antihistamines, antidepressants, other seda-
tive/hypnotics, and other opioid analgesics.q
risk of hypotension with benzodiazepines. Nal-
buphine, buprenorphine, or pentazocine may
panalgesia.
Drug-Food: Grapefruit juice is a moderate in-
hibitor of the CYP3A4 enzyme system; concurrent
use mayqblood levels and the risk of respiratory
and CNS depression. Careful monitoring and dose
adjustment is recommended.

Route/Dosage
Preoperative Use
IM, IV (Adults and Children � 12 yr): 50–100
mcg 30–60 min before surgery.

Adjunct to General Anesthesia
IM, IV (Adults and Children � 12 yr): Low
dose–minor surgery—2 mcg/kg. Moderate dose–
major surgery—2–20 mcg/kg. High dose–major
surgery—20–50 mcg /kg.

Adjunct to Regional Anesthesia
IM, IV (Adults and Children � 12 yr): 50–100
mcg.

Postoperative Use (Recovery Room)
IM, IV (Adults and Children � 12 yr): 50–100
mcg; may repeat in 1–2 hr.

General Anesthesia
IV (Adults and Children � 12 yr): 50–100 mcg/
kg (up to 150 mcg/kg).
IV (Children 1–12 yr): 2–3 mcg/kg.

Sedation/Analgesia
IV (Adults and Children � 12 yr): 0.5–1 mcg/
kg/dose, may repeat after 30–60 min.
IV (Children 1–12 yr): Bolus—1–2 mcg/kg/
dose, may repeat at 30–60 min intervals. Continu-
ous infusion—1–5 mcg/kg/hr following bolus
dose.
IV (Neonates): Bolus—0.5–3 mcg/kg/dose.
Continuous infusion—0.5–2 mcg/kg/hr follow-
ing bolus dose. Continuous infusion during
ECMO—5–10 mcg/kg bolus followed by 1–5 mcg/
kg/hr, may require up to 20 mcg/kg/hr after 5 days
of therapy.

Availability (generic available)
Injection: 0.05 mg/mL.

NURSING IMPLICATIONS
Assessment
● Monitor respiratory rate and BP frequently

throughout therapy. Report significant changes
immediately. The respiratory depressant effects of
fentanyl may last longer than the analgesic effects.
Initial doses of other opioids should be reduced
by 25–33% of the usually recommended dose.
Monitor closely.

● Geri: Opioids have been associated with in-
creased risk of falls in geriatric patients. Assess
risk and implement fall prevention strategies.

● IV, IM: Assess type, location, and intensity of pain
before and 30 min after IM administration or 3–
5 min after IV administration when fentanyl is
used to treat pain.

● Lab Test Considerations: May causeqserum
amylase and lipase concentrations.

● Toxicity and Overdose: Symptoms of toxicity
include respiratory depression, hypotension, ar-
rhythmias, bradycardia, and asystole. Atropine
may be used to treat bradycardia. If respiratory
depression persists after surgery, prolonged me-
chanical ventilation may be required. If an opioid
antagonist is required to reverse respiratory de-
pression or coma, naloxone (Narcan) is the anti-
dote. Dilute the 0.4-mg ampule of naloxone in 10
mL of 0.9% NaCl and administer 0.5 mL (0.02
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mg) by direct IV push every 2 min. Pedi: For chil-
dren and patients weighing �40 kg, dilute 0.1 mg
of naloxone in 10 mL of 0.9% NaCl for a concen-
tration of 10 mcg/mL and administer 0.5 mcg/kg
every 2 min. Titrate dose to avoid withdrawal, sei-
zures, and severe pain. Administration of nalox-
one in these circumstances, especially in cardiac
patients, has resulted in hypertension and tachy-
cardia, occasionally causing left ventricular fail-
ure and pulmonary edema.

Potential Nursing Diagnoses
Acute pain (Indications)
Ineffective breathing pattern (Adverse Reactions)
Risk for injury (Side Effects)

Implementation
● High Alert: Accidental overdosage of opioid an-

algesics has resulted in fatalities. Before adminis-
tering, clarify all ambiguous orders; have second
practitioner independently check original order,
dose calculations, route of administration, and
infusion pump programming.

● Do not confuse fentanyl with sufentanil.
● Benzodiazepines may be administered before or

after administration of fentanyl to reduce the in-
duction dose requirements, decrease the time to
loss of consciousness, and produce amnesia. This
combination may also increase the risk of hypo-
tension.

IV Administration

● pH: 4.0–7.5.
● Direct IV: Diluent: Administer undiluted. Con-

centration: 50 mcg/mL. Rate: Injections
should be administered slowly over 1–3 min. Ad-
minister doses � 5 mcg/kg over 5–10 min. Slow
IV administration may reduce the incidence and
severity of muscle rigidity, bradycardia, or hypo-
tension. Neuromuscular blocking agents may be
administered concurrently to decrease chest wall
muscle rigidity.

● Intermittent Infusion: Diluent: May be di-
luted in D5W or 0.9% NaCl. Concentration: Up
to 50 mcg/mL. Rate: see Direct IV.

● Y-Site Compatibility: acyclovir, alemtuzumab,
alfentanil, alprostadil, amikacin, aminocaproic
acid, aminophylline, amiodarone, amphotericin
cholesteryl, amphotericin B lipid complex, am-
photericin B liposome, anidulafungin, argatro-
ban, ascorbic acid, atracurium, atropine, azathio-
prine, aztreonam, benztropine, bivalirudin,
bumetanide, buprenorphine, butorphanol, cal-
cium chloride, calcium gluconate, carboplatin,
carmustine, caspofungin, cefazolin, cefopera-
zone, cefotaxime, cefotetan, cefoxitin, ceftaroline,
ceftazidime, ceftriaxone, cefuroxime, chloram-
phenicol, chlorpromazine, cisatracurium, cispla-

tin, clindamycin, cyanocobalamin, cyclophospha-
mide, cyclosporine, cytarabine, dactinomycin,
daptomycin, dexamethasone, dexmedetomidine,
digoxin, diltiazem, diphenhydramine, dobuta-
mine, docetaxel, dopamine, doripenem, doxacu-
rium, doxapram , doxorubicin, doxycycline, ena-
laprilat, ephedrine, epinephrine, epirubicin,
epoetin alfa, eptifibatide, erythromycin, esmolol,
etomidate, etoposide, etoposide phosphate, fam-
otidine, fenoldopam, fluconazole, fludarabine,
fluorouracil, folic acid, furosemide, ganciclovir,
gemcitabine, gentamicin, glycopyrrolate, granise-
tron, heparin, hetastarch, hydrocortisone, hydro-
morphone, idarubicin, ifosfamide, imipenem/ci-
lastatin, insulin, irinotecan, isoproterenol,
ketorolac, labetalol, levofloxacin, lidocaine, line-
zolid, lorazepam, magnesium sulfate, mannitol,
mechlorethamine, meperidine, metaraminol,
methotrexate, methoxamine, methyldopate,
methylpresnisolone, metoclopramide, metopro-
lol, metronidazole, midazolam, milrinone, mito-
xantrone, mivacurium, morphine, multivitamins,
mycophenolate, nafcillin, nalbuphine, naloxone,
nesiritide, nicardipine, nitroglycerin, nitroprus-
side, norepinephrine, octreotide, ondansetron,
oxacillin, oxaliplatin, oxytocin, paclitaxel, palon-
osetron, pamidronate, pancuronium, papaverine,
pemetrexed, penicillin G, pentamidine, pentobar-
bital, phenobarbital, phentolamine, phenyleph-
rine, phytonadione, pipercillin/tazobactam, po-
tassium acetate, potassium chloride,
procainamide, prochlorperazine, promethazine,
propofol, propranolol, protamine, pyridoxime,
quinupristin/dalfopristin, ranitidine, remifentanil,
rituximab, rocuronium, sargramostim, scopola-
mine, sodium acetate, sodium bicarbonate, strep-
tokinase, succinylcholine, sufentanil, tacrolimus,
teniposide, theophylline, thiamine, thiopental, thi-
otepa, ticarcillin/clavulanate, tigecycline, tirofi-
ban, tobramycin, tolazoline, trastuzumab, trime-
taphan, vancomycin, vasopressin, vecuronium,
verapamil, vincristine, vinorelbine, vitamin B
complex with C, voriconazole, zoledronic acid.

● Y-Site Incompatibility: azithromycin, dantro-
lene, diazoxide, pantoprazole, phenytoin, tri-
methoprim/sulfamethoxazole.

Patient/Family Teaching
● Discuss the use of anesthetic agents and the sen-

sations to expect with the patient before surgery.
● Explain pain assessment scale to patient.
● Caution patient to change positions slowly to min-

imize orthostatic hypotension. Geri: Geriatric pa-
tients may be a greater risk for orthostatic hypo-
tension and, consequently, falls. Teach patient to
take precautions until drug effects have com-
pletely resolved.
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● Medication causes dizziness and drowsiness. Ad-
vise patient to call for assistance during ambula-
tion and transfer and to avoid driving or other ac-
tivities requiring alertness for 24 hr after
administration during outpatient surgery.

● Instruct patient to avoid alcohol or other CNS de-
pressants for 24 hr after administration for out-
patient surgery.

Evaluation/Desired Outcomes
● General quiescence.
● Reduced motor activity.
● Pronounced analgesia.

REMS HIGH ALERT

fentaNYL (transdermal)
(fen-ta-nil)
Duragesic
Classification
Therapeutic: opioid analgesics, anesthetic
adjuncts
Pharmacologic: opioid agonists

Schedule II

Pregnancy Category C

Indications
Moderate to severe chronic pain requiring continu-
ous opioid analgesic therapy for an extended time at
a dose of 25 mcg/hr or more of the transdermal sys-
tem. Transdermal fentanyl is not recommended for
the control of postoperative, mild, or intermittent
pain, nor should it be used for short-term pain re-
lief.

Action
Binds to opiate receptors in the CNS, altering the re-
sponse to and perception of pain. Therapeutic Ef-
fects: Decrease in severity of chronic pain.

Pharmacokinetics
Absorption: Well absorbed (92% of dose)
through skin surface under transdermal patch, cre-
ating a depot in the upper skin layers. Release from
transdermal system into systemic circulationqgrad-
ually to a constant rate, providing continuous deliv-
ery for 72 hr.
Distribution: Crosses the placenta; enters breast
milk.
Metabolism and Excretion: Mostly metabolized
by the liver (CYP3A4 enzyme system); 10–25% ex-
creted unchanged by the kidneys.
Half-life: 17 hr after removal of a single applica-
tion patch,qto 21 hr after removal of multiple

patches (because of continued release from deposi-
tion of drug in skin layers).

TIME/ACTION PROFILE (p pain)

ROUTE ONSET PEAK DURATION

Transdermal 6 hr† 12–24 hr 72 hr‡

†Achievement of blood levels associated with analgesia.
Maximal response and dose titration may take up to 6 days
‡While patch is worn

Contraindications/Precautions
Contraindicated in: Hypersensitivity to fentanyl
or adhesives; Known intolerance; Acute pain (onset
not rapid enough); Postoperative pain; Mild or in-
termittent pain; Alcohol intolerance (small amounts
of alcohol released into skin); OB: Not recom-
mended during labor and delivery; Lactation: May
cause adverse affects in infant.
Use Cautiously in: Diabetes; Patients with severe
pulmonary or hepatic disease; CNS tumors;qintra-
cranial pressure; Head trauma; Adrenal insuffi-
ciency; Undiagnosed abdominal pain; Hypothyroid-
ism; Alcoholism; Cardiac disease (particularly
bradyarrhythmias); Fever or situations that increase
body temperature (qrelease of fentanyl from deliv-
ery system); Titration period (additional analgesics
may be required); Cachectic or debilitated patients
(dosepsuggested because of altered drug disposi-
tion); Pedi: Safety not established for children �2 yr;
pediatric patients initiating therapy at 25 mcg/hr
should be opioid tolerant and receiving at least 60
mg oral morphine equivalents per day; Geri: Dosep
suggested due to altered drug disposition.

Adverse Reactions/Side Effects
CNS: confusion, sedation, weakness, dizziness, rest-
lessness. Resp: APNEA, bronchoconstriction, laryn-
gospasm, respiratory depression. CV: bradycardia.
GI: anorexia, constipation, dry mouth, nausea, vom-
iting. Derm: sweating, erythema. Local: applica-
tion site reactions. MS: skeletal and thoracic muscle
rigidity. Misc: physical dependence, psychological
dependence.

Interactions
Drug-Drug: Avoid use in patients who have re-
ceived MAO inhibitors within the previous 14 days
(may produce unpredictable, potentially fatal reac-
tions). Concomitant use of CYP3A4 inhibitors in-
cluding ritonavir, ketoconazole, itraconazole,
clarithromycin, nelfinavir, nefazodone, dilti-
azem, aprepitant, fluconazole, fosamprenavir,
verapamil, and erythromycin may result inq
plasma levels andqrisk of CNS and respiratory de-
pression. Levels and effectiveness may bepby
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drugs that induce the CYP3A4 enzyme.qCNS
and respiratory depression with other CNS depres-
sants, including alcohol, antihistamines, anti-
depressants, sedative/hypnotics, and other
opioids.
Drug-Natural Products: Concomitant use of
kava-kava, valerian, or chamomile canqCNS
depression.
Drug-Food: Grapefruit juice is a moderate in-
hibitor of the CYP3A4 enzyme system; concurrent
use mayqblood levels and the risk of respiratory
and CNS depression. Careful monitoring and dose
adjustment is recommended.

Route/Dosage
Transdermal (Adults): 25 mcg/hr is the initial
dose; patients who have not been receiving opioids
should receive not more that 25 mcg/hr. To calcu-
late the dose of transdermal fentanyl required in pa-
tients who are already receiving opioid analgesics,
assess the 24-hr requirement of currently used
opioid. Using the equianalgesic table in Appendix K,
convert this to an equivalent amount of morphine/24
hr. Conversion to fentanyl transdermal may be ac-
complished by using the fentanyl conversion table
(Appendix K). During dose titration, additional
short-acting opioids should be available for any
breakthrough pain that may occur. Morphine 10 mg
IM or 60 mg PO q 4 hr (60 mg/24 hr IM or 360 mg/
24 hr PO) is considered to be approximately equiva-
lent to transdermal fentanyl 100 mcg/hr. Transder-
mal patch lasts 72 hr in most patients. Some patients
require a new patch every 48 hr.
Transdermal (Adults �60 yr, Debilitated, or
Cachectic Patients): Initial dose should be 25
mcg/hr unless previous opioid use was �135 mg
morphine PO/day (or other opioid equivalent).

Availability (generic available)
Transdermal systems: 12 mcg/hr, 25 mcg/hr, 50
mcg/hr, 75 mcg/hr, 100 mcg/hr.

NURSING IMPLICATIONS
Assessment
● Assess type, location, and intensity of pain before

and 24 hr after application and periodically dur-
ing therapy. Monitor pain frequently during initia-
tion of therapy and dose changes to assess need
for supplementary analgesics for breakthrough
pain.

● Assess BP, pulse, and respirations before and pe-
riodically during administration. If respiratory
rate is �10/min, assess level of sedation. Physical
stimulation may be sufficient to prevent signifi-
cant hypoventilation. Dose may need to be de-
creased by 25–50%. Initial drowsiness will di-
minish with continued use.

● Prolonged use may lead to physical and psycho-
logical dependence and tolerance. This should
not prevent patient from receiving adequate anal-
gesia. Most patients who receive opioid analge-
sics for pain do not develop psychological depen-
dence.

● Progressively higher doses may be required to re-
lieve pain with long-term therapy. It may take up
to 6 days after increasing doses to reach equilib-
rium, so patients should wear higher dose
through 2 applications before increasing dose
again.

● Assess bowel function routinely. Prevent constipa-
tion with increased intake of fluids and bulk, and
laxatives to minimize constipating effects. Admin-
ister stimulant laxatives routinely if opioid use ex-
ceeds 2–3 days, unless contraindicated.

● Lab Test Considerations: Mayqplasma amy-
lase and lipase levels.

● Toxicity and Overdose: If an opioid antago-
nist is required to reverse respiratory depression
or coma, naloxone (Narcan) is the antidote. Di-
lute the 0.4-mg ampule of naloxone in 10 mL of
0.9% NaCl and administer 0.5 mL (0.02 mg) by
direct IV push every 2 min. For patients weighing
�40 kg, dilute 0.1 mg of naloxone in 10 mL of
0.9% NaCl for a concentration of 10 mcg/mL and
administer 0.5 mcg/kg every 2 min. Titrate dose
to avoid withdrawal, seizures, and severe pain.
Monitor patient closely; dose may need to be re-
peated or may need to be administered as an in-
fusion because of long duration of action despite
removal of patch.

Potential Nursing Diagnoses
Chronic pain (Indications)
Risk for injury (Side Effects)

Implementation
● Do not confuse fentanyl with sufentanil.
● High Alert: Accidental overdose of opioid anal-

gesics has resulted in fatalities. Before adminis-
tering, confirm patient is opioid tolerant and clar-
ify ambiguous orders; have second practitioner
independently check original order and dose cal-
culations.

● Duragesic-12 delivers 12.5 mcg/hr of fentanyl.
Use supplemental doses of short-acting opioid
analgesics to manage pain until relief is obtained
with the transdermal system. Patients may con-
tinue to require supplemental opioids for break-
through pain. If �100 mcg/hr is required, use
multiple transdermal systems.

● Titrate dose based on patient’s report of pain un-
til adequate analgesia (50% reduction in patient’s
pain rating on numerical or visual analogue scale
or patient reports satisfactory relief) is attained.
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Determine dose by calculating the previous 24-hr
analgesic requirement and converting to the
equianalgesic morphine dose using Appendix K.
The conversion ratio from morphine to transder-
mal fentanyl is conservative; 50% of patients may
require a dose increase after initial application.
Increase after 3 days based on required daily
doses of supplemental analgesics. Increases
should be based on ratio of 45 mg/24 hr of oral
morphine to 12.5 mcg/hr increase in transdermal
fentanyl dose.

● Coadministration with nonopioid analgesics may
have additive analgesic effects and permit lower
opioid doses.

● To convert to another opioid analgesic, remove
transdermal fentanyl system and begin treatment
with half the equianalgesic dose of the new anal-
gesic in 12–18 hr.

● Medication should be discontinued gradually af-
ter long-term use to prevent withdrawal symp-
toms.

● Transdermal: Apply system to flat, nonirritated,
and nonirradiated site such as chest, back, flank,
or upper arm. If skin preparation is necessary,
use clear water and clip, do not shave, hair. Allow
skin to dry completely before application. Apply
immediately after removing from package. Do not
alter the system (i.e., cut) in any way before ap-
plication. Remove liner from adhesive layer and
press firmly in place with palm of hand for 30
sec, especially around the edges, to make sure
contact is complete. Remove used system and
fold so that adhesive edges are together. Flush
system down toilet immediately on removal or
follow the institutional policy. Apply new system
to a different site.

Patient/Family Teaching
● Instruct patient in how and when to ask for and

take pain medication.
● Instruct patient in correct method for application

and disposal of transdermal system. Fatalities
have occurred from children having access to im-
properly discarded patches. May be worn while
bathing, showering, or swimming.

● May cause drowsiness or dizziness. Caution pa-
tient to call for assistance when ambulating or
smoking and to avoid driving or other activities
requiring alertness until response to medication
is known.

● Advise patient to change positions slowly to mini-
mize dizziness.

● Caution patient to avoid concurrent use of alco-
hol or other CNS depressants with this medica-
tion.

● Advise patient that fever, electric blankets, heating
pads, saunas, hot tubs, and heated water beds in-
crease the release of fentanyl from the patch.

● Advise patient that good oral hygiene, frequent
mouth rinses, and sugarless gum or candy may
decrease dry mouth.

● Advise patient to notify health care professional of
all Rx or OTC medications, vitamins, or herbal
products being taken and to consult with health
care professional before taking other medica-
tions.

● Instruct female patient to notify health care pro-
fessional if pregnancy is planned or suspected or
if breastfeeding.

● Advise patient referred for MRI test to discuss
patch with referring health care professional and
MRI facility to determine if removal of patch is
necessary prior to test and for directions for re-
placing patch.

Evaluation/Desired Outcomes
● Decrease in severity of pain without a significant

alteration in level of consciousness, respiratory
status, or BP.

REMS HIGH ALERT

FENTANYL (transmucosal)
(fen-ta-nil)
fentaNYL (buccal soluble film)
Onsolis

fentaNYL (buccal tablet)
Fentora

fentaNYL (nasal spray)
Lazanda

fentaNYL (oral transmucosal loz-
enge)
Actiq

fentaNYL (sublingual tablet)
Abstral
Classification
Therapeutic: opioid analgesics
Pharmacologic: opioid agonists

Schedule II

Pregnancy Category C
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Indications
Management of breakthrough pain in cancer pa-
tients �18 yr old already receiving opioids and tol-
erant to around-the-clock opioids for persistent
cancer pain (60 mg/day of oral morphine or equiva-
lent).

Action
Binds to opioid receptors in the CNS, altering the re-
sponse to and perception of pain. Therapeutic Ef-
fects: Decrease in severity of breakthrough pain.

Pharmacokinetics
Absorption: Buccal soluble film—51% ab-
sorbed from buccal mucosa and remaining 49% is
swallowed (20% of which becomes systemically
available); Buccal tablet—65% absorbed from
buccal mucosa; 50% is absorbed transmucosally,
remainder is swallowed and is absorbed slowly from
the GI tract. Buccal absorption is enhanced by an ef-
fervescent reaction in the dose form; Nasal spray—
Well absorbed from nasal mucosa (bioavailability
higher than that of oral transmucosal lozenge); Oral
transmucosal lozenge— Initial rapid absorption
(25%) from buccal mucosa is followed by more
prolonged absorption (25%) from GI tract (com-
bined bioavailability 50%); Sublingual tablets—
54% absorbed from oral mucosa following sublin-
gual administration.
Distribution: Readily crosses the placenta and en-
ters breast milk.
Metabolism and Excretion: Mostly metabolized
in the liver and intestinal mucosa via the the CYP3A4
enzyme system; inactive metabolites are excreted in
urine; � 7% excreted unchanged in urine.
Half-life: Buccal soluble film—14 hr; Buccal
tablet—2.6–11.7 hr (qwith dose); Nasal
spray—15–25 hr (qwith dose); Sublingual tab-
let—5–10 hr (qwith dose); Transmucosal loz-
enge—7 hr.

TIME/ACTION PROFILE (decreased pain)

ROUTE ONSET PEAK DURATION

Buccal solu-
ble film

15–30 min 1 hr 2–6 hr

Buccal tablet 15 min 40–60 min 60 min
Nasal spray within 10 min unknown 2–4 hr
Oral transmu-

cosal loz-
enge

rapid 15–30 min several hr

SL within 30 min 30–60 min 2–4 hr

Contraindications/Precautions
Contraindicated in: Known intolerance or hyper-
sensitivity; Acute/post-operative pain including head-
ache/migraine, dental pain or emergency room use;
Opioid—naive (non-tolerant) patients; Concurrent
use of MAO inhibitors; OB: Labor and delivery; Lac-

tation: Avoid use during breastfeeding; may cause in-
fant sedation and/or respiratory depression.
Use Cautiously in: Chronic obstructive pulmo-
nary disease or preexisting medical conditions pre-
disposing to hypoventilation; Concurrent use of CNS
active drugs; History of substance abuse; Severe re-
nal/hepatic impairment (use lowest effective starting
dose); Concurrent use of CYP3A4 inhibitors (use
lowest effective dose); Bradyarrhythmias; OB: Use
only if the potential benefit justifies the potential risk
to the fetus. Chronic maternal treatment with opioids
during pregnancy may result in neonatal abstinence
syndrome; Geri: May be more sensitive to effects and
may have anqrisk of adverse reactions; titrate dos-
age carefully; Pedi: Safety and effectiveness not es-
tablished.
Exercise Extreme Caution in: Patients suscepti-
ble to intracranial effects of CO2 retention including
those withqintracranial pressure, head injuries or
impaired consciousness.

Adverse Reactions/Side Effects
Opioid side effectsqwithqdosage.
CNS: dizziness, drowsiness, headache, confusion,
depression, fatigue, hallucinations, headache, in-
somnia, weakness. Resp: RESPIRATORY DEPRESSION,
dyspnea. CV: hypotension. GI: constipation, nausea,
vomiting, abdominal pain, anorexia, dry mouth.
Misc: allergic reaction including ANAPHYLAXIS, phys-
ical dependence, psychological dependence.

Interactions
Drug-Drug: Should not be used within 14 days of
MAO inhibitors because of possible severe and
unpredictable reactions. Concurrent use of CYP3A4
inhibitorsincluding ritonavir, ketoconazole,
itraconazole, fluconazoleclarithromycin,
erythromycin, nefazodone, diltiazem, verapa-
mil, amprenavir, nelfinavir, fosamprenavirq
levels and risk of opioid toxicity; careful monitoring
during initiation, dose changes or discontinuation of
the inhibitor is recommended and dose changes
may be necessary. Concurrent use with CYP3A4 in-
ducers including barbiturates, carbamazepine,
efavirenz, corticosteroids, modafinil, nevirap-
ine, oxcarbazepine, phenobarbital, phenytoin,
rifabutin, or rifampin maypfentanyl levels and
analgesia; if inducers are discontinued or dosagep,
patients should be monitored for signs of opioid tox-
icity and necessary dose adjustments made. CNS
depressants including other opioids, sedative/
hypnotics,general anesthetics, phenothia-
zines, skeletal muscle relaxants, sedating anti-
histamines and alcohol mayqCNS depression,
hypoventilation and hypotension.
Drug-Natural Products: St. John’s wort is an
inducer of CYP3A4; concurrent use mayplevels and
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analgesia; if inducers are discontinued or dosage
decreased, patients should be monitored for signs of
opioid toxicity and necessary dosage adjustments
made.
Drug-Food: Grapefuit juice is a moderate inhib-
itor of CYP3A4 enzyme system; concurrent use may
qlevels and the risk of CNS and respiratory depres-
sion. Careful monitoring and dose adjustment may
be necessary.

Route/Dosage
Transmucosal products are not equiva-
lent on a mcg-to-mcg basis
Buccal (Adults): Tablets–100 mcg, then titrate to
dose that provides adequate analgesia without un-
due side effects; Soluble film—200 mcg initially,
then titrate using 200 mcg increments (up to a max-
imum of four 200 mcg films or a single 1200 mcg
film) to adequate analgesia without undue side ef-
fects (not to exceed one dose per episode; no more
than four doses per day; separate by at least 2
hours).
Intranasal (Adults): One 100-mcg spray in one
nostril initially, then titrate in a step-wise manner
(qto one 100-mcg spray in each nostril [200 mcg
total], then one 400-mcg spray in one nostril, then
one 400-mcg spray in each nostril [800 mcg total]
to provide adequate analgesia without undue side ef-
fects (up to a maximum of one 400-mcg spray in
each nostril).
Oral transmucosal (Adults): One 200 mcg unit
dissolved in mouth (see Implementation section)
over 15 min; additional unit may be used 15 min af-
ter first unit is completed. If more than one unit is
required per episode (as evaluated over several epi-
sodes), dose may beqas required to control pain.
Optimal usage/titration should result in using no
more than 4 units/day.
SL (Adults): 100 mcg initially, then titrate using
100 mcg increments to provide adequate analgesia
without undue side effects (not to exceed 2 doses
per episode; no more than four doses per day; sepa-
rate by at least 2 hrs).

Availability (generic available)
Buccal tablets: 100 mcg, 200 mcg, 300 mcg, 400
mcg, 600 mcg, 800 mcg. Cost: 200 mcg $1,006.04/
28. Buccal soluble film: 200 mcg, 400 mcg, 600
mcg, 800 mcg, 1200 mcg. Nasal spray: 100 mcg/
spray, 400 mcg/spray. Oral transmucosal loz-
enge on a stick (berry flavor-sugar free): 200
mcg, 400 mcg, 600 mcg, 800 mcg, 1200 mcg, 1600
mcg. Cost: Generic—400 mcg $599.93/30, 1200
mcg $799.93/30, 1600 mcg $1,155.89/30. Sublin-

gual tablets: 100 mcg, 200 mcg, 300 mcg, 400
mcg, 600 mcg, 800 mcg.

NURSING IMPLICATIONS
Assessment
● Monitor type, location, and intensity of pain be-

fore and 1 hr after administration of transmu-
cosal fentanyl.

● Assess BP, pulse, and respirations before and pe-
riodically during administration. If respiratory
rate is �10 min, assess level of sedation. Physical
stimulation may be sufficient to prevent hypoven-
tilation. Subsequent doses may need to be de-
creased. Patients tolerant to opioid analgesics are
usually tolerant to the respiratory depressant ef-
fects also.

● Monitor for application site reactions (paresthe-
sia, ulceration, bleeding, pain, ulcer, irritation).
Reactions are usually self-limited and rarely re-
quire discontinuation.

● Lab Test Considerations: May cause anemia,
neutropenia, thrombocytopenia, and leukopenia.

● May cause hypokalemia, hypoalbuminemia, hy-
percalcemia, hypomagnesemia, and hyponatre-
mia.

● Toxicity and Overdose: If an opioid antago-
nist is required to reverse respiratory depression
or coma, naloxone (Narcan) is the antidote. Di-
lute the 0.4-mg ampule of naloxone in 10 mL of
0.9% NaCl and administer 0.5 mL (0.02 mg) by
direct IV push every 2 min. For patients weighing
�40 kg, dilute 0.1 mg of naloxone in 10 mL of
0.9% NaCl for a concentration of 10 mcg/mL and
administer 0.5 mcg every 2 min. Use extreme
caution when titrating dose in patients physically
dependent on opioid analgesics to avoid with-
drawal, seizures, and severe pain. Duration of
respiratory depression may be longer than dura-
tion of opioid antagonist, requiring repeated
doses.

Potential Nursing Diagnoses
Acute pain (Indications)
Risk for injury (Adverse Reactions)

Implementation
● High Alert: Accidental overdose of opioid anal-

gesics has resulted in fatalities. Before adminis-
tering, clarify all ambiguous orders; have second
practitioner independently check original order
and dose calculations.

● Do not confuse fentanyl with sufentanil.
● Patients considered opioid-tolerant are those who

are taking �60 mg of oral morphine/day, at least
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25 mcg transdermal fentanyl/hr, 30 mg of oxyco-
done/day, 8 mg of hydromorphone/day or an
equianalgesic dose of another opioid for �1 wk.

● High Alert: Dose may be lethal to a child; keep
out of reach of children.

● Do not substitute fentanyl products; doses are not
equivalent.

● REMS: Healthcare professionals who prescribe
transmucosal immediate-release fentanyl (TIRF)
medicines for outpatient use are required to en-
roll in the TIRF REMS Access program. Health
care professionals already enrolled in an individ-
ual Risk Evaluation and Mitigation Strategy
(REMS) program for at least one TIRF medicine,
will be automatically transitioned to the shared
TIRF REMS Access program, and do not need to
re-enroll. Enrollment renewal in TIRF REMS pro-
gram is required every two years from the date of
enrollment. Information can be found at
www.TIRFREMSaccess.com. A TIRF REMS Access
Patient-Prescriber Agreement Form must be
signed with each new patient before writing the
patient’s first TIRF prescription and health care
professionals must also provide patients with a
copy of the Medication Guide during counseling
about the proper use of their TIRF medicine.
Pharmacists who dispense TIRF medicines are
also required to enroll in the TIRF REMS pro-
gram and re-enroll every 2 yrs. Patients are en-
rolled in the TIRF REMS Access program by the
pharmacy at the time their first prescription is
filled. Patients can locate a participating phar-
macy by consulting their prescriber or calling the
TIRF REMS Access program at 1-866-822-1483.

● Buccal: Fentora: Do not attempt to push tablet
through blister, may cause damage to tablet.
Open by tearing along perforations to separate
from blister card. Then bend blister unit on line
where indicated. Blister backing should then be
peeled to expose tablets. Use immediately; do not
store, may damage integrity of tablet. Tablets are
not to be sucked, chewed or swallowed whole;
this will reduce medication effectiveness. Place
between cheek and gum above a molar and allow
medication to dissolve, usually 14–25 min. May
cause bubbling sensation between teeth and gum
while tablet dissolves. Do not attempt to split tab-
let. After 30 min, if remnants of tablet remain,
swallow with glass of water.

● For patients not previously using transmucosal
fentanyl, initial dose should be 100 mcg. Titrate
to provide adequate relief while minimizing side
effects. For patients switching from oral transmu-
cosal fentanyl to fentanyl buccal, if transmucosal
dose is 200–400 mcg, switch to 100 mcg buccal;
if transmucosal dose is 600–800 mcg, switch to

200 mcg buccal; if transmucosal dose is 1200–
1600 mcg, switch to 400 mcg buccal fentanyl.

● Dose may be repeated once during a single epi-
sode of breakthrough pain if not adequately re-
lieved. Re-dose may occur 30 min after start of
administration of fentanyl buccal and the same
dose should be used.

● If more than one dose is required per break-
through pain episode for several consecutive epi-
sodes, dose of maintenance opioid and fentanyl
buccal should be adjusted. To increase dose, use
multiples of 100 mcg tablet, use two 100 mcg tab-
lets (one on each side of mouth in buccal cavity).
If unsuccessful in controlling breakthrough pain
episode, two 100 mcg tablets may be placed on
each side of mouth in buccal cavity (four 100
mcg tablets). Titrate above 400 mcg by 200 mcg
increments. To reduce risk of overdose, patients
should have only one strength available at any one
time.

● Once a successful dose has been established, if
more than 4 breakthrough pain episodes/day oc-
cur, re-evaluate opioid dose for persistent pain.

● Inform patient if medication is no longer needed
they should contact Cephalon at 1-800-896-5855
or remove from blister pack and flush any re-
maining product down toilet.

● Buccal: Onsolis: Use tongue to wet inside of
cheek or rinse mouth with water to wet area for
placement of film. Open package immediately
prior to use. Place entire film near tip of dry fin-
ger with pink side facing up and hold in place.
Place pink side of film against inside of cheek.
Press and hold film in place for 5 seconds. Film
should stay in place on its own after this period.
May consume liquids after 5 min. Do not cut or
tear film prior to use. Film should dissolve within
15–30 min after application. Do not manipulate
with tongue or fingers; avoid eating food until film
has dissolved.

● If film is chewed or swallowed, lower peak con-
centration and lower bioavailability may result.

● Dose must be started with one 200 mcg film; do
not convert patients on a mcg/mcg basis. If ade-
quate relief is not achieved with one 200 mcg
film, titrate using multiples of the 200 mcg film to
provide adequate relief while minimizing side ef-
fects. Do not use more than 4 of the 200 mcg
films simultaneously. Do not place on top of each
other; use both sides of the mouth. If adequate
pain relief is not achieved after 800 mcg (four
200 mcg films) and patient tolerated 800 mcg
dose, treat next episode with one 1200 mcg film.
Do not use doses above 1200 mcg.

● Single doses should be separated by at least 2 hr.
Use fentanyl buccal film only once per break-

http://www.TIRFREMSaccess.com
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through pain episode; do not redose. Other res-
cue medications may be used as directed.

● Once a successful dose has been established, if
more than 4 breakthrough pain episodes/day oc-
cur, re-evaluate opioid dose for persistent pain.

● To dispose of unneeded films, open foil packets,
drop films into toilet and flush.

● Intranasal: Lazanda: Prime the device before
use by spraying into the pouch (4 sprays in total).
Insert nozzle of the bottle a short distance (about
1/2 inch or 1 cm) into nose and point towards
bridge of nose, tilting the bottle slightly. Press
down firmly on finger grips until a “click” is
heard and the number in the counting window
advances by one. Advise patients that the fine mist
spray is not always felt on the nasal mucosal
membrane and to rely on the audible click and
advancement of dose counter to confirm a spray
has been administered.

● All patients (including those switching from an-
other fentanyl product) must start using ONE 100
mcg spray of fentanyl sublingual (1 spray in one
nostril). If adequate analgesia is obtained within
30 minutes of administration of the 100 mcg sin-
gle spray, treat subsequent episodes of break-
through pain with this dose. If adequate analgesia
is not achieved with first 100 mcg dose, dose es-
calate in a step-wise manner over consecutive ep-
isodes of breakthrough pain until adequate anal-
gesia with tolerable side effects is achieved.
Patients MUST wait at least 2 hours before treat-
ing another episode of breakthrough cancer pain
with fentanyl intranasal. Confirm the dose of fen-
tanyl intranasal that works for patient with a sec-
ond episode of breakthrough pain and review
their experience with their health care profes-
sional to determine if that dose is appropriate, or
whether a further adjustment is warranted.

● During any episode of breakthrough cancer pain,
if there is inadequate pain relief after 30 minutes
following fentanyl intranasal dosing or if a sepa-
rate episode of breakthrough cancer pain occurs
before the next dose of fentanyl intranasal is per-
mitted (i.e. within 2 hours), patients may use a
rescue medication as directed by their healthcare
professional.

● For patients no longer requiring opioid therapy,
consider discontinuing fentanyl sublingual along
with a gradual downward titration of other
opioids to minimize possible withdrawal effects.
In patients who continue to take chronic opioid
therapy for persistent pain but no longer require
treatment for breakthrough pain, fentanyl intra-

nasal therapy can usually be discontinued imme-
diately.

● Transmucosal Actiq: Open the foil package im-
mediately before use. Instruct patient to place
unit in the mouth between the cheek and lower
gum, moving it from one side to the other using
the handle. Patient should suck, not chew, the
lozenge. If it is chewed and swallowed, lower
peak concentrations and lower bioavailability
may occur. Instruct patient to consume lozenge
over 15-min period; longer or shorter periods
may be less efficacious. If signs of excessive
opioid effects occur, remove from patient’s
mouth immediately and decrease future doses.

● Initial dose for breakthrough pain should be 200
mcg. Six 200-mcg units should be prescribed and
should be used before increasing to a higher
dose. If one unit is ineffective, a second unit may
be started 15 min after the completion of the first
unit. Do not use more than 2 units during a single
episode of breakthrough pain during titration
phase. With each new dose during titration, 6
units should be prescribed, allowing treatment of
several episodes of breakthrough pain. Adequate
dose is determined based on effective analgesia
with acceptable side effects. Side effects during ti-
tration period are usually greater than after effec-
tive dose is determined.

● Once an effective dose is determined, instruct pa-
tient to limit dose to 4 units/day. If �4 units/day
are required, consider increasing the dose of the
long-acting opioid.

● Discontinue with a gradual decrease in dose to
prevent signs and symptoms of abrupt with-
drawal.

● To dispose of remaining unit, using wire-cutting
pliers cut off the drug matrix end so that it falls
into the toilet. Flush remaining drug matrix down
toilet. Drug remaining on handle may be removed
by placing under running warm water until dis-
solved. Dispose of drug-free handle according to
institutional protocol. High Alert: Partially con-
sumed units are no longer protected by child-re-
sistant pouch; dose may still be fatal. A temporary
child-resistant storage bottle is provided for par-
tially consumed units that cannot be disposed of
properly.

● SL: Abstral: Dose must start with 100 mcg ini-
tially, titrate to adequate pain relief, if initial dose
is adequate, this will be the dose for subsequent
breakthrough pain, if dose is inadequate within
30 min give supplemental 100 mcg dose andq
next breakthrough dose by 100 mcg, if inade-
quate continue toqbreakthrough dose to 300,
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then 400, then 600 mcg then 800 mcg; limit treat-
ment to 4 episodes/24 hr.

● If inadequate analgesia, a second dose may be
used after 30 min. No more than 2 doses may be
used to treat an episode of breakthrough pain.
Episodes should be separated by at least 2 hrs.
Other rescue medications may be used as di-
rected.

● Once a successful dose has been established, if
more than 4 breakthrough pain episodes/day oc-
cur, reevaluate opioid dose for persistent pain.

● Place tablet on the floor of the mouth directly un-
der the tongue and allow to dissolve completely;
do not chew, suck, or swallow. Do not eat or
drink anything until tablet is dissolved. In patients
with dry mouth, water may be used to moisten
oral mucosa before taking sublingual fentanyl.
Advise patient to dispose of unused fentanyl sub-
lingual tablets by removing from blister pack and
flushing down toilet.

Patient/Family Teaching
● Instruct patient to take fentanyl as directed. Do

not take more often than prescribed, keep out of
reach of children, protect it from being stolen,
and do not share with others, even if they have the
same symptoms. Open only when ready to admin-
ister. Advise patient to review Medication Guide-
before and with each Rx refill; new information
may be available. Advise patient to notify health
care professional if breakthrough pain is not alle-
viated, worsens, if �4 units/day are required to
control pain, or if excessive opioid effects occur.

● Explain TIRF REMS Program to patient and care-
giver. Patients must sign the Patient-Prescriber
Agreement Form to confirm they understand the
risks, appropriate use, and storage of fentanyl
transmucosal.

● Advise patient to avoid grapefruit juice during
therapy.

● Caution patient to make position changes slowly
to minimize orthostatic hypotension.

● Medication causes dizziness and drowsiness. Ad-
vise patient to call for assistance during ambula-
tion and transfer, and to avoid driving or other
activities requiring alertness until response to
medication is known.

● Instruct patient to avoid concurrent use of alco-
hol or other CNS depressants, such as sleep aids.

● Advise patient to notify health care professional if
sores on gums or inside cheek become a prob-
lem.

● Advise patient to notify health care professional of
all Rx or OTC medications, vitamins, or herbal
products being taken and to consult with health
care professional before taking other medica-
tions.

● Advise patient to notify health care professional if
pregnancy is planned or suspected or if breast-
feeding.

● Actiq: Inform patient that this drug may contain
sugar and may cause dry mouth. Advise patient to
maintain good oral hygiene regular dental exams.

Evaluation/Desired Outcomes
● Decrease in severity of pain during episodes of

breakthrough pain in patients receiving long-act-
ing opioids.

ferrous fumarate, See IRON
SUPPLEMENTS.

ferrous gluconate, See IRON
SUPPLEMENTS.

ferrous sulfate, See IRON
SUPPLEMENTS.

ferumoxytol (fer-u-mox-y-tole)
Feraheme
Classification
Therapeutic: antianemics
Pharmacologic: iron supplements

Pregnancy Category C

Indications
Treatment of iron deficiency anemia in adult patients
with chronic kidney disease (CKD).

Action
Consists of a superparamagnetic iron oxide coated
with a carbohydrate shell; when the iron-carbohy-
drate complex enters the reticuloendothelial system
(RES), iron is released from the iron-carbohydrate
complex within macrophages. This iron can either
enter the intracellular storage iron pool or be trans-
ferred to erythroid precursor cells for incorporation
into hemoglobin. Therapeutic Effects: Improve-
ment in anemia in patients with chronic kidney dis-
ease.

Pharmacokinetics
Absorption: IV administration results in complete
bioavailability of iron-carboydrate complex, how-
ever iron is not liberated until incorporation into
RES.
Distribution: Taken up by RES.
Metabolism and Excretion: Iron can either be-
come part of intracellular ferritin or be transferred
to erythroid precursor cells.
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Half-life: 15 hr.

TIME/ACTION PROFILE (effect on anemia)

ROUTE ONSET PEAK DURATION

IV unknown unknown up to 1 mo

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Evidence of
iron overload; Anemia not due to iron deficiency;
Lactation: Avoid use.
Use Cautiously in: MRI; Geri: Consider age-re-
latedpin hepatic, renal, or cardiac function, and
concurrent diseases or other drug therapy; dose
cautiously; OB: Use only if potential benefit justifies
potential risk to the fetus; Pedi: Safety and effective-
ness not established.

Adverse Reactions/Side Effects
CNS: dizziness. CV: HYPOTENSION, hypertension, pe-
ripheral edema. GI: constipation, diarrhea, nausea.
Hemat: iron overload. Misc: hypersensitivity reac-
tions including ANAPHYLAXIS AND ANAPHYLACTOID RE-
ACTIONS.

Interactions
Drug-Drug: Maypabsorption of concurrently ad-
ministered oral iron preparations.

Route/Dosage
IV (Adults � 18yr): 510 mg initially, followed by a
second 510-mg IV injection 3 to 8 days later. Course
may be repeated after 1 mo.

Availability
Aqueous colloid for intravenous injection:
510-mg elemental iron/17 mL (30 mg/mL) vials.

NURSING IMPLICATIONS
Assessment
● Assess nutritional status and dietary history to de-

termine need for patient teaching.
● Assess bowel function for constipation or diar-

rhea. Notify health care professional and use ap-
propriate measures should these occur.

● Monitor BP frequently following administration
until stable. May cause hypotension. For patients
receiving hemodialysis, administer ferumoxytol
once the BP is stable and at least 1 hr of hemodi-
alysis has been completed.

● Observe patient for signs and symptoms of ana-
phylaxis (cardiac/cardiorespiratory arrest, clini-
cally significant hypotension, syncope, unrespon-
siveness, rash, pruritus, urticaria, laryngeal
edema, wheezing) for at least 30 min following
injection. May occur with first or subsequent
doses. Notify health care professional immedi-

ately if these occur. Keep epinephrine and resus-
citation equipment close by in the event of an an-
aphylactic reaction.

● Conduct MRI studies prior to administration. Al-
teration of MRI studies may persist for up to 3 mo
following a dose; if imaging is required within 3
mo after administration, use T1- or proton den-
sity-weighted MR pulse sequences to decrease ef-
fects; MRI using T2-weighted pulse sequences
should not be performed earlier than 4 weeks af-
ter administration; maximum alteration of vascu-
lar MRI is evident for 1–2 days after dose. Feru-
moxytol does not interfere with x-ray, computed
tomography (CT), or positron emission tomogra-
phy (PET), single photon emission computed to-
mography (SPECT), ultrasound, or nuclear imag-
ing.

● Lab Test Considerations: Monitor hemoglo-
bin, ferritin, iron and transferrin saturation prior
to and at least 1 mo following second dose and
regularly thereafter. Iron and transferrin bound
iron may be overestimated within first 24 hr by
measuring iron in the Fereheme complex.

Potential Nursing Diagnoses
Activity intolerance

Implementation
● Intermittent Infusion: Administer undiluted.

Do not administer solutions that are discolored
or contain particulate matter. Solution may be
stored at room temperature. Rate: Administer at
a rate of 1 mL/sec (30 mg/sec).

Patient/Family Teaching
● Explain purpose of iron therapy to patient.
● Advise patients to avoid MRI studies during and

for 3 mo following ferumoxytol therapy.
● May cause dizziness. Caution patient to avoid

driving or other activities requiring alertness until
response to medication is known.

● Advise patient to report signs and symptoms of
hypersensitivity reactions (rash, itching, dizzi-
ness, swelling, and breathing problems) to health
care professional immediately.

Evaluation/Desired Outcomes
● Improvement in iron deficiency anemia.

fesoterodine
(fee-soe-ter-o-deen)
Toviaz
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Classification
Therapeutic: urinary tract antispasmodics
Pharmacologic: anticholinergics

Pregnancy Category C

Indications
Treatment of overactive bladder function that results
in urinary frequency, urgency, or urge incontinence.

Action
Acts as a competitive muscarinic receptor antagonist
resulting in inhibition of cholinergically mediated
bladder contraction. Therapeutic Effects: De-
creased urinary frequency, urgency, and urge incon-
tinence.

Pharmacokinetics
Absorption: Rapidly absorbed following oral ad-
ministration, but is rapidly converted to its active
metabolite (bioavailability of metabolite 52%); fur-
ther metabolism occurs in the liver via CYP2D6 and
CYP3A4 enzyme systems. 16% of active metabolite is
excreted in urine, most of the remainder of inactive
metabolites are renally excreted. 7% excreted in fe-
ces.
Distribution: Unknown.
Metabolism and Excretion: Rapidly converted
by esterases to active metabolite.
Half-life: 7 hr (following oral administration).

TIME/ACTION PROFILE (active metabolite)

ROUTE ONSET PEAK DURATION

PO rapid 5 hr 24 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Urinary re-
tention; Gastric retention; Severe hepatic impair-
ment; Uncontrolled narrow-angle glaucoma.
Use Cautiously in: Significant bladder outlet ob-
struction (qrisk of retention); Severe renal insuffi-
ciency (dose adjustment required);pGI motility in-
cluding severe constipation; Treated narrow-angle
glaucoma (use only if benefits outweigh risks); My-
asthenia gravis; Severe renal impairment (dose
should not exceed 4 mg/day); Geri:qrisk of anti-
cholinergic side effects in patients �75 yr; OB, Lac-
tation: Avoid using unless potential benefits out-
weighs potential risk to fetus/neonate; Pedi: Safety
not established.

Adverse Reactions/Side Effects
CV: tachycardia (dose related). GI: dry mouth,
constipation, nausea, upper abdominal pain. GU:
dysuria, urinary retention. MS: back pain. Misc:
ANGIOEDEMA.

Interactions
Drug-Drug: Concurrent use of potent CYP3A4
enzyme inhibitors including ketoconazole,

itraconazole, and clarithromycinqblood levels
and risk of toxicity; daily dose should not exceed 4
mg. Use less potent inhibitors of CYP3A4 (such
as erythromycin) with caution; escalate dose care-
fully. Anticholinergic effects may alter the GI absorp-
tion of other drugs.

Route/Dosage
PO (Adults): 4 mg once daily initially may beqto 8
mg/daily; Concurrent potent CYP3A4 inhibitors or
CCr �30 mL/min—dose should not exceed 4 mg/
day.

Availability
Extended-release tablets: 4 mg, 8 mg.

NURSING IMPLICATIONS
Assessment
● Assess for urinary urgency, frequency, and urge

incontinence periodically throughout therapy.
● Monitor for signs and symptoms of angioedema

(swelling of face, lips, tongue, and/or larynx).
May occur with first or subsequent doses. Dis-
continue therapy and prove supportive therapy.
Have epinephrine, corticosteroids, and resuscita-
tion equipment available.

● Lab Test Considerations: May causeqALT
and GGT.

Potential Nursing Diagnoses
Impaired urinary elimination (Indications)
Urinary retention (Indications)

Implementation
● PO: Administer without regard to food.
● Extended-release tablets should be swallowed

whole; do not break, crush, or chew.

Patient/Family Teaching
● Instruct patient to take fesoterodine as directed.

If a dose is missed, omit and begin taking again
the next day; do not take 2 doses the same day.
Advise patient to read the Patient Information
sheet prior to initiation of therapy and with each
Rx refill.

● May cause drowsiness and blurred vision. Cau-
tion patient to avoid driving or other activities re-
quiring alertness until response to medication is
known.

● Advise patient to avoid alcohol; may increase
drowsiness.

● Advise patient to use caution in hot environments;
may cause decreased sweating and severe heat ill-
ness.

● Instruct patient to notify health care professional
of all Rx or OTC medications, vitamins, or herbal
products being taken and to consult with health
care professional before taking other medica-
tions.
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● Advise patient to stop medication and notify
health care professional if signs and symptoms of
angioedema occur.

● Advise patient to notify health care professional if
pregnancy is planned or suspected or if breast-
feeding.

Evaluation/Desired Outcomes
● Decreased urinary frequency, urgency, and urge

incontinence.

fexofenadine
(fex-oh-fen-a-deen)
Allegra
Classification
Therapeutic: allergy, cold, and cough rem-
edies, antihistamines

Pregnancy Category C

Indications
Relief of symptoms of seasonal allergic rhinitis.
Management of chronic idiopathic urticaria.

Action
Antagonizes the effects of histamine at peripheral
histamine–1 (H1) receptors, including pruritus and
urticaria. Also has a drying effect on the nasal mu-
cosa. Therapeutic Effects: Decreased sneezing,
rhinorrhea, itchy eyes, nose, and throat associated
with seasonal allergies. Decreased urticaria.

Pharmacokinetics
Absorption: Rapidly absorbed after oral adminis-
tration.
Distribution: Unknown.
Metabolism and Excretion: 80% excreted in
urine, 11% excreted in feces.
Half-life: 14.4 hr (qin renal impairment).

TIME/ACTION PROFILE (antihistaminic effect)

ROUTE ONSET PEAK DURATION

PO within 1 hr 2–3 hr 12–24 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity.
Use Cautiously in: Impaired renal function (q
dosing interval recommended); OB: use only if ma-
ternal benefit outweighs potential risk to fetus; Lac-
tation: Usually compatible with breastfeeding (AAP).

Adverse Reactions/Side Effects
CNS: drowsiness, fatigue. GI: dyspepsia. Endo:
dysmenorrhea.

Interactions
Drug-Drug: Magnesium and aluminum-con-
taining antacidspabsorption and may decrease
effectiveness.
Drug-Food: Apple, orange, and grapefruit
juicepabsorption and may decrease effectiveness.

Route/Dosage
PO (Adults and Children �12 yr): 60 mg twice
daily, or 180 mg once daily.
PO (Children 2–11 yr): 30 mg twice daily.
PO (Children 6 mo–2 yr): 15 mg twice daily.

Renal Impairment
PO (Adults): 60 mg once daily as a starting dose.
PO (Children 6–11 yr): 30 mg once daily as a
starting dose.

Availability (generic available)
Tablets: 30 mgOTC, 60 mgOTC, 120 mgOTC, 180
mgOTC. Orally disintegrating tablets: 30 mgOTC.
Suspension (berry flavor): 30 mg/5 mLOTC. In
combination with: pseudoephedrine (Allegra-
D). See Appendix B.

NURSING IMPLICATIONS
Assessment
● Assess allergy symptoms (rhinitis, conjunctivitis,

hives) before and periodically during therapy.
● Assess lung sounds and character of bronchial

secretions. Maintain fluid intake of 1500–2000
mL/day to decrease viscosity of secretions.

● Lab Test Considerations: Will cause false-
negative reactions on allergy skin tests; discon-
tinue 3 days before testing.

Potential Nursing Diagnoses
Ineffective airway clearance (Indications)
Risk for injury (Adverse Reactions)

Implementation
● Do not confuse Allegra with Viagra.
● PO: Administer with food or milk to decrease GI

irritation. Capsules and tablets should be taken
with water or milk, not juice.

Patient/Family Teaching
● Instruct patient to take medication as directed.

Take missed doses as soon as remembered un-
less almost time for next dose.

● Inform patient that drug may cause drowsiness,
although it is less likely to occur than with other
antihistamines. Avoid driving or other activities
requiring alertness until response to drug is
known.

● Instruct patient to contact health care profes-
sional if symptoms persist.
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Evaluation/Desired Outcomes
● Decrease in allergic symptoms.
● Decrease in urticaria.

fidaxomicin (fi-dax-oh-mye-sin)
Dificid
Classification
Therapeutic: anti-infectives
Pharmacologic: macrolides

Pregnancy Category B

Indications
Treatment of diarrhea associated with Clostridium
difficile.

Action
Bactericial action mostly against clostridia; inhibits
RNA synthesis. Acts locally in the GI tract to eliminate
Clostridium difficile. Therapeutic Effects:
Elimination of diarrhea caused by Clostridium dif-
ficile.

Pharmacokinetics
Absorption: Minimal systemic absorption.
Distribution: Stays primarily in the GI tract.
Metabolism and Excretion: Mostly transformed
via hydrolysis in the GI tract to OP-1118, its active
metabolite. Eliminated mostly (�92%) in feces:
�1% excreted in urine.
Half-life: Fidaxomicin—11.7 hr; OP-1118—
11.2 hr.

TIME/ACTION PROFILE

ROUTE ONSET PEAK DURATION

PO unknown unknown unknown

Contraindications/Precautions
Contraindicated in: None noted.
Use Cautiously in: OB, Lactation: Use during
pregnancy only if clearly needed, use cautiously dur-
ing lactation; Pedi: Safe and effective use in children
�18 yr has not been established.

Adverse Reactions/Side Effects
GI: GI HEMORRHAGE, nausea, abdominal pain. He-
mat: anemia, neutropenia.

Interactions
Drug-Drug: No significant interactions noted.

Route/Dosage
PO (Adults �18 yr): 200 mg twice daily for 10
days.

Availability
Tablets: 200 mg.

NURSING IMPLICATIONS
Assessment
● Monitor bowel function for diarrhea, abdominal

cramping, fever, and bloody stools. May begin up
to several weeks following cessation of antibiotic
therapy.

● Lab Test Considerations: May causeqserum
alkaline phosphatase, and hepatic enzymes.

● May causepserum bicarbonate,pplatelet count,
anemia, and neutropenia.

● May cause hyperglycemia and metabolic acidosis.

Potential Nursing Diagnoses
Risk for infection (Indications)
Diarrhea (Indications)

Implementation
● PO: Administer twice daily without regard to

food.

Patient/Family Teaching
● Instruct patient to take fidamoxicin as directed

for the full course of therapy, even if feeling bet-
ter. Skipping doses or not completing full course
of therapy may decrease effectiveness of therapy
and increase risk that bacteria will develop resis-
tance and not be treatable in the future.

● Advise female patients to notify health care pro-
fessional if pregnancy is planned or suspected or
if breastfeeding.

Evaluation/Desired Outcomes
● Decrease in diarrhea caused by Clostridium dif-

ficile.

filgrastim (fil-gra-stim)
Neupogen, G-CSF, granulocyte colony
stimulating factor
Classification
Therapeutic: colony-stimulating factors

Pregnancy Category C

Indications
Prevention of febrile neutropenia and associated in-
fection in patients who have received bone marrow–
depressing antineoplastics for the treatment of non-
myeloid malignancies. Reduction of time for neutro-
phil recovery and duration of fever in patients un-
dergoing induction and consolidation chemotherapy
for acute myelogenous leukemia. Reduction of time
to neutrophil recovery and sequelae of neutropenia
in patients with nonmyeloid malignancies undergo-
ing myeloablative chemotherapy followed by bone
marrow transplantation. Mobilization of hematopoi-
etic progenitor cells into peripheral blood for col-
lection by leukapheresis. Management of severe
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chronic neutropenia. Unlabeled Use: Neutro-
penia associated with HIV infection. Neonatal neu-
tropenia.

Action
A glycoprotein, filgrastim binds to and stimulates im-
mature neutrophils to divide and differentiate. Also
activates mature neutrophils. Therapeutic Ef-
fects: Decreased incidence of infection in patients
who are neutropenic from chemotherapy or other
causes. Improved harvest of progenitor cells for
bone marrow transplantation.

Pharmacokinetics
Absorption: Well absorbed after subcut adminis-
tration.
Distribution: Unknown.
Metabolism and Excretion: Unknown.
Half-life: Adults—3.5 hr; Neonates—4.4 hr.

TIME/ACTION PROFILE

ROUTE ONSET PEAK DURATION

IV, subcut unknown unknown 4 days†

†Return of neutrophil count to baseline

Contraindications/Precautions
Contraindicated in: Hypersensitivity to filgrastim
or Escherichia coli-derived proteins.
Use Cautiously in: Malignancy with myeloid
characteristics; Pre-existing cardiac disease; OB:
Use only if potential benefit justifies potential risk to
fetus; Lactation: Unlikely to adversely affect breastfed
infant.

Adverse Reactions/Side Effects
Hemat: excessive leukocytosis. Local: pain, red-
ness at subcut site. MS: medullary bone pain.

Interactions
Drug-Drug: Simultaneous use with antineoplas-
tics may have adverse effects on rapidly proliferating
neutrophils—avoid use for 24 hr before and 24 hr
after chemotherapy. Lithium may potentiate the re-
lease of neutrophils; concurrent use should be un-
dertaken cautiously.

Route/Dosage
After Myelosuppressive Chemotherapy
IV, Subcut (Adults and Children): 5 mcg/kg/day
as a single injection daily for up to 2 wk. Dosage
may be increased by 5 mcg/kg during each cycle of
chemotherapy, depending on blood counts.

After Bone Marrow Transplantation
IV, Subcut (Adults): 10 mcg/kg/day as a 4- or 24-
hr IV infusion or as a continuous subcut infusion;

initiate at least 24 hr after chemotherapy and at least
24 hr after bone marrow transplantation. Subse-
quent dosage is adjusted according to blood counts.

Peripheral Blood Progenitor Cell Collec-
tion and Therapy
Subcut (Adults): 10 mcg/kg/day as a bolus or con-
tinuous infusion for at least 4 days before first leuka-
pheresis and continued until last leukapheresis;
dosage modification suggested if WBC �100,000
cells/mm3.

Severe Chronic Neutropenia
Subcut (Adults): Congenital neutropenia—6
mcg/kg twice daily. Idiopathic/cyclical neutro-
penia—5 mcg/kg daily (decrease if ANC remains
�10,000/mm3).

Neonatal neutropenia
IV, Subcut (Neonates): 5–10 mcg/kg/day once
daily for 3–5 days.

Availability
Injection: 300 mcg/mL in 1- and 1.6-mL vials.

NURSING IMPLICATIONS
Assessment
● Monitor heart rate, BP, and respiratory status be-

fore and periodically during therapy.
● Assess bone pain throughout therapy. Pain is usu-

ally mild to moderate and controllable with non-
opioid analgesics, but may require treatment with
opioid analgesics, especially in patients receiving
high-dose IV therapy.

● Lab Test Considerations: After chemother-
apy, obtain a CBC with differential, including ex-
amination for the presence of blast cells, and
platelet count before chemotherapy and twice
weekly during therapy to avoid leukocytosis.
Monitor ANC. A transient rise is seen 1–2 days af-
ter initiation of therapy, but therapy should not be
discontinued until ANC �10,000/mm3.

● After bone marrow transplant, the daily dose is
titrated by the neutrophil response. When the ANC
is �1000/mm3 for 3 consecutive days, the dose
should be reduced by 5 mcg/kg/day. If the ANC
remains �1000/mm3 for 3 or more consecutive
days, filgrastim is discontinued. If the ANC de-
creases to �1000/mm3, filgrastim should be re-
sumed at 5 mcg/kg/day.

● For chronic severe neutropenia, monitor CBC
with differential and platelet count twice weekly
during initial 4 wk of therapy and during 2 wk af-
ter any dose adjustment.
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● May causepplatelet count and transientqin uric
acid, LDH, and alkaline phosphatase concentra-
tions.

Potential Nursing Diagnoses
Risk for infection (Indications)
Acute pain (Side Effects)

Implementation
● Do not confuse Neupogen with Neumega (oprel-

vekin).
● Administer no earlier than 24 hr after cytotoxic

chemotherapy, at least 24 hr after bone marrow
infusion, and not during the 24 hr before admin-
istration of chemotherapy.

● Refrigerate; do not freeze. Do not shake. May
warm to room temperature for up to 6 hr before
injection. Discard if left at room temperature for
�6 hr. Vial is for 1-time use only.

● Subcut: If dose requires �1 mL of solution, may
be divided into 2 injection sites.

● May also be administered as a continuous subcut
infusion over 24 hr after bone marrow transplan-
tation.

IV Administration

● pH: 4.0.
● Continuous Infusion: Diluent: Dilute in D5W.

Refrigerate; do not freeze. Do not shake. May
warm to room temperature for up to 6 hr before
injection. Vial is for 1-time use only. Concentra-
tion: Dilute to a final concentration of at least 15
mcg/mL. If the final concentration is �15 mcg/
mL, human albumin in a concentration of 2 mg/
mL must be added to D5W before filgrastim to
prevent adsorption of the components of the drug
delivery system. Rate: After chemotherapy dose
is administered via infusion over 15–60 min.

● After chemotherapy dose may also be adminis-
tered as a continuous infusion.

● After bone marrow transplant, dose should be
administered as an infusion over 4 or 24 hr.

● Y-Site Compatibility: acyclovir, allopurinol,
amikacin, aminophylline, ampicillin, ampicillin/
sulbactam, aztreonam, bleomycin, bumetanide,
buprenorphine, butorphanol, calcium gluconate,
carboplatin, carmustine, cefazolin, cefotetan, cef-
tazidime, chlorpromazine, cisplatin, cyclophos-
phamide, cytarabine, dacarbazine, daunorubicin,
dexamethasone, diphenhydramine, doxorubicin,
doxycycline, droperidol, enalaprilat, famotidine,
floxuridine, fluconazole, fludarabine, ganciclovir,
granisetron, haloperidol, hydrocortisone, hydro-
morphone, idarubicin, ifosfamide, leucovorin
calcium, lorazepam, mechlorethamine, mel-
phalan, meperidine, mesna, methotrexate, meto-
clopramide, mitoxantrone, morphine, nalbu-
phine, ondansetron, potassium chloride,

promethazine, ranitidine, sodium bicarbonate,
streptozocin, ticarcillin/clavulanate, tobramycin,
trimethoprim/sulfamethoxazole, vancomycin, vin-
blastine, vincristine, vinorelbine, zidovudine.

● Y-Site Incompatibility: aminocaproic acid,
amphotericin B colloidal, cefepime, cefopera-
zone, cefotaxime, cefoxitin, ceftaroline, ceftriax-
one, cefuroxime, clindamycin, dactinomycin, eto-
poside, fluorouracil, furosemide, heparin,
mannitol, methylprednisolone sodium succinate,
metronidazole, mitomycin, prochlorperazine, thi-
otepa.

Patient/Family Teaching
● Explain purpose of filgrastim to patient.
● Home Care Issues: Instruct patient on correct

technique and proper disposal for home adminis-
tration. Caution patient not to reuse needle, vial,
or syringe. Provide patient with a puncture-proof
container for needle and syringe disposal.

Evaluation/Desired Outcomes
● Decreased incidence of infection in patients who

receive bone marrow–depressing antineoplas-
tics.

● Reduction of duration and sequelae of neutro-
penia after bone marrow transplantation.

● Reduction of the incidence and duration of se-
quelae of neutropenia in patients with severe
chronic neutropenia.

● Improved harvest of progenitor cells for bone
marrow transplantation.

finasteride (fi-nas-teer-ide)
Propecia, Proscar
Classification
Therapeutic: hair regrowth stimulants
Pharmacologic: androgen inhibitors

Pregnancy Category X

Indications
Benign prostatic hyperplasia (BPH); can be used
with doxazosin. Androgenetic alopecia (male pat-
tern baldness) in men only.

Action
Inhibits the enzyme 5-alpha-reductase, which is re-
sponsible for converting testosterone to its potent
metabolite 5-alpha-dihydrotestosterone in prostate,
liver, and skin; 5-alpha-dihydrotestosterone is par-
tially responsible for prostatic hyperplasia and hair
loss. Therapeutic Effects: Reduced prostate size
with associated decrease in urinary symptoms. De-
creases hair loss; promotes hair regrowth.

Pharmacokinetics
Absorption: Well absorbed after oral administra-
tion (63%).
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Distribution: Enters prostatic tissue and crosses
the blood-brain barrier. Remainder of distribution
not known.
Protein Binding: 90%.
Metabolism and Excretion: Mostly metabo-
lized; 39% excreted in urine as metabolites; 57% ex-
creted in feces.
Half-life: 6 hr (range 6–15 hr; slightlyqin pa-
tients �70 yr).

TIME/ACTION PROFILE (reduction in
dihydrotestosterone levels†)

ROUTE ONSET PEAK DURATION

PO rapid 8 hr 2 wk

†Clinical effects as noted by urinary tract symptoms and hair
regrowth may not be evident for several months and remain
for 4 mo after discontinuation

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Women.
Use Cautiously in: Patients with hepatic impair-
ment or obstructive uropathy.

Adverse Reactions/Side Effects
Endo: gynecomastia. GU: PROSTATE CANCER (HIGH-
GRADE),plibido,pvolume of ejaculate, erectile dys-
function. Misc: BREAST CANCER.

Interactions
Drug-Drug: None noted.

Route/Dosage
PO (Adults): BPH—5 mg daily (Proscar); Andro-
genetic alopecia—1 mg/day (Propecia).

Availability (generic available)
Tablets: 1 mg (Propecia), 5 mg (Proscar).

NURSING IMPLICATIONS
Assessment
● Assess for symptoms of prostatic hyperplasia

(urinary hesitancy, feeling of incomplete bladder
emptying, interruption of urinary stream, impair-
ment of size and force of urinary stream, terminal
urinary dribbling, straining to start flow, dysuria,
urgency) before and periodically during therapy.

● Digital rectal examinations should be performed
before and periodically during therapy for BPH.

● Lab Test Considerations: Serum prostate-
specific antigen (PSA) concentrations, which are
used to screen for prostate cancer, may be evalu-
ated before and periodically during therapy. Fi-
nasteride may cause apin serum PSA levels.

Potential Nursing Diagnoses
Impaired urinary elimination (Indications)

Implementation
● Do not confuse Proscar with Provera.
● PO: Administer once daily with or without meals.

Patient/Family Teaching
● Instruct patient to take finasteride as directed,

even if symptoms improve or are unchanged. At
least 6–12 mo of therapy may be necessary to
determine whether or not an individual will re-
spond to finasteride. Advise patient to read the
Patient Package Insert prior to starting therapy
and with each Rx refill in case of changes.

● Inform patient that the volume of ejaculate may
be decreased during therapy but that this will not
interfere with normal sexual function. Sexual dys-
function side effects will diminish over time.

● Advise patient to notify health care professional
promptly if changes in breasts (lumps, pain, nip-
ple discharge) occur.

● Caution patient that finasteride poses a potential
risk to a male fetus. Women who are pregnant or
may become pregnant should avoid exposure to
semen of a partner taking finasteride and should
not handle crushed finasteride because of the po-
tential for absorption.

● Emphasize the importance of periodic follow-up
exams to determine whether a clinical response
has occurred.

Evaluation/Desired Outcomes
● Decrease in urinary symptoms of benign prostatic

hyperplasia.
● Hair regrowth in androgenetic alopecia. Evidence

of hair growth usually requires 3 mo or longer.
Continued use is recommended to sustain benefit.
Withdrawal leads to reversal of effect within 12
mo.

REMS

fingolimod (fin-go-li-mod)
Gilenya
Classification
Therapeutic: anti-multiple sclerosis agents
Pharmacologic: receptor modulators

Pregnancy Category C

Indications
Treatment of relapsing forms of multiple sclerosis.

Action
Converted by sphingosine kinase to the active me-
tabolite fingolimod-phosphate, which binds to
sphingosine 1–phosphate receptors, resulting inp
migration of lymphocytes into peripheral blood. This
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mayplymphocyte migration into the CNS. Thera-
peutic Effects:pfrequency of relapses/delayed
accumulation of disability.

Pharmacokinetics
Absorption: Well absorbed (93%) following oral
administration.
Distribution: Extensively distributed to body tis-
sues; 86% of parent drug distributes into red blood
cells; active metabolite uptake 17%.
Metabolism and Excretion: Converted to its ac-
tive metabolite, then metabolized mostly by the
CYP450 4F2 enzyme system, with further degrada-
tion by other enzyme systems. Most inactive metabo-
lites excreted in urine (81%); �2.5% excreted as
fingolimod and fingolimod-phosphate in feces.
Protein Binding: �99.7%.
Half-life: 6–9 hr.

TIME/ACTION PROFILE

ROUTE ONSET PEAK DURATION

PO unknown 1–2 mo* 2 mo†

*Time to steady state blood levels, peak blood levels after a
single dose at 12– 16 hr.
†Time for complete elimination.

Contraindications/Precautions
Contraindicated in: Active acute/chronic un-
treated infections; OB: Pregnancy; may cause fetal
harm; Lactation: Breastfeeding should be avoided.
Use Cautiously in: Concurrent use of class Ia or
class III antiarrhythmics, beta blockers, or calcium
channel blockers, bradycardia, history of syncope,
ischemic heart disease or HF (qrisk of bradycardia/
heart block); Severe hepatic impairment (qblood
levels and risk of adverse reactions); Diabetes melli-
tus/history of uveitis (qrisk of macular edema);
Negative history for chickenpox or vaccination
against varicella zoster virus vaccination; Geri: Risk
of adverse reactions may beq, consider age-related
pin cardiac/renal/hepatic function, chronic ill-
nesses and concurrent drug therapy; Pedi: Safety
and effectiveness not established.

Adverse Reactions/Side Effects
CNS: headache. EENT: blurred vision, eye pain,
macular edema. Resp: cough,ppulmonary func-
tion. CV: BRADYCARDIA, HEART BLOCK. GI: diarrhea,
qhepatic transaminases. Hemat: leukopenia, lym-
phopenia. MS: back pain. Misc:qrisk of infection.

Interactions
Drug-Drug: Concurrent use of class Ia or class
III antiarrhythmics mayqrisk of serious arrhyth-
mias; careful monitoring recommended. Concurrent
use of beta blockers or diltiazem mayqrisk of
bradycardia; careful monitoring recommended.
Concurrent use of ketoconazole mayqblood lev-

els and of adverse reactions.qrisk of immunosup-
pression with antineoplastics, immunosuppres-
sants or immune modulating therapies. Live
attenuated vaccinesqrisk of infection.

Route/Dosage
PO (Adults): 0.5 mg once daily.

Availability
Hard capsules: 0.5 mg.

NURSING IMPLICATIONS
Assessment
● Monitor for bradycardia for at least 6 hrs follow-

ing first dose. Obtain baseline ECG before first
dose if not recently available in patients at high
risk for bradycardia. May cause AV conduction
delays; usually transient and asymptomatic, re-
solving within first 24 hrs of therapy. May require
treatment with atropine or isoproterenol. If fingo-
limod is discontinued for �2 wks, effects on
heart rate and AV conduction may recur; use
same precautions as for initial dosing.

● Monitor for signs of infection (fever, sore throat)
during and for 2 mo after discontinuation of ther-
apy. Consider suspending therapy if serious infec-
tion develops.

● Perform an opthalmologic exam prior to starting
fingolimod, at 3–4 mo after treatment initiation,
and if visual disturbances occur. Monitor visual
acuity at baseline and during routine exams. Pa-
tients with diabetes or history of uveitis are atq
risk and should have regular ophthalmologic ex-
ams.

● Monitor pulmonary function tests for decline pe-
riodically during therapy. Obtain spirometry and
diffusion lung capacity for carbon monoxide
when indicated clincally.

● Lab Test Considerations: Obtain baseline
liver function test before starting therapy. May
causeqliver transaminases. Monitor liver func-
tion tests if symptoms develop.

● Before initiating therapy, obtain a recent (within
6 mo) CBC. May causeplymphocyte counts.

Potential Nursing Diagnoses
Deficient knowledge, related to medication regimen
(Patient/Family Teaching)

Implementation
● PO: Administer once daily without regard to food.

Patient/Family Teaching
● Instruct patient to take fingolimod as directed. Do

not discontinue therapy without consulting health
care professional. Advise patient to read the Med-
ication Guide prior to starting therapy and with
each Rx refill in case of changes.
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● Advise patient to notify health care professional if
signs and symptoms of liver dysfunction (unex-
plained nausea, vomiting, abdominal pain, fa-
tigue, anorexia, jaundice, dark urine), infection,
new onset of dyspnea, or changes in vision de-
velop.

● Instruct patient not to receive live attenuated vac-
cines during and for 2 mo after treatment due to
risk of infection. Patients who have not had chick-
enpox or vaccination should consider varicella
zoster virus vaccination prior to starting therapy,
then postponing start of fingolimod for 1 mo to
allow for full effect of vaccination.

● Advise female patients to use contraception dur-
ing and for at least 2 mo after discontinuation of
therapy and to notify health care professional im-
mediately if pregnancy is planned or suspected or
if breastfeeding. Encourage pregnant patients to
enroll in the pregnancy registry by calling 1-877-
598-7237.

Evaluation/Desired Outcomes
● Reduction in frequency of clinical exacerbations

and delay of accumulation of physical disability in
patients with relapsing forms of multiple sclero-
sis.

flecainide (flek-a-nide)
Tambocor
Classification
Therapeutic: antiarrhythmics (class IC)

Pregnancy Category C

Indications
Life-threatening ventricular arrhythmias, including
ventricular tachycardia. Supraventricular tachyar-
rhythmias including: Paroxysmal supraventricular
tachycardia (PSVT), Paroxysmal atrial fibrillation/
flutter (PAF). Unlabeled Use: Single dose treat-
ment of atrial fibrillation.

Action
Slows conduction in cardiac tissue by altering trans-
port of ions across cell membranes. Therapeutic
Effects: Suppression of arrhythmias.

Pharmacokinetics
Absorption: Well absorbed from the GI tract fol-
lowing oral administration.
Distribution: Widely distributed.
Metabolism and Excretion: Mostly metabolized
by liver; 30% excreted unchanged by kidneys.
Half-life: 11–14 hr.

TIME/ACTION PROFILE (antiarrhythmic
effects)

ROUTE ONSET PEAK DURATION

PO days days–weeks 12 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Cardiogenic
shock.
Use Cautiously in: HF (dosagepmay be re-
quired); Pre-existing sinus node dysfunction or 2nd-
or 3rd-degree heart block (without a pacemaker);
Renal impairment (dosageprequired if CCr �35
mL/min); OB: Teratogenic in animal studies; use
only if potential benefit justifies potential risk to fe-
tus; Lactation: Usually compatible with breast feed-
ing (AAP).

Adverse Reactions/Side Effects
CNS: dizziness, anxiety, fatigue, headache, mental
depression. EENT: blurred vision, visual distur-
bances. CV: ARRHYTHMIAS, CHEST PAIN, HF. GI: ano-
rexia, constipation, drug-induced hepatitis, nausea,
stomach pain, vomiting. Derm: rash. Neuro:
tremor.

Interactions
Drug-Drug:qrisk of arrhythmias with other anti-
arrhythmics, including calcium channel block-
ers. Disopyramide, beta blockers, or verapa-
mil may haveqmyocardial depressant effects;
combination use should be undertaken cautiously.
Amiodarone doubles serum flecainide levels (p
flecainide dose by 50%).qserum digoxin levels by
a small amount (15–25%). Concurrent beta
blocker therapy may causeqlevels of beta blocker
and flecainide. Alkalinizing agents promote reab-
sorption,qblood levels, and may cause toxicity.
Acidifying agentsqrenal elimination and mayp
effectiveness of flecainide (if urine pH �5).
Drug-Food: Foods thatqurine pH to �7 result
inqlevels (strict vegetarian diet). Foods or bev-
erages thatpurine pH to �5qrenal elimination
and maypeffectiveness of flecainide (acidic
juices).

Route/Dosage
Ventricular Tachycardia
PO (Adults): 100 mg q 12 hr initially,qby 50 mg
twice daily until response is obtained or maximum
total daily dose of 400 mg is reached. Some patients
may require q 8 hr dosing.
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Renal Impairment
PO (Adults): CCr �35 mL/min— 100 mg once a
day or 50 mg q 12 hr initially; further dosing on the
basis of frequent blood level monitoring.

PSVT/PAF
PO (Adults): 50 mg q 12 hr initially,qby 50 mg
twice daily until response is obtained or maximum
total daily dose of 300 mg is reached. Some patients
may require q 8 hr dosing.

Atrial Fibrillation (unlabeled)
PO (Adults): 200 mg or 300 mg single dose.

Availability (generic available)
Tablets: 50 mg, 100 mg, 150 mg.

NURSING IMPLICATIONS
Assessment
● Monitor ECG or Holter monitor prior to and peri-

odically during therapy. May cause QRS widening,
PR prolongation, and QT prolongation.

● Monitor BP and pulse periodically during ther-
apy.

● Monitor intake and output ratios and daily
weight. Assess patient for signs of HF (peripheral
edema, rales/crackles, dyspnea, weight gain, jug-
ular venous distention).

● Lab Test Considerations: Evaluate renal, pul-
monary, and hepatic functions and CBC periodi-
cally on patients receiving long-term therapy. Fle-
cainide should be discontinued if bone marrow
depression occurs.

● May causeqin serum alkaline phosphatase dur-
ing prolonged therapy.

● Toxicity and Overdose: Therapeutic blood
levels range from 0.2 to 1.0 mcg/mL. Monitor
plasma trough levels frequently during dose ad-
justment in patients with severe renal or hepatic
disease or in patients with HF and moderate renal
impairment.

Potential Nursing Diagnoses
Decreased cardiac output (Adverse Reactions)

Implementation
● Do not confuse Tambocor with Pamelor.
● Previous antiarrhythmic therapy (except lido-

caine) should be withdrawn 2–4 half-lives before
starting flecainide.

● Therapy should be initiated in a hospital setting to
monitor for increase in arrhythmias.

● Dose adjustments should be at least 4 days apart
because of the long half-life of flecainide.

● PO: May be administered with meals if GI irrita-
tion becomes a problem.

Patient/Family Teaching
● Instruct patient to take medication around the

clock as directed at evenly spaced intervals, even
if feeling better. Take missed doses as soon as re-
membered if within 6 hr; omit if remembered
later. Gradual dose reduction may be necessary.

● May cause dizziness or visual disturbances. Cau-
tion patient to avoid driving and other activities
requiring alertness until response to medication
is known.

● Advise patient to notify health care professional of
medication regimen prior to treatment or sur-
gery.

● Instruct patient to notify health care professional
if chest pain, shortness of breath, or diaphoresis
occurs.

● Advise patient to carry identification describing
disease process and medication regimen at all
times.

● Emphasize the importance of follow-up exams to
monitor progress.

Evaluation/Desired Outcomes
● Decrease in frequency of life-threatening ventric-

ular arrhythmias.
● Decrease in supraventricular tachyarrhythmias.

fluconazole (floo-kon-a-zole)
Canesoral, Diflucan

Classification
Therapeutic: antifungals (systemic)

Pregnancy Category C (single-dose oral
treatment of vaginal candidiasis), D (all
other indications)

Indications
PO, IV: Fungal infections caused by susceptible or-
ganisms, including: Oropharyngeal or esophageal
candidiasis , Serious systemic candidal infections,
Urinary tract infections, Peritonitis, Cryptococcal
meningitis. Prevention of candidiasis in patients who
have undergone bone marrow transplantation. PO:
Single-dose oral treatment of vaginal candidiasis.
Unlabeled Use: Prevention of recurrent vaginal
yeast infections.

Action
Inhibits synthesis of fungal sterols, a necessary com-
ponent of the cell membrane. Therapeutic Ef-
fects: Fungistatic action against susceptible orga-
nisms. May be fungicidal in higher concentrations.
Spectrum: Cryptococcus neoformans. Candida
spp.

Pharmacokinetics
Absorption: Well absorbed after oral administra-
tion.
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Distribution: Widely distributed, good penetra-
tion into CSF, saliva, sputum, vaginal fluid, skin, eye,
and peritoneum. Excreted in breast milk.
Metabolism and Excretion: �80% excreted un-
changed by the kidneys; �10% metabolized by the
liver.
Half-life: Premature neonates: 46–74 hr; Chil-
dren: 19–25 hr (PO) and 15–17 hr (IV); Adults:
30 hr (qin renal impairment).

TIME/ACTION PROFILE (blood levels)

ROUTE ONSET PEAK DURATION

PO unknown 2–4 hr 24 hr
IV rapid end of infu-

sion
24 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity to flucona-
zole or other azole antifungals; Concurrent use with
pimozide or voriconazole.
Use Cautiously in: Renal impairment (dosepre-
quired if CCr �50 mL/min); Underlying liver dis-
ease; OB: Safety not established; congenital defects
have occurred with use of high-dose fluconazole
(400–800 mg/day); Lactation: Usually compatible
with breastfeeding; Geri:qrisk of adverse reactions
(rash, vomiting, diarrhea, seizures); consider age-
relatedpin renal function in determining dose.

Adverse Reactions/Side Effects
Incidence of adverse reactions is increased in HIV
patients.
CNS: headache, dizziness, seizures. GI: HEPATOTOX-
ICITY, abdominal discomfort, diarrhea, nausea, vom-
iting. Derm: exfoliative skin disorders including
STEVENS-JOHNSON SYNDROME. Endo: hypokalemia,
hypertriglyceridemia. Misc: allergic reac-
tions,including ANAPHYLAXIS.

Interactions
Drug-Drug:qactivity of warfarin. Rifampin, ri-
fabutin, and isoniazidplevels. Fluconazole at
doses �200 mg/day may inhibit the CYP3A4 enzyme
system and effect the activity of drugs metabolized by
this system.qhypoglycemic effects of tolbutamide,
glyburide, or glipizide.qlevels and risk of toxic-
ity from cyclosporine, rifabutin, tacrolimus,
theophylline, zidovudine, alfentanil, and phe-
nytoin.qlevels and effects of benzodiazepines,
zolpidem, bispirone, nisoldipine, tricyclic an-
tidepressants, and losartan. Mayqrisk of bleed-
ing with warfarin. May antagonize effects of am-
photericin B. Mayqvoriconazole levels; avoid
concurrent use.

Route/Dosage
Oropharyngeal Candidiasis
PO, IV (Adults): 200 mg initially, then 100 mg
daily for at least 2 wk.
PO, IV (Children �14 days): 6 mg/kg initially,
then 3 mg/kg/day for at least 2 wk.
PO, IV (Neonates �14 days, 30–36 weeks ges-
tation): same dose as older children except fre-
quency is q 48 hr; Premature neonates �29 weeks
gestation: 5–6 mg/kg/dose q 48–72 hr.

Esophageal Candidiasis
PO, IV (Adults): 200 mg initially, then 100 mg
once daily for at least 3 wk (up to 400 mg/day).
PO, IV (Children �14 days): 6 mg/kg initially,
then 3–12 mg/kg/day for at least 3 wk.
PO, IV (Neonates �14 days, 30–36 weeks ges-
tation): same dose as older children except fre-
quency is q 48 hr; Premature neonates �29 weeks
gestation: 5–6 mg/kg/dose q 48–72 hr.

Vaginal Candidiasis
PO (Adults): 150-mg single dose; prevention of re-
currence (unlabeled)—150 mg daily for 3 days
then weekly for 6 mo.

Systemic Candidiasis
PO, IV (Adults): 400 mg/day initially, then 200–
800 mg/day for 28 days.
PO, IV (Children � 14 days): 6–12 mg/kg/day
for 28 days.
PO, IV (Neonates �14 days, 30–36 weeks ges-
tation): same dose as older children except fre-
quency is q 48 hr; Premature neonates �29 weeks
gestation: 5–6 mg/kg/dose q 48–72 hr.

Cryptococcal Meningitis
PO, IV (Adults): Treatment—400 mg once daily
until favorable clinical response, then 200–800 mg
once daily for at least 10–12 wk after clearing of
CSF; change to oral therapy as soon as possible.
Suppressive therapy—200 mg once daily.
PO, IV (Children �14 days): 12 mg/kg/day ini-
tially, then 6–12 mg/kg/day for at least 10–12 wk
after clearing of CSF; change to oral therapy as soon
as possible. Suppressive therapy—6 mg/kg/day.
PO, IV (Neonates �14 days, 30–36 weeks ges-
tation): same dose as older children except fre-
quency is q 48 hr; Premature neonates �29 weeks
gestation: 5–6 mg/kg/dose q 48–72 hr.

Prevention of Candidiasis after Bone
Marrow Transplant
PO, IV (Adults): 400 mg once daily; begin several
days before procedure if severe neutropenia is ex-
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pected, and continue for 7 days after ANC �1000 /
mm3.
PO, IV (Children �14 days): 10–12 mg/kg/day,
not to exceed 600 mg/day.

Renal Impairment
PO, IV (Adults): CCr 11–50 mL/min—50% of
the usual dose.

Availability (generic available)
Tablets: 50 mg, 100 mg, 150 mg, 200 mg. Cost:
Generic—50 mg $99.98/30, 100 mg $109.97/30,
150 mg $49.99/12, 200 mg $248.95/30. Powder
for oral suspension (orange flavor): 10 mg/mL,
40 mg/mL. Cost: Generic—10 mg/mL $27.99/35
mL, 40 mg/mL $109.98/35 mL. Premixed infu-
sion: 2 mg/mL in 100- or 200-mL bottles/contain-
ers.

NURSING IMPLICATIONS
Assessment
● Assess infected area and monitor CSF cultures be-

fore and periodically during therapy.
● Specimens for culture should be taken before in-

stituting therapy. Therapy may be started before
results are obtained.

● Assess patient for rash (mild to moderate rash
usually occurs in the 2nd wk of therapy and re-
solves within 1–2 wk of continued therapy). If
rash is severe (extensive erythematous or macu-
lopapular rash with moist desquamation or angi-
oedema) or accompanied by systemic symptoms
(serum sickness-like reaction, Stevens-Johnson
syndrome, toxic epidermal necrolysis), therapy
must be discontinued immediately.

● Lab Test Considerations: Monitor BUN and
serum creatinine before and periodically during
therapy; patients with renal dysfunction will re-
quire dose adjustment.

● Monitor liver function tests before and periodi-
cally during therapy. May causeqAST, ALT, se-
rum alkaline phosphate, and bilirubin concentra-
tions.

Potential Nursing Diagnoses
Risk for infection (Indications)

Implementation
● Do not confuse Diflucan (fluconazole) with Di-

privan (propofol).
● PO: Shake oral suspension well before adminis-

tration.

IV Administration

● pH: 3.5–8.0.
● Intermittent Infusion: Diluent: Premixed in-

fusions are pre-diluted and ready to use. Do not
unwrap until ready to use. Do not administer so-

lution that is cloudy or has a precipitate. Check
for leaks by squeezing inner bag. If leaks are
found, discard container as unsterile. Concen-
tration: 2 mg/mL. Rate: Infuse over 1–2 hr.
Do not exceed a rate of 200 mg/hr. Pedi: For chil-
dren receiving doses �6 mg/kg/day, give over 2
hr.

● Y-Site Compatibility: acyclovir, aldesleukin,
alemtuzumab, alfentanil, allopurinol, amifostine,
amikacin, aminocaproic acid, aminophylline,
amiodarone, anidulafungin, argatroban, ascorbic
acid, atracurium, atropine, aztreonam, benztro-
pine, bivalirudin, bumetanide, calcium chloride,
caspofungin, cefazolin, cefepime, cefoxitin, cef-
taroline, cisatracurium, cisplatin, cyanocobala-
min, cyclophosphamide, cyclosporine, cytara-
bine, dactinomycin, daptomycin, dexamethasone
sodium phosphate, dexmedetomidine, diltiazem,
diphenhydramine, dobutamine, docetaxel, dopa-
mine, doxorubicin liposome, doxycycline, dro-
peridol, enalaprilat, ephedrine, epinephrine, epi-
rubicin, epoetin alfa, eptifibatide, ertapenem,
erythromycin, esmolol, etoposide, etoposide
phosphate, famotidine, fenoldopam, fentanyl, fil-
grastim, fludarabine, fluorouracil, folic acid, fos-
carnet, ganciclovir, gemcitabine, gentamicin, gly-
copyrrolate, granisetron, heparin,
hydrocortisone, hydromorphone, idarubicin,
ifosfamide, immune globulin IV, indomethacin,
insulin, irinotecan, isoproterenol, ketorolac, la-
betalol, lansoprazole, leucovorin, levofloxacin,
lidocaine, linezolid, lorazepam, magnesium sul-
fate, mannitol, mechlorethamine, melphanan,
meperidine, meropenem, metaraminol, metho-
trexate, methoxamine, methyldopate, methyl-
prednisolone sodium succinate, metoclopramide,
metoprolol, metronidazole, midazolam, milri-
none, mitoxantrone, morphine, multivitamins,
mycophenolate, nafcillin, nalbuphine, naloxone,
nesiritide, nitroglycerin, nitroprusside, norepi-
nephrine, octreotide, ondansetron, oxacillin, ox-
aliplatin, oxytocin, paclitaxel, palonosetron, pam-
idronate, pancuronium, papaverine, pemetrexed,
penicillin G, pentazocine, pentobarbital, pheno-
barbital, phentolamine, phenylephrine, phytona-
dione, piperacillin/tazobactam, potassium ace-
tate, potassium chloride, procainamide,
prochlorperazine, promethazine, propofol, pro-
pranolol, protamine, pyridoxime, quinapristin-
dalfopristin, ranitidine, remifentanil, rituximab,
rocuronium, sargramostim, sodium acetate, so-
dium bicarbonate, streptokinase, succinylcho-
line, sufentanil, tacrolimus, telavancin, tenipo-
side, theophylline, thiotepa, ticarcillin/
clavulanate, tigecycline, tirofiban, tobramycin,
tolazoline, trastuzumab, trimetaphan, vancomy-
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cin, vasopressin, vecuronium, verapamil, vincris-
tine, vinorelbine, voriconazole, zidovudine, zo-
ledronic acid.

● Y-Site Incompatibility: amphotericin B choles-
teryl, amphotericin B colloidal, amphotericin B
lipid complex, ampicillin, dantrolene, diazepam,
diazoxide, pantoprazole, trimethoprim/sulfa-
methoxazole.

Patient/Family Teaching
● Instruct patient to take medication as directed,

even if feeling better. Doses should be taken at
the same time each day. Take missed doses as
soon as remembered, but not if almost time for
next dose. Do not double doses.

● Instruct patient to notify health care professional
if skin rash, abdominal pain, fever, or diarrhea
becomes pronounced, if signs and symptoms of
liver dysfunction (unusual fatigue, anorexia, nau-
sea, vomiting, jaundice, dark urine, or pale
stools) occur, if unusual bruising or bleeding oc-
cur, or if no improvement is seen within a few
days of therapy.

Evaluation/Desired Outcomes
● Resolution of clinical and laboratory indications

of fungal infections. Full course of therapy may
require weeks or months of treatment after reso-
lution of symptoms.

● Prevention of candidiasis in patients who have
undergone bone marrow transplantation.

● Decrease in skin irritation and vaginal discomfort
in patients with vaginal candidiasis. Diagnosis
should be reconfirmed with smears or cultures
before a second course of therapy to rule out
other pathogens associated with vulvovaginitis.
Recurrent vaginal infections may be a sign of sys-
temic illness.

HIGH ALERT

fludarabine (floo-dar-a-been)
Fludara, Oforta
Classification
Therapeutic: antineoplastics
Pharmacologic: antimetabolites

Pregnancy Category D

Indications
B-cell chronic lymphocytic leukemia unresponsive
to standard therapy. Unlabeled Use: Non-Hodg-
kin’s lymphoma.

Action
Converted intracellularly to an active phosphorylated
metabolite that inhibits DNA synthesis. Therapeu-
tic Effects: Death of rapidly replicating cells, par-
ticularly malignant ones.

Pharmacokinetics
Absorption: Bioavailability of active metabolite,
2–fluoro-ara-A, is 50–65%.
Distribution: Extensively distributed.
Metabolism and Excretion: Following adminis-
tration, rapidly converted to an active metabolite
(2–fluoro-ara-A), which, when phosphorylated in-
tracellularly, exerts antineoplastic activity; 40% of
initial active metabolite excreted unchanged by the
kidneys.
Half-life: 20 hr (for initial active metabolite).

TIME/ACTION PROFILE (effects on blood
counts)

ROUTE ONSET PEAK DURATION

PO unknown 13–16 days unknown
IV 7 wk† 13–16 days unknown

†Median time to response

Contraindications/Precautions
Contraindicated in: Hypersensitivity to fludara-
bine, mannitol, or sodium hydroxide; Patients taking
pentostatin; OB, Lactation: Pregnancy or lactation;
Severe renal impairment (CCr �30 mL/min) (for in-
travenous).
Use Cautiously in: Moderate renal impairment (
pdose if CCr �70 mL/min); OB: Patients with
childbearing potential; Bone marrow depression;
Pedi: Safety not established.

Adverse Reactions/Side Effects
CNS: NEUROTOXICITY, fatigue, agitation, coma, con-
fusion, headache, malaise, weakness. EENT: hear-
ing loss, visual disturbances. Resp: PULMONARY HY-
PERSENSITIVITY, cough, pneumonia, dyspnea,
sinusitis. CV: edema. GI: GI BLEEDING, diarrhea,
nausea, anorexia, esophagitis, mucositis, stomatitis,
vomiting. GU: dysuria, hematuria, urinary tract in-
fection. Derm: rashes. Endo: gonadal suppres-
sion. Hemat: PANCYTOPENIA, anemia, leukopenia,
thrombocytopenia, hemolytic anemia. MS: myalgia.
Neuro: peripheral neuropathy. Misc: fever, tumor
lysis syndrome.

Interactions
Drug-Drug:qbone marrow suppression with
other antineoplastics or radiation therapy. Con-
comitant use with pentostatinqrisk of potentially
fatal pulmonary toxicity (concurrent use not recom-
mended).
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Route/Dosage
PO (Adults): 40 mg/m2 daily for 5 days; repeat
course every 28 days.
IV (Adults): 25 mg/m2 daily for 5 days; repeat
course every 28 days.

Renal Impairment
PO, IV (Adults): CCr 30–70 mL/min—pdose by
20%.

Renal Impairment
PO (Adults): CCr �30 mL/min—pdose by 50%.

Availability (generic available)
Tablets: 10 mg. Powder for injection: 50 mg/
vial. Solution for injection: 25 mg/mL.

NURSING IMPLICATIONS
Assessment
● Assess patient for visual changes, weakness, con-

fusion, and changes in level of consciousness
during and for 60 days following therapy, as neu-
rologic effects resulting in blindness, coma, and
death have been reported. Therapy may be de-
layed or discontinued if neurotoxicity occurs.

● Monitor for bone marrow depression. Assess for
bleeding (bleeding gums, bruising, petechiae,
guaiac stools, urine, and emesis) and avoid IM
injections and rectal temperatures if platelet
count is low. Apply pressure to venipuncture sites
for 10 min. Assess for signs of infection during
neutropenia. Anemia may occur. Monitor for in-
creased fatigue, dyspnea, and orthostatic hypo-
tension.

● Monitor respiratory status, intake and output ra-
tios, and daily weights. Report significant changes
or symptoms of pulmonary hypersensitivity
(cough, fever, shortness of breath).

● Assess nutritional status. Administering an anti-
emetic prior to and periodically during therapy
and adjusting diet as tolerated may help maintain
fluid and electrolyte balance and nutritional
status.

● May cause tumor lysis syndrome, resulting in hy-
peruricemia, hyperphosphatemia, hypocalcemia,
metabolic acidosis, hyperkalemia, hematuria,
urate crystalluria, and renal failure. Monitor for
flank pain and hematuria. Uric acid nephropathy
may be prevented by adequate oral hydration. Al-
lopurinol and alkalization of the urine may also
be used to treat elevated uric acid concentrations.

● Lab Test Considerations: Monitor CBC with
differential prior to and frequently during ther-
apy. The nadir for leukopenia occurs in 13 days
(range 3–25 days) and for thrombocytopenia in
16 days (range 2–32 days) after administration.

● Monitor serum uric acid concentrations periodi-
cally during therapy; may beqas part of tumor
lysis in patients with large tumor burdens.

● May causeqAST and serum alkaline phosphatase
concentrations.

Potential Nursing Diagnoses
Risk for infection (Adverse Reactions)
Risk for injury (Side Effects)

Implementation
● High Alert: Fatalities have occurred with incor-

rect administration of chemotherapeutic agents.
Before administering, clarify all ambiguous or-
ders; double check single, daily, and course-of-
therapy dose limits; have second practitioner in-
dependently double check original order,
calculations, and infusion pump settings.

● PO and IV doses are different.
● PO: Administer daily without regard to food for 5

days every 28 days. Swallow tablets whole; do not
break, crush, or chew. Avoid handling tablets di-
rectly.

IV Administration

● pH: 7.2–8.2.
● Prepare solution in a biologic cabinet. Wear

gloves, gown, and mask while handling IV medi-
cation. Discard IV equipment in specially desig-
nated containers (see Appendix L). Unopened vi-
als should be refrigerated. The 5-day course of
therapy is continued every 28 days until patient is
in complete remission or until neurotoxicity de-
velops.

● IV: Reconstitute with 2 mL of sterile water for in-
jection; solid cake should dissolve in �15 sec.
Concentration: 25 mg/mL. Reconstituted solu-
tion is stable for 8 hr.

● Intermittent Infusion: Diluent: Dilute further
in 100–125 mL of 0.9% NaCl or D5W. Rate: In-
fuse over 30 min.

● Y-Site Compatibility: alfentanil, allopurinol,
amifostine, amikacin, aminophylline, amphoteri-
cin B lipid complex, amphotericin B liposome,
ampicillin, ampicillin/sulbactam, amsacrine, ani-
dulafungin, argatroban, atracurium, aztreonam,
bivalirudin, bleomycin, bumetanide, buprenor-
phine, butorphanol, calcium acetate, calcium
chloride, calcium gluconate, carboplatin, car-
mustine, caspofungin, cefazolin, cefepime, cefo-
perazone, cefotaxime, cefotetan, cefoxitin, cefta-
zidime, ceftriaxone, cefuroxime,
chloramphenicol, ciprofloxacin, cisatracurium,
cisplatin, clindamycin, cyclophosphamide, cyclo-
sporine, cytarabine, dacarbazine, dactinomycin,
daptomycin, dexamethasone, dexmedetomidine,
dexrazoxane, digoxin, diltiazem, diphenhydra-
mine, dobutamine, docetaxel, dopamine, doxacu-



Name /bks_51510_deglin_dg/51510_f        02/21/2012 10:20AM     Plate # 0-Composite pg 577   # 33

fludrocortisone 577

� Canadian drug name. � Genetic implication. Strikethrough � Discontinued.

*CAPITALS indicates life-threatening; underlines indicate most frequent.

F

rium, doxorubicin hydrochloride, doxycycline,
droperidol, enalaprilat, ephedrine, epinephrine,
ertapenem, erythromycin, esmolol, etoposide,
etoposide phosphate, famotidine, fenoldopam,
fentanyl, filgrastim, floxuridine, fluconazole, fluo-
rouracil, foscarnet, fosphenytoin, furosemide,
gemcitabine, gentamicin, glycopyrrolate, granise-
tron, haloperidol, heparin, hetastarch, hydrala-
zine, hydrocortisone, hydromorphone, ifosfam-
ide, imipenem/cilastatin, insulin, isoproterenol,
ketorolac, labetalol, leucovorin, levofloxacin, lid-
ocaine, linezolid, lorazepam, magnesium sulfate,
mannitol, mechlorethamine, melphalan, meperi-
dine, meropenem, mesna, metaraminol, metho-
hexital, methotrexate, methyldopate, methylpred-
nisolone sodium succinate, metoclopramide,
metoprolol, metronidazole, midazolam, milri-
none, mitoxantrone, mivacurium, morphine,
multivitamins, nafcillin, nalbuphine, naloxone,
nesiritide, nitroglycerin, nitroprusside, norepi-
nephrine, octreotide, ondansetron, oxaliplatin,
paclitaxel, palonosetron, pamidronate, pancuro-
nium, pemetrexed, pentamidine, pentazocine,
pentobarbital, pentostatin, phenobarbital, phen-
tolamine, phenylephrine, piperacillin/tazobac-
tam, potassium acetate, potassium chloride, po-
tassium phosphates, procainamide,
promethazine, propranolol, ranitidine, remifen-
tanil, rituximab, rocuronium, sodium acetate, so-
dium bicarbonate, sodium phosphates, succinyl-
choline, sufentanil, tacrolimus, teniposide,
theophylline, thiopental, thiotepa, ticarcillin/cla-
vulanate, tigecycline, tirofiban, tobramycin, tolaz-
oline, trimethoprim/sulfamethoxazole, vancomy-
cin, vasopressin, vecuronium, verapamil,
vinblastine, vincristine, vinorelbine, voriconazole,
zidovudine, zoledronic acid.

● Y-Site Incompatibility: acyclovir, amiodarone,
amphotericin B colloidal, chlorpromazine, dan-
trolene, daunorubicin hydrochloride, diazepam,
ganciclovir, hydroxyzine, idarubicin, pantopra-
zole, phenytoin, prochlorperazine, quinapristin/
dalfopristin, trastuzumab.

Patient/Family Teaching
● Instruct patient to take fludarabine as directed.

Avoid handling tablets; wash hands with soap and
water if touching tablet or powder from tablets.
Notify health care professional if a dose is missed.

● Caution patient to avoid crowds and persons with
known infections. Health care professional
should be informed immediately if symptoms of
infection (chills, cough, or burning pain on uri-
nation) occur.

● Instruct patient to report unusual bleeding. Ad-
vise patient of thrombocytopenia precautions
(use soft toothbrush and electric razor; avoid
contact sports and other situations in which in-
jury might occur). Do not drink alcoholic bever-
ages or take medication containing aspirin or
NSAIDs; may precipitate gastric bleeding.

● Instruct patient to inspect oral mucosa for red-
ness and ulceration. If mouth sores occur, advise
patient to use sponge brush and rinse mouth with
water after eating and drinking. Consult health
care professional if pain interferes with eating.
Stomatitis pain treatment may require opioid an-
algesics.

● Advise patient that this medication may have tera-
togenic effects. Contraception should be used
during therapy and for at least 6 mo after therapy
is concluded.

● Emphasize the need for periodic lab tests to mon-
itor for side effects.

Evaluation/Desired Outcomes
● Improvement of hematopoietic values in leuke-

mias.

fludrocortisone
(floo-droe-kor-ti-sone)
Florinef
Classification
Therapeutic: hormones
Pharmacologic: corticosteroids (mineralo-
corticoid)

Pregnancy Category C

Indications
Sodium loss and hypotension associated with adre-
nocortical insufficiency (given with hydrocortisone
or cortisone). Management of sodium loss due to
congenital adrenogenital syndrome (congenital ad-
renal hyperplasia). Unlabeled Use: Idiopathic or-
thostatic hypotension (with increased sodium in-
take). Type IV renal tubular acidosis.

Action
Causes sodium reabsorption, hydrogen and potas-
sium excretion, and water retention by its effects on
the distal renal tubule. Therapeutic Effects:
Maintenance of sodium balance and BP in patients
with adrenocortical insufficiency.

Pharmacokinetics
Absorption: Well absorbed following oral admin-
istration.
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Distribution: Widely distributed; probably enters
breast milk.
Protein Binding: High.
Metabolism and Excretion: Mostly metabolized
by the liver.
Half-life: 3.5 hr.

TIME/ACTION PROFILE (mineralocorticoid
activity)

ROUTE ONSET PEAK DURATION

PO unknown unknown 1–2 days

Contraindications/Precautions
Contraindicated in: Hypersensitivity.
Use Cautiously in: HF; Addison’s disease (pa-
tients may have exaggerated response); OB, Lacta-
tion, Pedi: Safety not established.

Adverse Reactions/Side Effects
CNS: dizziness, headache. CV: HF, arrhythmias,
edema, hypertension. GI: anorexia, nausea. Endo:
adrenal suppression, weight gain. F and E: hypoka-
lemia, hypokalemic alkalosis. MS: arthralgia, mus-
cular weakness, tendon contractures. Neuro: as-
cending paralysis. Misc: hypersensitivity reactions.

Interactions
Drug-Drug: Use with thiazide or loop diuret-
ics, piperacillin, or amphotericin B mayqrisk
of hypokalemia. Hypokalemia mayqrisk of di-
goxin toxicity. May produce prolonged neuromus-
cular blockade following the use of nondepolariz-
ing neuromuscular blocking agents.
Phenobarbital or rifampin mayqmetabolism
andpeffectiveness.
Drug-Food: Large amounts of salt or sodium-
containing foods may cause excessive sodium re-
tention and potassium loss.

Route/Dosage
PO (Adults): Adrenocortical insufficiency—100
mcg/day (range 100 mcg 3 times weekly—200 mcg
daily). Doses as small as 50 mcg daily may be re-
quired by some patients. Use with 10–37.5 mg cor-
tisone daily or 10–30 mg hydrocortisone daily. Ad-
renogenital syndrome—100–200 mcg/day.
Idiopathic hypotension—50–200 mcg/day (unla-
beled).
PO (Children): 50–100 mcg/day.

Availability (generic available)
Tablets: 100 mcg (0.1 mg).

NURSING IMPLICATIONS
Assessment
● Monitor BP periodically during therapy. Report

significant changes. Hypotension may indicate in-
sufficient dose.

● Monitor for fluid retention (weigh daily, assess
for edema, and auscultate lungs for rales/crack-
les).

● Monitor patients with Addison’s disease closely
and stop treatment if a significant increase in
weight or BP, edema, or cardiac enlargement oc-
curs. Patients with Addison’s disease are more
sensitive to the action of fludrocortisone and may
have an exaggerated response.

● Lab Test Considerations: Monitor serum
electrolytes periodically during therapy. Fludro-
cortisone causespserum potassium levels.

Potential Nursing Diagnoses
Deficient fluid volume (Indications)
Excess fluid volume (Side Effects)

Implementation
● PO: Tablets are scored and may be broken if

dose adjustment is necessary.

Patient/Family Teaching
● Instruct patient to take medication as directed.

Take missed doses as soon as remembered but
not just before next dose is due. Explain that life-
long therapy may be necessary and that abrupt
discontinuation may lead to Addisonian Crisis.
Patient should keep an adequate supply available
at all times.

● Advise patient to follow dietary modification pre-
scribed by health care professional. Instruct pa-
tient to follow a diet high in potassium (see
Appendix M). Amount of sodium allowed in diet
varies with pathophysiology.

● Instruct patient to inform health care professional
if weight gain or edema, muscle weakness,
cramps, nausea, anorexia, or dizziness occurs.

● Advise patient to carry identification at all times
describing disease process and medication regi-
men.

Evaluation/Desired Outcomes
● Normalization of fluid and electrolyte balance

without the development of hypokalemia or hy-
pertension.

flumazenil (flu-maz-e-nil)
Anexate, Romazicon

Classification
Therapeutic: antidotes

Pregnancy Category C

Indications
Complete/partial reversal of effects of benzodiaze-
pines used as general anesthetics, or during diag-
nostic or therapeutic procedures. Management of
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intentional or accidental overdose of benzodiaze-
pines.

Action
Flumazenil is a benzodiazepine derivative that antag-
onizes the CNS depressant effects of benzodiazepine
compounds. It has no effect on CNS depression from
other causes, including opioids, alcohol, barbitu-
rates, or general anesthetics. Therapeutic Ef-
fects: Reversal of benzodiazepine effects.

Pharmacokinetics
Absorption: IV administration results in complete
bioavailability.
Distribution: Unknown.
Protein Binding: 50% primarily to albumin.
Metabolism and Excretion: Metabolism of flu-
mazenil occurs primarily in the liver.
Half-life: Children: 20–75 min; Adults: 41–79
min.

TIME/ACTION PROFILE (reversal of
benzodiazepine effects)

ROUTE ONSET PEAK DURATION

IV 1–2 min 6–10 min 1–2 hr†

†Depends on dose/concentration of benzodiazepine and
dose of flumazenil

Contraindications/Precautions
Contraindicated in: Hypersensitivity to fluma-
zenil or benzodiazepines; Patients receiving benzo-
diazepines for life-threatening medical problems, in-
cluding status epilepticus orqintracranial pressure;
Serious cyclic antidepressant overdosage.
Use Cautiously in: Mixed CNS depressant over-
dose (effects of other agents may emerge when ben-
zodiazepine effect is removed); History of seizures
(seizures are more likely to occur in patients who
are experiencing sedative/hypnotic withdrawal, who
have recently received repeated doses of benzodiaz-
epines, or who have a previous history of seizure ac-
tivity); Head injury (mayqintracranial pressure and
risk of seizures); Severe hepatic impairment; OB,
Lactation: Safety not established; Pedi: Children �1
yr (safety not established).

Adverse Reactions/Side Effects
CNS: SEIZURES, dizziness, agitation, confusion,
drowsiness, emotional lability, fatigue, headache,
sleep disorders. EENT: abnormal hearing, abnor-
mal vision, blurred vision. CV: arrhythmias, chest
pain, hypertension. GI: nausea, vomiting, hiccups.
Derm: flushing, sweating. Local: pain/injection-
site reactions, phlebitis. Neuro: paresthesia. Misc:
rigors, shivering.

Interactions
Drug-Drug: None significant.

Route/Dosage
Reversal of Conscious Sedation or Gen-
eral Anesthesia
IV (Adults): 0.2 mg. Additional doses may be given
at 1-min intervals until desired results are obtained,
up to a total dose of 1 mg. If resedation occurs, regi-
men may be repeated at 20-min intervals, not to ex-
ceed 3 mg/hr.
IV (Children): 0.01 mg/kg (up to 0.2 mg); if the
desired level of consciousness is not obtained after
waiting an additional 45 sec, further injections of
0.01 mg/kg (up to 0.2 mg) can be administered and
repeated at 60-sec intervals when necessary (up to a
maximum of 4 additional times) to a maximum total
dose of 0.05 mg/kg or 1 mg, whichever is lower. The
dose should be individualized based on the patient’s
response.

Suspected Benzodiazepine Overdose
IV (Adults): 0.2 mg. Additional 0.3 mg may be
given 30 sec later. Further doses of 0.5 mg may be
given at 1-min intervals, if necessary, to a total dose
of 3 mg. Usual dose required is 1–3 mg. If rese-
dation occurs, additional doses of 0.5 mg/min for 2
min may be given at 20-min intervals (given no
more than 1 mg at a time, not to exceed 3 mg per
hr).
IV (Children): Unlabeled—0.01 mg/kg (maxi-
mum dose 0.2 mg) with repeat doses every minute
up to a cumulative dose of 1 mg. As an alternative to
repeat doses, continuous infusions of 0.005–0.01
mg/kg/hr have been used.

Availability (generic available)
Injection: 0.1 mg/mL.

NURSING IMPLICATIONS
Assessment
● Assess level of consciousness and respiratory

status before and during therapy. Observe patient
for at least 2 hr after administration for the ap-
pearance of resedation. Hypoventilation may oc-
cur.

● Overdose: Attempt to determine time of inges-
tion and amount and type of benzodiazepine
taken. Knowledge of agent ingested allows an esti-
mate of duration of CNS depression.

Potential Nursing Diagnoses
Risk for injury (Indications)
Risk for poisoning (Indications)
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Implementation
● Do not confuse flumazenil with influenza virus

vaccine.
● Ensure that patient has a patent airway before ad-

ministration of flumazenil.
● Observe IV site frequently for redness or irrita-

tion. Administer through a free-flowing IV infu-
sion into a large vein to minimize pain at the in-
jection site.

● Optimal emergence should be undertaken slowly
to decrease undesirable effects including confu-
sion, agitation, emotional lability, and perceptual
distortion.

● Institute seizure precautions. Seizures are more
likely to occur in patients who are experiencing
sedative/hypnotic withdrawal, patients who have
recently received repeated doses of benzodiaze-
pines, or those who have a previous history of sei-
zure activity. Seizures may be treated with benzo-
diazepines, barbiturates, or phenytoin. Larger
than normal doses of benzodiazepines may be re-
quired.

● Suspected Benzodiazepine Overdose: If no
effects are seen after administration of flumazenil,
consider other causes of decreased level of con-
sciousness (alcohol, barbiturates, opioid analge-
sics).

IV Administration

● pH: 4.0.
● Direct IV: Diluent: May be administered undi-

luted or diluted in syringe with D5W, 0.9% NaCl,
or LR. Diluted solution should be discarded after
24 hr. Concentration: Up to 0.1 mg/mL. Rate:
Administer each dose over 15–30 sec into free-
flowing IV in a large vein. Do not exceed 0.2 mg/
min in children or 0.5 mg/min in adults.

Patient/Family Teaching
● Flumazenil does not consistently reverse the am-

nestic effects of benzodiazepines. Provide patient
and family with written instructions for postpro-
cedure care. Inform family that patient may ap-
pear alert at the time of discharge but the sedative
effects of the benzodiazepine may recur. Instruct
patient to avoid driving or other activities requir-
ing alertness for at least 24 hr after discharge.

● Instruct patient not to take any alcohol or non-
prescription drugs for at least 18–24 hr after dis-
charge.

● Resumption of usual activities should occur only
when no residual effects of the benzodiazepine
remain.

Evaluation/Desired Outcomes
● Improved level of consciousness.
● Decrease in respiratory depression caused by

benzodiazepines.

flunisolide, See CORTICOSTEROIDS
(INHALATION).

flunisolide, See CORTICOSTEROIDS
(NASAL).

fluocinolone, See CORTICOSTEROIDS
(TOPICAL/LOCAL).

fluocinonide, See CORTICOSTEROIDS
(TOPICAL/LOCAL).

REMS

FLUOROQUINOLONES
(floor-oh-kwin-oh-lones)
ciprofloxacin†
(sip-roe-flox-a-sin)
Cipro, Cipro XR, Proquin XR

gemifloxacin (gem-i-flox-a-sin)
Factive

levofloxacin (le-voe-flox-a-sin)
Levaquin

moxifloxacin† (mox-i-flox-a-sin)
Avelox

norfloxacin† (nor-flox-a-sin)
Noroxin

ofloxacin† (oh-flox-a-sin)
Floxin
Classification
Therapeutic: anti-infectives
Pharmacologic: fluoroquinolones

Pregnancy Category C
†See Appendix C for ophthalmic use

Indications
PO, IV: Treatment of the following bacterial infec-
tions: Urinary tract infections including cystitis and
prostatitis (ciprofloxacin, levofloxacin, norfloxacin,
ofloxacin), Gonorrhea (may not be considered first-
line agents due to increasing resistance), Gyneco-
logic infections (ciprofloxacin, norfloxacin, ofloxa-
cin), Respiratory tract infections including acute
sinusitis, acute exacerbations of chronic bronchitis,
and pneumonia (not norfloxacin), Skin and skin
structure infections (levofloxacin, moxifloxacin, cip-
rofloxacin, ofloxacin), Bone and joint infections
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(ciprofloxacin), Infectious diarrhea (ciprofloxa-
cin), Intra-abdominal infections (ciprofloxacin,
moxifloxacin). Febrile neutropenia (ciprofloxacin).
Post-exposure treatment of inhalational anthrax
(ciprofloxacin, levofloxacin). Otic: Otitis externa or
otitis media (ofloxacin).

Action
Inhibit bacterial DNA synthesis by inhibiting DNA
gyrase. Therapeutic Effects: Death of susceptible
bacteria. Spectrum: Broad activity includes many
gram-positive pathogens: Staphylococci including
methicillin-resistant Staphylococcus aureus, Staph-
ylococcus epidermidis, Staphylococcus sapro-
phyticus, Streptococcus pneumoniae, Streptococ-
cus pyogenes, and Bacillus anthracis.
Gram-negative spectrum notable for activity against:
Escherichia coli, Klebsiella, Enterobacter, Salmo-
nella, Shigella, Proteus, Providencia, Morganella
morganii, Pseudomonas aeruginosa, Serratia,
Haemophilus, Acinetobacter, Neisseria gonor-
rhoeae, Moraxella catarrhalis, Campylobacter.
Additional spectrum includes: Chlamydia pneumo-
niae, Legionella pneumoniae, and Mycoplasma
pneumoniae.

Pharmacokinetics
Absorption: Well absorbed after oral administra-
tion (ciprofloxacin—70%; moxifloxacin—90%;
gemifloxacin—71%; levofloxacin—99%; nor-
floxacin—30–40%; ofloxacin—98%.
Distribution: Widely distributed. High tissue and
urinary levels are achieved. All agents appear to
cross the placenta. Ciprofloxacin and ofloxacin en-
ter breast milk.
Metabolism and Excretion: Ciprofloxacin—
15% metabolized by the liver, 40–50% excreted un-
changed by the kidneys; gemifloxacin—Minimal
metabolism, 61% excreted unchanged in feces, 36%
excreted unchanged in urine; levofloxacin—87%
excreted unchanged in urine, small amounts metab-
olized; moxifloxacin—mostly metabolized by the
liver, 20% excreted unchanged in urine, 25% ex-
creted unchanged in feces; norfloxacin—10% me-
tabolized by the liver, 30% excreted unchanged by
the kidneys, 30% excreted unchanged in feces; of-
loxacin—70–80% excreted unchanged by the kid-
neys.
Half-life: Ciprofloxacin—4 hr; gemifloxacin—
7 hr; levofloxacin—8 hr; moxifloxacin—12 hr;
norfloxacin—6.5 hr; ofloxacin—5–7 hr (all are
qin renal impairment).

TIME/ACTION PROFILE (blood levels)

ROUTE ONSET PEAK DURATION

Ciprofloxa-
cin—PO

rapid 1–2 hr 12 hr

Ciprofloxa-
cin—PO-
ER

rapid 1–4 hr 24 hr

Ciprofloxa-
cin—IV

rapid end of infu-
sion

12 hr

Gemifloxa-
cin—PO

rapid 0.5—2 hr 24 hr

Levofloxa-
cin—PO

rapid 1–2 hr 24 hr

Levofloxa-
cin—IV

rapid end of infu-
sion

24 hr

Moxifloxa-
cin—PO

within 1 hr 1–3 hr 24 hr

Moxifloxa-
cin—IV

rapid end of infu-
sion

24 hr

Norfloxa-
cin—PO

rapid 2–3 hr 12 hr

Ofloxacin—
PO

rapid 1–2 hr 12 hr

Ofloxacin—
IV

rapid end of infu-
sion

12 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity. Cross-sen-
sitivity among agents within class may occur; History
of myasthenia gravis (may worsen symptoms includ-
ing muscle weakness and breathing problems);
Gemifloxacin and moxifloxacin: Concurrent use
of Class IA antiarrhythmics (disopyramide, quini-
dine, procainamide) or Class III antiarrhythmics
(amiodarone, sotalol) (qrisk of QTc interval pro-
longation and torsade de pointes); Known QT inter-
val prolongation or concurrent use of agents causing
prolongation; OB: Do not use unless potential bene-
fit outweighs potential fetal risk; Pedi: Use only for
treatment of anthrax and complicated UTIs in chil-
dren 1–17 yrs due to possible arthropathy.
Use Cautiously in: Known or suspected CNS dis-
order; Renal impairment (dosagepif CCr �50 mL/
min for ciprofloxacin, levofloxacin, ofloxacin; �30
mL/min for norfloxacin; �40 mL/min for gemifloxa-
cin); Cirrhosis (levofloxacin, moxifloxacin, norflox-
acin); Gemifloxacin and moxifloxacin: Concur-
rent use of erythromycin, antipsychotics, and
tricyclic antidepressants (qrisk of QTc prolongation
and torsades de pointes); Gemifloxacin and mox-
ifloxacin: Bradycardia; Gemifloxacin and moxi-
floxacin: Acute myocardial ischemia; Concurrent
use of corticosteroids (qrisk of tendinitis/tendon
rupture); Kidney, heart, or lung transplant patients
(qrisk of tendinitis/tendon rupture); Lactation:
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Safety not established except for treatment of an-
thrax; Geri:qrisk of adverse reactions.

Adverse Reactions/Side Effects
CNS: ELEVATED INTRACRANIAL PRESSURE (including
pseudotumor cerebri), SEIZURES, dizziness, head-
ache, insomnia, acute psychoses, agitation, confu-
sion, depression, drowsiness, hallucinations, night-
mares, paranoia, tremor. CV: gemifloxacin,
levofloxacin, moxifloxacin, norfloxacin— TOR-
SADE DE POINTES, QT prolongation, vasodilation. GI:
HEPATOTOXICITY (NORFLOXACIN), PSEUDOMEMBRANOUS

COLITIS, diarrhea, nausea, abdominal pain,qliver
enzymes (ciprofloxacin, moxifloxacin), vomiting.
GU: vaginitis. Derm: photosensitivity, rash. Endo:
hyperglycemia, hypoglycemia. Local: phlebitis at IV
site. MS: tendinitis, tendon rupture. Misc: hyper-
sensitivity reactions including ANAPHYLAXIS, STEVENS-
JOHNSON SYNDROME.

Interactions
Drug-Drug: Concurrent use ofamiodarone, di-
sopyramide, erythromycin, procainamide, do-
fetilide, quinidine, some antipsychotics, so-
talol, or tricyclic antidepressantsqrisk of
torsade de pointes in susceptible individuals (avoid
concurrent use).qserum theophylline levels and
may lead to toxicity. Administration with magne-
sium and aluminum-containing antacids, iron
salts, bismuth subsalicylate, sucralfate, dida-
nosine, and zinc saltspabsorption of fluoroquin-
olones. Mayqthe effects of warfarin. Ciprofloxacin
mayplevels and effectiveness of phenytoin. Levels
of fluoroquinolones may bepby antineoplastics.
Cimetidine may interfere with elimination of fluor-
oquinolones. Beneficial effects of ciprofloxacin may
be antagonized by nitrofurantoin. Probenecidp
renal elimination of fluoroquinolones. Mayqrisk of
nephrotoxicity from cyclosporine. Concurrent use
of ciprofloxacin with foscarnet mayqrisk of sei-
zures. Concurrent therapy with corticosteroids
mayqthe risk of tendon rupture. Mayqrisk of hy-
poglycemia when used with antidiabetic agents.
Drug-Natural Products: Fennelpthe absorp-
tion of ciprofloxacin.
Drug-Food: Absorption is impaired by concur-
rent tube feeding (because of metal cations). Ab-
sorption ispif taken with dairy products or cal-
cium-fortified juices.

Route/Dosage
Ciprofloxacin
PO (Adults): Most infections—500–750 mg q
12 hr. Complicated urinary tract infections—
500 mg q 12 hr for 7–14 days (immediate-release);
or 1000 mg q 24 hr for 7–14 days (extended-re-
lease). Uncomplicated urinary tract infections—

250 mg every 12 hr for 3 days (immediate-release)
or 500 mg every 24 hr for 3 days (extended-re-
lease). Gonorrhea—250-mg single dose. Inhala-
tional anthrax (post exposure) or cutaneous an-
thrax—500 mg every 12 hr for 60 days.
PO (Children 1–17 yr): Complicated urinary
tract infections—10–15 mg/kg q 12 hr (not to
exceed 750 mg/dose) for 10–21 days. Inhalational
anthrax (post-exposure) or cutaneous an-
thrax—10–15 mg/kg q 12 hr (not to exceed 500
mg/dose) for 60 days.
IV (Adults): Most infections—400 mg q 12 hr.
Complicated urinary tract infections—400 mg q
12 hr for 7–14 days. Uncomplicated urinary tract
infections—200 mg q 12 hr for 7–14 days. Inhal-
ational anthrax (post exposure)—400 mg q 12
hr for 60 days.
IV (Children 1–17 yr): Inhalational anthrax
(post exposure)—10 mg/kg q 12 hr (not to ex-
ceed 400 mg/dose) for 60 days; Complicated uri-
nary tract infections—6–10 mg/kg q 8 hr (not to
exceed 400 mg/dose) for 10–21 days.

Renal Impairment
PO (Adults): CCr 30–50 mL/min—250–500 mg
q 12 hr; CCr 5–29 mL/min—250–500 mg q 18
hr (immediate-release) or 500 mg q 24 hr (ex-
tended-release).
IV (Adults): CCr 5–29 mL/min—200–400 mg q
18–24 hr.

Gemifloxacin
PO (Adults): Acute bacterial exacerbation of
chronic bronchitis—320 mg once daily for 5 days;
Community-acquired pneumonia (CAP) caused
by Klebsiella pneumoniae, Moraxella catarrhalis,
and multidrug resistant strains of S. pneumo-
nia—320 mg once daily for 7 days. Community-
acquired-pneumonia (CAP) caused by S. pneu-
monia, Haemophilus influenzae, Mycoplasma
pneumoniae, or Chlamydia pneumonia, and
multidrug resistant strains of S. pneumonia—
320 mg once daily for 5 days.

Renal Impairment
PO (Adults): CCr �40 mL/min— 160 mg once
daily for 5 days.

Levofloxacin
PO, IV (Adults): Most infections—250–750 mg
q 24 hr; inhalational anthrax (post-exposure)—
500 mg once daily for 60 days.

Renal Impairment
PO, IV (Adults): Normal renal function dosing of
750 mg/day: CCr 20–49 mL/min—750 mg q 48
hr; CCr 10–19 mL/min—750 mg initially, then
500 mg q 48 hr; Normal renal function dosing of
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500 mg/day: CCr 20–49 mL/min—500 mg ini-
tially then 250 mg q 24 hr; CCr 10–19 mL/min—
500 mg initially then 250 mg q 48 hr. Normal renal
function dosing of 250 mg/day: CCr 10–19 mL/
min—250 mg q 48 hr.

Moxifloxacin
PO, IV (Adults): Bacterial sinusitis—400 mg
once daily for 10 days; Community-acquired
pneumonia—400 mg once daily for 7–14 days.
Acute bacterial exacerbation of chronic bronchi-
tis—400 mg once daily for 5 days. Complicated
intra-abdominal infection—400 mg once daily
for 5–14 days. Skin/skin structure infections—
400 mg/day for 7–21 days.

Norfloxacin
PO (Adults): Uncomplicated urinary tract infec-
tions—400 mg q 12 hr for 3–14 days. Compli-
cated urinary tract infections—400 mg q 12 hr
for 10–21 days. Gonorrhea—800-mg single dose.
Prostatitis—400 mg q 12 hr for 4–6 wk.

Renal Impairment
PO (Adults): CCr �30 mL/min— 400 mg once
daily.

Ofloxacin
PO (Adults): Most infections—400 mg q 12 hr.
Prostatitis—300 mg q 12 hr for 6 wk. Uncompli-
cated urinary tract infections—200 mg q 12 hr
for 3–7 days. Complicated urinary tract infec-
tions—200 mg q 12 hr for 10 days. Gonorrhea—
400-mg single dose.
Otic (Adults and Children �6 mo): Otitis ex-
terna 6 mo to 13 yr—5 drops instilled into af-
fected ear once daily for 7 days; Otitis externa �13
yr—10 drops instilled into affected ear once daily
for 7 days. Acute otitis media in patients 1–12 yr
old with tympanostomy tubes—5 drops instilled
into the affected ear twice daily for 10 days. Chronic
suppurative otitis media with perforated tym-
panic membranes in patients �12 yr—10 drops
instilled into the affected ear twice daily for 14 days.

Renal Impairment
PO, IV (Adults): CCr 20–50 mL/min—100% of
the usual dose q 24 hr; CCr �20 mL/min—50% of
the usual dose q 24 hr.

Availability
Ciprofloxacin (generic available)
Tablets: 100 mg, 250 mg, 500 mg, 750 mg. Cost:
Generic—250 mg $4.00/14, 500 mg $4.00/20,
750 mg $126.93/28. Extended-release tablets:
500 mg, 1000 mg. Cost: Generic—1000 mg

$215.99/14. Oral suspension (strawberry fla-
vor): 250 mg/5 mL, 500 mg/5 mL. Solution for
injection: 10 mg/mL. Premixed infusion: 200
mg/100 mL D5W, 400 mg/200 mL D5W. In combi-
nation with: hydrocortisone (Cipro HC) (see
Appendix B).

Gemifloxacin
Tablets: 320 mg. Cost: $219.99/5.

Levofloxacin (generic available)
Tablets: 250 mg, 500 mg, 750 mg. Cost: Ge-
neric—250 mg $18.99/20, 500 mg $18.99/20,
750 mg $25.99/20. Oral solution: 25 mg/mL. So-
lution for injection: 25 mg/mL. Premixed infu-
sion: 250 mg/50 mL D5W, 500 mg/100 mL D5W,
750 mg/150 mL D5W.

Moxifloxacin
Tablets: 400 mg. Cost: $254.79/14. Premixed in-
fusion: 400 mg/250 mL 0.8% NaCl.

Norfloxacin
Tablets: 400 mg. Cost: $85.51/20.

Ofloxacin (generic available)
Tablets: 200 mg, 300 mg, 400 mg. Cost: Ge-
neric—200 mg $133.98/28, 300 mg $131.98/28.
Otic solution: 0.3%. Cost: Generic—$59.99/5
mL, $92.99/10 mL.

NURSING IMPLICATIONS
Assessment
● Assess for infection (vital signs; appearance of

wound, sputum, urine, and stool; WBC; urinaly-
sis; frequency and urgency of urination; cloudy or
foul-smelling urine) prior to and during therapy.

● Obtain specimens for culture and sensitivity be-
fore initiating therapy. First dose may be given be-
fore receiving results.

● Observe for signs and symptoms of anaphylaxis
(rash, pruritus, laryngeal edema, wheezing). Dis-
continue drug and notify health care professional
immediately if these problems occur. Keep epi-
nephrine, an antihistamine, and resuscitation
equipment close by in case of an anaphylactic re-
action. Patients taking gemifloxacin who are at
greater risk for rash are those receiving gemiflox-
acin for �7 days, �40 yr of age, females, and
postmenopausal females receiving hormone re-
placement therapy.

● Monitor bowel function. Diarrhea, abdominal
cramping, fever, and bloody stools should be re-
ported to health care professional promptly as a
sign of pseudomembranous colitis. May begin up
to several weeks following cessation of therapy.
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● Assess for rash periodically during therapy. May
cause Stevens-Johnson syndrome. Discontinue
therapy if severe or if accompanied with fever,
general malaise, fatigue, muscle or joint aches,
blisters, oral lesions, conjunctivitis, hepatitis and/
or eosinophilia.

● Lab Test Considerations: May causeqserum
AST, ALT, LDH, bilirubin, and alkaline phospha-
tase.

● May also causeqorpserum glucose.
● Moxifloxacin may cause hyperglycemia, hyperlip-

idemia, and altered prothrombin time. It may
also causeqWBC;qserum calcium, chloride, al-
bumin, and globulin; andpglucose, hemoglobin,
RBCs, neutrophils, eosinophils, and basophils.

● Monitor prothrombin time closely in patients re-
ceiving fluoroquinolones and warfarin; may en-
hance the anticoagulant effects of warfarin.

Potential Nursing Diagnoses
Risk for infection (Patient/Family Teaching)

Implementation
● Do not confuse levofloxacin with levetiracetam.
● PO: Administer norfloxacin and ofloxacin on an

empty stomach 1 hr before or 2 hr after meals,
with a full glass of water. Moxifloxacin, levoflox-
acin, and gemifloxacin may be administered
without regard to meals. Should be taken at least
2 hr (3 hr for gemifloxacin, 4 hr for moxifloxa-
cin) before or 2 hr (8 hr for moxifloxacin) after
antacids or other products containing calcium,
iron, zinc, magnesium, or aluminum.

● If gastric irritation occurs, ciprofloxacin may be
administered with meals.

● Ciprofloxacin 5% and 10% oral suspension
should not be administered through a feeding
tube (maypabsorption). Shake solution for 15
seconds prior to administration.

● Gemifloxacin and ciprofloxacin extended-re-
lease tablets; swallow whole; do not break,
crush, or chew.

● Otic: Warm solution by holding bottle in hand for
1–2 min to avoid dizziness from instillation of
cold solution. Patient should lie with the affected
ear upward, before instilling drops. Maintain po-
sition for 5 minutes. Repeat for opposite ear, if
necessary. For otitis media: Pump the tragus 4
times by pushing inward to facilitate penetration
into middle ear after instillation.

Ciprofloxacin
IV Administration

● Intermittent Infusion: Diluent: Dilute with
0.9% NaCl or D5W. Stable for 14 days at refriger-
ated or room temperature. Concentration: 1–
2 mg/mL. Rate: Administer over 60 min into a
large vein to minimize venous irritation.

● Y-Site Compatibility: alemtuzumab, amifostine,
amiodarone, anakinra, anidulafungin, argatro-
ban, aztreonam, bivalirudin, bleomycin, calcium
gluconate, carboplatin, carmustine, caspofungin,
ceftaroline, ceftazidime, cisatracurium, cisplatin,
cyclophosphamide, cytarabine, dactinomycin,
daptomycin, dexmedetomidine, digoxin, dilti-
azem, diphenhydramine, dobutamine, docetaxel,
dopamine, doxacurium, doxorubicin, doxorubi-
cin liposome, epirubicin, eptifibatide, ertapenem,
etoposide, etoposide phosphate, fenoldopam, flu-
darabine, gemcitabine, gentamicin, granisetron,
hetastarch, hydromorphone, idarubicin, ifosfam-
ide, irinotecan, lidocaine, linezolid, lorazepam,
LR, mechlorethamine, meperidine, methotrexate,
metoclopramide, metronidazole, midazolam, mi-
dodrine, milrinone, mitoxantrone, mycophento-
late, nesiritide, octreotide, ondansetron, oxalipla-
tin, oxytocin, paclitaxel, palonosetron,
pamidronate, pancuronium, potassium acetate,
potassium chloride, promethazine, quinupristin-
dalfopristin, ranitidine, remifentanil, rocuron-
ium, sodium acetate, tacrolimus, telavancin, teni-
poside, thiotepa, tigecycline, tirofiban,
tobramycin, trastuzumab, vasopressin, vecuro-
nium, verapamil, vincristine, vinorelbine, vori-
conazole, zoledronic acid.

● Y-Site Incompatibility: Manufacturer recom-
mends temporarily discontinuing other solutions
when administering ciprofloxacin, acyclovir, ami-
nocaproic acid, aminophylline, amphotericin B
lipid complex, amphotericin B liposome, ampi-
cillin/sulbactam, azithromycin, cefepime, dexa-
methasone, fluorouracil, furosemide, heparin,
hydrocortisone, magnesium sulfate, methylpred-
nisolone, pantoprazole, pemetrexed, phenytoin,
piperacillin/tazobactam, potassium phosphates,
propofol, rituxumab, sodium phosphates, warfa-
rin.

Levofloxacin
IV Administration

● Intermittent Infusion: Diluent: Dilute with
0.9% NaCl, D5W, or dextrose/saline combina-
tions. Also available in premixed bottles and flexi-
ble containers with D5W, which need no further
dilution. Concentration: 5 mg/mL. Discard un-
used solution. Diluted solution is stable for 72 hr
at room temperature and 14 days if refrigerated.
Rate: Administer by infusion over at least 60 min
for 250 mg or 500 mg doses and over 90 min for
750 mg dose. Avoid rapid bolus injection to pre-
vent hypotension.

● Y-Site Compatibility: alemtuzumab, alfentanil,
amifostine, amikacin, aminocaproic acid, amino-
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phylline, ampicillin, ampicillin/sulbactam, anidu-
lafungin, argatroban, atracurium, aztreonam, biv-
alirudin, bleomycin, bumetanide, buprenorphine,
busulfan, butorphanol, caffeine citrate, calcium
gluconate, carboplatin, carmustine, caspofungin,
cefepime, cefotetan, ceftaroline, ceftazidime, cef-
triaxone, cefuroxime, chlorpromazine, cisatracu-
rium, cisplatin, clindamycin, cyclophosphamide,
cyclosporine, cytarabine, dacarbazine, dactomy-
cin , daptomycin, dexamethasone, dexmedetomi-
dine, dexrazoxane, digoxin, diltiazem, diphenhy-
dramine, dobutamine, docetaxel, dolasetron,
dopamine, doripenem, doxacurium, doxycycline,
droperidol, enalaprilat, ephedrine, epinephrine,
epirubicin, eptifibatide, ertapenem, erythromy-
cin, esmolol, etoposide, etoposide phosphate,
famotidine, fenoldopam, fentanyl, filgrastim, flox-
uridine, fluconazole, fludarabine, fosphenytoin,
gemcitabine, gentamicin, granisetron, haloperi-
dol, hydrocortisone, hydromorphone, idarubicin,
ifosfamide, imipenem/cilastatin, irinotecan, iso-
proterenol, labetalol, leucovorin, levorphanol,
lidocaine, linezolid, mannitol, mechlorethamine,
meperidine, mesna, methylprednisolone, meto-
clopramide, metronidazole, midazolam, milri-
none, mitomycin, mitoxantrone, mivacurium,
mycohpenolate, nalbuphine, naloxone, nesiri-
tide, octreotide, ondansetron, oxacillin, oxali-
platin, oxytocin, paclitaxel, palonosetron, pami-
dronate, pancuronium, pemetrexed, penicillin
G sodium, pentamidine, phenylephrine, potas-
sium acetate, potassium chloride, promethaz-
ine, propranolol, quinapristin/dalfopristin, ran-
itidine, remifentanil, rocuronium,
sargramostim, sodium acetate, sodium bicar-
bonate, succinylcholine, sufentanil, tacrolimus,
teniposide, theophylline, thiotepa, ticarcillin/
clavulanate, tigecycline, tirofiban, tobramycin,
topotecan, trimethoprim/sulfamethoxazole, van-
comycin, vasopressin, vecuronium, verapamil,
vinblastine, vincristine, vinorelbine, voricona-
zole, zidovudine, zoledronic acid.

● Y-Site Incompatibility: acyclovir, alprostadil,
amiodarone, amphotericin B colloidal, ampho-
tericin B lipid complex, amphotericin B lipo-
some, cefazolin, cefoperazone, cefoxitin, dauno-
rubicin hydrochloride, diazepam, fluorouracil,
furosemide, ganciclovir, heparin, indomethacin,
ketorolac, methotrexate, nitroglycerin, nitroprus-
side, pantoprazole, pentobarbital, phenytoin, pi-
peracillin/tazobactam, prochlorperazine, propo-
fol, rituximab, streptozocin, telavancin,
thiopental, trastuzumab.

Moxifloxacin
IV Administration

● Intermittent Infusion: Diluent: Premixed
bags are diluted in sodium chloride 0.8% and
should not be further diluted. Use transfer set
whose piercing pin does not require excessive
force; insert with a gentle twisting motion until
pin is firmly seated. Concentration: 1.6 mg/
mL. Rate: Administer over 60 min. Avoid rapid
or bolus infusion.

● Y-Site Compatibility: alemtuzumab, anidula-
fungin, argatroban, bivalirudin, caspofungin, cef-
taroline, daptomycin, doripenem, ertapenem,
mycophenolate, nesiritide, octreotide, oxytocin,
palonosetron, pemetrexed, potassium acetate, ti-
gecycline, tirofiban, vasopressin, zoledronic acid.

● Y-Site Incompatibility: amphotericin B lipid
complex, furosemide, voriconazole.

Patient/Family Teaching
● Instruct patient to take medication as directed at

evenly spaced times and to finish drug com-
pletely, even if feeling better. Take missed doses
as soon as possible, unless almost time for next
dose. Do not double doses. Advise patient that
sharing of this medication may be dangerous.

● Advise patients to notify health care professional
immediately if they are taking theophylline.

● Encourage patient to maintain a fluid intake of at
least 1500–2000 mL/day to prevent crystalluria.

● Advise patient that antacids or medications con-
taining iron or zinc will decrease absorption.
Ciprofloxacin, levofloxacin, norfloxacin, and
ofloxacin should be taken at least 2 hr before (3
hr for gemifloxacin, 4 hr for moxifloxacin) or 2
hr after (8 hr for moxifloxacin) these products.

● May cause dizziness and drowsiness. Caution pa-
tient to avoid driving or other activities requiring
alertness until response to medication is known.

● Advise patient to notify health care professional of
any personal or family history of QTc prolonga-
tion or proarrhythmic conditions such as recent
hypokalemia, significant bradycardia, or recent
myocardial ischemia or if fainting spells or palpi-
tations occur. Patients with this history should not
receive gemifloxacin.

● Caution patient to use sunscreen and protective
clothing to prevent phototoxicity reactions during
and for 5 days after therapy. Notify health care
professional if a sunburn-like reaction or skin
eruption occurs.

● Instruct patients being treated for gonorrhea that
partners also must be treated.
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● Advise patient to notify health care professional of
all Rx or OTC medications, vitamins, or herbal
products being taken and to consult with health
care professional before taking other medica-
tions.

● Advise patient to report signs of superinfection
(furry overgrowth on the tongue, vaginal itching
or discharge, loose or foul-smelling stools).

● Instruct patient to notify health care professional
if fever and diarrhea develop, especially if stool
contains blood, pus, or mucus. Advise patient not
to treat diarrhea without consulting health care
professional.

● Instruct patient to notify health care professional
immediately if rash, jaundice, signs of hypersensi-
tivity, or tendon (shoulder, hand, Achilles, and
other) pain, swelling, or inflammation occur. If
tendon symptoms occur, avoid exercise and use
of the affected area. Increased risk in �65 yrs
old, kidney, heart and lung transplant recipients,
and patients taking corticosteroids concurrently.
Therapy should be discontinued.

● Otic: Instruct parent in correct administration
technique.

Evaluation/Desired Outcomes
● Resolution of the signs and symptoms of infec-

tion. Time for complete resolution depends on
organism and site of infection.

● Post exposure treatment of inhalational anthrax
or cutaneous anthrax (ciprofloxacin and levo-
floxacin).

HIGH ALERT

fluorouracil
(flure-oh-yoor-a-sill)
Carac, Efudex, Fluoroplex, 5-FU
Classification
Therapeutic: antineoplastics
Pharmacologic: antimetabolites

Pregnancy Category D

Indications
IV: Used alone and in combination with other mo-
dalities (surgery, radiation therapy, other antineo-
plastics) in the treatment of: Colon cancer, Breast
cancer, Rectal cancer, Gastric cancer, Pancreatic
carcinoma. Topical: Management of multiple ac-
tinic (solar) keratoses and superficial basal cell car-
cinomas.

Action
Inhibits DNA and RNA synthesis by preventing thymi-
dine production (cell-cycle S-phase–specific).
Therapeutic Effects: Death of rapidly replicating
cells, particularly malignant ones.

Pharmacokinetics
Absorption: Minimal absorption (5–10%) after
topical application.
Distribution: Widely distributed; concentrates
and persists in tumors.
Metabolism and Excretion: Metabolized by di-
hydropyrimidine dehydrogenase to a less toxic com-
pound; inactive metabolites are excreted primarily
in urine.
Half-life: 20 hr.

TIME/ACTION PROFILE (IV � effects on
blood counts, Top � dermatologic effects)

ROUTE ONSET PEAK DURATION

IV 1–9 days 9–21 days
(nadir)

30 days

Top 2–3 days 2–6 wk 1–2 mo

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Dihydro-
pyrimidine dehydrogenase deficiency (patients atq
risk of 5–FU toxicity); OB, Lactation: Pregnancy or
lactation.
Use Cautiously in: Infections; Depressed bone
marrow reserve; Other chronic debilitating illnesses;
Obese patients, patients with edema or ascites (dose
should be based on ideal body weight).

Adverse Reactions/Side Effects
More likely to occur with systemic use than with top-
ical use.
CNS: acute cerebellar dysfunction. GI: diarrhea,
nausea, stomatitis, vomiting. Derm: alopecia, mac-
ulopapular rash, local inflammatory reactions (topi-
cal only), melanosis of nails, nail loss, palmar-plan-
tar erythrodysesthesia, phototoxicity. Endo:
sterility. Hemat: anemia, leukopenia, thrombocyto-
penia. Local: thrombophlebitis. Misc: fever.

Interactions
Drug-Drug: Combination chemotherapy with iri-
notecan may produce unacceptable toxicity (dehy-
dration, neutropenia, sepsis). Additive bone marrow
depression with other bone marrow depressants,
including other antineoplastics and radiation
therapy. Maypantibody response to live-virus
vaccines andqrisk of adverse reactions.

Route/Dosage
Doses may vary greatly, depending on tumor, patient
condition, and protocol used.

Advanced Colorectal Cancer
IV (Adults): 370 mg/m2 preceded by leucovorin or
425 mg/m2 preceded by leucovorin daily for 5 days.
May be repeated q 4–5 wk.

Other Tumors
IV (Adults): Initial dose—12 mg/kg/day for 4
days, then 1 day of rest, then 6 mg/kg every other
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day for 4–5 doses or 7–12 mg/kg/day for 4 days
followed by 3-day rest, then 7–10 mg/kg q 3–4
days for 3 doses. Maintenance—7–12 mg/kg q
7–10 days or 300–500 mg/m2/day for 4–5 days,
repeated monthly (no single daily dose should ex-
ceed 800 mg). Poor-Risk Patients: 3–6 mg/kg/
day on days 1–3, 3 mg/kg/day on days 5, 7, 9 (not
to exceed 400 mg/dose). Doses of 370–425 mg/m2/
day for 5 days have been used in combination with
leucovorin.

Actinic (Solar) Keratoses
Topical (Adults): Carac—Apply 0.5% cream to
lesions once daily for up to 4 wk; Efudex—Apply
2% or 5% solution or cream to lesions twice daily
for 2–4 wk; Fluoroplex—Apply 1% cream to le-
sions twice daily for 2–6 wk.

Superficial Basal Cell Carcinomas
Topical (Adults): Efudex—Apply 5% solution or
cream to lesions twice daily for 3–6 wk (up to 12
wk).

Availability (generic available)
Injection: 50 mg/mL. Cream: 0.5%, 1%, 5%. So-
lution: 2%, 5%.

NURSING IMPLICATIONS
Assessment
● Monitor vital signs before and frequently during

therapy.
● Assess mucous membranes, number and consist-

ency of stools, and frequency of vomiting. Assess
for signs of infection (fever, chills, sore throat,
cough, hoarseness, pain in lower back or side,
difficult or painful urination). Assess for bleeding
(bleeding gums; bruising; petechiae; and guaiac
test stools, urine, and emesis). Avoid IM injec-
tions and taking rectal temperatures. Apply pres-
sure to venipuncture sites for 10 min. Notify
health care professional if symptoms of toxicity
(stomatitis or esophagopharyngitis, uncontrolla-
ble vomiting, diarrhea, GI bleeding, myocardial
ischemia, leukocyte count �3500/mm3, platelet
count �100,000/mm3, or hemorrhage from any
site) occur; drug will need to be discontinued.
May be reinitiated at a lower dose when side ef-
fects have subsided.

● Assess IV site frequently for inflammation or infil-
tration. Patient should notify nurse if pain or irri-
tation at injection site occurs. May cause throm-
bophlebitis. If extravasation occurs, infusion must
be stopped and restarted in another vein to avoid
damage to subcut tissue. Report immediately.

Standard treatment includes application of ice
compresses.

● Assess skin for palmar-plantar erythrodysesthesia
(tingling of hands and feet followed by pain, ery-
thema, and swelling) throughout therapy.

● Monitor intake and output, appetite, and nutri-
tional intake. GI effects usually occur on 4th day
of therapy. Adjusting diet as tolerated may help
maintain fluid and electrolyte balance and nutri-
tional status.

● Monitor patient for cerebellar dysfunction (weak-
ness, ataxia, dizziness). This may persist after dis-
continuation of therapy.

● Topical: Inspect involved skin before and
throughout therapy.

● Lab Test Considerations: May causepin
plasma albumin.

● Monitor hepatic (AST, ALT, LDH, and serum bili-
rubin), renal, and hematologic (hematocrit, he-
moglobin, leukocyte, platelet count) functions
before and periodically during therapy. Monitor
CBC daily during IV therapy. Report WBC of
�3500/mm3 or platelets �100,000/mm3 imme-
diately; they are criteria for discontinuation. Na-
dir of leukopenia usually occurs in 9–14 days,
with recovery by day 30. May also cause throm-
bocytopenia.

● May causeqin urine excretion of 5-hydroxyin-
doleacetic acid (5-HIAA).

Potential Nursing Diagnoses
Risk for infection (Side Effects)
Imbalanced nutrition: less than body requirements
(Side Effects)

Implementation
● High Alert: Fatalities have occurred with incor-

rect administration of chemotherapeutic agents.
Before administering, clarify all ambiguous or-
ders; double check single, daily, and course-of-
therapy dose limits; have second practitioner in-
dependently double check original order,
calculations and infusion pump settings. The
number 5 in 5-fluorouracil is part of the drug
name and does not refer to the dose.

● Prepare solution in a biologic cabinet. Wear
gloves, gown, and mask while handling IV medi-
cation. Discard IV equipment in specially desig-
nated containers.

IV Administration

● pH: 8.6–9.2.
● Direct IV: Diluent: May be administered undi-

luted. Concentration: 50 mg/mL. Rate: Rapid
IV push administration (over 1–2 min) is most
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effective, but there is a more rapid onset of toxic-
ity.

● Intermittent Infusion: Diluent: May be di-
luted with D5W or 0.9% NaCl.

● Use plastic IV tubing and IV bags to maintain
greater stability of medication. Solution is stable
for 24 hr at room temperature; do not refrigerate.
Solution is colorless to faint yellow. Discard
highly discolored or cloudy solution. If crystals
form, dissolve by warming solution to 140�F,
shaking vigorously, and cooling to body tempera-
ture. Concentration: Up to 50 mg/mL. Rate:
Onset of toxicity is greatly delayed by administer-
ing an infusion over 2–8 hr.

● Y-Site Compatibility: acyclovir, alfentanil, allo-
purinol, amifostine, amikacin, aminophylline,
amphotericin B lipid complex, amphotericin B li-
posome, ampicillin, ampicillin/sulbactam, anidu-
lafungin, argatroban, azithromycin, aztreonam,
bivalirudin, bleomycin, bumetanide, butor-
phanol, calcium gluconate, carboplatin, carmus-
tine, cefazolin, cefepime, cefoperazone, cefo-
taxime, cefotetan, cefoxitin, ceftazidime,
ceftriaxone, cefuroxime, cisatracurium, cisplatin,
clindamycin, cyclophosphamide, cyclosporine,
daptomycin, dexamethasone, dexmedetomidine,
dexrazoxane, digoxin, docetaxel, dopamine, dori-
penem, doxorubicin liposome, enalaprilat,
ephedrine, ertapenem, erythromycin, esmolol,
etoposide phosphate, famotidine, fenoldopam,
fentanyl, fluconazole, fludarabine, foscarnet, fos-
phenytoin, furosemide, ganciclovir, gemcitabine,
gentamicin, granisetron, heparin, hetastarch, hy-
drocortisone, hydromorphone, ifosfamide, imi-
penem/cilastatin, isoproterenol, ketorolac, labet-
alol, leucovorin, levorphanol, lidocaine, linezolid,
magnesium sulfate, mannitol, melphalan, meperi-
dine, meropenem, mesna, methohexital, metho-
trexate, methylprednisolone, metoprolol, metro-
nidazole, milrinone, mitomycin, mitoxantrone,
morphine, nalbuphine, naloxone, nesiritide, ni-
troglycerin, nitroprusside, octreotide, paclitaxel,
palonsetron, pamidronate, pancuronium, panto-
prazole, pemetrexed, pentobarbital, phenobarbi-
tal, phenylephrine, piperacillin/tazobactam, po-
tassium acetate, potassium chloride, potassium
phosphates, procainamide, propofol, proprano-
lol, ranitidine, remifentanil, rituximab, sargra-
mostim, sodium acetate, sodium bicarbonate, so-
dium phosphates, succinylcholine, sufentanil,
teniposide, theophylline, thiopental, thiotepa, ti-
carcillin/clavulanate, tigecycline, tirofiban, tobra-
mycin, trastuzumab, vasopressin, vecuronium,
vinblastine, vincristine, vitamin B complex with C,
voriconazole, zidovudine, zoledronic acid.

● Y-Site Incompatibility: aldesleukin, amioda-
rone, amphotericin B cholesteryl, amphotericin B
colloidal, buprenorphine, calcium chloride, cas-
pofungin, chlorpromazine, ciprofloxacin, diaze-
pam, diltiazem, diphenhydramine, dobutamine,
doxycycline, droperidol, epinephrine, epirubicin,
filgrastim, haloperidol, hydroxyzine, idarubicin,
irinotecan, levofloxacin, lorazepam, midazolam,
nicardipine, pentamidine, phenytoin, prochlor-
perazine, promethazine, quinapristin/dalfopris-
tin, topotecan, vancomycin, verapamil, vinorel-
bine.

● Topical: Consult health care professional before
administering topical preparations to determine
which skin preparation regimen should be fol-
lowed. Tight occlusive dressings are not advised
because of irritation to surrounding healthy tis-
sue. A loose gauze dressing for cosmetic pur-
poses is usually preferred. Wear gloves when ap-
plying medication. Do not use metallic applicator.

Patient/Family Teaching
● Instruct patient to notify health care professional

if fever; chills; sore throat; signs of infection; yel-
lowing of skin or eyes; abdominal pain; joint or
flank pain; swelling of feet or legs; bleeding gums;
bruising; petechiae; or blood in urine, stool, or
emesis occurs. Caution patient to avoid crowds
and persons with known infections. Instruct pa-
tient to use soft toothbrush and electric razor. Pa-
tients should be cautioned not to drink alcoholic
beverages or take products containing aspirin or
NSAIDs.

● Advise patient to rinse mouth with clear water af-
ter eating and drinking and to avoid flossing to
minimize stomatitis. Viscous lidocaine may be
used if mouth pain interferes with eating. Stomati-
tis pain may require treatment with opioid anal-
gesics.

● Discuss with patient the possibility of hair loss.
Explore methods of coping.

● Review with patient the need for contraception
during therapy.

● Caution patient to use sunscreen and protective
clothing to prevent phototoxicity reactions.

● Instruct patient not to receive any vaccinations
without advice of health care professional.

● Emphasize the importance of routine follow-up
lab tests to monitor progress and to check for
side effects.

● Topical: Instruct patient in correct application of
solution or cream. Emphasize importance of
avoiding the eyes; caution should also be used
when applying medication near mouth and nose.
If patient uses clean finger to self-administer, em-
phasize importance of washing hands thoroughly
after application. Explain that erythema, scaling,
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and blistering with pruritus and burning sensa-
tion are expected. Advise patient to avoid sunlight
or ultraviolet light (tanning booths) as much as
possible; may increase side effects. Therapy is
discontinued when erosion, ulceration, and ne-
crosis occur in 2–6 wk (10–12 wk for basal cell
carcinomas). Skin heals 4–8 wk later.

Evaluation/Desired Outcomes
● Tumor regression.
● Removal of solar keratoses or superficial basal

cell skin cancers.

FLUoxetine (floo-ox-uh-teen)
PROzac, PROzac Weekly, Sarafem
Classification
Therapeutic: antidepressants
Pharmacologic: selective serotonin reuptake
inhibitors (SSRIs)

Pregnancy Category B

Indications
Major depressive disorder. Obsessive compulsive
disorder (OCD). Bulimia nervosa. Panic disorder.
Depressive episodes associated with bipolar I disor-
der (when used with olanzapine). Treatment-resis-
tant depression (when used with olanzapine). Sara-
fem: Premenstrual dysphoric disorder (PMDD).
Unlabeled Use: Anorexia nervosa: ADHD, Dia-
betic neuropathy, Fibromyalgia, Obesity, Raynaud’s
phenomenon, Social anxiety disorder (social pho-
bia), Post-traumatic stress disorder (PTSD).

Action
Selectively inhibits the reuptake of serotonin in the
CNS. Therapeutic Effects: Antidepressant action.
Decreased behaviors associated with: panic disor-
der, bulimia. Decreased mood alterations associated
with PMDD.

Pharmacokinetics
Absorption: Well absorbed after oral administra-
tion.
Distribution: Crosses the blood-brain barrier.
Protein Binding: 94.5%.
Metabolism and Excretion: Converted by the
liver to norfluoxetine (primarily by CYP2D6 isoen-
zyme), another antidepressant compound; the
CYP2D6 enzyme system exhibits genetic polymor-
phism (�7% of population may be poor metaboliz-
ers and may have significantlyqfluoxetine concen-
trations and anqrisk of adverse effects). Fluoxetine
and norfluoxetine are mostly metabolized by the

liver; 12% excreted by kidneys as unchanged fluoxe-
tine, 7% as unchanged norfluoxetine.
Half-life: 1–3 days (norfluoxetine 5–7 days).

TIME/ACTION PROFILE (antidepressant effect)

ROUTE ONSET PEAK DURATION

PO 1–4 wk unknown 2 wk

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Concurrent
use or use within 14 days of discontinuing MAO in-
hibitors (fluoxetine should be discontinued at least
5 wk before MAO therapy is initiated); Concurrent
use of pimozide; Concurrent use of thioridazine
(fluoxetine should be discontinued at least 5 wk be-
fore thioridazine therapy is initiated).
Use Cautiously in: History of seizures; Debilitated
patients (qrisk of seizures); Diabetes mellitus; Pa-
tients with concurrent chronic illness or multiple
drug therapy (dose adjustments may be necessary);
Hepatic impairment (pdoses/qdosing interval may
be necessary); Mayqrisk of suicide attempt/idea-
tion especially during early treatment or dose adjust-
ment; Patients withqintraocular pressure or at risk
for acute narrow-angle glaucoma; OB: Use during
first trimester mayqrisk of cardiovascular malfor-
mations in infant. Use during third trimester may re-
sult in neonatal serotonin syndrome requiring pro-
longed hospitalization, respiratory and nutritional
support. May cause sedation in infant. Use only if
potential benefit justifies potential risk to fetus; Lac-
tation: May cause sedation in infant; discontinue
drug or bottle-feed; Pedi: Risk of suicide ideation or
attempt may be greater in children or adolescents
(safe use in children �8 yr not established); Geri:
Appears on Beers list. Geriatric patients are atqrisk
for excessive CNS stimulation, sleep disturbances,
and agitation.

Adverse Reactions/Side Effects
CNS: NEUROLEPTIC MALIGNANT SYNDROME, SEIZURES,
SUICIDAL THOUGHTS, anxiety, drowsiness, headache,
insomnia, nervousness, abnormal dreams, dizziness,
fatigue, hypomania, mania, weakness. EENT: my-
driasis, stuffy nose, visual disturbances. Resp:
cough. CV: chest pain, palpitations. GI: diarrhea,
abdominal pain, abnormal taste, anorexia, constipa-
tion, dry mouth, dyspepsia, nausea, vomiting, weight
loss. GU: sexual dysfunction, urinary frequency.
Derm:qsweating, pruritus, erythema nodusum,
flushing, rashes. Endo: dysmenorrhea. F and E:
hyponatremia. MS: arthralgia, back pain, myalgia.
Neuro: tremor. Misc: SEROTONIN SYNDROME, aller-
gic reactions, fever, flu-like syndrome, hot flashes,
sensitivity reaction.
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Interactions
Drug-Drug: Discontinue use of MAO inhibitors
for 14 days before fluoxetine therapy; combined
therapy may result in confusion, agitation, seizures,
hypertension, and hyperpyrexia (serotonin syn-
drome). Fluoxetine should be discontinued for at
least 5 wk before MAO inhibitor therapy is initiated.
Concurrent use with pimozide mayqrisk of QT in-
terval prolongation.qlevels of thioridazine may
qrisk of QT interval prolongation (concurrent use
contraindicated; fluoxetine should be discontinued
for at least 5 wk before thioridazine is initiated). In-
hibits the activity of cytochrome P450 2D6 enzyme
in the liver andqeffects of drugs metabolized by this
enzyme system. Medications that inhibit the
P450 enzyme system (including ritonavir, sa-
quinavir, and efavirenz) mayqrisk of developing
the serotonin syndrome). For concurrent use with
ritonavirpfluoxetine dose by 70%; if initiating
fluoxetine, start with 10 mg/day dose.pmetabolism
andqeffects of alprazolam (decrease alprazolam
dose by 50%). Drugs that affect serotonergic neuro-
transmitter systems, including linezolid, trama-
dol, and triptans,qrisk of serotonin syndrome.q
CNS depression with alcohol, antihistamines,
other antidepressants, opioid analgesics, or
sedative/hypnotics.qrisk of side effects and ad-
verse reactions with other antidepressants, ris-
peridone, or phenothiazines. Mayqeffective-
ness/risk of toxicity from carbamazepine,
clozapine, digoxin, haloperidol, phenytoin,
lithium, or warfarin. Maypthe effects of buspi-
rone. Cyproheptadine maypor reverse effects of
fluoxetine. Mayqsensitivity to adrenergics and in-
crease the risk of serotonin syndrome. May alter the
activity of other drugs that are highly bound to
plasma proteins.qrisk of serotonin syndrome
with 5HT1 agonists.qrisk of bleeding with NS-
AIDS, aspirin, clopidogrel, or warfarin.
Drug-Natural Products:qrisk of serotonin syn-
drome with St. John’s wort and SAMe.

Route/Dosage
PO (Adults): Depression, OCD—20 mg/day in the
morning. After several weeks, mayqby 20 mg/day at
weekly intervals. Doses greater than 20 mg/day
should be given in 2 divided doses, in the morning
and at noon (not to exceed 80 mg/day). Patients
who have been stabilized on the 20 mg/day dose
may be switched over to delayed-release capsules
(Prozac Weekly) at dose of 90 mg weekly, initiated 7
days after the last 20–mg dose. Panic disorder—
10 mg/day initially, mayqafter 1 week to 20 mg/day
(usual dose is 20 mg, but may beqas needed/toler-
ated up to 60 mg/day). Bulimia nervosa—60 mg/
day (may need to titrate up to dosage over several
days). PMDD—20 mg/day (not to exceed 80 mg/

day) or 20 mg/day starting 14 days prior to expected
onset on menses, continued through first full day of
menstruation, repeated with each cycle. Depressive
episodes associated with bipolar I disorder—20
mg/day with olanzapine 5 mg/day (both given in eve-
ning); mayqfluoxetine dose up to 50 mg/day and
olanzapine dose up to 12.5 mg/day; Treatment-re-
sistant depression—20 mg/day with olanzapine 5
mg/day (both given in evening); mayqfluoxetine
dose up to 50 mg/day and olanzapine dose up to 20
mg/day.
PO (Geriatric Patients): Depression—10 mg/
day in the morning initially, may beq(not to exceed
60 mg/day).
PO (Children 7–17 yr): Adolescents and higher
weight children—10 mg/day may beqafter 2 wk
to 20 mg/day; additional increases may be made af-
ter several more weeks (range 20–60 mg/day);
Lower-weight children—10 mg/day initially, may
beqafter several more weeks (range 20–30 mg/
day).

Availability (generic available)
Tablets: 10 mg, 15 mg, 20 mg. Cost: Generic—
10 mg $10.00/90, 20 mg $65.97/90. Capsules: 10
mg, 20 mg, 40 mg. Cost: Generic—10 mg $10.00/
90, 20 mg $10.00/90, 40 mg $10.00/90. Delayed-
release capsules (Prozac Weekly): 90 mg. Cost:
$123.99/4. Oral solution (mint flavor): 20 mg/5
mL. Cost: Generic—$19.99/120 mL. In combi-
nation with: olanzapine (Symbyax; see
Appendix B).

NURSING IMPLICATIONS
Assessment
● Monitor mood changes. Inform health care pro-

fessional if patient demonstrates significant in-
crease in anxiety, nervousness, or insomnia.

● Assess for suicidal tendencies, especially during
early therapy. Restrict amount of drug available to
patient. Risk may be increased in children, ado-
lescents, and adults �24 yr. After starting therapy,
children, adolescents, and young adults should
be seen by health care professional at least
weekly for 4 wk, every 3 wk for next 4 wk, and on
advice of health care professional thereafter.

● Monitor appetite and nutritional intake. Weigh
weekly. Notify health care professional of contin-
ued weight loss. Adjust diet as tolerated to sup-
port nutritional status.

● Assess for sensitivity reaction (urticaria, fever, ar-
thralgia, edema, carpal tunnel syndrome, rash,
hives, lymphadenopathy, respiratory distress)
and notify health care professional if present;
symptoms usually resolve by stopping fluoxetine
but may require administration of antihistamines
or corticosteroids.
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● Assess for sexual side effects (erectile dysfunc-
tion; decreased libido).

● Monitor for development of neuroleptic malig-
nant syndrome (fever, respiratory distress, tachy-
cardia, seizures, diaphoresis, arrhythmias, hyper-
tension or hypotension, pallor, tiredness, severe
muscle stiffness, loss of bladder control). Report
immediately.

● Assess for serotonin syndrome (mental changes
[agitation, hallucinations, coma], autonomic in-
stability [tachycardia, labile BP, hyperthermia],
neuromuscular aberrations [hyperreflexia, inco-
ordination], and/or GI symptoms [nausea, vomit-
ing, diarrhea]), especially in patients taking other
serotonergic drugs (SSRIs, SNRIs, triptans).

● OCD: Assess for frequency of obsessive-compul-
sive behaviors. Note degree to which these
thoughts and behaviors interfere with daily func-
tioning.

● Bulimia Nervosa: Assess frequency of binge eat-
ing and vomiting during therapy.

● PMDD: Monitor mood prior to and periodically
during therapy.

● Lab Test Considerations: Monitor CBC and
differential periodically during therapy. Notify
health care professional if leukopenia, anemia,
thrombocytopenia, or increased bleeding time
occurs.

● Proteinuria and mildqin AST may occur during
sensitivity reactions.

● May causeqin serum alkaline phosphatase, ALT,
BUN, creatine phosphokinase; hypouricemia, hy-
pocalcemia, hypoglycemia or hyperglycemia, and
hyponatremia.

Potential Nursing Diagnoses
Ineffective coping (Indications)
Risk for injury (Side Effects)
Sexual dysfunction (Side Effects)

Implementation
● Do not confuse fluoxetine with duloxetine, parox-

etine, or Loxitane (loxapine). Do not confuse
Prozac with Prilosec (omeprazole), Prograf (tac-
rolimus), or Provera (medroxyprogesterone).
Do not confuse Sarafem (fluoxetine) with Sero-
phene (clomiphene).

● PO: Administer as a single dose in the morning.
Some patients may require increased amounts, in
divided doses, with a 2nd dose at noon.

● May be administered with food to minimize GI ir-
ritation. Do not open or crush ER preparations.

Patient/Family Teaching
● Instruct patient to take fluoxetine as directed. If a

dose is missed, omit and return to regular sched-

ule. Do not double doses or discontinue without
consulting health care professional; discontinua-
tion may cause anxiety, insomnia, nervousness.

● May cause drowsiness, dizziness, impaired judg-
ment, and blurred vision. Caution patient to avoid
driving and other activities requiring alertness
until response to the drug is known.

● Advise patient, family and caregivers to look for
suicidality, especially during early therapy or
dose changes. Notify health care professional im-
mediately if thoughts about suicide or dying, at-
tempts to commit suicide, new or worse depres-
sion or anxiety, agitation or restlessness, panic
attacks, insomnia, new or worse irritability, ag-
gressiveness, acting on dangerous impulses, ma-
nia, or other changes in mood or behavior or if
symptoms of serotonin syndrome occur.

● Advise patient to avoid alcohol or other CNS de-
pressant drugs during therapy and to consult
health care professional before taking other med-
ications or natural/herbal products with fluoxe-
tine.

● Caution patient to change positions slowly to min-
imize dizziness.

● Inform patient that frequent mouth rinses, good
oral hygiene, and sugarless gum or candy may
minimize dry mouth. If dry mouth persists for
more than 2 wk, consult health care professional
regarding use of saliva substitute.

● Caution patient to wear protective clothing and use
sunscreen to prevent photosensitivity reactions.

● Inform patient that medication may cause de-
creased libido.

● Advise patient to notify health care professional if
symptoms of sensitivity reaction occur or if head-
ache, nausea, anorexia, anxiety, or insomnia per-
sists.

● Instruct female patients to inform health care
professional if pregnancy is planned or sus-
pected, or if breastfeeding.

● Emphasize the importance of follow-up exams to
monitor progress.

Evaluation/Desired Outcomes
● Increased sense of well-being.
● Renewed interest in surroundings. May require

1–4 wk of therapy to obtain antidepressant ef-
fects.

● Decrease in obsessive-compulsive behaviors.
● Decrease in binge eating and vomiting in patients

with bulimia nervosa.
● Decreased incidence frequency of panic attacks.
● Decreased mood alterations associated with

PMDD.
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flurandrenolide, See
CORTICOSTEROIDS (TOPICAL/LOCAL).

fluticasone, See CORTICOSTEROIDS
(INHALATION).

fluticasone, See CORTICOSTEROIDS
(NASAL).

fluticasone, See CORTICOSTEROIDS
(TOPICAL/LOCAL).

fluvastatin, See HMG-CoA REDUCTASE
INHIBITORS (statins).

fluvoxaMINE
(floo-voks-a-meen)
Luvox, Luvox CR
Classification
Therapeutic: antidepressants, antiobsessive
agents
Pharmacologic: selective serotonin reuptake
inhibitors (SSRIs)

Pregnancy Category C

Indications
Obsessive-compulsive disorder (OCD). Unlabeled
Use: Depression. Generalized anxiety disorder
(GAD). Social anxiety disorder (SAD). Post-trau-
matic stress disorder (PTSD).

Action
Inhibits the reuptake of serotonin in the CNS. Ther-
apeutic Effects: Decrease in obsessive-compul-
sive behaviors.

Pharmacokinetics
Absorption: 53% absorbed after oral administra-
tion.
Distribution: Excreted in breast milk; enters the
CNS. Remainder of distribution not known.
Metabolism and Excretion: Mostly metabolized
by the liver (CYP2D6 isoenzyme); the CYP2D6 en-
zyme system exhibits genetic polymorphism; �7% of
population may be poor metabolizers (PMs) and
may have significantlyqfluvoxamine concentrations
and anqrisk of adverse effects.
Half-life: 13.6–15.6 hr.

TIME/ACTION PROFILE (improvement on
obsessive-compulsive behaviors)

ROUTE ONSET PEAK DURATION

PO within 2–3 wk several mo unknown

Contraindications/Precautions
Contraindicated in: Hypersensitivity to fluvoxam-
ine or other SSRIs; Concurrent use of MAOIs (or
within 14 days of discontinuing fluvoxamine), alose-
tron, pimozide, thioridazine, or tizanidine.
Use Cautiously in: Impaired hepatic function;
Risk of suicide (mayqrisk of suicide attempt/idea-
tion especially during early treatment or dose adjust-
ment); OB: Neonates exposed to SSRI in third tri-
mester may develop drug discontinuation syndrome
including respiratory distress, feeding difficulty, and
irritability; Lactation: Discontinue drug or bottle-
feed; Pedi: Mayqrisk of suicide attempt/ideation es-
pecially during early treatment or dose adjustment;
may be greater in children and adolescents (safety
not established in children �18 yr [controlled–re-
lease] and �8 yr [immediate-release]); Pedi: Safety
not established in children �8 yr (for immediate-re-
lease); Geri: May haveqsensitivity; recommend
lower initial dose and slower dosage titration.

Adverse Reactions/Side Effects
CNS: NEUROLEPTIC MALIGNANT SYNDROME, SUICIDAL

THOUGHTS, sedation, dizziness, drowsiness, head-
ache, insomnia, nervousness, weakness, agitation,
anxiety, apathy, emotional lability, manic reactions,
mental depression, psychotic reactions, syncope.
EENT: sinusitis. Resp: cough, dyspnea. CV:
edema, hypertension, palpitations, postural hypoten-
sion, tachycardia, vasodilation. GI: constipation, di-
arrhea, dry mouth, dyspepsia, nausea, anorexia,
dysphagia,qliver enzymes, flatulence, vomiting.
GU:plibido/sexual dysfunction. Derm:qsweat-
ing. Metab: weight gain, weight loss. MS: hyperto-
nia, myoclonus/twitching. Neuro: hypokinesia/hy-
perkinesia, tremor. Misc: SEROTONIN SYNDROME,
allergic reactions, chills, flu-like symptoms, tooth
disorder/caries, yawning.

Interactions
Drug-Drug: Serious, potentially fatal reactions
(serotonin syndrome) may occur with MAO inhibi-
tors. Smoking maypeffectiveness of fluvoxamine.
Concurrent use with tricyclic antidepressants
mayqplasma levels of fluvoxamine. Drugs that af-
fect serotonergic neurotransmitter systems, includ-
ing linezolid, tramadol, and triptans,qrisk of
serotonin syndrome.pmetabolism and mayqef-
fects of some beta blockers (propranolol), alo-
setron (avoid concurrent use), some benzodiaze-
pines (avoid concurrent diazepam),
carbamazepine, methadone, lithium, theoph-
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ylline (pdose to 33% of usual dose), ramelteon
(avoid concurrent use), warfarin, and L-trypto-
phan.qrisk of bleeding with NSAIDS, aspirin,
clopidogrel, or warfarin.qblood levels and risk
of toxicity from clozapine (dosage adjustments
may be necessary).

Route/Dosage
PO (Adults): Immediate release–50 mg daily at
bedtime;qby 50 mg q 4–7 days until desired effect
is achieved. If daily dose �100 m g, give in two
equally divided doses or give a larger dose at bed-
time (not to exceed 300 mg/day); Controlled re-
lease–100 mg at bedtime;qby 50 mg q 7 days until
desired effect is achieved, not to exceed 300 mg/day.
PO (Children 8–17 yr): Immediate release–25
mg at bedtime, mayqby 25 mg/day q 4–7 days (not
to exceed 200 mg/day; daily doses �50 m g should
be given in divided doses with a larger dose at bed-
time).

Hepatic Impairment
PO (Adults): Immediate release–25 mg daily at
bedtime initially, slower titration and longer dosing
intervals should be used.

Availability
Tablets: 25 mg, 50 mg, 100 mg. Controlled-re-
lease capsules: 100 mg, 150 mg.

NURSING IMPLICATIONS
Assessment
● Monitor mood changes. Assess patient for fre-

quency of obsessive-compulsive behaviors. Note
degree to which these thoughts and behaviors in-
terfere with daily functioning. Inform health care
professional if patient demonstrates significant in-
crease in anxiety, nervousness, or insomnia.

● Assess for suicidal tendencies, especially during
early therapy. Restrict amount of drug available to
patient. Risk may be increased in children, ado-
lescents, and adults �24 yrs. After starting ther-
apy, children, adolescents, and young adults
should be seen by health care professional at
least weekly for 4 wk, every 3 wk for next 4 wk,
and on advice of health care professional thereaf-
ter.

● Monitor appetite and nutritional intake. Weigh
weekly. Report significant changes in weight. Ad-
just diet as tolerated to support nutritional status.

● Assess for serotonin syndrome (mental changes
[agitation, hallucinations, coma], autonomic in-
stability [tachycardia, labile BP, hyperthermia],
neuromuscular aberations [hyperreflexia, inco-
ordination], and/or GI symptoms [nausea, vomit-

ing, diarrhea]), especially in patients taking other
serotonergic drugs (SSRIs, SNRIs, triptans).

● Toxicity and Overdose: Common symptoms
of toxicity include drowsiness, vomiting, diarrhea,
and dizziness. Coma, tachycardia, bradycardia,
hypotension, ECG abnormalities, liver function
abnormalities, and convulsions may also occur.
Treatment is symptomatic and supportive.

Potential Nursing Diagnoses
Ineffective coping (Indications)
Risk for injury (Side Effects)

Implementation
● Do not confuse fluvoxamine with fluphenazine or

flavoxate. Do not confuse Luvox with Lasix (furo-
semide).

● Taper to avoid withdrawal effects. Reduce dose by
50% for 3 days, then reduce by 50% for 3 days,
then discontinue.

● PO: Initial therapy is administered as a single
bedtime dose. May be increased every 4–7 days
as tolerated.

● Fluvoxamine may be given without regard to
meals. Do not open, break, crush, or chew con-
trolled-release capsules.

Patient/Family Teaching
● Instruct patient to take fluvoxamine as directed.

Do not skip or double up on missed doses. Im-
provement in symptoms may be noticed in 2–3
wk, but medication should be continued as di-
rected.

● May cause drowsiness and dizziness. Caution pa-
tient to avoid driving and other activities requiring
alertness until response to medication is known.

● Advise patient, family, and caregivers to look for
suicidality, especially during early therapy or
dose changes. Notify health care professional im-
mediately if thoughts about suicide or dying, at-
tempts to commit suicide, new or worse depres-
sion or anxiety, agitation or restlessness, panic
attacks, insomnia, new or worse irritability, ag-
gressiveness, acting on dangerous impulses, ma-
nia, or other changes in mood or behavior or if
symptoms of serotonin syndrome occur.

● Advise patient to avoid alcohol or other CNS de-
pressants during therapy and to consult health
care professional before taking other medica-
tions with fluvoxamine.

● Instruct female patients to notify health care pro-
fessional if breastfeeding or if pregnancy is
planned or suspected.

● Advise patient to notify health care professional if
rash or hives occur or if headache, nausea, ano-
rexia, anxiety, or insomnia persists.
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● Advise patient to avoid use of caffeine (chocolate,
tea, cola).

● Emphasize the importance of follow-up exams to
monitor progress.

Evaluation/Desired Outcomes
● Decrease in symptoms of obsessive-compulsive

disorder.

folic acid (foe-lik a -sid)
Apo-Folic, folate, Folvite,
Novofolacid, vitamin B

Classification
Therapeutic: antianemics, vitamins
Pharmacologic: water soluble vitamins

Pregnancy Category A

Indications
Prevention and treatment of megaloblastic and mac-
rocytic anemias. Given during pregnancy to promote
normal fetal development.

Action
Required for protein synthesis and red blood cell
function. Stimulates the production of red blood
cells, white blood cells, and platelets. Necessary for
normal fetal development. Therapeutic Effects:
Restoration and maintenance of normal hematopoi-
esis.

Pharmacokinetics
Absorption: Well absorbed from the GI tract and
IM and subcut sites.
Distribution: Half of all stores are in the liver. En-
ters breast milk. Crosses the placenta.
Protein Binding: Extensive.
Metabolism and Excretion: Converted by the
liver to its active metabolite, dihydrofolate reductase.
Excess amounts are excreted unchanged by the kid-
neys.
Half-life: Unknown.

TIME/ACTION PROFILE (q in reticulocyte
count)

ROUTE ONSET PEAK DURATION

PO, IM, sub-
cut, IV

30–60 min 1 hr unknown

Contraindications/Precautions
Contraindicated in: Uncorrected pernicious,
aplastic, or normocytic anemias (neurologic dam-
age will progress despite correction of hematologic
abnormalities); Pedi: Preparations containing benzyl
alcohol should not be used in newborns.
Use Cautiously in: Undiagnosed anemias.

Adverse Reactions/Side Effects
Derm: rash. CNS: irritability, difficulty sleeping,
malaise, confusion. Misc: fever.

Interactions
Drug-Drug: Pyrimethamine, methotrexate,
trimethoprim, and triamterene prevent the acti-
vation of folic acid (leucovorin should be used in-
stead to treat overdoses of these drugs). Absorption
of folic acid ispby sulfonamides (including sul-
fasalazine), antacids, and cholestyramine. Folic
acid requirements areqby estrogens, phenytoin,
phenobarbital, primidone, carbamazepine, or
corticosteroids. Maypphenytoin levels.

Route/Dosage

Therapeutic Dose (Folic acid deficiency)
PO, IM, IV, Subcut (Adults and Children �11
yr): 1 mg/day initial dose then 0.5 mg/day mainte-
nance dose.
PO, IM, IV, Subcut (Children �1 yr): 1 mg/day
initial dose then 0.1–0.4 mg/day maintenance dose.
PO, IM, IV, Subcut (Infants): 15 mcg/kg/dose
daily or 50 mcg/day.

Recommended Daily Allowance
PO (Adults and Children �15 yr): 0.2 mg/day.
PO (Adults): Females of childbearing potential–
0.4–0.8 mg/day.
PO (Children 11–14 yr): 0.15 mg/day.
PO (Children 7–10 yr): 0.1 mg/day.
PO (Children 4–6 yr): 0.075 mg/day.
PO (Infants 6 mo–3 yr): 0.05 mg/day.

Availability (generic available)
Tablets: 0.4 mg, 0.8 mg, 1 mg, 5 mg. Injection:
5 mg/mL. In combination with: other vitamins
and minerals as multiple vitaminsRx, OTC.

NURSING IMPLICATIONS
Assessment
● Assess patient for signs of megaloblastic anemia

(fatigue, weakness, dyspnea) before and periodi-
cally throughout therapy.

● Lab Test Considerations: Monitor plasma
folic acid levels, hemoglobin, hematocrit, and re-
ticulocyte count before and periodically during
therapy.

● May causepserum concentrations of other B
complex vitamins when given in high continuous
doses.

Potential Nursing Diagnoses
Imbalanced nutrition: less than body requirements
(Indications)
Activity intolerance (Indications)
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Implementation
● Do not confuse folic acid with folinic acid (leu-

covorin calcium).
● Because of infrequency of solitary vitamin defi-

ciencies, combinations are commonly adminis-
tered (see Appendix B).

● May be given subcut, deep IM, or IV when PO
route is not feasible.

● PO: Antacids should be given at least 2 hr after
folic acid; folic acid should be given 2 hr before
or 4–6 hr after cholestyramine. A 50-mcg/mL
oral solution may be extemporaneously prepared
by pharmacy for use in neonates and infants.

● IV: Solution ranges from yellow to orange-yellow
in color.

IV Administration

● pH: 8.0–11.0.
● Direct IV: Diluent: Dilute with dextrose or

0.9%NaCl. Concentration: 0.1 mg/mL. Rate: 5
mg/min.

● Continuous Infusion: May be added to hyper-
alimentation solution.

● Y-Site Compatibility: alfentanil, aminophylline,
ascorbic acid, atracurium, atropine, azathio-
prine, aztreonam, benztropine, bumetanide, cal-
cium gluconate, cefazolin, cefonocid, cefopera-
zone, cefotexime, cefotetan, cefoxitin,
ceftazidime, ceftriaxone, cefuroxime, chloram-
phenicol, cimetidine, clindamycin, cyanocobala-
min, cyclosporine, dexamethasone, digoxin, di-
phenhyrdamine, dopamine, enelaprilat,
ephedrine, epinephrine, epoetin alfa, erythromy-
cin, esmolol, famotidine, fentanyl, fluconazole,
furosemide, ganciclovir, glycopyrrolate, heparin,
hydrocortisone, imipenem/cilastatin, indometha-
cin, insulin, ketorolac, labetalol, lidocaine, mag-
nesium sulfate, mannitol, meperidine, methyl-
prednisolone, metoclopramide, metoprolol,
midazolam, multivitamins, naloxone, nitroglyc-
erin, nitroprusside, ondansetron, oxacillin, peni-
cillin G, pentobarbital, phenobarbital, phentol-
amine, phenylephrine, phytonadione, potassium
chloride, procainamide, propranolol, ranitidine,
sodium bicarbonate, streptokinase, succinylcho-
line, sufentanil, theophylline, ticarcillin/clavulan-
ate, trimetaphan, vancomycin, vasopressin.

● Y-Site Incompatibility: amikacin, calcium
chloride, chlorpromazine, dantrolene, diazepam,
diazoxide, dobutamine, doxycycline, gentamicin,
haloperidol, hydralazine, metaraminol, methox-
amine, methyldopate, morphine, nafcillin, nalbu-
phine, norepinephrine, pentamidine, pentazo-
cine, phenytoin, prochlorperazine, promethazine,

protamine, pyridoxime, tacrolimus, thiamine, to-
bramycin, tolazoline, trimethoprim/sulfamethox-
azole, verapamil.

Patient/Family Teaching
● Encourage patient to comply with diet recom-

mendations of health care professional. Explain
that the best source of vitamins is a well-balanced
diet with foods from the four basic food groups. A
diet low in vitamin B and folate will be used to di-
agnose folic acid deficiency without concealing
pernicious anemia.

● Folic acid in early pregnancy is necessary to pre-
vent neural tube defects.

● Foods high in folic acid include vegetables, fruits,
and organ meats; heat destroys folic acid in
foods.

● Patients self-medicating with vitamin supplements
should be cautioned not to exceed RDA. The ef-
fectiveness of megadoses for treatment of various
medical conditions is unproven and may cause
side effects.

● Explain that folic acid may make urine more in-
tensely yellow.

● Instruct patient to notify health care professional
if rash occurs, which may indicate hypersensitiv-
ity.

● Emphasize the importance of follow-up exams to
evaluate progress.

Evaluation/Desired Outcomes
● Reticulocytosis 2–5 days after beginning therapy.
● Resolution of symptoms of megaloblastic anemia.
● Prevention of neural tube defects.

HIGH ALERT

fondaparinux
(fon-da-par-i-nux)
Arixtra
Classification
Therapeutic: anticoagulants
Pharmacologic: active factor X inhibitors

Pregnancy Category B

Indications
Prevention and treatment of deep vein thrombosis
and pulmonary embolism. Unlabeled Use: Sys-
temic anticoagulation for other diagnoses.

Action
Binds selectively to antithrombin III (AT III). This
binding potentiates the neutralization (inactivation)
of active factor X (Xa). Therapeutic Effects: In-
terruption of the coagulation cascade resulting in in-
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hibition of thrombus formation. Prevention of
thrombus formation decreases the risk of pulmo-
nary emboli.

Pharmacokinetics
Absorption: 100% absorbed following subcutane-
ous administration.
Distribution: Distributes mainly throughout the
intravascular space.
Metabolism and Excretion: Eliminated mainly
unchanged in urine.
Half-life: 17–21 hr.

TIME/ACTION PROFILE (anticoagulant effect)

ROUTE ONSET PEAK DURATION

Subcut rapid 3 hr 24 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Severe re-
nal impairment (CCr �30 mL/min;qrisk of bleed-
ing); Body weight �50 kg (for prophylaxis) (mark-
edlyqrisk of bleeding); Active major bleeding;
Bacterial endocarditis; Thrombocytopenia due to
fondaparinux antibodies.
Use Cautiously in: Mild-to-moderate renal im-
pairment (CCr 30–50 mL/min); Untreated hyper-
tension; Recent history of ulcer disease; Body weight
�50 kg (for treatment of DVT or PE) (mayqrisk of
bleeding); Geri: Patients �65 yr (qrisk of bleed-
ing); Malignancy; History of heparin-induced throm-
bocytopenia; OB, Lactation, Pedi: Safety not estab-
lished; use during pregnancy only if clearly needed.
Exercise Extreme Caution in: History of con-
genital or acquired bleeding disorder; Severe un-
controlled hypertension; Hemorrhagic stroke; Re-
cent CNS or ophthalmologic surgery; Active GI
bleeding/ulceration; Retinopathy (hypertensive or
diabetic); Spinal/epidural anesthesia or spinal punc-
ture (qrisk of spinal/epidural hematoma that may
lead to long-term or permanent paralysis).

Adverse Reactions/Side Effects
CNS: confusion, dizziness, headache, insomnia. CV:
edema, hypotension. GI: constipation, diarrhea,
dyspepsia,qliver enzymes, nausea, vomiting. GU:
urinary retention. Derm: bullous eruption, hema-
toma, purpura, rash. Hemat: bleeding, thrombocy-
topenia. F and E: hypokalemia. Misc: fever,q
wound drainage.

Interactions
Drug-Drug: Risk of bleeding may beqby concur-
rent use of warfarin or drugs that affect platelet
function, including aspirin, NSAIDs, dipyrida-
mole, some cephalosporins, valproates, clopi-
dogrel, ticlopidine, abciximab, eptifibatide, ti-
rofiban, and dextran.

Drug-Natural Products:qrisk of bleeding with
arnica, chamomile, clove, dong quai, feverfew,
garlic, ginger, gingko, Panax ginseng, and oth-
ers.

Route/Dosage
Treatment of DVT/PE
Subcut (Adults): �50 kg—5 mg once daily for at
least 5 days until therapeutic anticoagulation with
warfarin is achieved (INR �2 for 2 consecutive
days); warfarin may be started within 72 hr of fon-
daparinux (has been used for up to 26 days); 50–
100 kg—7.5 mg once daily for at least 5 days until
therapeutic anticoagulation with warfarin is
achieved (INR �2 for 2 consecutive days); �100
kg—10 mg once daily for at least 5 days until thera-
peutic anticoagulation with warfarin is achieved
(INR �2 for 2 consecutive days); warfarin may be
started within 72 hr of fondaparinux.

Prevention of DVT/PE
Subcut (Adults): 2.5 mg once daily, starting 6–8
hr after surgery, continuing for 5–9 days (up to 11
days) following abdominal surgery or knee/hip re-
placement or continuing for 24 days following hip
fracture surgery (up to 32 days).

Availability (generic available)
Solution for subcut injection: 2.5 mg/0.5 mL in
prefilled syringes, 5 mg/0.4 mL in prefilled syringes,
7.5 mg/0.6 mL in prefilled syringes, 10 mg/0.8 mL
in prefilled syringes.

NURSING IMPLICATIONS
Assessment
● Assess for signs of bleeding and hemorrhage

(bleeding gums; nosebleed; unusual bruising;
black, tarry stools; hematuria; fall in hematocrit;
sudden drop in BP; guaiac positive stools); bleed-
ing from surgical site. Notify health care profes-
sional if these occur.

● Assess for evidence of additional or increased
thrombosis. Symptoms will depend on area of in-
volvement. Monitor neurological status frequently
for signs of impairment, especially in patients
with indwelling epidural catheters for administra-
tion of analgesia or with concomitant use of drugs
affecting hemostasis (NSAIDs, platelet inhibitors,
other anticoagulants). Risk is increased by trau-
matic or repeated epidural or spinal puncture.
May require urgent treatment.

● Lab Test Considerations: Monitor platelet
count closely; may cause thrombocytopenia. If
platelet count is �100,000/mm3, discontinue fon-
daparinux.

● Fondaparinux is not accurately measured by pro-
thrombin time (PT), activated thromboplastin
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time (aPTT), or international standards of hepa-
rin or low molecular weight heparins. If unex-
pected changes in coagulation parameters or ma-
jor bleeding occurs, discontinue fondaparinux.

● Monitor CBC, serum creatinine levels, and stool
occult blood tests routinely during therapy.

● May cause asymptomaticqin AST and ALT. Eleva-
tions are fully reversible and not associated with
qin bilirubin.

● May causeqaPTT temporally associated with
bleeding with or without concomitant administra-
tion of other anticoagulants and thrombocytope-
nia with thrombosis similar to heparin-induced
thrombocytopenia, with or without exposure to
heparin or low-molecular-weight heparin.

Potential Nursing Diagnoses
Ineffective tissue perfusion (Indications)
Risk for injury (Side Effects)

Implementation
● Fondaparinux cannot be used interchangeably

with heparin, low-molecular-weight heparins, or
heparinoids as they differ in manufacturing pro-
cess, anti-Xa and anti-IIa activity, units, and dose.
Each of these medications has its own instruc-
tions for use.

● Initial dose should be administered 6-8 hr after
surgery. Administration before 6 hr after surgery
has been associated with risk of major bleeding.

● Subcut: Administer subcut only into fatty tissue,
alternating sites between right and left anterolat-
eral or posterolateral abdominal wall. Inject en-
tire length of needle at a 45� or 90� angle into a
skin fold held between thumb and forefinger;
hold skin fold throughout injection. Do not aspi-
rate or massage. Rotate sites frequently. Do not
administer IM because of danger of hematoma
formation. Solution should be clear; do not inject
solution containing particulate matter. Do not
mix with other injections.

● Fondaparinux is provided in a single-dose prefil-
led syringe with an automatic needle protection
system. Do not expel air bubble from prefilled sy-
ringe before injection to prevent loss of drug.

Patient/Family Teaching
● Advise patient to report any symptoms of unusual

bleeding or bruising, dizziness, itching, rash, fe-
ver, swelling, or difficulty breathing to health care
professional immediately.

● Instruct patient not to take aspirin or NSAIDs
without consulting health care professional dur-
ing therapy.

Evaluation/Desired Outcomes
● Prevention and treatment of deep vein thrombosis

and pulmonary embolism.

REMS

formoterol (for-mo-te-role)
Foradil, Perforomist
Classification
Therapeutic: bronchodilators
Pharmacologic: adrenergics

Pregnancy Category C

Indications
As concomitant therapy for the treatment of asthma
and the prevention of bronchospasm in patients who
are currently taking but are inadequately controlled
on a long-term asthma-control medication (e.g. in-
haled corticosteroid) (Foradil only). Prevention of
exercise-induced bronchospasm (Foradil only).
Maintenance treatment to prevent bronchospasm in
chronic obstructive pulmonary disease (COPD) in-
cluding chronic bronchitis and emphysema.

Action
Produces accumulation of cyclic adenosine mono-
phosphate (cAMP) at beta-adrenergic receptors, re-
sulting in relaxation of airway smooth muscle. Rela-
tively specific for beta2 (pulmonary) receptors.
Therapeutic Effects: Bronchodilation.

Pharmacokinetics
Absorption: Following inhalation, majority of in-
haled drug is swallowed and absorbed.
Distribution: Unknown.
Metabolism and Excretion: Mostly metabolized
by the liver; 10–18% excreted unchanged in urine.
Half-life: 10 hr.

TIME/ACTION PROFILE (bronchodilation)

ROUTE ONSET PEAK DURATION

inhaln 15 min 1–3 hr 12 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Acute at-
tack of asthma (onset of action is delayed); Patients
not receiving a long-term asthma-control medica-
tion (e.g. inhaled corticosteroid); Patients whose
asthma is currently controlled on low- or medium-
dose inhaled corticosteroid therapy.
Use Cautiously in: Cardiovascular disease (in-
cluding angina and hypertension); Diabetes; Glau-
coma; Hyperthyroidism; Pheochromocytoma; Exces-
sive use (may lead to tolerance and paradoxical
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bronchospasm); OB, Lactation, Pedi: Pregnancy,
lactation, or children �5 yr (may inhibit contrac-
tions during labor; use only if potential benefits out-
weigh risks; in children, a fixed-dose combination
product containing formoterol and an inhaled corti-
costeroid should be strongly considered to ensure
adherence).

Adverse Reactions/Side Effects
CNS: dizziness, fatigue, headache, insomnia, mal-
aise, nervousness. Resp: ASTHMA-RELATED DEATH,
PARADOXICAL BRONCHOSPASM. CV: angina, arrhyth-
mias, hypertension, hypotension, palpitations, tachy-
cardia. GI: dry mouth, nausea. F and E: hypokale-
mia. Metab: hyperglycemia, metabolic acidosis.
MS: muscle cramps. Neuro: tremor. Misc: aller-
gic reactions including ANAPHYLAXIS.

Interactions
Drug-Drug: Concurrent use with MAO inhibi-
tors, tricyclic antidepressants, or other agents
that may prolong the QTc interval may result in
serious arrhythmias and should be undertaken with
extreme caution.qrisk of hypokalemia with the-
ophylline, corticosteroids, potassium-losing
diuretics. Beta blockers mayptherapeutic ef-
fects.qadrenergic effects may occur with concur-
rent use of adrenergics.

Route/Dosage
Asthma
Inhaln (Adults and Children �5 yr): 1 capsule
(12 mcg) every 12 hr using the Aerolizer Inhaler.

Prevention of Exercise-Induced Broncho-
spasm
Inhaln (Adults and Children �5 yr): 1 capsule
(12 mcg) at least 15 min before exercise on an oc-
casional as-needed basis; additional doses should
not be used for at least 12 hr.

COPD
Inhaln (Adults): Foradil-1 capsule (12 mcg)
every 12 hr using the Aerolizer Inhaler; Perforo-
mist-20 mcg/2 mL-unit-dose vial twice daily via jet
nebulizer.

Availability
Capsule for Aerolizer use (Foradil): 12 mcg.
Inhalation solution for nebulization (Perforo-
mist): 20 mcg/2 mL. In combination with: bu-
desonide (Symbicort) and mometasone (Dulera);
see Appendix B).

NURSING IMPLICATIONS
Assessment
● Assess lung sounds, pulse, and BP before admin-

istration and during peak of medication. Note

amount, color, and character of sputum pro-
duced. Closely monitor patients on higher dose
for adverse effects.

● Monitor pulmonary function tests before initiating
and periodically therapy to determine effective-
ness.

● Observe for paradoxical bronchospasm (wheez-
ing, dyspnea, tightness in chest) and hypersensi-
tivity reaction (rash; urticaria; swelling of the
face, lips, or eyelids). If condition occurs, with-
hold medication and notify physician or other
health care professional immediately.

● Monitor ECG periodically during therapy. May
cause prolonged QTc interval.

● Monitor patient for signs of anaphylaxis (dysp-
nea, rash, laryngeal edema) throughout therapy.

● Lab Test Considerations: May causeqserum
glucose and decreased serum potassium.

Potential Nursing Diagnoses
Ineffective airway clearance (Indications)

Implementation
● Do not confuse Foradil with Fortical (calcitonin)

or Toradol (ketorolac).
● Formoterol should be used along with an inhaled

corticosteroid, not as monotherapy. Patients tak-
ing formoterol twice daily should not use addi-
tional doses for exercise-induced bronchospasm.

● Inhaln: For use with inhaler: Place capsule in
the well of the Aerolizer Inhaler with dry hands;
do not expose to moisture. The capsule is pierced
by pressing and releasing the buttons on the side
of the device. Medication is dispersed into the air
stream when patient inhales rapidly and deeply
through mouthpiece. Capsules are only to be
used with Aerolizer Inhaler and should not be
taken orally. Store capsules in the blister and only
remove immediately before use. Store inhaler in a
level, horizontal position. Aerolizer Inhaler
should never be washed and should be kept dry.

● Do not use a spacer with formoterol.
● To use, pull off the Aerolizer cover. Hold the base

of the inhaler firmly, and twist mouthpiece in the
direction of the arrow to open. Push the buttons
in to make sure four pins are visible in the cap-
sule well on each side. Remove capsule from blis-
ter pack immediately before use. Separate one
blistered capsule by tearing at perforations. With
foil-side up, fold back along perforation and flat-
ten. Starting at slit, tear off corner; separate and
peel foil from paper backing and remove capsule.
Place capsule in the capsule chamber in the base
of the Aerolizer Inhaler. Never place a capsule
directly into the mouthpiece. Twist the mouth-
piece back to the closed position. With the
mouthpiece upright, simultaneously press both
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buttons only once. A click should be heard as the
capsule is being pierced. Release buttons; if but-
tons stick in depressed position grasp wings on
buttons and retract before inhalation. With pa-
tient sitting or standing in a comfortable upright
position, exhale fully. Do not exhale into the de-
vice. Tilt head back slightly and breathe in rapidly
but steadily. A sweet taste will be experienced and
a whirring noise heard. If no whirring is heard,
the capsule may be stuck. Open inhaler and
loosen capsule allowing it to spin freely. Do not
repeatedly press buttons to loosen capsule. Hold
breath for as long as comfortably possible after
removing inhaler from mouth. Open inhaler to
see if any powder is still in capsule. If powder is
found, repeat inhalation steps. After use, open,
remove and discard empty capsule.

● Inhaln: For use with nebulizer: Administer via
standard jet nebulizer via mouthpiece or face
mask. Remove vial from foil immediately prior to
use and discard via after use. May be stored in re-
frigerator for up to 3 mo.

Patient/Family Teaching
● Instruct patient to take fomoterol as directed. Do

not discontinue therapy without discussing with
health care professional, even if feeling better. If
on a scheduled dosing regimen, take a missed
dose as soon as remembered, spacing remaining
doses at regular intervals. Do not double doses.
Use a rapid-acting bronchodilator if symptoms
occur before next dose is due. Caution patient not
to use more than 2 times a day or less than 12 hr
apart; may cause adverse effects, paradoxical
bronchospasm, or loss of effectiveness of medica-
tion Instruct patient to review medication guide
with each Rx refill.

● Advise patient to have a rapid-acting bronchodila-
tor available for use at all times for symptomatic
relief of acute asthma attacks.

● Instruct patient to contact health care profes-
sional immediately if shortness of breath is not
relieved by medication or nausea, vomiting, shak-
iness, headache, fast or irregular heartbeat, or
sleeplessness occur.

● Instruct patient to notify health care professional
if there is no response to the usual dose or if con-
tents of one canister are used in less than 2 wk.
Asthma and treatment regimen should be re-eval-
uated and corticosteroids should be considered.
Need for increased use to treat symptoms indi-
cates decrease in asthma control and need to re-
evaluate patient’s therapy.

● Advise patient to consult health care professional
before taking any Rx, OTC, or herbal products or
alcohol concurrently with this therapy. Caution
patient also to avoid smoking and other respira-
tory irritants.

● Advise patient to notify health care professional if
pregnancy is planned or suspected, or if nursing.

● Inhaler: Instruct patient on correct technique
for use of Aerolizer Inhaler. Advise patient always
to use new Aerolizer Inhaler that comes with
each refill. Take sticker with “use by” date written
by pharmacist from the outside of the box and
place it on the Aerolizer Inhaler cover. If the date
is blank, count 4 mo from the date of purchase
and write date on sticker. Use new inhaler and
blister pack following the “use by” date.

● Inform patient that formoterol may increase the
risk of asthma-related death.

● Inform patient that in rare cases capsule might
break into small pieces. These pieces should be
retained by the screen in the inhaler, however in
rare instances tiny pieces may reach mouth or
throat after inhalation. Shattering of capsule is
less likely to happen if storage conditions are
strictly followed, capsules removed from blister
immediately before use, and capsules are only
pierced once.

Evaluation/Desired Outcomes
● Prevention of bronchospasm.

fosamprenavir
(fos-am-pren-a-veer)
Lexiva, Telzir
Classification
Therapeutic: antiretrovirals
Pharmacologic: protease inhibitors

Pregnancy Category C

Indications
With other antiretrovirals in the management of HIV
infection.

Action
Inhibits the action of HIV protease and prevents the
cleavage of viral polyproteins. Therapeutic Ef-
fects: Increased CD4 cell counts and decreased vi-
ral load with subsequent slowed progression of HIV
and its sequelae.

Pharmacokinetics
Absorption: Fosamprenavir is a prodrug. Follow-
ing oral administration, it is rapidly converted to
amprenavir by the gut lining during absorption.
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Distribution: Penetration into RBCs is concentra-
tion dependent.
Metabolism and Excretion: Mostly metabolized
the liver (CYP3A4 enzyme system). Minimal renal
excretion.
Half-life: 7.7 hr.

TIME/ACTION PROFILE (blood levels)

ROUTE ONSET PEAK DURATION

PO rapid 1.5–4 hr 12–24 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity, sulfona-
mide/sulfa hypersensitivity; Severe hepatic impair-
ment; Concurrent use of flecainide, propafenone,
rifampin, ergot derivatives, St. John’s wort, lovasta-
tin, simvastatin, pimozide, delavirdine, sildenafil
(Revatio), alfuzosin, midazolam or triazolam.
Use Cautiously in: Geri: Consider age-relatedp
in body mass, cardiac/hepatic/renal impairment,
concurrent illness and medications; Hepatic impair-
ment; Concurrent use of medications handled by or
affecting the CYP3A4 enzyme system (may require
serum level monitoring, dose or dosing interval al-
terations); OB, Lactation, Pedi: Pregnancy, lactation,
children �2 yr (safety not established; breast feed-
ing not recommended in HIV-infected patients).

Adverse Reactions/Side Effects
Reflects use with other antiretrovirals.
CNS: headache, fatigue, mood disorders. CV: MYO-
CARDIAL INFARCTION. GI: diarrhea, nausea, vomiting,
abdominal pain,qliver enzymes. Derm: rash.
Endo: glucose intolerance. GU: nephrolithiasis.
Hemat: neutropenia. Metab:qcholesterol, fat re-
distribution,qtriglycerides. Misc: allergic reac-
tions including STEVENS-JOHNSON SYNDROME, ANGIO-
EDEMA, inflammatory response to opportunistic
infection.

Interactions
Drug-Drug: Amprenavir, the active moiety of fos-
amprenavir is metabolized by CYP3A4; it also inhib-
its and induces this enzyme system. The action of
any other medication that is also handled by or af-
fects this system may be altered by concurrent use.
qblood levels and risk of toxicity from flecainide,
propafenone, rifampin, ergot derivatives (dih-
ydroergotamine, ergotamine, ergonovine,
methylergonovine), lovastatin, simvastatin, pi-
mozide, delavirdine, sildenafil (Revatio), alfu-
zosin, midazolam, or triazolam; concurrent use
contraindicated. Blood levels arepby efavirenz
(additional ritonavir may be required when used to-
gether), nevirapine, lopinavir/ritonavir, saqui-
navir, carbamazepine, phenobarbital, phenyt-
oin, dexamethasone, histamine H2-receptor

antagonists, and proton-pump inhibitors; mon-
itor forpantiretroviral activity. Concurrent use with
raltegravir mayplevels of amprenavir and ralte-
gravir. Levels areqby indinavir and nelfinavir.
Maypmethadone and paroxetine levels.qlevels
and risk of toxicity from amiodarone, lidocaine,
quinidine (monitor blood levels), ketoconazole,
and itraconazole (dose of itraconazole or keto-
conazole should not exceed 200 mg/day when fos-
amprenavir is used with ritonavir or 400 mg/day
when used without), rifabutin (monitor for neutro-
penia,prifabutin dose by 50% when used with fos-
amprenavir or by 75% when used with fosamprena-
vir with ritonavir), atorvastatin and rosuvastatin
(dose not to exceed 20 mg/day or consider other
HMG-CoA reductase inhibitors), cyclosporine or
tacrolimus (monitor blood levels of immunosup-
pressants), calcium channel blockers (clinical
monitoring recommended), some benzodiaze-
pines (alprazolam, clorazepate, diazepam,
flurazepam; dosepof benzodiazepine may be
needed), sildenafil, tadalafil, and vardenafil
(use cautiously;pdose of sildenafil to 25 mg every
48 hr, for tadalafil single dose should not exceed 10
mg in any 72 hr period, dose of vardenafil should
not exceed 2.5 mg every 24 hr if used without rito-
navir or 2.5 mg every 72 hr with ritonavir with moni-
toring for toxicity) and tricyclic antidepressants
(blood level monitoring recommended). May alter
the effects of warfarin (monitor INR) or hor-
monal contraceptives (use alternative method of
contraception). Mayqfluticasone levels; concur-
rent use not recommended. Mayqrisk of adverse
effects with salmeterol; concurrent use not recom-
mended. Mayqbosentan levels; initiate bosentan
at 62.5 mg once daily or every other day; if patient
already receiving bosentan, discontinue bosentan at
least 36 hr before initiation of fosamprenavir and
then restart bosentan at least 10 days later at 62.5
mg once daily or every other day. Mayqtadalafil
(Adcirca) levels; initiate tadalafil (Adcirca) at 20
mg once daily; if patient already receiving tadalfil
(Adcirca), discontinue tadalafil (Adcirca) at least 24
hr before initiation of fosamprenavir and then re-
start tadalafil (Adcirca) at least 7 days later at 20 mg
once daily. Mayqcolchicine levels;pdose of col-
chicine; do not administer colchicine if patients have
renal or hepatic impairment.
Drug-Natural Products: Concurrent use of St.
John’s wort is contraindicated;pblood levels and
may lead topvirologic response.

Route/Dosage
PO (Adults): Treatment-naive patients without
ritonavir—1400 mg twice daily; Treatment-naive
patients with ritonavir—1400 mg once daily with
ritonavir 100 or 200 mg once daily, or 700 mg twice
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daily with ritonavir 100 mg twice daily. Protease in-
hibitor–experienced patients—700 mg twice
daily with ritonavir 100 mg twice daily. If efavirenz is
added to a once daily regimen using both fosam-
prenavir and ritonavir, an additional 100 mg of rito-
navir (total of 300 mg) should be given.
PO (Children 2–5 yr): Treatment-naive—30
mg/kg twice daily, not to exceed 1400 mg twice
daily.
PO (Children �6 yr): Treatment-naive—30
mg/kg twice daily, not to exceed 1400 mg twice
daily, or 18 mg/kg twice daily (not to exceed 700
mg twice daily) with ritonavir 3 mg/kg twice daily
(not to exceed 100 mg twice daily); Protease inhib-
itor-experienced—18 mg/kg twice daily (not to
exceed 700 mg twice daily) with ritonavir 3 mg/kg
twice daily (not to exceed 100 mg twice daily).
When used without ritonavir in children �47 kg,
may use adult regimen of 1400 mg twice daily.

Hepatic Impairment
PO (Adults): Mild hepatic impairment—700 mg
twice daily without ritonavir (therapy-naive) or 700
mg twice daily with ritonavir 100 mg once daily
(therapy-naive or protease inhibitor experienced);
Moderate hepatic impairment—700 mg twice
daily without ritonavir (therapy-naive) or 450 mg
twice daily with ritonavir 100 mg once daily (ther-
apy-naive or protease inhibitor experienced); Se-
vere hepatic impairment—350 mg twice daily
without ritonavir (therapy-naive) or 300 mg twice
daily with ritonavir 100 mg once daily (therapy-na-
ive or protease inhibitor experienced).

Availability
Tablets: 700 mg. Oral suspension: 50 mg/mL.

NURSING IMPLICATIONS
Assessment
● Assess patient for change in severity of HIV symp-

toms and for symptoms of opportunistic infec-
tions throughout therapy.

● Assess patient for allergy to sulfonamides. May
exhibit cross-sensitivity.

● Assess patient for skin reactions throughout ther-
apy. Reactions may be severe and life threatening.
Discontinue therapy if severe reactions or moder-
ate rashes with systemic symptoms occur.

● Lab Test Considerations: Monitor viral load
and CD4 cell count regularly during therapy.

● May causeqserum glucose cholesterol, and tri-
glyceride levels.

● May causeqAST and ALT levels.
● May cause neutropenia.

Potential Nursing Diagnoses
Risk for infection (Indications)
Noncompliance (Patient/Family Teaching)

Implementation
● Do not confuse Lexiva with Pexeva (paroxetine).
● PO: Tablets may be administered with or without

food. Oral suspension should be taken without
food in adults and with food in children. Shake
suspension vigorously before administering. Re-
frigeration of suspension may improve taste. If
emesis occurs within 30 minutes after dosing, re-
dose.

Patient/Family Teaching
● Emphasize the importance of taking fosamprena-

vir as directed. Advise patient to read the Patient
Information that comes with the prescription
prior to initiation of therapy and with each pre-
scription refill, in case of changes. Fosamprenavir
must always be used in combination with other
antiretroviral drugs. Do not take more than pre-
scribed amount and do not stop taking without
consulting health care professional. Take missed
doses as soon as remembered if within 4 hrs of
scheduled dose. If more than 4 hrs, skip dose,
then return to regular schedule. If a dose is
skipped, do not double the next doses.

● Instruct patient that fosamprenavir should not be
shared with others.

● Inform patient that fosamprenavir does not cure
AIDS or prevent associated or opportunistic in-
fections. Fosamprenavir does not reduce the risk
of transmission of HIV to others through sexual
contact or blood contamination. Caution patient
to use a condom and to avoid sharing needles or
donating blood to prevent spreading the AIDS vi-
rus to others. Advise patient that the long-term ef-
fects of fosamprenavir are unknown at this time.

● Emphasize the importance of providing health
care professional with accurate current drug his-
tory and notifying health care professional before
taking any Rx, OTC, or herbal products because
of potentially serious drug interactions.

● Instruct patient to notify health care professional
if nausea, vomiting, diarrhea, or rash occurs.

● Inform patient that redistribution and accumula-
tion of body fat may occur, causing central obe-
sity, dorsocervical fat enlargement (buffalo
hump), peripheral wasting, breast enlargement,
and cushingoid appearance. The cause and long-
term effects are not known.

● May decrease effectiveness of hormonal contra-
ceptives; advise patient to use a nonhormonal
form of contraception during therapy.
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● Emphasize the importance of regular follow-up
exams and blood counts to determine progress
and monitor for side effects.

Evaluation/Desired Outcomes
● Delayed progression of AIDS and decreased op-

portunistic infections in patients with HIV.
● Decrease in viral load and increase in CD4 cell

counts.

foscarnet (foss-kar-net)
Foscavir
Classification
Therapeutic: antivirals

Pregnancy Category C

Indications
Treatment of cytomegalovirus (CMV) retinitis in
HIV-infected patients (alone or with ganciclovir).
Treatment of acyclovir-resistant mucocutaneous
herpes simplex virus (HSV) infections in immuno-
compromised patients.

Action
Prevents viral replication by inhibiting viral DNA-
polymerase and reverse transcriptase. Therapeu-
tic Effects: Virustatic action against susceptible vi-
ruses including CMV.

Pharmacokinetics
Absorption: IV administration results in complete
bioavailability.
Distribution: Variable penetration into CSF. May
concentrate in and be slowly released from bone.
Metabolism and Excretion: 80–90% excreted
unchanged in urine.
Half-life: 3 hr (in patients with normal renal func-
tion); longer half-life of 90 hr may reflect release of
drug from bone.

TIME/ACTION PROFILE

ROUTE ONSET PEAK DURATION

IV rapid end of infu-
sion

8–24 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity.
Use Cautiously in: Renal impairment (dosepre-
quired if CCr �1.4–1.6 mL/min/kg; see product in-
formation); History of seizures; OB, Lactation, Pedi:
Safety not established.

Adverse Reactions/Side Effects
CNS: SEIZURES, headache, anxiety, confusion, dizzi-
ness, fatigue, malaise, mental depression, weakness.
EENT: conjunctivitis, eye pain, vision abnormalities.
Resp: coughing, dyspnea. CV: chest pain, ECG ab-

normalities, edema, palpitations. GI: diarrhea, nau-
sea, vomiting, abdominal pain, abnormal taste sen-
sation, anorexia, constipation, dyspepsia. GU: renal
failure, albuminuria, dysuria, nocturia, polyuria,
urinary retention. Derm:qsweating, pruritus, rash,
skin ulceration. F and E: hypocalcemia, hypokale-
mia, hypomagnesemia, hyperphosphatemia, hypo-
phosphatemia. Hemat: anemia, granulocytopenia,
leukopenia. Local: pain/inflammation at injection
site. MS: arthralgia, myalgia, back pain, involuntary
muscle contraction. Neuro: ataxia, hypoesthesia,
neuropathy, paresthesia, tremor. Misc: fever, chills,
flu-like syndrome, lymphoma, sarcoma.

Interactions
Drug-Drug: Concurrent use with parenteral pen-
tamidine may result in severe, life-threatening hy-
pocalcemia. Risk of nephrotoxicity may beqby con-
current use of other nephrotoxic agents
(amphotericin B, aminoglycosides).

Route/Dosage
IV (Adults): CMV retinitis—60 mg/kg q 8 hr or
90 mg/kg q 12 hr for 2–3 wk, then 90–120 mg/kg/
day as a single dose. Doseprequired for any degree
of renal impairment; HSV— 40 mg/kg q 8–12 hr
for 2–3 wk or until healing occurs.

Availability (generic available)
Solution for injection: 24 mg/mL.

NURSING IMPLICATIONS
Assessment
● CMV Retinitis: Diagnosis of CMV retinitis should

be determined by ophthalmoscopy before treat-
ment with foscarnet. Ophthalmologic examina-
tions should also be performed at the conclusion
of induction and every 4 wk during maintenance
therapy.

● Culture for CMV (urine, blood, throat) may be
taken before administration. However, a negative
CMV culture does not rule out CMV retinitis.

● HSV Infections: Assess lesions before and daily
during therapy.

● Lab Test Considerations: Monitor serum cre-
atinine before and 2–3 times weekly during in-
duction therapy and at least once every 1–2 wk
during maintenance therapy. Monitor 24-hr CCr
before and periodically throughout therapy. If
CCr drops below 0.4 mL/min/kg, discontinue fos-
carnet.

● Monitor serum calcium, magnesium, potassium,
and phosphorus before and 2–3 times weekly
during induction therapy and at least weekly dur-
ing maintenance therapy. May causepconcentra-
tions.
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● May cause anemia, granulocytopenia, leuko-
penia, and thrombocytopenia. May causeqAST
and ALT levels and abnormal A-G ratios.

Potential Nursing Diagnoses
Risk for infection (Indications)

Implementation
● Adequately hydrate patient with 750–1000 mL of

0.9% NaCl or D5W before first infusion to estab-
lish diuresis, then administer 750–1000 mL with
120 mg/kg of foscarnet or 500 mL with 40–60
mg/kg of foscarnet with each dose to prevent re-
nal toxicity.

IV Administration

● pH: 7.4.
● Intermittent Infusion: Diluent: May be ad-

ministered via central line undiluted. If adminis-
tered via peripheral line, must be diluted with
D5W or 0.9% NaCl to prevent vein irritation. Do
not administer solution that is discolored or con-
tains particulate matter. Use diluted solution
within 24 hr. Concentration: Undiluted: 24
mg/mL; Diluted: 12 mg/mL.

● Dose is based on patient weight; excess solution
may be discarded from bottle before administra-
tion to prevent overdosage.

● Patients who experience progression of CMV reti-
nitis during maintenance therapy may be re-
treated with induction therapy followed by main-
tenance therapy. Rate: Administer at a rate not to
exceed 1 mg/kg/min.

● Infuse solution via infusion pump to ensure accu-
rate infusion rate.

● Y-Site Compatibility: aldesleukin, amikacin,
aminophylline, ampicillin, anidulafungin, az-
treonam, bivalirudin, bleomycin, carboplatin,
carmustine, cefazolin, cefoperazone, cefoxitin,
ceftazidime, ceftriaxone, cefuroxime, chloram-
phenicol, cisplatin, clindamycin, cyclophospha-
mide, cytarabine, dactinomycin, daptomycin,
dexamethasone sodium phosphate, dexmedetom-
idine, diltiazem, docetaxel, dopamine, doripe-
nem, doxacurium, ertapenem, erythromycin lac-
tobionate, etoposide, etoposide phosphate,
fenoldopam, fluconazole, flucytosine, fludara-
bine, fluorouracil, furosemide, gemcitabine, gen-
tamicin, granisetron, heparin, hydrocortisone,
hydromorphone, ifosfamide, imipenen-cilastatin,
irinotecan, linezolid, mechlorethamine, metho-
trexate, metoclopramide, metronidazole, mor-
phine, nafcillin, nesiritide, octreotide, oxacillin,
oxaliplatin, oxytocin, paclitaxel, palonosetron,
pamidronate, pantoprazole, pemetrexed, penicil-

lin G potassium, phenytoin, piperacillin/tazobac-
tam, potassium acetate, ranitidine, tacrolimus,
teniposide, thiotepa, ticarcillin/clavulanate, tige-
cycline, tirofiban, tobramycin, vincristine, vori-
conazole, zoledronic acid.

● Y-Site Incompatibility: Manufacturer recom-
mends that foscarnet not be administered con-
currently with other drugs or solutions in the
same IV catheter except D5W or 0.9% NaCl, acy-
clovir, amphotericin B colloidal, amphotericin B
lipid complex, caspofungin, diazepam, digoxin,
diphenhydramine, dobutamine, doxorubicin,
droperidol, epirubicin, ganciclovir, haloperidol,
idarubicin, leucovorin, midazolam, mitoxan-
trone, mycophenolate, pentamidine, prochlor-
perazine, promethazine, vinorelbine.

Patient/Family Teaching
● Inform patient that foscarnet is not a cure for

CMV retinitis. Progression of retinitis may con-
tinue in immunocompromised patients during
and after therapy. Advise patients to have regular
ophthalmologic exams.

● Advise patient to notify health care professional
immediately if perioral tingling or numbness in
the extremities or paresthesia occurs during or
after infusion. If these signs of electrolyte imbal-
ance occur during administration, infusion
should be stopped and lab samples for serum
electrolyte concentrations obtained immediately.

● Emphasize the importance of frequent follow-up
exams to monitor renal function and electrolytes.

Evaluation/Desired Outcomes
● Management of the symptoms of CMV retinitis in

patients with AIDS.
● Crusting over and healing of skin lesions in HSV

infections.

fosinopril, See ANGIOTENSIN-
CONVERTING ENZYME (ACE)
INHIBITORS.

fosphenytoin
(foss-fen-i-toyn)
Cerebyx
Classification
Therapeutic: anticonvulsants

Pregnancy Category D
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Indications
Short-term (�5 day) parenteral management of
generalized, convulsive status epilepticus when use
of phenytoin is not feasible. Treatment and preven-
tion of seizures during neurosurgery when use of
phenytoin is not feasible.

Action
Limits seizure propagation by altering ion transport.
May also decrease synaptic transmission. Fospheny-
toin is rapidly converted to phenytoin, which is re-
sponsible for its pharmacologic effects. Therapeu-
tic Effects: Diminished seizure activity.

Pharmacokinetics
Absorption: Rapidly converted to phenytoin after
IV administration and completely absorbed after IM
administration.
Distribution: Distributes into CSF and other body
tissues and fluids. Enters breast milk; crosses the
placenta, achieving similar maternal/fetal levels.
Preferentially distributes into fatty tissue.
Protein Binding: Fosphenytoin—95–99%;
phenytoin—90–95%.
Metabolism and Excretion: Mostly metabolized
by the liver; minimal amounts excreted in the urine.
Half-life: Fosphenytoin—15 min; phenytoin—
22 hr (range 7–42 hr).

TIME/ACTION PROFILE (anticonvulsant effect)

ROUTE ONSET PEAK DURATION

IM unknown 30 min up to 24 hr
IV 15–45 min 15–60 min up to 24 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Sinus
bradycardia, sinoatrial block, 2nd- or 3rd-degree
AV heart block or Adams-Stokes syndrome.
Use Cautiously in: Hepatic or renal disease (q
risk of adverse reactions; dose reduction recom-
mended for hepatic impairment); OB: Safety not es-
tablished; may result in fetal hydantoin syndrome if
used chronically or hemorrhage in the newborn if
used at term; Lactation: Safety not established.
Exercise Extreme Caution in: Patients posi-
tive for HLA-B*1502 allele (unless exceptional cir-
cumstances exist where benefits clearly outweigh the
risks).

Adverse Reactions/Side Effects
CNS: dizziness, drowsiness, nystagmus, agitation,
brain edema, headache, stupor, vertigo. EENT: am-
blyopia, deafness, diplopia, tinnitus. CV: hypoten-
sion (with rapid IV administration), tachycardia. GI:
dry mouth, nausea, taste perversion, tongue disor-
der, vomiting. Derm: pruritus, rash, STEVENS-JOHN-
SON SYMDROME. MS: back pain. Neuro: ataxia, dys-
arthria, extrapyramidal syndrome, hypesthesia,

incoordination, paresthesia, tremor. Misc: pelvic
pain.

Interactions
Drug-Drug: Disulfiram, acute ingestion of alco-
hol, amiodarone, ethosuximide, isoniazid,
chloramphenicol, sulfonamides, fluoxetine,
gabapentin, H2 antagonists, benzodiazepines,
omeprazole, ketoconazole, fluconazole, estro-
gens, succinamides, halothane, methylpheni-
date, phenothiazines, salicylates, ticlopidine,
tolbutamide, topiramate, trazodone, felba-
mate, and cimetidine mayqphenytoin blood lev-
els. Barbiturates, carbamazepine, reserpine,
and chronic ingestion of alcohol maypphenytoin
blood levels. Phenytoin maypthe effects of amio-
darone, benzodiazepines, carbamazepine,
chloramphenicol, corticosteroids, disopyram-
ide, warfarin, felbamate, doxycycline, lamotri-
gine, oral contraceptives, paroxetine, propa-
fenone, rifampin, ritonavir, quinidine,
tacrolimus, theophylline, topiramate, tricyclic
antidepressants, zonisamide, methadone, cy-
closporine, and estrogens. IV phenytoin and do-
pamine may cause additive hypotension. Additive
CNS depression with other CNS depressants, in-
cluding alcohol, antihistamines, antidepres-
sants, opioids, and sedative/hypnotics. Antac-
ids maypabsorption of orally administered
phenytoin.qsystemic clearance of antileukemic
drugs teniposide and methotrexate which has
been associated with a worse event-free survival,
phenytoin use is not recommended in children un-
dergoing chemotherapy for acute lymphocytic leu-
kemia. Calcium and sucralfatepphenytoin ab-
sorption.

Route/Dosage
Note: Doses of fosphenytoin are expressed as phe-
nytoin sodium equivalents [PE].

Status Epilepticus
IV (Adults): 15–20 mg PE/kg.

Nonemergent and Maintenance Dosing
IV, IM (Adults and Children � 16 yr): Loading
dose—10–20 mg PE/kg. Maintenance dose—4–
6 mg PE/kg/day.
IV, IM (Children 10–16 yr): 6–7 mg PE/kg/day.
IV, IM (Children 7–9 yr): 7–8 mg PE/kg/day.
IV, IM (Children 4–6 yr): 7.5–9 mg PE/kg/day.
IV, IM (Children 0.5–3 yr): 8–10 mg PE kg/day.
IV, IM (Infants): 5 mg PE kg/day.
IV, IM (Neonates): 5–8 mg PE/kg/day.

Availability (generic available)
Injection: 50 mg PE/mL.
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NURSING IMPLICATIONS
Assessment
● Assess location, duration, frequency, and charac-

teristics of seizure activity. EEG may be monitored
periodically during therapy.

● Monitor BP, ECG, and respiratory function con-
tinuously during administration of fosphenytoin
and during period when peak serum phenytoin
levels occur (15–30 min after administration).

● Observe patient for development of rash. Discon-
tinue fosphenytoin at the first sign of skin reac-
tions. Serious adverse reactions such as exfolia-
tive, purpuric, or bullous rashes or the
development of lupus erythematosus, Stevens-
Johnson syndrome, or toxic epidermal necrolysis
preclude further use of phenytoin or fospheny-
toin. Stevens-Johnson syndrome and toxic epi-
dermal necrolysis are significantly more common
in patients with a particular human leukocyte an-
tigen (HLA) allele, HLA-B*1502 (occurs almost
exclusively in patients with Asian ancestry, includ-
ing including Han Chinese, Filipinos, Malaysians,
South Asian Indians, and Thais). Avoid using phe-
nytoin or fosphenytoin as alternatives to carbama-
zepine for patients who test positive. If less seri-
ous skin eruptions (measles-like or
scarlatiniform) occur, fosphenytoin may be re-
sumed after complete clearing of the rash. If rash
reappears, further use of fosphenytoin or phenyt-
oin should be avoided.

● Assess mental status (orientation, mood, behav-
ior) before and periodically during therapy. Mon-
itor closely for notable changes in behavior that
could indicate the emergence or worsening of su-
icidal thoughts or behavior or depression.

● Monitor injection site frequently during therapy
for edema, discoloration, and pain distal to the
site of injection (described as “purple glove syn-
drome”). May or may not be associated with ex-
travasation. The syndrome may not develop for
several days after injection of phenytoin or fos-
phenytoin.

● Lab Test Considerations: Fosphenytoin con-
tains 0.0037 mmol phosphate per mg PE. Moni-
tor serum phosphate concentrations in patients
with renal insufficiency; may causeqphosphate
concentrations.

● May causeqserum alkaline phosphatase, GTT,
and glucose levels.

● Fosphenytoin therapy may be monitored using
phenytoin levels. Optimal total plasma phenytoin
concentrations are typically 10–20 mcg/mL (un-

bound plasma phenytoin concentrations of 1–2
mcg/mL).

● Toxicity and Overdose: Serum phenytoin lev-
els should not be monitored until complete con-
version from fosphenytoin to phenytoin has oc-
curred (2 hr after IV or 4 hr after IM
administration).

● Initial signs and symptoms of phenytoin toxicity
include nystagmus, ataxia, confusion, nausea,
slurred speech, and dizziness.

Potential Nursing Diagnoses
Risk for injury (Indications)

Implementation
● Do not confuse fosphenytoin (Cerebyx) with celo-

coxib (Celebrex) or citalopram (Celexa).
● Implement seizure precautions.
● When substituting fosphenytoin for oral phenyt-

oin therapy, the same total daily dose may be
given as a single dose. Unlike parenteral phenyt-
oin, fosphenytoin may be given safely by the IM
route.

● The anticonvulsant effect of fosphenytoin is not
immediate. Additional measures (including par-
enteral benzodiazepines) are usually required in
the immediate management of status epilepticus.
Loading dose of fosphenytoin should be followed
with the institution of maintenance anticonvulsant
therapy.

IV Administration

● pH: 8.6–9.0.
● Direct IV: Diluent: D5W or 0.9% NaCl. Con-

centration: 1.5–25 mg PE/mL. May be refrig-
erated for up to 48 hr. Rate: Administer at a rate
of �150 mg PE/min in adults and �3 mg/kg/min
in children to minimize risk of hypotension.

● Y-Site Compatibility: alemtuzumab, aminoca-
proic acid, amphotericin B lipid complex, am-
photericin B liposome, anidulafungin, argatro-
ban, bivalirudin, carboplatin, carmustine,
cisplatin, cyclophosphamide, cytarabine, dactino-
mycin, daptomycin, dexmedetomidine, diltiazem,
docetaxel, doxacurium, eptifibatide, ertapenem,
etoposide, etoposide phosphate, fludarabine, flu-
orouracil, gemcitabine, granisetron, ifosfamide,
levofloxacin, linezolid, lorazepam, mechloreth-
amine, meperidine, methotrexate, metronidazole,
nesiritide, octreotide, oxaliplatin, oxytocin, pacli-
taxel, palonosetron, pamidronate, pantoprazole,
pemetrexed, phenobarbital, piperacillin/tazobac-
tam, potassium acetate, rocuronium, sodium ace-
tate, tacrolimus, teniposide, thiotepa, tigecycline,
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tirofiban, vincristine, vinorelbine, voriconazole,
zoledronic acid.

● Y-Site Incompatibility: caspofungin, doxorubi-
cin hydrochloride, epirubicin, fenoldopam, ida-
rubicin, irinotecan, midazolam, mitoxantrone,
mycophenolate, quinupristin/dalfopristin.

Patient/Family Teaching
● May cause drowsiness or dizziness. Caution pa-

tient to avoid driving or other activities requiring
alertness until response to medication is known.
Do not resume driving until physician gives clear-
ance based on control of seizure disorder.

● Instruct patients that behavioral changes, skin
rash, fever, sore throat, mouth ulcers, easy bruis-
ing, petechiae, unusual bleeding, abdominal
pain, chills, pale stools, dark urine, jaundice, se-
vere nausea or vomiting, drowsiness, slurred
speech, unsteady gait. swollen glands,or persist-
ent headache should be reported to health care
professional immediately. Advise patient and fam-
ily to notify health care professional if thoughts
about suicide or dying, attempts to commit sui-
cide; new or worse depression; new or worse an-
xiety; feeling very agitated or restless; panic at-
tacks; trouble sleeping; new or worse irritability;
acting aggressive; being angry or violent; acting
on dangerous impulses; an extreme increase in
activity and talking, other unusual changes in be-
havior or mood occur.

● Advise female patients to use an additional non-
hormonal method of contraception during ther-
apy and until next menstrual period. Instruct pa-
tient to notify health care professional if
pregnancy is planned or suspected. Encourage
patients who become pregnant to enroll in the
North American Antiepileptic Drug (NAAED)
Pregnancy Registry by calling 1-888-233-2334 or
on the web at www.aedpregnancyregistry.org. En-
rollment must be done by patients themselves.

● Advise patient to carry identification describing
disease process and medication regimen at all
times.

● Emphasize the importance of routine exams to
monitor progress. Patient should have routine
physical exams, especially monitoring skin and
lymph nodes, and EEG testing.

Evaluation/Desired Outcomes
● Decrease or cessation of seizures without exces-

sive sedation.

fospropofol (foss-pro-po-fol)
Lusedra

Classification
Therapeutic: general anesthetics

Schedule IV

Pregnancy Category B

Indications
Monitored anesthesia care (MAC) in adults under-
going diagnositic/therapeutic procedures.

Action
Mechanism of action is not known. Therapeutic
Effects: Induction and maintenance of anesthesia.

Pharmacokinetics
Absorption: Fospropofol is a prodrug that is rap-
idly converted by enzymatic action to propofol, the
active drug. IV administration results in rapid con-
version.
Distribution: Propofol crosses the placenta and
enters breast milk.
Protein Binding: 98%.
Metabolism and Excretion: Propofol is highly
metabolized, negligable renal excretion.
Half-life: Fospropofol—0.9 hr; Propofol from
fospropofol—1.1 hr.

TIME/ACTION PROFILE

ROUTE ONSET PEAK* DURATION

IV rapid 8 min 5 min

*Peak effect meaning time to sedation and duration measur-
ing time to fully alert.

Contraindications/Precautions
Contraindicated in: None noted.
Use Cautiously in: Compromised cardiac func-
tion, reduced vascular tone or reduced intravascular
volume (qrisk of hypotension); Hepatic impair-
ment; Renal impairment (safety not established for
CCr �30 mL/min); Geri: Patients �65 yr or those
with severe systemic disease (doseprequired); OB,
Lactation: Not recommended for use during labor,
delivery or lactation (may cause neonatal respira-
tory and cardiovascular depression); Pedi: Children
�18 yr (safety not established, use not recom-
mended).

Adverse Reactions/Side Effects
Resp: RESPIRATORY DEPRESSION, cough, hypoxemia.
CV: hypotension. Derm: pruritus. Neuro: pares-
thesia. Misc: loss of purposeful responsiveness.

Interactions
Drug-Drug: Mayqrisk of cardio-respiratory de-
pression when used with other cardio-respiratory
depressants including benzodiazepines and
opioid analgesics.

http://www.aedpregnancyregistry.org
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Route/Dosage
Patients weighing �90 kg should be dosed as if they
are 90 kg; patients weighing �60 kg should be
dosed as if they are 60 kg.
IV (Adults): 6.5 mg/kg (not to exceed 16.5 mL)
initially, followed by supplemental doses of 1.6 mg/
kg (not to exceed 4 mL or more frequently that
every 4 min) as needed.
IV (Geriatric Patients �65 yr or those with se-
vere systemic disease): 75% of standard dose.

Availability
Solution for injection: 1050 mg/30 mL.

NURSING IMPLICATIONS
Assessment
● Assess respiratory status, pulse, and BP continu-

ously throughout fospropofol therapy. May cause
apnea. Use supplemental O2 for all patients re-
ceiving fospropofol. Fospropofol should be used
only by individuals experienced in endotracheal
intubation, and equipment for this procedure
should be readily available.

● Assess level of sedation and level of conscious-
ness throughout and following administration.

● Toxicity and Overdose: If overdose occurs,
monitor pulse, respiration, and BP continuously.
Maintain patent airway and assist ventilation as
needed. If hypotension occurs, treatment in-
cludes IV fluids, repositioning, and vasopressors.

Potential Nursing Diagnoses
Ineffective breathing pattern (Adverse Reactions)
Risk for injury (Side Effects)

Implementation
● Dose is titrated to patient response. Administer

supplemental doses based on level of sedation
and level of sedation required for procedure;
only when patient demonstrates purposeful
movement in response to verbal or light tactile
stimulation and no more frequently than every 4
min.

● Fospropofol has no effect on the pain threshold.
Adequate analgesia should always be used when
fospropofol is used as an adjunct to surgical pro-
cedures.

IV Administration

● pH: No Data.
● Direct IV: Diluent: Administer undiluted.

Shake well before use. Solution is clear and col-
orless; do not administer solutions that are dis-
colored or contain a precipitate. Contains no pre-

servatives; maintain sterile technique and
administer immediately after preparation. Con-
centration: Undiluted: 35mg/mL.

● Discard unused portions and IV lines at the end
of anesthetic procedure. Rate: Administer over
3–5 min through a free-flowing IV line. Titrate to
desired level of sedation. Flush line with 0.9%
NaCl before and after administration.

● Solution Compatibility: D5W, 0.9% NaCl,
0.45% NaCl, LR, D5/LR, D5/0.45% NaCl, D5/
0.2% NaCl, D5/0.45% NaCl with 20 mEq KClDo
not mix with other drugs or fluids prior to admin-
istration.

● Y-Site Incompatibility: meperidine, midazo-
lam.

Patient/Family Teaching
● Inform patient that this medication will decrease

mental recall of the procedure.
● Inform patient that paresthesias (burning, tin-

gling, stinging) and pruritus in the perineal re-
gion may occur upon injection of fospropofol;
usually mild to moderate intensity, last a short
time, and require no treatment.

● May cause drowsiness or dizziness. Advise patient
to request assistance prior to ambulation and
transfer and to avoid driving or other activities re-
quiring alertness for 24 hr following administra-
tion.

● Advise patient to avoid alcohol or other CNS de-
pressants without the advice of a health care pro-
fessional for 24 hr following administration.

Evaluation/Desired Outcomes
● Induction and maintenance of anesthesia.
● Amnesia.
● Sedation in mechanically ventilated patients in an

intensive care setting.

frovatriptan (froe-va-trip-tan)
Frova
Classification
Therapeutic: vascular headache suppress-
ants
Pharmacologic: 5-HT1 agonists

Pregnancy Category C

Indications
Acute treatment of migraine headache.

Action
Acts as an agonist at specific 5-HT receptor sites in
intracranial blood vessels and sensory trigeminal
nerves. Therapeutic Effects: Cranial vessel vaso-
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constriction with associated decrease in release of
neuropeptides and resultant decrease in migraine
headache.

Pharmacokinetics
Absorption: 20–30% following oral administra-
tion.
Distribution: Unknown.
Metabolism and Excretion: Mostly metabolized
by the liver (P450 1A2 enzyme system); some me-
tabolites eliminated in urine, �10% excreted un-
changed.
Half-life: 26 hr.

TIME/ACTION PROFILE (blood levels)

ROUTE ONSET PEAK DURATION

PO unknown 2–4 hr unknown

Contraindications/Precautions
Contraindicated in: Hypersensitivity; History,
symptoms or findings consistent with; Cerebrovascu-
lar syndromes including; Uncontrolled hyperten-
sion; Hemiplegic or basilar migraine; Peripheral
vascular disease, including ischemic bowel disease;
Should not be used within 24 hr of any other 5-HT
agonist or ergot-type compounds (e.g. dihydroergo-
tamine, ergotamine); Pedi: Children �18 yr.
Use Cautiously in: Concurrent use of SSRIs or
SNRIs (qrisk of serotonin syndrome); Geri: May be
more susceptible to adverse cardiovascular effects;
OB, Lactation: Safety not established.
Exercise Extreme Caution in: Cardiovascular
risk factors (hypertension, hypercholesterolemia,
cigarette smoking, obesity, diabetes, strong family
history, menopausal women or men �40 yr); use
only if cardiovascular status has been evaluated and
determined to be safe and first dose is administered
under supervision.

Adverse Reactions/Side Effects
CNS: dizziness, drowsiness, fatigue. CV: CORONARY

ARTERY VASOSPASM, MI, VENTRICULAR FIBRILLATION,
VENTRICULAR TACHYCARDIA, chest pain, myocardial is-
chemia. GI: dry mouth, dyspepsia, nausea. Derm:
flushing. MS: skeletal pain. Neuro: paresthesia.
Misc: pain.

Interactions
Drug-Drug: Hormonal contraceptives or pro-
pranolol mayqlevels.qrisk of serious vasospastic
reactions with dihydroergotamine or ergota-
mine(concurrent use contraindicated).qrisk of
serotonin syndrome when used with fluoxetine,
paroxetine, sertraline, fluvoxamine, citalo-
pram, escitalopram, venlafaxine, or duloxe-
tine.

Route/Dosage
PO (Adults): 2.5 mg; if there has been initial relief,
a second tablet may be taken after at least 2 hr (daily
dose should not exceed 3 tablets and should not be
used to treat more than 4 attacks/30 day period).

Availability
Tablets: 2.5 mg.

NURSING IMPLICATIONS
Assessment
● Assess pain location, intensity, duration, and as-

sociated symptoms (photophobia, phonophobia,
nausea, vomiting) during migraine attack.

Potential Nursing Diagnoses
Acute pain (Indications)

Implementation
● PO: Tablets may be administered at any time after

the headache starts.

Patient/Family Teaching
● Inform patient that frovatriptan should be used

only during a migraine attack. It is meant to be
used to relieve migraine attack but not to prevent
or reduce the number of attacks.

● Instruct patient to administer frovatriptan as soon
as symptoms appear, but it may be administered
any time during an attack. If migraine symptoms
return, a second dose may be used. Allow at least
2 hr between doses, and do not use more than 3
tablets in any 24-hr period.

● If dose does not relieve headache, additional fro-
vatriptan doses are not likely to be effective; notify
health care professional.

● Advise patient that lying down in a darkened
room following frovatriptan administration may
further help relieve headache.

● Caution patient not to use frovatriptan if she is
pregnant, suspects she is pregnant, plans to be-
come pregnant, or is breastfeeding. Adequate
contraception should be used during therapy.

● May cause dizziness or drowsiness. Caution pa-
tient to avoid driving or other activities requiring
alertness until response to medication is known.

● Advise patient to notify health care professional
prior to next dose of frovatriptan if pain or tight-
ness in the chest occurs during use. If pain is se-
vere or does not subside, notify health care pro-
fessional immediately. If wheezing; heart
throbbing; swelling of eyelids, face, or lips; skin
rash; skin lumps; or hives occur, notify health
care professional immediately and do not take
more frovatriptan without approval of health care
professional. If feelings of tingling, heat, flushing,
heaviness, pressure, drowsiness, dizziness, tired-
ness, or sickness develop, discuss with health
care professional at next visit.
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● Advise patient to avoid alcohol, which aggravates
headaches, during frovatriptan use.

Evaluation/Desired Outcomes
● Relief of migraine attack.

furosemide (fur-oh-se-mide)
Lasix, Lasix Special
Classification
Therapeutic: diuretics
Pharmacologic: loop diuretics

Pregnancy Category C

Indications
Edema due to heart failure, hepatic impairment or
renal disease. Hypertension.

Action
Inhibits the reabsorption of sodium and chloride from
the loop of Henle and distal renal tubule. Increases
renal excretion of water, sodium, chloride, magne-
sium, potassium, and calcium. Effectiveness persists
in impaired renal function. Therapeutic Effects:
Diuresis and subsequent mobilization of excess fluid
(edema, pleural effusions). Decreased BP.

Pharmacokinetics
Absorption: 60–67% absorbed after oral admin-
istration (pin acute HF and in renal failure); also
absorbed from IM sites.
Distribution: Crosses placenta, enters breast
milk.
Protein Binding: 91–99%.
Metabolism and Excretion: Minimally metabo-
lized by liver, some nonhepatic metabolism, some
renal excretion as unchanged drug.
Half-life: 30–60 min (qin renal impairment).

TIME/ACTION PROFILE (diuretic effect)

ROUTE ONSET PEAK DURATION

PO 30–60 min 1–2 hr 6–8 hr
IM 10–30 min unknown 4–8 hr
IV 5 min 30 min 2 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Cross-sen-
sitivity with thiazides and sulfonamides may occur;
Hepatic coma or anuria; Some liquid products may
contain alcohol, avoid in patients with alcohol intol-
erance.
Use Cautiously in: Severe liver disease (may pre-
cipitate hepatic coma; concurrent use with potas-
sium-sparing diuretics may be necessary); Electro-
lyte depletion; Diabetes mellitus; Hypoproteinemia

(qrisk of ototoxicity); Severe renal impairment
(qrisk of ototoxicity); OB, Lactation: Safety not es-
tablished; Pedi:qrisk for renal calculi and patent
ductus arteriosis in premature neonates; Geri: May
haveqrisk of side effects, especially hypotension
and electrolyte imbalance, at usual doses.

Adverse Reactions/Side Effects
CNS: blurred vision, dizziness, headache, vertigo.
EENT: hearing loss, tinnitus. CV: hypotension. GI:
anorexia, constipation, diarrhea, dry mouth, dys-
pepsia,qliver enzymes, nausea, pancreatitis, vomit-
ing. GU:qBUN, excessive urination, nephrocalci-
nosis. Derm: STEVENS-JOHNSON SYNDROME, TOXIC

EPIDERMAL NECROLYSIS, photosensitivity, pruritis,
rash. Endo: hypercholesterolemia, hyperglycemia,
hypertriglyceridemia, hyperuricemia. F and E: de-
hydration, hypocalcemia, hypochloremia, hypokale-
mia, hypomagnesemia, hyponatremia, hypovolemia,
metabolic alkalosis. Hemat: APLASTIC ANEMIA,
AGRANULOCYTOSIS, hemolytic anemia, leukopenia,
thrombocytopenia. MS: muscle cramps. Neuro:
paresthesia. Misc: fever.

Interactions
Drug-Drug:qrisk of hypotension with anti-
hypertensives, nitrates, or acute ingestion of al-
cohol.qrisk of hypokalemia with other diuretics,
amphotericin B, stimulant laxatives, and corti-
costeroids. Hypokalemia mayqrisk of digoxin
toxicity andqrisk of arrhythmia in patients taking
drugs that prolong the QT interval.plithium excre-
tion, may cause lithium toxicity.qrisk of ototoxic-
ity with aminoglycosides or cisplatin.qrisk of
nephrotoxicity with cisplatin. NSAIDSpeffects of
furosemide. Mayqrisk of methotrexate toxicity.
peffects of furosemide when given at same time as
sucralfate, cholestyramine,or colestipol.qrisk
of salicylate toxicity (with use of high-dose salicyl-
ate therapy). Concurrent use with cyclosporine
mayqrisk of gouty arthritis.

Route/Dosage
Edema
PO (Adults): 20–80 mg/day as a single dose ini-
tially, may repeat in 6–8 hr; mayqdose by 20–40
mg q 6–8 hr until desired response. Maintenance
doses may be given once or twice daily (doses up to
2.5 g/day have been used in patients with HF or renal
disease). Hypertension—40 twice daily initially
(when added to regimen,pdose of other anti-
hypertensives by 50%); adjust further dosing based on
response; Hypercalcemia—120 mg/day in 1–3
doses.
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PO (Children � 1 mo): 2 mg/kg as a single dose;
may beqby 1–2 mg/kg q 6–8 hr (maximum dose
� 6 mg/kg).
PO (Neonates): 1–4 mg/kg/dose 1–2 times/day.
IM, IV (Adults): 20–40 mg, may repeat in 1–2 hr
andqby 20 mg every 1–2 hr until response is ob-
tained, maintenance dose may be given q 6–12 hr;
Continuous infusion—Bolus 0.1 mg/kg followed
by 0.1 mg/kg/hr, double q 2 hr to a maximum of 0.4
mg/kg/hr.
IM, IV (Children): 1–2 mg/kg/dose q 6–12 hr
Continuous infusion—0.05 mg/kg/hr, titrate to
clinical effect.
IM, IV (Neonates): 1–2 mg/kg/dose q 12–24 hr.

Hypertension
PO (Adults): 40 twice daily initially (when added to
regimen,pdose of other antihypertensives by 50%);
adjust further dosing based on response.

Availability (generic available)
Tablets: 20 mg, 40 mg, 80 mg, 500 mg. Cost:
Generic—20 mg $10.00/90, 40 mg $10.00/90, 80
mg $10.00/90. Oral solution (10 mg/mL—or-
ange flavor, 8 mg/mL—pineapple—peach
flavor): 8 mg/mL, 10 mg/mL. Cost: Generic—10
mg/mL $17.99/60 mL. Solution for injection: 10
mg/mL.

NURSING IMPLICATIONS
Assessment
● Assess fluid status. Monitor daily weight, intake

and output ratios, amount and location of edema,
lung sounds, skin turgor, and mucous mem-
branes. Notify health care professional if thirst,
dry mouth, lethargy, weakness, hypotension, or
oliguria occurs.

● Monitor BP and pulse before and during adminis-
tration. Monitor frequency of prescription refills
to determine compliance in patients treated for
hypertension.

● Geri: Diuretic use is associated with increased
risk for falls in older adults. Assess falls risk and
implement fall prevention strategies.

● Assess patients receiving digoxin for anorexia, nau-
sea, vomiting, muscle cramps, paresthesia, and
confusion. Patients taking digoxin are at increased
risk of digoxin toxicity because of the potassium-
depleting effect of the diuretic. Potassium supple-
ments or potassium-sparing diuretics may be used
concurrently to prevent hypokalemia.

● Assess patient for tinnitus and hearing loss. Audi-
ometry is recommended for patients receiving
prolonged high-dose IV therapy. Hearing loss is
most common after rapid or high-dose IV admin-

istration in patients with decreased renal function
or those taking other ototoxic drugs.

● Assess for allergy to sulfonamides.
● Assess patient for skin rash frequently during

therapy. Discontinue furosemide at first sign of
rash; may be life-threatening. Stevens-Johnson
syndrome or toxic epidermal necrolysis may de-
velop. Treat symptomatically; may recur once
treatment is stopped.

● Lab Test Considerations: Monitor electro-
lytes, renal and hepatic function, serum glucose,
and uric acid levels before and periodically
throughout therapy. Commonlypserum potas-
sium. May causepserum sodium, calcium, and
magnesium concentrations. May also causeq
BUN, serum glucose, creatinine, and uric acid
levels.

Potential Nursing Diagnoses
Excess fluid volume (Indications)
Deficient fluid volume (Side Effects)

Implementation
● Do not confuse Lasix with Luvox.
● If administering twice daily, give last dose no later

than 5 pm to minimize disruption of sleep cycle.
● IV route is preferred over IM route for parenteral

administration.
● PO: May be taken with food or milk to minimize

gastric irritation. Tablets may be crushed if pa-
tient has difficulty swallowing.

● Do not administer discolored solution or tablets.

IV Administration

● pH: 8.0–9.3.
● Direct IV: Diluent: Administer undiluted

(larger doses may be diluted and administered as
intermittent infusion [see below]). Concentra-
tion: 10 mg/mL. Rate: Administer at a rate of 20
mg/min. Pedi: Administer at a maximum rate of
0.5–1 mg/kg/min (for doses �120 mg) with in-
fusion not exceeding 10 min.

● Intermittent Infusion: Diluent: Dilute larger
doses in 50 mL of D5W, D10W, D20W, D5/0.9%
NaCl, D5/LR, 0.9% NaCl, 3% NaCl, or LR. Infusion
stable for 24 hr at room temperature. Do not re-
frigerate. Protect from light. Concentration: 1
mg/mL. Rate: Administer at a rate not to exceed 4
mg/min (for doses � 120 mg) in adults to prevent
ototoxicity. Pedi: not to exceed 1 mg/kg/min with
infusion not exceeding 10 min. Use an infusion
pump to ensure accurate dose.

● Y-Site Compatibility: acyclovir, alfentanil, allo-
purinol, alprostadil, amifostone, amikacin, ami-
nocaproic acid, aminophylline, amphotericin B
cholesteryl, amphotericin B lipid complex, am-
photericin B liposome, anidulafungin, argatro-
ban, ascorbic acid, atropine, azathioprine, az-
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treonam, bivalirudin, bleomycin, bumetanide,
calcium chloride, calcium gluconate, carbopla-
tin, carmustine, cefazolin, cefepime, cefopera-
zone, cefotaxime, cefotetan, cefoxitin, ceftaroline,
ceftazidime, ceftriaxone, cefuroxime, chloram-
phenicol, cisplatin, cladribine, clindamycin, cya-
nocobalamin, cyclophosphamide, cyclosporine,
cytarabine, dactinomyin, daptomycin, dexametha-
sone, dexmedetomidine, digoxin, docetaxel, dori-
penem, doxacurium, doxorubicin liposome, ena-
laprilat, ephedrine, epinephrine, epoetin alfa,
ertapenem, etoposide, etoposide phosphate, fen-
tanyl, fludarabine, fluorouracil, folic acid, foscar-
net, ganciclovir, granisetron, heparin, hydrocorti-
sone sodium succinate, hydromorphone,
ifosfamide, imipenem/cilastatin, indomethacin,
ketorolac, leucovorin calcium, lidocaine, linezo-
lid, lorazepam, mannitol, mechlorethamine, mel-
phalan, meropenem, methotrexate, methylpred-
nisolone, metoprolol, metronidazole, micafungin,
mitomycin, multivitamins, nafcillin, naloxone, ni-
troprusside, octreotide, oxacillin, oxaliplatin, ox-
ytocin, paclitaxel, palonosetron, pamidronate,
pantoprazole, pemetrexed, penicillin G, pento-
barbital, phenobarbital, phytonadione, piperacil-
lin/tazobactam, potassium acetate, potassium
chloride, procainamide, propofol, propranolol,
ranitidine, remifentanil, sargramostim, sodium
acetate, sodium bicarbonate, streptokinase, suc-
cinylcholine, sufentanil, tacrolimus, teniposide,
theophylline, thiotepa, ticarcillin/clavulanate, ti-
gecycline, tirofiban, tobramycin, vitamin B com-
plex with C, voriconazole, zoledronic acid.

● Y-Site Incompatibility: alemtuzumab, amsa-
crine, atracurium, azithromycin, benztropine, bu-
torphanol, caspofungin, chlorpromazine, cipro-
floxacin, dantrolene, diazepam, diazoxide,
diltiazem, diphenhydramine, doxycycline, dro-
peridol, epirubicin, eptifibitide, erythromycin, es-
molol, fenoldopam, filgrastim, gemcitabine, halo-
peridol, hydroxyzine, idarubicin, irinotecan,
ketamine, levofloxacin, metaraminol, methox-
amine, methyldopate, midazolam, milrinone, mi-
toxantrone, mycophenolate, nalbuphine, nesiri-
tide, nicardipine, ondansetron, pancuronium,
papaverine, pentamidine, pentazocine, phentol-
amine, phenylephrine, phenytoin, prochlorpera-
zine, promethazine, protamine, pyridoxime,
quinupristin/dalfopristin, rituximab, rocuronium,
telavancin, thiamine, trastuzumab, trimethoprim/
sulfamethoxazole, vancomycin, vecuronium, ver-
apamil, vinblastine, vinorelbine.

Patient/Family Teaching
● Instruct patient to take furosemide as directed.

Take missed doses as soon as possible; do not
double doses.

● Caution patient to change positions slowly to min-
imize orthostatic hypotension. Caution patient
that the use of alcohol, exercise during hot
weather, or standing for long periods during
therapy may enhance orthostatic hypotension.

● Instruct patient to consult health care profes-
sional regarding a diet high in potassium (see
Appendix M).

● Advise patient to contact health care professional
of weight gain more than 3 lbs in 1 day.

● Instruct patient to notify health care professional
of all Rx or OTC medications, vitamins, or herbal
products being taken and to consult health care
professional before taking any OTC medications
concurrently with this therapy.

● Instruct patient to notify health care professional
of medication regimen before treatment or sur-
gery.

● Caution patient to use sunscreen and protective
clothing to prevent photosensitivity reactions.

● Advise patient to contact health care professional
immediately if rash, muscle weakness, cramps,
nausea, dizziness, numbness, or tingling of ex-
tremities occurs.

● Advise diabetic patients to monitor blood glucose
closely; may cause increased blood glucose lev-
els.

● Emphasize the importance of routine follow-up
examinations.

● Geri: Caution older patients or their caregivers
about increased risk for falls. Suggest strategies
for fall prevention.

● Hypertension: Advise patients on anti-
hypertensive regimen to continue taking medica-
tion even if feeling better. Furosemide controls
but does not cure hypertension.

● Reinforce the need to continue additional thera-
pies for hypertension (weight loss, exercise, re-
stricted sodium intake, stress reduction, regular
exercise, moderation of alcohol consumption,
cessation of smoking).

Evaluation/Desired Outcomes
● Decrease in edema.
● Decrease in abdominal girth and weight.
● Increase in urinary output.
● Decrease in BP.



Name /bks_51510_deglin_dg/51510_f        02/21/2012 10:21AM     Plate # 0-Composite pg 612   # 68



Name /bks_51510_deglin_dg/51510_g        02/21/2012 11:48AM     Plate # 0-Composite pg 613   # 1

gabapentin 613

� Canadian drug name. � Genetic implication. Strikethrough � Discontinued.

*CAPITALS indicates life-threatening; underlines indicate most frequent.

G

gabapentin (ga-ba-pen-tin)
Gralise, Horizant, Neurontin
Classification
Therapeutic: analgesic adjuncts, therapeutic,
anticonvulsants, mood stabilizers

Pregnancy Category C

Indications
Partial seizures (adjunct treatment) (immediate-re-
lease only). Post-herpetic neuralgia (immediate-re-
lease and Gralise only). Restless legs syndrome
(Horizant only). Unlabeled Use: Neuropathic
pain. Prevention of migraine headache. Bipolar dis-
order. Anxiety. Diabetic peripheral neuropathy.

Action
Mechanism of action is not known. May affect trans-
port of amino acids across and stabilize neuronal
membranes. Therapeutic Effects: Decreased in-
cidence of seizures. Decreased post-herpetic pain.
Decreased leg restlessness.

Pharmacokinetics
Absorption: Well absorbed after oral administra-
tion by active transport. At larger doses, transport
becomes saturated and absorptionp(bioavailability
ranges from 60% for a 300-mg dose to 35% for a
1600-mg dose).
Distribution: Crosses blood-brain barrier; enters
breast milk.
Metabolism and Excretion: Eliminated mostly
by renal excretion of unchanged drug.
Half-life: Adults–5–7 hr (normal renal func-
tion); up to 132 hr in anuria; Children—4.7 hr.

TIME/ACTION PROFILE (blood levels)

ROUTE ONSET PEAK DURATION

PO-IR rapid 2–4 hr 8 hr
PO-SR unknown 5–8 hr 24 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity.
Use Cautiously in: All patients (mayqrisk of sui-
cidal thoughts/behaviors); Renal insufficiency (p
dose and/orqdosing interval if CCr �60 mL/min);
OB: Pregnancy; Pedi: Children �18 yr (sustained-/
extended-release) or �3 yr (immediate-release)
(safety not established); Lactation: Discontinue drug
or bottle-feed; Geri: May be more susceptible to tox-
icity due to age-relatedpin renal function.

Adverse Reactions/Side Effects
CNS: SUICIDAL THOUGHTS, confusion, , depression,
drowsiness, sedation, anxiety, concentration difficulties

(children), dizziness, emotional lability (children), hos-
tility, hyperkinesia (children), malaise, vertigo, weak-
ness. EENT: abnormal vision, nystagmus. CV: hyper-
tension. GI: weight gain, anorexia, flatulence, gingivitis.
MS: arthralgia. Neuro: ataxia, altered reflexes, hyper-
kinesia, paresthesia. Misc: MULTI-ORGAN HYPERSENSITIV-
ITY REACTIONS, facial edema.

Interactions
Drug-Drug: Antacids maypabsorption of gaba-
pentin.qrisk of CNS depression with other CNS de-
pressants, including alcohol, antihistamines,
opioids, and sedative/hypnotics. Morphineq
gabapentin levels and mayqrisk of toxicity, dosage
adjustments may be required.
Drug-Natural Products: Kava-kava, valerian,
or chamomile canqCNS depression.

Route/Dosage
The sustained/extended-release formulations should
not be interchanged with the immediate-release
products.

Epilepsy
PO (Adults and Children �12 yr): 300 mg 3
times daily initially. Titration may be continued until
desired (range is 900–1800 mg/day in 3 divided
doses; doses should not be more than 12 hr apart).
Doses up to 2400–3600 mg/day have been well tol-
erated.
PO (Children �5–12 yr): 10–15 mg/kg/day in 3
divided doses initially titrated upward over 3 days to
25–35 mg/kg/day in 3 divided doses; dosage inter-
val should not exceed 12 hr (doses up to 50 mg/kg/
day have been used).
PO (Children 3–4 yrs): 10–15 mg/kg/day in 3
divided doses initially titrated upward over 3 days to
40 mg/kg/day in 3 divided doses; dosage interval
should not exceed 12 hr (doses up to 50 mg/kg/day
have been used).

Renal Impairment
PO (Adults and Children �12 yr): CCr 30–59
mL/min—200–700 mg twice daily; CCr 15–29
mL/min—200–700 mg once daily; CCr 15 mL/
min—100–300 mg once daily; CCr �15 mL/
min—Reduce daily dose in proportion to CCr.

Post-Herpetic Neuralgia
PO (Adults): Immediate-release–300 mg once
daily on first day, then 300 mg 2 times daily on sec-
ond day, then 300 mg 3 times/day on day 3, may
then be titrated upward as needed up to 600 mg 3
times/day; Sustained-release (Gralise)—300 mg
once daily on first day, then 600 mg once daily on
second day, then 900 mg once daily on days 3–6,
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then 1200 mg once daily on days 7–10, then 1500
mg once daily on days 11–14, then 1800 mg once
daily thereafter.

Renal Impairment
PO (Adults): CCr 30–59 mL/min—200–700 mg
twice daily (immediate-release); 600–1800 mg
once daily (sustained-release [Gralise]); CCr 15–
29 mL/min—200–700 mg once daily (immediate-
release); Sustained release [Gralise] not recom-
mended; CCr 15 mL/min—100–300 mg once
daily (immediate-release); Sustained release [Gral-
ise] not recommended; CCr �15 mL/min—pdaily
dose in proportion to CCr (immediate release); Sus-
tained release [Gralise] not recommended.

Restless Legs Syndrome
PO (Adults): Extended-release (Horizant)—600
mg once daily at 5 pm.

Renal Impairment
(Adults): CCr 30–59 mL/min—600 mg at 5 pm
on Day 1 and Day 3, then 600 mg daily at 5 pm (ex-
tended-release [Horizant]; CCr �30 mL/min—Not
recommended.

Neuropathic Pain (unlabeled use)
PO (Adults): 100 mg 3 times daily initially. Titrate
weekly by 300 mg/day up to 900–2400 mg/day
(maximum: 3600 mg/day).
PO (Children): 5 mg/kg/dose at bedtime initially
thenqto 5 mg/kg BID on day 2 and 5 mg/kg TID on
day 3. Titrate to effect up to 8–35 mg/kg/day in 3 di-
vided doses.

Availability (generic available)
Capsules: 100 mg, 300 mg, 400 mg. Cost: Ge-
neric—100 mg $115.97/270, 300 mg $170.96/
270, 400 mg $209.98/270. Tablets: 600 mg, 800
mg. Cost: Generic—600 mg $248.97/270, 800 mg
$275.94/270. Extended-release tablets (Hori-
zant): 600 mg. Sustained-release tablets (Gral-
ise): 300 mg, 600 mg. Oral solution (cool
strawberry anise flavor): 250 mg/5 mL. Cost:
Generic—$139.99/470 mL.

NURSING IMPLICATIONS
Assessment
● Monitor closely for notable changes in behavior

that could indicate the emergence or worsening
of suicidal thoughts or behavior or depression.

● Seizures: Assess location, duration, and charac-
teristics of seizure activity.

● Post-herpetic Neuralgia & Neuropathic
Pain: Assess location, characteristics, and inten-
sity of pain periodically during therapy.

● Migraine Prophylaxis: Monitor frequency and
intensity of pain on pain scale.

● Lab Test Considerations: May cause false-
positive readings when testing for urinary protein
with Ames N-Multistix SG dipstick test; use sul-
fosalicylic acid precipitation procedure.

● May cause leukopenia.

Potential Nursing Diagnoses
Risk for injury (Side Effects)
Chronic pain (Indications)
Ineffective coping (Indications)

Implementation
● Do not confuse Neurontin with Noroxin (norflox-

acin).
● Doses of Gralise are not interchangeable with

other dose forms of gabapentin.
● PO: May be administered without regard to

meals.
● 600 mg and 800 mg tablets are scored and can

be broken to administer a half-tablet. If half-tab-
let is used, administer other half at the next dose.
Discard half-tablets not used within several days.

● Administer Gralise with evening meal. Swallow
tablet whole, do not crush, break, or chew.

● Administer Horizant with evening meal at 5 pm.
Swallow tablet whole, do not crush, break, or chew.

● Gabapentin should be discontinued gradually
over at least 1 wk. Abrupt discontinuation may
cause increase in seizure frequency.

Patient/Family Teaching
● Instruct patient to take medication exactly as di-

rected. Patients on tid dosing should not exceed 12
hr between doses. Take missed doses as soon as
possible; if less than 2 hr until next dose, take dose
immediately and take next dose 1–2 hr later, then
resume regular dosing schedule. Do not double
dose. Do not discontinue abruptly; may cause in-
crease in frequency of seizures. Instruct patient to
read the Medication Guide before starting and with
each Rx refill, changes may occur.

● Advise patient not to take gabapentin within 2 hr
of an antacid.

● Gabapentin may cause dizziness and drowsiness.
Caution patient to avoid driving or activities re-
quiring alertness until response to medication is
known. Seizure patients should not resume driv-
ing until physician gives clearance based on con-
trol of seizure disorder.

● Advise patient and family to notify health care
professional if thoughts about suicide or dying,
attempts to commit suicide; new or worse de-
pression; new or worse anxiety; feeling very agi-
tated or restless; panic attacks; trouble sleeping;
new or worse irritability; acting aggressive; being
angry or violent; acting on dangerous impulses;
an extreme increase in activity and talking, other
unusual changes in behavior or mood occur.
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● Advise female patient to notify health care profes-
sional if pregnancy is planned or suspected or if
breastfeeding.

● Instruct patient to notify health care professional of
medication regimen before treatment or surgery.

● Advise patient to carry identification describing dis-
ease process and medication regimen at all times.

Evaluation/Desired Outcomes
● Decreased frequency of or cessation of seizures.
● Decreased post-herpetic neuralgia pain.
● Decreased intensity of neuropathic pain.
● Decreased frequency of migraine headaches.
● Increased mood stability.
● Decrease effects of restless leg syndrome.

galantamine
(ga-lant-a-meen)
Razadyne, Razadyne ER
Classification
Therapeutic: anti-Alzheimer’s agents
Pharmacologic: cholinergics (cholinesterase
inhibitors)

Pregnancy Category B

Indications
Mild to moderate dementia of the Alzheimer’s type.

Action
Enhances cholinergic function by reversible inhibi-
tion of cholinesterase. Therapeutic Effects: De-
creased dementia (temporary) associated with Alz-
heimer’s disease. Cognitive enhancer.

Pharmacokinetics
Absorption: Well absorbed (90%) following oral
administration.
Distribution: Unknown.
Metabolism and Excretion: Mostly metabolized
by the liver (primarily by CYP2D6 and CYP3A4 iso-
enzymes); the CYP2D6 enzyme system exhibits ge-
netic polymorphism; �7% of population may be
poor metabolizers (PMs) and may have significantly
qgalantamine concentrations and anqrisk of ad-
verse effects. 20% excreted unchanged in urine.
Half-life: 7 hr.

TIME/ACTION PROFILE (antihcholinesterase
activity)

ROUTE ONSET PEAK DURATION

PO unknown 1 hr 12 hr
PO-ER unknown 1 hr 24 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Severe he-
patic or renal impairment; Pedi, Lactation: Children
or lactation.
Use Cautiously in: Patients with supraventricular
cardiac conduction defects or concurrent use of
drugs that may slow heart rate (qrisk of bradycar-
dia); History of ulcer disease/GI bleeding/concur-
rent NSAID use; Severe asthma or obstructive pul-
monary disease; Mild to moderate renal impairment
(avoid use if CCr �9 mL/min); Mild to moderate he-
patic impairment (cautious dose titration recom-
mended); Mayqrisk of cardiovascular mortality;
OB: Use only if potential benefit outweighs potential
risk to fetus.

Adverse Reactions/Side Effects
CNS: fatigue, dizziness, headache, syncope. CV:
bradycardia, chest pain. GI: anorexia, diarrhea,
dyspepsia, flatulence, nausea, vomiting. GU: bladder
outflow obstruction, incontinence. Neuro: tremor.
Misc: weight loss.

Interactions
Drug-Drug: Willqneuromuscular blockade from
succinylcholine-type neuromuscular blocking
agents. Mayqeffects of other cholinesterase in-
hibitors or other cholinergic agonists, including
bethanechol. Maypeffectiveness of anticholiner-
gic medications. Blood levels and effects may be
qby ketoconazole, paroxetine, amitriptyline,
fluvoxamine, or quinidine.

Route/Dosage
PO (Adults): Immediate-release tablets 4 mg
twice daily initially, dose increments of 4 mg should
be made at 4 wk intervals, up to 12 mg twice daily.
Doses up to 16 mg twice daily have been used
(range 16–32 mg/day; Extended-release cap-
sules—8 mg/day as a single dose in the morning,
may beqto 16 mg/day after 4 wk, then up to 24 mg/
day after 4 wk, increments based on benefit/tolera-
bility.

Renal Impairment
PO (Adults): Moderate renal impairment—Daily
dose should not exceed 16 mg.

Hepatic Impairment
PO (Adults): Moderate hepatic impairment—
Daily dose should not exceed 16 mg.

Availability (generic available)
Immediate-release tablets: 4 mg, 8 mg, 12 mg.
Extended-release capsules: 8 mg, 16 mg, 24 mg.
Oral solution: 4 mg/mL.
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NURSING IMPLICATIONS
Assessment
● Assess cognitive function (memory, attention,

reasoning, language, ability to perform simple
tasks) periodically during therapy.

● Monitor heart rate periodically during therapy.
May cause bradycardia.

Potential Nursing Diagnoses
Disturbed thought process (Indications)
Risk for injury (Indications)
Impaired environmental interpretation syndrome
(Indications)

Implementation
● Do not confuse Razadyne with Rozerem (ramel-

teon).
● Patient should be maintained on a stable dose for

a minimum of 4 weeks prior to increasing dose.
● If dose has been interrupted for several days or

longer, restart at the lowest dose and escalate to
the current dose.

● PO: Administer twice daily, preferably with morn-
ing and evening meal. Administration with food,
the use of antiemetic medications, and ensuring
adequate fluid intake may decrease nausea and
vomiting.

● Administer extended-release capsules in the
morning, preferably with food. Swallow whole; do
not open, crush, or chew.

● Use pipette provided with oral solution to admin-
ister accurate amount.

Patient/Family Teaching
● Emphasize the importance of taking galantamine

daily, as directed. Instruct patient and/or care-
giver in correct use of pipette if using oral solu-
tion. Skip missed doses and return to regular
schedule the following day; do not double doses.
Do not discontinue abruptly; although no in-
crease in frequency of adverse events may occur,
beneficial affects of galantamine are lost when the
drug is discontinued.

● Caution patient and caregiver that galantamine
may cause dizziness.

● Advise patient and caregiver to notify health care
professional if nausea or vomiting persists be-
yond 7 days or if new symptoms occur or previ-
ously noted symptoms increase in severity.

● Advise patient and caregiver to notify health care
professional of medication regimen prior to treat-
ment or surgery.

● Emphasize the importance of follow-up exams to
monitor progress.

● Teach patient and caregivers that improvements
in cognitive functioning may take weeks to
months to stabilize.

● Caution that disease is not cured and degenera-
tive process is not reversed.

Evaluation/Desired Outcomes
● Improvement in cognitive function (memory, at-

tention, reasoning, language, ability to perform
simple tasks) in patients with Alzheimer’s dis-
ease.

ganciclovir (gan-sye-kloe-vir)
Cytovene, Vitrasert
Classification
Therapeutic: antivirals

Pregnancy Category C

Indications
IV: Treatment of cytomegalovirus (CMV) retinitis in
immunocompromised patients, including HIV-in-
fected patients (may be used with foscarnet). Pre-
vention of CMV infection in transplant patients at
risk. Congenital CMV infection in neonates. PO:
Maintenance treatment of stable CMV retinitis in im-
munocompromised patients after initial IV treatment
and prevention of CMV retinitis in patients with ad-
vanced HIV infection.

Action
CMV converts ganciclovir to its active form (ganci-
clovir phosphate) inside the host cell, where it in-
hibits viral DNA polymerase. Therapeutic Effects:
Antiviral effect directed preferentially against CMV-
infected cells.

Pharmacokinetics
Absorption: 5–9% absorbed after oral adminis-
tration. IV administration results in complete bio-
availability. Action of intravitreal implant is local.
Distribution: Widely distributed; enters CSF.
Protein Binding: 1–2%.
Metabolism and Excretion: 90% excreted un-
changed by the kidneys.
Half-life: Adults: 2.9 hr; Children 9 mo-12 yr: 2.4
� 0.7 hr; Neonates: 2.4 hr (qin renal impairment).

TIME/ACTION PROFILE (antiviral levels)

ROUTE ONSET PEAK DURATION

PO rapid 1.8–3 hr 3–8 hr
IV rapid end of infu-

sion
12–24 hr

Intravitreal rapid unknown 5–8 mo

Contraindications/Precautions
Contraindicated in: Hypersensitivity to ganciclo-
vir or acyclovir; Bone marrow depression or immu-
nosuppression or thrombocytopenia (do not admin-
ister if ANC �500/mm3 or platelet count �25,000/
mm3).
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Use Cautiously in: Renal impairment (dosepre-
quired if CCr �80 mL/min); Geri: Doseprecom-
mended.

Adverse Reactions/Side Effects
CNS: SEIZURES, abnormal dreams, coma, confusion,
dizziness, drowsiness, headache, malaise, nervous-
ness. EENT: retinal detachment; intravitreal only,
pvisual acuity, vitreous hemorrhage, hyphema, in-
traocular pressure spikes, lens opacities, macular
abnormalities, optic nerve changes, uveitis. Resp:
dyspnea. CV: arrhythmias, edema, hypertension, hy-
potension. GI: GI BLEEDING, abdominal pain,qliver
enzymes, nausea, vomiting. GU: gonadal suppres-
sion, hematuria, renal toxicity. Derm: alopecia,
photosensitivity, pruritus, rash, urticaria. Endo: hy-
poglycemia. Hemat: neutropenia, thrombocytope-
nia, anemia, eosinophilia. Local: pain/phlebitis at
IV site. Neuro: ataxia, tremor. Misc: fever.

Interactions
Drug-Drug:qrisk of bone marrow depression
with antineoplastics, radiation therapy, or zi-
dovudine. Toxicity may beqby probenecid.q
risk of seizures with imipenem/cilastatin. Concur-
rent use of other nephrotoxic drugs, cyclospor-
ine, or amphotericin Bqrisk of nephrotoxicity.

Route/Dosage
IV (Adults and Children �3 mo): Induction—
5 mg/kg q 12 hr for 14–21 days. Maintenance reg-
imen—5 mg/kg/day or 6 mg/kg for 5 days of each
week. If progression occurs,qto q 12 hr regimen.
Prevention—5 mg/kg q 12 hr for 7–14 days, then
5 mg/kg/day or 6 mg/kg for 5 days of each week.
IV (Neonates): Congenital CMV infection-12 mg/
kg/day divided q 12 hr x 6 weeks.
PO (Adults): Maintenance regimen—1000 mg 3
times daily (with food) or 500 mg 6 times daily; Pre-
vention of CMV retinitis in advanced HIV infec-
tion—1000 mg 3 times daily.
Intravitreal (Adults): 4.5 mg implant.

Renal Impairment
IV (Adults and Children): Induction—CCr 50–
69 mL/min: 2.5 mg/kg/dose q 12 hr; CCr 25–49
mL/min: 2.5 mg/kg/dose q 24 hr; CCr 10–24 mL/
min: 1.25 mg/kg/dose q 24 hr; CCr �10 mL/min:
1.25 mg/kg 3 times/week after hemodialysis; Main-
tenance—CCr 50–69 mL/min: 2.5 mg/kg/dose q
24 hr; CCr 25–49 mL/min: 1.25 mg/kg/dose q 24
hr; CCr 10–24 mL/min: 0.625 mg/kg/dose q 24 hr;
CCr �10 mL/min: 0.625 mg/kg 3 times/week after
hemodialysis.

Availability (generic available)
Capsules: 250 mg, 500 mg. Powder for injec-
tion: 500 mg/vial. Intravitreal insert: 4.5 mg.

NURSING IMPLICATIONS
Assessment
● Diagnosis of CMV retinitis should be determined

by ophthalmoscopy before treatment with ganci-
clovir.

● Culture for CMV (urine, blood, throat) may be
taken before administration. However, a negative
CMV culture does not rule out CMV retinitis. If
symptoms do not respond after several weeks, re-
sistance to ganciclovir may have occurred. Oph-
thalmologic exams should be performed weekly
during induction and every 2 wk during mainte-
nance or more frequently if the macula or optic
nerve is threatened. Progression of CMV retinitis
may occur during or after ganciclovir treatment.

● Assess for signs of infection (fever, chills, cough,
hoarseness, lower back or side pain, sore throat,
difficult or painful urination). Notify health care
professional if these symptoms occur.

● Assess for bleeding (bleeding gums, bruising, pe-
techiae; guaiac stools, urine, and emesis). Avoid
IM injections and taking rectal temperatures. Ap-
ply pressure to venipuncture sites for 10 min.

● Lab Test Considerations: Monitor neutrophil
and platelet count at least every 2 days during bid
therapy and weekly thereafter. Granulocytopenia
usually occurs during the first 2 wk of treatment
but may occur anytime during therapy. Do not
administer if neutrophil count �500/mm3 or
platelet count �25,000/mm3. Recovery begins
within 3–7 days of discontinuation of therapy.

● Monitor BUN and serum creatinine at least once
every 2 wk throughout therapy.

● Monitor liver function tests (AST, ALT, serum bili-
rubin, alkaline phosphatase) periodically during
therapy. May causeqlevels.

● May causepblood glucose.

Potential Nursing Diagnoses
Risk for infection (Indications, Patient/Family
Teaching)

Implementation
● Do not confuse Cytovene (ganciclovir) with Cyto-

sar (cytarabine).
● Prepare solution in a biologic cabinet. Wear

gloves, gown, and mask while handling medica-
tion. Discard IV equipment in specially desig-
nated containers.

● Do not administer subcut or IM; severe tissue ir-
ritation may result.

● PO: Administer capsules with food. Swallow cap-
sules whole; do not open, crush, or chew.
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● IV: Observe infusion site for phlebitis. Rotate in-
fusion site to prevent phlebitis.

● Maintain adequate hydration throughout therapy.

IV Administration

● pH: 9.0–11.0.
● Intermittent Infusion: Reconstitute 500 mg

with 10 mL of sterile water for injection for a con-
centration of 50 mg/mL. Do not reconstitute with
bacteriostatic water with parabens; precipitation
will occur. Shake well to dissolve completely. Dis-
card vial if particulate matter or discoloration oc-
curs. Reconstituted solution is stable for 12 hr at
room temperature; do not refrigerate.

● Diluent: Dilute in 100 mL of D5W, 0.9% NaCl,
Ringer’s or LR. Once diluted for infusion, solution
should be used within 24 hr. Refrigerate but do
not freeze. Concentration: 10 mg/mL. Rate:
Administer slowly, via infusion pump, over 1 hr
using an in-line filter. Rapid administration may
increase toxicity.

● Y-Site Compatibility: alfentanyl, allopurinol,
amphotericin B cholesteryl, anidulafungin, atro-
pine, bivalirudin, calcium gluconate, carboplatin,
caspofungin, cisplatin, cyanocobalamin, cyclo-
phosphamide, cyclosporine, dactinomycin, dap-
tomycin, dexamethasone, dexmedetomidine, di-
goxin, docetaxel, doxacurium, doxorubicin
liposome, enalaprilat, epoetin alfa, eptifibatide,
ertapenem, etoposide, etoposide phosphate, fen-
tanyl, filgrastim, fluconazole, fluorouracil, folic
acid, furosemide, glycopyrrolate, granisetron,
heparin, hetastarch, hydromorphone, ifosfamide,
indomethacin, insulin, labetalol, linezolid, loraze-
pam, mannitol, mechlorethamine, melphalan,
methotrexate, metoprolol, milrinone, mitoxan-
trone, nafcillin, naloxone, nesiritide, nitroglyc-
erin, nitroprusside, octreotide, oxytocin, pacli-
taxel, pancuronium, pantoprazole, pemetrexed,
pentobarbital, phenobarbital, phytonadione, po-
tassium chloride, propofol, propranolol, prot-
amine, ranitidine, remifentanil, rituximab, rocu-
ronium, sodium acetate, sufentanil, teniposide,
thiotepa, tigecycline, tirofiban, trastuzumab, tri-
metaphan, vasopressin, vincristine, voriconazole.

● Y-Site Incompatibility: aldesleukin, amifostine,
amikacin, aminophylline, amphotericin B col-
loidal, ampicillin, ampicillin/sulbactam, amsa-
crine, ascorbic acid, atracurium, azathioprine,
aztreonam, bumetanide, butorphanol, cefazolin,
cefepime, cefonocid, cefoperazone, cefotaxime,
cefotetan, cefoxitin, ceftazidime, ceftriaxone, ce-
furoxime, chloramphenicol, chlorpromazine, ci-
metidine, clindamycin, cytarabine, dantrolene,
diazepam, diazoxide, diltiazem, diphenhydra-
mine, dobutamine, dopamine, doxorubicin,
doxycycline, ephedrine, epinephrine, epirubicin,

erythromycin, esmolol, famotidine, fenoldopam,
fludarabine, foscarnet, gemcitabine, gentamicin,
haloperidol, hydralazine, hydrocortisone, hy-
droxyzine, idarubicin, imipenem/cilastatin, isor-
poterenol, isoproterenol, ketorolac, levofloxacin,
lidocaine, meperidine, metaraminol, methox-
amine, methyldoapte, methylprednisolone, meto-
clopramide, metronidazole, midazolam, mor-
phine, multivitamins, nalbuphine,
norepinephrine, ondansetron, palonosetron,
penicillin G, pentazocine, phentolamine, phenyl-
ephrine, phenytoin, piperacillin/tazobactam, pro-
cainamide, prochlorperazine, promethazine, pyr-
idoxime, quinupristin/dalfopristin, sargramostim,
sodium bicarbonate, streptokinase, succinylcho-
line, tacrolimus, theophylline, thiamine, ticarcil-
lin/clavulanate, tobramycin, tolazoline, trimetho-
prim/sulfamethoxazone, vancomycin, verapamil,
vinorelbine.

Patient/Family Teaching
● Instruct patient to take ganciclovir with food, as

directed.
● Inform patient that ganciclovir is not a cure for

CMV retinitis. Progression of retinitis may con-
tinue in immunocompromised patients during
and after therapy. Advise patients to have regular
ophthalmic exams at least every 6 wk. Duration of
therapy for CMV prevention is based on the dura-
tion and degree of immunosuppression.

● Advise patient to notify health care professional if
fever; chills; sore throat; other signs of infection;
bleeding gums; bruising; petechiae; or blood in
urine, stool, or emesis occurs. Caution patient to
avoid crowds and persons with known infections.
Instruct patient to use soft toothbrush and electric
razor. Patient should be cautioned not to drink
alcoholic beverages or take products containing
aspirin or NSAIDs.

● Advise patient that ganciclovir may have terato-
genic effects. A nonhormonal method of contra-
ception should be used during and for at least 90
days after therapy.

● Caution patient to use sunscreen and protective
clothing to prevent photosensitivity reactions.

● Emphasize the importance of frequent follow-up
exams to monitor blood counts.

Evaluation/Desired Outcomes
● Management of the symptoms of CMV retinitis in

immunocompromised patients.
● Prevention of CMV retinitis in transplant patients

at risk.

gefitinib (je-fit-in-ib)
Iressa
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Classification
Therapeutic: antineoplastics
Pharmacologic: enzyme inhibitors

Pregnancy Category D

Indications
Patients who are currently benefiting from or have
benefited from gefitinib in the past for treatment of
non-small cell lung cancer.

Action
Inhibits activation of kinases found in transmem-

brane cell surface receptors, including epidermal
growth factor receptor (EGFR-TK). Therapeutic
Effects: Death of rapidly replicating cells, particu-
larly malignant ones.

Pharmacokinetics
Absorption: 60% absorbed following oral admin-
istration.
Distribution: Extensively distributed.
Metabolism and Excretion: Mostly metabolized
by the liver (CYP3A4 enzyme system); excreted in fe-
ces, �4% excreted in urine.
Half-life: 48 hr.

TIME/ACTION PROFILE

ROUTE ONSET PEAK DURATION

PO unknown unknown unknown

Contraindications/Precautions
Contraindicated in: Hypersensitivity; OB, Lacta-
tion, Pedi: Pregnancy, lactation, children.
Use Cautiously in: Idiopathic pulmonary fibrosis
(qrisk of pulmonary toxicity); Concurrent use of
strong inhibitors of the CYP3A4 enzyme system (may
qrisk of toxicity).

Adverse Reactions/Side Effects
CNS: weakness. EENT: aberrant eyelash, conjunc-
tivitis, corneal erosion/ulcer, eye pain,pvision. CV:
peripheral edema. Resp: PULMONARY TOXICITY,
dyspnea. GI: diarrhea, nausea, vomiting, anorexia,
hepatotoxicity, mouth ulceration. Derm: acne, dry
skin, rash, pruritus. Metab: weight loss. Misc: al-
lergic reactions including ANGIOEDEMA.

Interactions
Drug-Drug: Strong inducers of the CYP3A4 en-
zyme system, including rifampin and phenytoinp
blood levels and effects (considerqdose of gefitinib
to 500 mg/day). Strong inhibitors of the CYP3A4 en-
zyme system, includingketoconazole and itracon-
azoleqblood levels and effects (use with caution).
Absorption and efficacy may bepby drugs thatq

gastric pH including cimetidine and ranitidine.
Mayqthe risk of bleeding with warfarin. Concur-
rent use with vinorelbine mayqrisk/severity of
neutropenia.

Route/Dosage
PO (Adults): 250 mg once daily.

Availability
Tablets: 250 mg.

NURSING IMPLICATIONS
Assessment
● Assess for signs of pulmonary toxicity (dyspnea,

cough, fever). If interstitial lung disease is con-
firmed, discontinue gefitinib and treat appropri-
ately.

● Assess patient for eye symptoms such as pain dur-
ing therapy. May require interruption of therapy
and removal of aberrant eyelash. After symptoms
and eye changes have resolved, may reinstate
therapy.

● Lab Test Considerations: Monitor liver func-
tion tests periodically. May causeqtransami-
nases, bilirubin, and alkaline phosphatase. Dis-
continue gefitinib if elevations are severe.

● Monitor for changes in prothrombin time and
INR in patients taking warfarin. May causeqlev-
els.

Potential Nursing Diagnoses
Diarrhea (Adverse Reactions)
Impaired skin integrity (Side Effects)
Ineffective breathing pattern (Adverse Reactions)

Implementation
● Available only through the Iressa Access Pro-

gram. Patients must be currently on the medica-
tion or in an approved study and must sign the
Patient Consent Form. Physicians and prescribers
must enroll in program.

● PO: Administer one tablet daily without regard to
food. Tablets can also be dispersed in half a glass
of drinking water (non-carbonated). No other
liquids should be used. Drop the tablet in the wa-
ter, without crushing it, stir until the tablet is dis-
persed (approximately 10 minutes) and drink the
liquid immediately. Rinse the glass with half a
glass of water and drink. The liquid can also be
administered through a nasogastric tube.

● May interrupt therapy briefly (14 days) for pa-
tients with poorly tolerated diarrhea with dehy-
dration or skin adverse reactions. Follow by re-
starting 250 mg dose.
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Patient/Family Teaching
● Instruct patient to take gefitinib as directed. Ad-

vise patient to read the Instruction Sheet with
each Rx refill; new information may be available.

● Advise patient to notify health care professional
promptly if severe persistent diarrhea, nausea,
vomiting, or anorexia occur; if shortness of
breath or cough occur or worsen; or if eye irrita-
tion or other new symptoms develop.

● Instruct patient to notify health care professional
if pregnancy is planned or suspected or if breast-
feeding.

Evaluation/Desired Outcomes
● Decrease in size and spread of tumors in non-

small cell lung cancer.

HIGH ALERT

gemcitabine (jem-site-a-been)
Gemzar
Classification
Therapeutic: antineoplastics
Pharmacologic: antimetabolites, nucleoside
analogues

Pregnancy Category D

Indications
Pancreatic cancer (locally advanced or metastatic).
Inoperable locally advanced/metastatic non-small
cell lung cancer (with cisplatin). Metastatic breast
cancer (with paclitaxel). Advanced ovarian cancer
that has relapsed 6 mo after completion of platinum-
based therapy (with carboplatin).

Action
Interferes with DNA synthesis (cell-cycle phase–
specific). Therapeutic Effects: Death of rapidly
replicating cells, particularly malignant ones.

Pharmacokinetics
Absorption: IV administration results in complete
bioavailability.
Distribution: Unknown.
Metabolism and Excretion: Converted in cells
to active diphosphate and triphosphate metabolites;
these are excreted primarily by the kidneys.
Half-life: 32–94 min.

TIME/ACTION PROFILE (effect on blood
counts)

ROUTE ONSET PEAK DURATION

IV unknown unknown unknown

Contraindications/Precautions
Contraindicated in: Hypersensitivity; OB: Can
cause fetal malformation; Lactation: Can expose in-

fant to serious adverse effects. Bottle feed if gemcita-
bine therapy is necessary.
Use Cautiously in: History of cardiovascular dis-
ease; Impaired hepatic or renal function (qrisk of
toxicity); Other chronic debilitating illness; OB: Pa-
tients with childbearing potential.

Adverse Reactions/Side Effects
Resp: PULMONARY TOXICITY, dyspnea, broncho-
spasm. CV: ARRHYTHMIAS, CEREBROVASCULAR ACCI-
DENT, MI, edema, hypertension. GI: HEPATOTOXICITY,
diarrhea, nausea, stomatitis, transientqof liver en-
zymes, vomiting. GU: HEMOLYTIC UREMIC SYNDROME,
hematuria, proteinuria. Derm: alopecia, rash. He-
mat: anemia, leukopenia, thrombocytopenia. Lo-
cal: injection site reactions. Neuro: paresthesias.
Misc: flu-like symptoms, fever, anaphylactoid reac-
tions.

Interactions
Drug-Drug:qbone marrow depression with other
antineoplastics or radiation therapy. Maypan-
tibody response to live virus vaccines andqrisk
of adverse reactions.

Route/Dosage
Other regimens are used.

Pancreatic Cancer
IV (Adults): 1000 mg/m2 once weekly for 7 wk,
followed by a week of rest. May be followed by cy-
cles of once-weekly administration for 3 wk fol-
lowed by a week of rest.

Non-Small Cell Lung Cancer (with Cispla-
tin)
IV (Adults): 1000 mg/m2 on days 1, 8, and 15 of
each 28-day cycle (cisplatin is also given on day 1)
or 1250 mg/m2 on days 1 and 8 of each 21-day cycle
(cisplatin is also given on day 1).

Breast Cancer
IV (Adults): 1250 mg/m2 on days 1 and 8 of each
21-day cycle (paclitaxel is also given on day 1).

Ovarian Cancer
IV (Adults): 1000 mg/m2 on days 1 and 8 of each
21-day cycle.

Availability (generic available)
Powder for injection: 200 mg/vial, 1 g/vial, 2
g/vial.

NURSING IMPLICATIONS
Assessment
● Monitor vital signs before and frequently during

therapy.
● Assess injection site during administration. Al-

though gemcitabine is not considered a vesicant,
local reactions may occur.
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● Monitor for bone marrow depression. Assess for
bleeding (bleeding gums, bruising, petechiae;
guaiac stools, urine, and emesis) and avoid IM
injections and taking rectal temperatures if plate-
let count is low. Apply pressure to venipuncture
sites for 10 min. Assess for signs of infection dur-
ing neutropenia. Anemia may occur. Monitor for
increased fatigue, dyspnea, and orthostatic hypo-
tension.

● Monitor intake and output, appetite, and nutri-
tional intake. Mild to moderate nausea and vomit-
ing occur frequently. Antiemetics may be used
prophylactically.

● Lab Test Considerations: Monitor CBC, in-
cluding differential and platelet count, before
each dose. Dose guidelines are based on the CBC.
For single-agent use: If the absolute granulocyte
count is �1000 and platelet count is �100,000,
the full dose may be administered. If the absolute
granulocyte count is 500–999 or platelet count is
50,000–99,000, 75% of the dose may be given. If
the absolute granulocyte count is �500 or the
platelet count is �50,000, withhold further doses.
For gemcitabine with paclitaxel (breast can-
cer): If the absolute granulocyte count is �1200
and platelet count is �75,000, the full dose may
be administered. If the absolute granulocyte
count is 1000–1199 or platelet count is 50,000–
75,000, 75% of the dose may be given. If the ab-
solute granulocyte count is 700–999 or platelet
count is �50,000, 50% of the dose may be given.
If the absolute granulocyte count is �700 or the
platelet count is �50,000, withhold further doses.

● Monitor serum creatinine, potassium, calcium,
and magnesium in patients taking cisplatin with
gemcitabine. For gemcitabine with carboplatin
(ovarian cancer): If the absolute granulocyte
count is �1500 and platelet count is �100,000,
the full dose may be administered. If the absolute
granulocyte count is 1000–1499 or platelet
count is 75,000–99,000, 75% of the dose may be
given. If the absolute granulocyte count is �1000
or the platelet count is �75,000, withhold further
doses.

● Monitor hepatic and renal function before and
periodically during therapy. May cause transient
qin serum AST, ALT, alkaline phosphatase, and
bilirubin concentrations.

● May also causeqBUN and serum creatinine con-
centrations, proteinuria, and hematuria.

Potential Nursing Diagnoses
Risk for infection (Adverse Reactions)

Implementation
● High Alert: Fatalities have occurred with incor-

rect administration of chemotherapeutic agents.
Before administering, clarify all ambiguous or-
ders; double-check single, daily, and course-of-
therapy dose limits; have second practitioner in-
dependently double-check original order,
calculations, and infusion pump settings.

● Solution should be prepared in a biologic cabi-
net. Wear gloves, gown, and mask while handling
IV medication. Discard IV equipment in specially
designated containers.

IV Administration

● pH: 2.7–3.3.
● Intermittent Infusion: To reconstitute, add 5

mL of 0.9% NaCl without preservatives to 200-mg
vial or 25 mL of 0.9% NaCl to the 1-g vial of gem-
citabine for a concentration of 40 mg/mL. Incom-
plete dissolution may result in concentrations
greater than 40 mg/mL. Diluent: May be further
diluted with 0.9% NaCl. Solution is colorless to
light straw color. Do not administer solutions that
are discolored or contain particulate matter. So-
lution is stable for 24 hr at room temperature.
Discard unused portions. Do not refrigerate;
crystallization may occur. Concentration: 0.1–
38 mg/mL. Rate: Administer dose over 30 min.
Infusions longer than 60 min have a greater inci-
dence of toxicity.

● Y-Site Compatibility: alemtuzumab, alfentanil,
allopurinol, amifostine, amikacin, aminocaproic
acid, aminophylline, amiodarone, ampicillin, am-
picillin/sulbactam, anidulafungin, argatroban,
atracurium, aztreonam, bivalirudin, bleomycin,
bumetanide, buprenorphine, butorphanol, cal-
cium acetate, calcium chloride, calcium gluco-
nate, carboplatin, carmustine, caspofungin, cefa-
zolin, cefotetan, cefoxitin, ceftazidime,
ceftriaxone, cefuroxime, chlorpromizine, cipro-
floxacin, cisatracurium, cisplatin, clindamycin,
cyclophosphamide, cyclosporine, cytarabine,
dactinomycin, daunorubicin, dexamethasone,
dexmedetomidine, dexrazoxane, digoxin, dilti-
azem, diphenhydramine, dobutamine, docetaxel,
dopamine, doripenem, doxacurium, doxorubi-
cin, doxycycline, droperidol, enalaprilat, ephed-
rine, epinephrine, epirubicin, ertapenem, eryth-
romycin, esmolol, etoposide, etoposide
phosphate, famotidine, fenoldopam, fentanyl,
floxuridine, fluconazole, fludarabine, fluoroura-
cil, foscarnet, fosphenytoin, gentamicin, glycopyr-
rolate, granisetron, haloperidol, heparin, hydral-
azine, hydrocortisone, hydromorphone,
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idarubicin, ifosfamide, insulin, isoproterenol, la-
betalol, leucovorin, levofloxacin, lidocaine, line-
zolid, lorazepam, magnesium sulfate, mannitol,
meperidine, meropenem, mesna, metaraminol,
methyldopate, metoclopramide, metoprolol, met-
ronidazole, midazolam, milrinone, mitoxantrone,
mivacurium, morphine, nalbuphine, naloxone,
nesiritide, nitroglycerin, nitroprusside, norepi-
nephrine, octreotide, ofloxacin, ondansetron, ox-
aliplatin, paclitaxel, palinosetron, pamidronate,
pancuronium, pentamidine, pentazocine, pento-
barbital, phenobarbital, phentolamine, potassium
acetate, potassium chloride, potassium phos-
phates, procainamide, promethazine, proprano-
lol, quinupristin/dalfopristin, ranitidine, remifen-
tanil, rituxumab, rocuronium, sodium acetate,
sodium bicarbonate, sodium phosphates, strepto-
zocin, succinylcholine, sufentanil, tacrolimus,
teniposide, thiotepa, ticarcillin/clavulanate, tige-
cycline, tirofiban, tobramycin, topotecan, trastu-
zumab, trimethoprim/sulfamethoxazole, vanco-
mycin, vasopressin, vecuronium, verapamil,
vinblastine, vincristine, vinorelbine, voriconazole,
zidovudine, zoledronic acid.

● Y-Site Incompatibility: acyclovir, amphotericin
B colloidal, amphotericin B lipid complex, am-
photericin B liposome, cefepime, cefoperazone,
cefotaxime, chloramphenicol, dantrolene, dapto-
mycin, diazepam, furosemide, ganciclovir, imipe-
nem-cilastatin, irinotecan, ketorolac, methotrex-
ate, methoprednisolone, mitomycin, nafcillin,
pantoprazole, pemetrexed, phenytoin, piperacil-
lin/tazobactam, prochlorperazine, thiopental.

Patient/Family Teaching
● Instruct patient to notify health care professional

if fever; chills; sore throat; signs of infection;
bleeding gums; bruising; petechiae; or blood in
urine, stool, or emesis occurs. Caution patient to
avoid crowds and persons with known infections.
Instruct patient to use soft toothbrush and electric
razor. Patient should be cautioned not to drink
alcoholic beverages or take products containing
aspirin or NSAIDs.

● Instruct patient to inspect oral mucosa for ery-
thema and ulceration. If ulceration occurs, advise
patient to use sponge brush and rinse mouth with
water after eating and drinking. Stomatitis pain
may require management with opioid analgesics.

● Instruct patient to notify health care professional
if flu-like symptoms (fever, anorexia, headache,
cough, chills, myalgia), swelling of the feet or
legs, or shortness of breath occurs.

● Discuss with patient the possibility of hair loss.
Explore methods of coping.

● Advise patient that this medication may have tera-
togenic effects. Contraception should be used
during therapy.

● Instruct patient not to receive any vaccinations
without advice of health care professional.

● Emphasize the need for periodic lab tests to mon-
itor for side effects.

Evaluation/Desired Outcomes
● Palliative, symptomatic improvement in patients

with pancreatic cancer.
● Decrease in size and spread of malignancy in

lung, ovarian, and breast cancer.

gemfibrozil (gem-fye-broe-zil)
Lopid
Classification
Therapeutic: lipid-lowering agents
Pharmacologic: fibric acid derivatives

Pregnancy Category C

Indications
Management of type II-b hyperlipidemia (decreased
HDL, increased LDL, increased triglycerides) in pa-
tients who do not yet have clinical coronary artery
disease and have failed therapy with diet, exercise,
weight loss, or other agents (niacin, bile acid se-
questrants).

Action
Inhibits peripheral lipolysis. Decreases triglyceride
production by the liver. Decreases production of the
triglyceride carrier protein. Increases HDL. Thera-
peutic Effects: Decreased plasma triglycerides
and increased HDL.

Pharmacokinetics
Absorption: Well absorbed after oral administra-
tion.
Distribution: Unknown.
Metabolism and Excretion: Some metabolism
by the liver, 70% excreted by the kidneys (mostly
unchanged), 6% excreted in feces.
Half-life: 1.3–1.5 hr.

TIME/ACTION PROFILE (triglyceride-VLDL–
lowering effect)

ROUTE ONSET PEAK DURATION

PO 2–5 days 4 wk several mo

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Primary bil-
iary cirrhosis; Concurrent use of HMG-CoA reduc-
tase inhibitors or repaglinide.
Use Cautiously in: Gallbladder disease; Liver dis-
ease; Severe renal impairment; OB, Lactation, Pedi:
Safety not established.
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Adverse Reactions/Side Effects
CNS: dizziness, headache. EENT: blurred vision.
GI: abdominal pain, diarrhea, epigastric pain, flatu-
lence, gallstones, heartburn, nausea, vomiting.
Derm: alopecia, rashes, urticaria. Hemat: anemia,
leukopenia. MS: myositis.

Interactions
Drug-Drug: Repaglinide mayqthe risk of severe
hypoglycemia; concurrent use contraindicated. May
qthe effects of warfarin or sulfonylurea oral
hypoglycemic agents. Concurrent use with HMG-
CoA reductase inhibitors mayqthe risk of rhab-
domyolysis (avoid concurrent use). Maypthe effect
of cyclosporine. Cholestyramine and colestipol
maypabsorption; separate administration by �2 hr.

Route/Dosage
PO (Adults): 600 mg twice daily 30 min before
breakfast and dinner.

Availability (generic available)
Tablets: 600 mg. Capsules: 300 mg.

NURSING IMPLICATIONS
Assessment
● Obtain patient’s diet history, especially regarding

fat and alcohol consumption.
● Lab Test Considerations: Monitor serum tri-

glyceride and cholesterol levels before and peri-
odically during therapy. Assess LDL and VLDL lev-
els before and periodically during therapy.
Discontinue gemfibrozil if paradoxicalqin lipid
levels occurs.

● Assess liver function tests before and periodically
during therapy. May causeqserum bilirubin, al-
kaline phosphatase, CK, LDH, AST, and ALT. If he-
patic function tests rise significantly, therapy
should be discontinued and not resumed.

● Evaluate CBC and electrolytes every 3–6 mo and
then yearly during therapy. May cause mildpin
hemoglobin, hematocrit, and leukocyte counts.
May causepserum potassium concentrations.

● May cause slightqin serum glucose.

Potential Nursing Diagnoses
Noncompliance (Patient/Family Teaching)

Implementation
● PO: Administer 30 min before breakfast or din-

ner.

Patient/Family Teaching
● Instruct patient to take medication as directed,

not to skip doses or double up on missed doses.
Take missed doses as soon as remembered un-
less almost time for next dose.

● Advise patient that this medication should be used
in conjunction with dietary restrictions (fat, cho-
lesterol, carbohydrates, alcohol), exercise, and
cessation of smoking.

● Instruct patient to notify health care professional
promptly if any of the following symptoms occur:
severe stomach pains with nausea and vomiting,
fever, chills, sore throat, rash, diarrhea, muscle
cramping, general abdominal discomfort, or per-
sistent flatulence.

Evaluation/Desired Outcomes
● Decrease in serum triglyceride and cholesterol

levels and improved HDL to total cholesterol ra-
tios. If response is not seen within 3 mo, medica-
tion is usually discontinued.

gentamicin, See AMINOGLYCOSIDES.

glimepiride, See SULFONYLUREAS.

glipiZIDE, See SULFONYLUREAS.

glucagon (gloo-ka-gon)
GlucaGen
Classification
Therapeutic: hormones
Pharmacologic: pancreatics

Pregnancy Category B

Indications
Acute management of severe hypoglycemia when ad-
ministration of glucose is not feasible. Facilitation of
radiographic examination of the GI tract. Unla-
beled Use: Antidote to: Beta blockers, Calcium
channel blockers.

Action
Stimulates hepatic production of glucose from gly-
cogen stores (glycogenolysis). Relaxes the muscula-
ture of the GI tract (stomach, duodenum, small
bowel, and colon), temporarily inhibiting move-
ment. Has positive inotropic and chronotropic ef-
fects. Therapeutic Effects: Increase in blood glu-
cose. Relaxation of GI musculature, facilitating
radiographic examination.

Pharmacokinetics
Absorption: Well absorbed following IM and sub-
cut administration.
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Distribution: Unknown.
Metabolism and Excretion: Extensively metabo-
lized by the liver, plasma, and kidneys.
Half-life: 8–18 min.

TIME/ACTION PROFILE

ROUTE ONSET PEAK DURATION

IM (hypergly-
cemic ac-
tion)

within 10 min 30 min 12–27 min

IV (hypergly-
cemic ac-
tion)

1 min 5 min 9–17min

Subcut (hy-
pergly-
cemic ac-
tion)

within 10 min 30–45 min 60–90 min

IV (effect on
GI muscu-
lature)

45 sec (for
0.25–2-mg
dose)

unknown 9–17 min
(0.25–0.5-
mg dose);
22–25 min
(2-mg
dose)

IM (effect on
GI muscu-
lature)

8–10 min (1-
mg dose);
4–7 min (2-
mg dose)

unknown 9–27 min (1-
mg dose);
21–32 min
(2-mg
dose)

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Pheochro-
mocytoma; Some products contain glycerin and
phenol—avoid use in patients with hypersensitivi-
ties to these ingredients.
Use Cautiously in: History suggestive of insuli-
noma or pheochromocytoma; Prolonged fasting,
starvation, adrenal insufficiency or chronic hypogly-
cemia (low levels of releasable glucose); When used
to inhibit GI motility, use cautiously in geriatric pa-
tient with cardiac disease or diabetics; OB: Should
be used during pregnancy only if clearly needed;
Lactation: Safety not established.

Adverse Reactions/Side Effects
CV: hypotension. GI: nausea, vomiting. Misc: hy-
persensitivity reactions including ANAPHYLAXIS.

Interactions
Drug-Drug: Large doses may enhance the effect of
warfarin. Negates the response to insulin or oral
hypoglycemic agents. Phenytoin inhibits the
stimulant effect of glucagon on insulin release. Hy-
perglycemic effect is intensified and prolonged by
epinephrine. Patients on concurrent beta
blocker therapy may have a greater increase in
heart rate and BP.

Route/Dosage
Hypoglycemia
IV, IM, Subcut (Adults and Children �20 kg): 1
mg; may be repeated in 15 min if necessary.
IV, IM, Subcut (Children �20 kg ): 0.5 mg or
0.02–0.03 mg/kg; may be repeated in 15 min if
necessary.

Radiographic Examination of the GI Tract
IM, IV (Adults): 0.25–2 mg; depending on loca-
tion and duration of examination (0.5 mg IV or 2 mg
IM for relaxation of stomach, for examination of the
colon 2 mg IM 10 min before procedure).

Antidote (unlabeled)
IV (Adults): To beta blockers—50–150 mcg
(0.05–0.15 mg)/kg, followed by 1–5 mg/hr infu-
sion. To calcium channel blockers—2 mg; addi-
tional doses determined by response.

Availability
Powder for injection: 1-mg (equivalent to 1 unit)
vials as an emergency kit for low blood glucose and
a diagnostic kit.

NURSING IMPLICATIONS
Assessment
● Assess for signs of hypoglycemia (sweating, hun-

ger, weakness, headache, dizziness, tremor, irri-
tability, tachycardia, anxiety) prior to and period-
ically during therapy.

● Assess neurologic status throughout therapy. In-
stitute safety precautions to protect patient from
injury caused by seizures, falling, or aspiration.
For insulin shock therapy, 0.5–1 mg is adminis-
tered after 1 hr of coma; patient usually awakens
in 10–25 min. If no response occurs, repeat the
dose. Feed patient supplemental carbohydrates
orally to replenish liver glycogen and prevent sec-
ondary hypoglycemia as soon as possible after
awakening, especially pediatric patients.

● Assess nutritional status. Patients who lack liver
glycogen stores (starvation, chronic hypoglyce-
mia, adrenal insufficiency) will require glucose
instead of glucagon.

● Assess for nausea and vomiting after administra-
tion of dose. Protect patients with depressed level
of consciousness from aspiration by positioning
on side; ensure that a suction unit is available.
Notify health care professional if vomiting occurs;
patient will require parenteral glucose to prevent
recurrent hypoglycemia.

● Lab Test Considerations: Monitor serum glu-
cose levels throughout episode, during treatment,
and for 3–4 hr after patient regains conscious-
ness. Use of bedside fingerstick blood glucose de-
termination methods is recommended for rapid
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results. Follow-up lab results may be ordered to
validate fingerstick values, but do not delay treat-
ment while awaiting lab results, as this could re-
sult in neurologic injury or death.

● Large doses of glucagon may cause apin serum
potassium concentrations.

Potential Nursing Diagnoses
Risk for injury (Indications)
Noncompliance (Patient/Family Teaching)

Implementation
● May be given subcut, IM, or IV. Reconstitute with

diluent supplied in kit by manufacturer. Inspect
solution prior to use; use only clear, water-like
solution. Solution is stable for 48 hr if refriger-
ated, 24 hr at room temperature. Unmixed medi-
cation should be stored at room temperature.

● Administer supplemental carbohydrates IV or
orally to facilitate increase of serum glucose lev-
els.

IV Administration

● pH: 2.5–3.5.
● Direct IV: Diluent: Reconstitute each vial with

1 mL of an appropriate diluent. For doses �2 mg,
use diluent provided by manufacturer. For doses
�2 mg, use sterile water for injection instead of
diluent supplied by manufacturer to minimize
risk of thrombophlebitis, CNS toxicity, and myo-
cardial depression from phenol preservative in
diluent supplied by manufacturer. Reconstituted
vials should be used immediately. Concentra-
tion: Not exceed 1 mg/mL. Rate: Administer at a
rate not exceeding 1 mg/min. May be adminis-
tered through IV line containing D5W.

● Continuous Infusion: Diluent: Reconstitute
vials as per directions above (use sterile water for
injection). Further dilute 10 mg of glucagon in
100 mL of D5W. Concentration: 0.1 mg/mL.
Rate: See Route/Dosage section.

● Y-Site Compatibility: No information available.

Patient/Family Teaching
● Teach patient and family signs and symptoms of

hypoglycemia. Instruct patient to take oral glu-
cose as soon as symptoms of hypoglycemia oc-
cur—glucagon is reserved for episodes when
patient is unable to swallow because of decreased
level of consciousness.

● Home Care Issues: Instruct family on correct
technique to prepare, draw up, and administer
injection. Health care professional must be con-
tacted immediately after each dose for orders re-
garding further therapy or adjustment of insulin
dose or diet.

● Advise family that patient should receive oral glu-
cose when alertness returns.

● Instruct family to position patient on side until
fully alert. Explain that glucagon may cause nau-
sea and vomiting. Aspiration may occur if patient
vomits while lying on back.

● Instruct patient to check expiration date monthly
and to replace outdated medication immediately.

● Review hypoglycemic medication regimen, diet,
and exercise programs.

● Patients with diabetes mellitus should carry a
source of sugar (such as a packet of sugar or
candy) and identification describing disease pro-
cess and treatment regimen at all times.

Evaluation/Desired Outcomes
● Increase of serum glucose to normal levels with

improved level of consciousness.
● Smooth muscle relaxation of the stomach, duode-

num, and small and large intestine in patients un-
dergoing radiologic examination of the GI tract.

glyBURIDE, See SULFONYLUREAS.

glycopyrrolate
(glye-koe-pye-roe-late)
Cuvposa, Robinul, Robinul-Forte
Classification
Therapeutic: antispasmodics
Pharmacologic: anticholinergics

Pregnancy Category B (oral, parenteral),
C (oral solution)

Indications
Inhibits salivation and excessive respiratory secre-
tions when given preoperatively. Reverses some of
the secretory and vagal actions of cholinesterase in-
hibitors used to treat nondepolarizing neuromuscu-
lar blockade (cholinergic adjunct). Adjunctive man-
agement of peptic ulcer disease. Oral solution:
Reduce chronic severe drooling in children with
neurologic conditions associated with drooling.

Action
Inhibits the action of acetylcholine at postganglionic
sites located in smooth muscle, secretory glands,
and the CNS (antimuscarinic activity). Low doses de-
crease sweating, salivation, and respiratory secre-
tions. Intermediate doses result in increased heart
rate. Larger doses decrease GI and GU tract motility.
Therapeutic Effects: Decreased GI and respira-
tory secretions.
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Pharmacokinetics
Absorption: Incompletely absorbed (�10%) after
oral administration. Well absorbed after IM admin-
istration.
Distribution: Distribution not fully known. Does
not significantly cross the blood-brain barrier or
eye. Crosses the placenta.
Metabolism and Excretion: Eliminated primar-
ily unchanged in the urine and bile.
Half-life: 1.7 hr (0.6–4.6 hr).

TIME/ACTION PROFILE (anticholinergic
effects)

ROUTE ONSET PEAK DURATION

PO 1 hr unknown 8–12 hr
IM 15–30 min 30–45 min 2–7 hr*
IV 1–10 min unknown 2–7 hr*

*Antisecretory effect lasts up to 7 hr; vagal blockade lasts 2–
3 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Angle-clo-
sure glaucoma; Acute hemorrhage; Tachycardia sec-
ondary to cardiac insufficiency or thyrotoxicosis; Se-
vere ulcerative colitis; Toxic megacolon; Myasthenia
gravis; Obstructive uropathy; Paralytic ileus; Concur-
rent use of oral potassium chloride dosage forms
(oral solution only); Pedi: Injection contains benzyl
alcohol and should not be given to neonates.
Use Cautiously in: Patients who may have intra-
abdominal infections; Prostatic hyperplasia; Chronic
renal, hepatic, pulmonary, or cardiac disease; Hy-
perthyroidism; Down syndrome and children with
spastic paralysis or brain damage (may be hyper-
sensitive to antimuscarinic effects); OB, Lactation:
Safety not established; Pedi:qsensitivity to anticho-
linergic effects and adverse reactions; Geri:qsensi-
tivity to anticholinergic effects and adverse reactions.

Adverse Reactions/Side Effects
CNS: headache, confusion, drowsiness. EENT: na-
sal congestion, blurred vision, cycloplegia, dry eyes,
mydriasis. CV: tachycardia, orthostatic hypotension,
palpitations. GI: dry mouth, vomiting, constipation.
GU: urinary hesitancy, urinary retention. Derm:
flushing.

Interactions
Drug-Drug: MayqGI mucosal lesions in patients
taking oral potassium chloride tablets; concur-
rent use with oral glycopyrrolate solution contrain-
dicated. Additive anticholinergic effects with other
anticholinergics, including antihistamines,
phenothiazines, meperidine, amantadine, tri-
cyclic antidepressants, quinidine, and disopyr-
amide. May alter the absorption of other orally ad-
ministered drugs by slowing motility of the GI

tract. MayqGI transit time of oral digoxin andq
digoxin levels. Antacids or adsorbent antidiar-
rheal agentspabsorption of anticholinergics. May
qGI mucosal lesions in patients taking oral potas-
sium chloride tablets. Mayqatenolol and met-
formin levels. Mayplevels of haloperidol and le-
vodopa. Concurrent use maypabsorption of
ketoconazole (administer 2 hr after ketocona-
zole).

Route/Dosage
Control of Secretions during Surgery
IM (Adults): 4.4 mcg/kg 30–60 min preop (not to
exceed 0.1 mg).
IM (Children � 2 yr): 4.4 mcg/kg 30–60 min
preop.
IM (Children � 2 yr): 4.4–8.8 mcg/kg 30–60
min preop.

Control of Secretions (chronic)
IM, IV (Children): 4–10 mcg/kg/dose q 3–4 hr.
PO (Children): 40–100 mcg/kg/dose 3–4 times/
day.

Cholinergic Adjunct
IV (Adults and Children): 200 mcg for each 1 mg
of neostigmine or 5 mg of pyridostigmine given at
the same time.

Antiarrhythmic
IV (Adults): 100 mcg, may be repeated q 2–3 min.
IV (Children): 4.4 mcg/kg (up to 100 mcg); may
be repeated q 2–3 min.

Peptic Ulcer
PO (Adults): 1–2 mg 2–3 times daily. An addi-
tional 2 mg may be given at bedtime; may bepto 1
mg twice daily (not to exceed 8 mg/day).
IM, IV (Adults): 100–200 mcg q 4 hr up to 4
times daily.

Chronic Severe Drooling
PO (Children 3–16 yr): Oral solution-0.02 mg/
kg 3 times daily; mayqby 0.02 mg/kg 3 times daily
every 5–7 days (not to exceed 0.1 mg/kg 3 times
daily or 1.5–3 mg/dose).

Availability (generic available)
Tablets: 1 mg, 2 mg. Injection: 200 mcg (0.2
mg)/mL. Oral solution (cherry-flavor): 1 mg/5
mL.

NURSING IMPLICATIONS
Assessment
● Assess heart rate, BP, and respiratory rate before

and periodically during parenteral therapy.
● Monitor intake and output ratios in geriatric or

surgical patients; glycopyrrolate may cause uri-
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nary retention. Instruct patient to void before par-
enteral administration.

● Assess patient routinely for abdominal distention
and auscultate for bowel sounds. If constipation
becomes a problem, increasing fluids and adding
bulk to the diet may help alleviate the constipating
effects of the drug.

● Periodic intraocular pressure determinations
should be made for patients receiving long-term
therapy.

● Pedi: Monitor amount and frequency of drooling
periodically during therapy.

● Assess for hyperexcitability, a paradoxical re-
sponse that may occur in children.

● Lab Test Considerations: Antagonizes effects
of pentagastrin and histamine during the gastric
acid secretion test. Avoid administration for 24 hr
preceding the test.

● May causepuric acid levels in patients with gout
or hyperuricemia.

● Toxicity and Overdose: If overdose occurs,
neostigmine is the antidote.

Potential Nursing Diagnoses
Impaired oral mucous membrane (Side Effects)
Constipation (Side Effects)

Implementation
● Do not administer cloudy or discolored solution.
● PO: Administer 30–60 min before meals to max-

imize absorption.
● For drooling: Administer at least 1 hr before or 2

hrs after meals.
● Do not administer within 1 hr of antacids or anti-

diarrheal medications.
● Oral dose is 10 times the parenteral dose.
● IM: May be administered undiluted (200 mcg/

mL).

IV Administration

● pH: 2.0–3.0.
● Direct IV: Diluent: May be given undiluted

through Y-site. Concentration: 200 mcg/mL.
Rate: Administer at a maximum rate of 20 mcg
over 1 min.

● Y-Site Compatibility: acyclovir, alfentanil, ami-
kacin, aminophylline, anidulafungin, argatroban,
ascorbic acid, atracurium, atropine, azithromy-
cin, aztreonam, benztropine, bivalirudin, bleomy-
cin, bumetanide, buprenorphine, butorphanol,
calcium chloride, calcium gluconate, carmustine,
caspofungin, cefazolin, ,cefoperazone, cefo-
taxime, cefotetan, cefoxitin, ceftazidime, ceftriax-
one, cefuroxime, chloramphenicol, chlorproma-
zine, cisplatin, clindamycin, cyanocobalamin,

cyclosporine, dactinomycin, daptomycin, dexa-
methasone, dexmedetomidine, digoxin, diltiazem,
diphenhydramine, dobutamine, docetaxel, dopa-
mine, doxycycline, enalaprilat, ephedrine, epi-
nephrine, epoetin alfa, ertapenem, erythromycin,
esmolol, etoposide, etoposide phosphate, famoti-
dine, fenoldopam, fentanyl, fluconazole, fludara-
bine, folic acid, ganciclovir, gemcitabine, genta-
micin, granisetron, heparin, hydrocortisone,
hydromorphone, idarubicin, imipenem/cilastatin,
isoproterenol, ketorolac, labetalol, lidocaine, li-
nezolid, lorazepam, magnesium sulfate, mannitol,
mechlorethamine, meperidine, metaraminol, me-
thoxamine, methyldopate, methylprednisolone,
metoclopramide, metoprolol, metronidazole,
midazolam, milrinone, mitoxantrone, morphine,
multivitamins, mycophenolate, nafcillin, nalbu-
phine, naloxone, nesiritide, nitroglycerin, nitro-
prusside, norepinephrine, octreotide, ondanse-
tron, oxacillin, oxaliplatin, oxytocin, paclitaxel,
palonosetron, pamidronate, pancuronium, pa-
paverine, pemetrexed, penicillin G, pentamidine,
pentazocine, pentobarbital, phenobarbital, phen-
tolamine, phenylephrine, phytonadione, potas-
sium acetate, potassium chloride, procainamide,
promethazine, propofol, propranolol, protamine,
pyridoxime, ranitidine, sodium bicarbonate,
streptokinase, succinylcholine, sufentanil, tacroli-
mus, teniposide, theophylline, thiamine, thiotepa,
ticarcillin/clavulanate, tigecycline, tirofiban, to-
bramycin, tolazoline, trimetaphan, vancomycin,
vasopressin, vecruonium, verapamil, vinorelbine,
voriconazole, zoledronic acid.

● Y-Site Incompatibility: amphotericin B col-
loidal, amphotericin B lipid complex, dantrolene,
diazepam, diazoxide, indomethacin, irinotecan,
pantoprazole, phenytoin, piperacillin/tazobactam,
trimethoprim/sulfamethoxazole.

● Solution Compatibility: D5/0.45% NaCl, D5W,
0.9% NaCl, Ringer’s solution. Administer immedi-
ately after admixing.

● Additive Incompatibility: methylprednisolone
sodium succinate.

Patient/Family Teaching
● Instruct patient to take glycopyrrolate as directed

and not to take more than the prescribed
amount. Take missed doses as soon as remem-
bered if not just before next dose.

● Medication may cause drowsiness and blurred vi-
sion. Caution patient to avoid driving or other ac-
tivities requiring alertness until response to the
medication is known.
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● Inform patient that frequent oral rinses, sugarless
gum or candy, and good oral hygiene may help
relieve dry mouth. Consult health care profes-
sional regarding use of saliva substitute if dry
mouth persists for more than 2 wk.

● Advise patient to change positions slowly to mini-
mize the effects of drug-induced orthostatic hypo-
tension.

● Caution patient to avoid extremes of temperature.
This medication decreases the ability to sweat and
may increase the risk of heat stroke.

● Advise patient to notify health care professional
immediately if eye pain or increased sensitivity to
light occurs. Emphasize the importance of rou-
tine eye exams throughout therapy.

● Advise patient to consult health care professional
before taking any OTC medications concurrently
with this therapy.

● Geri: Advise geriatric patients about increased
susceptibility to side effects and to call health care
professional immediately if they occur.

● Pedi: Instruct parents to use a calibrated measur-
ing device with solution for accurate dosing.

● Advise parents to stop glycopyrrolate and notify
health care professional if constipation; signs of
urinary retention (inability to urinate, dry diapers
or undergarments, irritability or crying) or rash,
hives or an allergic reaction occurs.

● Glycopyrrolate reduces sweating. Advise parents
to avoid exposure of the patient to hot or very
warm environmental temperatures to avoid over-
heating and heat exhaustion or heat stroke.

Evaluation/Desired Outcomes
● Mouth dryness preoperatively.
● Reversal of cholinergic medications.
● Decrease in GI motility and pain in patients with

peptic ulcer disease.
● Reduce chronic severe drooling in children with

neurologic conditions associated with drooling.

golimumab (go-li-mu-mab)
Simponi
Classification
Therapeutic: antirheumatics
Pharmacologic: DMARDs, monoclonal anti-
bodies, anti-TNF agents

Pregnancy Category B

Indications
Treatment of moderately to severely active rheuma-
toid arthritis (with methotrexate). Treatment of ac-
tive psoriatic arthritis (alone or with methotrexate).
Treatment of active ankylosing spondylitis.

Action
Inhibits binding of TNF� to receptors inhibiting ac-
tivity and resulting in anti-iflammatory and antipro-
liferative activity. Therapeutic Effects: Decreased
pain and swelling with decreased joint destruction in
patients with rheumatoid arthritis, psoriatic arthritis
and ankylosing spondylitis.

Pharmacokinetics
Absorption: Well absorbed following subcutane-
ous administration.
Distribution: Distributed primarily in the circula-
tory system with limited extravascular distribution.
Metabolism and Excretion: Unknown.
Half-life: 2 wk.

TIME/ACTION PROFILE (improvement)

ROUTE ONSET PEAK DURATION

Subcut within 3 mo 2–7 days† unknown

† Blood levels

Contraindications/Precautions
Contraindicated in: Active infection (including
localized); Concurrent use of abatacept or anakinra
(qrisk of infections); Lactation: Avoid during
breastfeeding.
Use Cautiously in: History of chronic or recur-
rent infection or underlying illness/treatment predis-
posing to infection; History of exposure to tubercu-
losis; History of opportunistic infection; Patients
residing, or who have resided, where tuberculosis,
histoplasmosis, coccidioidomycoses, or blastomy-
cosis is endemic; History of HF (may worsen); His-
tory of central nervous system demyelinating disor-
ders (may worsen); History of cytopenias (may
worsen); History of psoriasis (may exacerbate);
Hepatitis B virus carriers (risk of reactivation); Geri:
Use cautiously in elderly patients due toqrisk of in-
fection; OB: Use during pregnancy only if clearly
needed; Pedi: Safety not established;qrisk of lym-
phoma (including hepatosplenic T-cell lymphoma
[HSTCL]), leukemia, and other malignancies.

Adverse Reactions/Side Effects
CNS: CENTRAL NERVOUS SYSTEM DEMYELINATING DIS-
ORDERS. EENT: nasopharyngitis. Resp: upper res-
piratory tract infection. CV: HF, hypertension. GI:
qliver enzymes. Derm: psoriasis. Hemat: aplastic
anemia, leukopenia, neutropenia, pancytopenia,
thrombocytopenia. Local: injection site reactions.
Neuro: paresthesia. Misc: ANAPHYLAXIS, HYPERSEN-
SITIVITY REACTIONS, INFECTIONS (including reactiva-
tion tuberculosis and other opportunistic infections
due to bacterial, invasive fungal, viral, mycobacter-
ial, and parasitic pathogens), MALIGNANCY (including
lymphoma, HSTCL, leukemia, and skin cancer), fe-
ver.
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Interactions
Drug-Drug: Abatacept, anakinra, corticoste-
roids or methotrexateqrisk of serious infections;
concurrent use with anakinra or abatacept is not
recommended.pantibody response andqrisk of
adverse reactions with live virus vaccines. Concur-
rent use with azathioprine and/or methotrexate
mayqrisk of HSTCL. May normalize previously sup-
pressed levels of CYP450 enzymes, following initia-
tion or discontinuation of golimumab, effects of sub-
strates of this system may be altered and should be
monitored, including warfarin, theophylline, and
cyclosporine.

Route/Dosage
Subcut (Adults): 50 mg once monthly.

Availability
Solution for subcutaneous injection: 50 mg/0.5
mL in single-dose prefilled syringes and Smartject
autoinjectors.

NURSING IMPLICATIONS
Assessment
● Assess pain and range of motion before and peri-

odically during therapy.
● Assess for signs and symptoms of infection (fever,

dyspnea, flu-like symptoms, frequent or painful
urination, redness or swelling at the site of a
wound) prior to, during, and after therapy. Dis-
continue therapy if serious or opportunistic infec-
tion or sepsis occurs. If new infection develops
during therapy, assess patient and institute anti-
microbial therapy. Patients who tested negative
for latent tuberculosis (TB) prior to therapy may
develop TB during therapy. Initiate treatment for
latent TB prior to initiating therapy.

● Monitor carriers of HBV for signs of reactivation
during and for several months after therapy. If re-
activation occurs, discontinue golimumab and in-
stitute antiviral therapy.

● Monitor patients with HF for new or worsening
symptoms. Discontinue therapy if symptoms oc-
cur.

● Assess for exacerbations and new onset psoriasis.
Discontinue therapy of these occur.

● Assess patient for latex allergy. Needle cover of sy-
ringe contains latex and should not be handled by
persons sensitive to latex.

● Assess for signs and symptoms of systemic fungal
infections (fever, malaise, weight loss, sweats,
cough, dypsnea, pulmonary infiltrates, serious
systemic illness with or without concomitant
shock). Ascertain if patient lives in or has traveled

to areas of endemic mycoses. Consider empiric
antifungal treatment for patients at risk of histo-
plasmosis and other invasive fungal infections un-
til the pathogens are identified. Consult with an
infectious diseases specialist. Consider stopping
golimumab until the infection has been diagnosed
and adequately treated.

● Observe for signs and symptoms of anaphylaxis
(rash, pruritus, laryngeal edema, wheezing). Dis-
continue drug and notify physician or other
health care professional immediately if these
problems occur. Keep epinephrine, an antihista-
mine, and resuscitation equipment close by in
case of an anaphylactic reaction.

● Lab Test Considerations: Monitor liver func-
tion tests periodically during therapy. May cause
qserum AST and ALT.

● Monitor CBC with differential periodically during
therapy. May cause leukopenia, neutropenia,
thrombocytopenia, and pancytopenia. Discon-
tinue golimumab if symptoms of blood dyscrasias
(persistent fever) occur.

Potential Nursing Diagnoses
Chronic pain (Indications)
Risk for infection (Adverse Reactions)

Implementation
● Administer a tuberculin skin test prior to admin-

istration of golimumab.
● Initial injection should be supervised by health

care professional.
● Refrigerate solution; do not freeze. Allow prefilled

syringe or auto-injector to sit at room tempera-
ture for 30 min prior to injection; do not warm in
any other way. Do not shake. Solution is clear to
slightly opalescent and colorless to light yellow.
Do not administer solutions that are discolored,
cloudy, or contain particulate matter. Discard un-
used solution.

● Subcut: Remove the needle cover or autoinjector
cap just prior to injection. Inject into front of
middle thigh, lower part of abdomen 2 inches
from navel, or caregiver may administer into
outer area of upper arm. Do not inject in areas
where skin is tender, bruised, red, scaly, or hard;
avoid scars or stretch marks. Press a cotton ball
or gauze over injection site for 10 seconds; do
not rub.

● Autoinjector: Press open end of autoinjector
against skin at 90� angle. Use free hand to pinch
and hold skin at injection site. Press button with
fingers or thumb; button will stay pressed and
does not need to be held. Injection will begin fol-
lowing a loud click. Keep holding the auto injec-
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tor against skin until a second loud click is heard
(usually 3–6 seconds, but may take up to 15 sec-
onds). Lift autoinjector from skin following sec-
ond click. Yellow indicator in viewing window in-
dicates autoinjector worked correctly. If yellow
does not appear in viewing window call 1-800-
457-6399 for help.

● Prefilled syringe: Hold body of syringe between
thumb and index finger. Do not pull back on
plunger at any time. Pinch skin. Using a dart-like
motion, insert needle into pinched skin at 45� an-
gle. Inject all medication by pushing plunger until
plunger head is between needle guard wings.
Take needle out of skin and let go of skin. Slowly
take thumb off plunger to allow empty syringe to
move up until entire needle is covered by needle
guard.

Patient/Family Teaching
● Instruct patient on correct technique for administra-

tion. Review patient information sheet, preparation
of dose, administration sites and technique, and dis-
posal of equipment into a puncture-resistant con-
tainer. Advise patient of risks and benefits of golimu-
mab therapy. Inject missed doses as soon as
remembered, then return to regular schedule. In-
struct patient to read Medication Guide before start-
ing therapy and with each Rx refill; new information
may be available.

● Caution patient not to share this medication with
others, even with the same symptoms; may be
harmful.

● Inform patient of increased risk of infections, ma-
lignancies, cardiac and nervous system disorders
during therapy.

● Caution patient to notify health care professional
promptly if any signs of infection, including TB, inva-
sive fungal infections (fever, malaise, weight loss,
sweats, cough, dypsnea, pulmonary infiltrates, seri-
ous systemic illness with or without concomitant
shock), reactivation of HBV, hypersensitivity reac-
tions, or nervous system problems (vision changes,
weakness in arms or legs, numbness or tingling in
any part of the body) develop.

● Advise patient to notify health care professional of all
Rx or OTC medications, vitamins, or herbal products
being taken and to consult with health care profes-
sional before taking other medications.

● Inform patient to avoid receiving live vaccina-
tions; other vaccinations may be given.

● Advise patient to notify health care professional of
pregnancy is planned or suspected or if breast-
feeding.

Evaluation/Desired Outcomes
● Decreased pain and swelling with decreased rate

of joint destruction in patients with rheumatoid
arthritis.

● Decreased signs and symptoms, slowed progres-
sion of joint destruction, and improved physical
function in patients with psoriatic arthritis.

● Reduced signs and symptoms of ankylosing spon-
dylitis.

goserelin (goe-se-rel-lin)
Zoladex
Classification
Therapeutic: antineoplastics, hormones
Pharmacologic: gonadotropin-releasing hor-
mones

Pregnancy Category D (breast cancer), X
(endometriosis)

Indications
Prostate cancer in patients who cannot tolerate or-
chiectomy or estrogen therapy (palliative). With flu-
tamide and radiation therapy in the treatment of lo-
cally confined stage T2b–T4 (stage B2–C) prostate
cancer. Advanced breast cancer in peri- and post-
menopausal women (palliative). Endometriosis.
Produces thinning of the endometrium before endo-
metrial ablation for dysfunctional uterine bleeding.

Action
Acts as a synthetic form of luteinizing hormone–re-
leasing hormone (LHRH, GnRH). Inhibits the pro-
duction of gonadotropins by the pituitary gland. Ini-
tially, levels of luteinizing hormone (LH),
follicle-stimulating hormone (FSH), and testoster-
one increase. Continued administration leads to de-
creased production of testosterone and estradiol.
Therapeutic Effects: Decreased spread of cancer
of the prostate or breast. Regression of endome-
triosis with decreased pain. Thinning of the endome-
trium.

Pharmacokinetics
Absorption: Well absorbed from subcut implant.
Absorption is slower in first 8 days, then is faster and
continuous for remainder of 28-day dosing cycle.
Distribution: Unknown.
Metabolism and Excretion: Some metabolism
by the liver (�10%), some excretion by kidneys
(�90%, only 20% as unchanged drug).
Half-life: 4.2 hr.

TIME/ACTION PROFILE (p in serum
testosterone levels)

ROUTE ONSET PEAK DURATION

Subcut unknown 2–4 wk length of ther-
apy
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Contraindications/Precautions
Contraindicated in: Hypersensitivity; Undiagno-
sed vaginal bleeding; OB, Lactation: Pregnancy or
lactation.
Use Cautiously in: Pedi: Safety not established.

Adverse Reactions/Side Effects
CNS: STROKE, headache, anxiety, depression, dizzi-
ness, fatigue, insomnia, weakness. Resp: dyspnea.
CV: MYOCARDIAL INFARCTION, vasodilation, chest
pain, hypertension, palpitations. GI: anorexia, con-
stipation, diarrhea, nausea, ulcer, vomiting. GU: re-
nal insufficiency, urinary obstruction. Derm:
sweating, rash. Endo:plibido, erectile dysfunction,
breast swelling, breast tenderness, infertility, ovarian
cysts, ovarian hyperstimulation syndrome (with go-
nadotropins). F and E: peripheral edema. Hemat:
anemia. Metab: gout, hyperglycemia,qlipids. MS:
qbone pain, arthralgia,pbone density. Misc: hot
flashes, chills, fever, weight gain.

Interactions
Drug-Drug: None significant.

Route/Dosage
Subcut (Adults): 3.6 mg every 4 wk or 10.8 mg q
12 wk. Endometrial thinning—1 or 2 depots
given 4 wk apart; if 1 depot used, surgery is per-
formed at 4 wk; if 2 depots used, surgery is per-
formed 2–4 wk after 2nd depot.

Availability
Implant: 3.6 mg, 10.8 mg.

NURSING IMPLICATIONS
Assessment
● Cancer: Monitor patients with vertebral metasta-

ses for increased back pain and decreased sen-
sory/motor function.

● Monitor intake and output ratios and assess for
bladder distention in patients with urinary tract
obstruction during initiation of therapy.

● Endometriosis: Assess patient for signs and
symptoms of endometriosis before and periodi-
cally during therapy. Amenorrhea usually occurs
within 8 wk of initial administration and menses
usually resume 8 wk after completion.

● Lab Test Considerations: Initiallyq, thenp
LH and FSH. This leads to castration levels of tes-
tosterone in men 2–4 wk after initial increase in
concentrations.

● Monitor serum acid phosphatase and prostate-
specific antigen concentrations periodically dur-
ing therapy. May cause transientqin serum acid
phosphatase concentrations, which usually return

to baseline by the 4th wk of therapy and maypto
below baseline or return to baseline if elevated
before therapy.

● May cause hypercalcemia in patients with breast
or prostate cancer with bony metastases.

● May cause anqin serum HDL, LDL, and triglycer-
ides.

● May cause hyperglycemia. Monitor blood glucose
and HbA1c periodically during therapy.

Potential Nursing Diagnoses
Sexual dysfunction (Side Effects)

Implementation
● Subcut: Implant is inserted in upper subcut tis-

sue of upper abdominal wall every 28 days. Local
anesthesia may be used before injection.

● If the implant needs to be removed for any rea-
son, it can be located by ultrasound.

Patient/Family Teaching
● Advise patient that bone pain may increase at ini-

tiation of therapy. This will resolve with time. Pa-
tient should discuss use of analgesics to control
pain with health care professional.

● Advise female patients to notify health care pro-
fessional if regular menstruation persists.

● Inform diabetic patients of potential for hypergly-
cemia. Encourage close monitoring of serum glu-
cose.

● Advise patient that medication may cause hot
flashes. Notify health care professional if these
become bothersome. Hormone replacement
therapy may be added to decrease vasomotor
symptoms and vaginal dryness without compro-
mising beneficial effect.

● Instruct patient to notify health care professional
promptly if difficulty urinating or if symptoms of
myocardial infarction or stroke (chest pain, diffi-
culty breathing, weakness, loss of consciousness)
occur.

● Advise premenopausal women to notify health
care professional if pregnancy is planned or sus-
pected of if breastfeeding. Effective contraception
should be used during and for 12 wk after treat-
ment ends.

● Emphasize the importance of adhering to the
schedule of monthly or every-3-month adminis-
tration.

Evaluation/Desired Outcomes
● Decrease in the spread of prostate cancer.
● Reduction of symptoms of advanced breast can-

cer in peri- and postmenopausal women.
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● Decrease in the signs and symptoms of endome-
triosis. Symptoms are usually reduced within 4
wk of implantation.

● Thinning of the endometrium before endometrial
ablation for dysfunctional uterine bleeding.

granisetron (oral and IV)
(gra-nees-e-tron)
Kytril
granisetron (transdermal)
Sancuso
Classification
Therapeutic: antiemetics
Pharmacologic: 5-HT3 antagonists

Pregnancy Category B

Indications
PO: Prevention of nausea and vomiting due to eme-
togenic chemotherapy or radiation therapy. Preven-
tion and treatment of postoperative nausea and vom-
iting. Transdermal: Prevention of nausea and
vomiting due to moderately/highly emetogenic
chemotherapy.

Action
Blocks the effects of serotonin at receptor sites (se-
lective antagonist) located in vagal nerve terminals
and in the chemoreceptor trigger zone in the CNS.
Therapeutic Effects: Decreased incidence and
severity of nausea and vomiting following emeto-
genic chemotherapy, radiation therapy or surgery.

Pharmacokinetics
Absorption: 50% absorbed following oral admin-
istration; transdermal enters systemic circulation via
passive diffusion through intact skin.
Distribution: Distributes into erythrocytes; re-
mainder of distribution is unknown.
Protein Binding: 65%.
Metabolism and Excretion: Mostly metabolized
by the liver; 12% excreted unchanged in urine.
Half-life: Patients with cancer—10–12 hr
(range 0.9–31.1 hr); healthy volunteers —3–4
hr (range 0.9–15.2 hr); geriatric patients—7.7
hr (range 2.6–17.7 hr).

TIME/ACTION PROFILE

ROUTE ONSET PEAK DURATION

PO rapid 60 min 24 hr
IV 1–3 min 30 min up to 24 hr
TD* unknown 48 hr unknown

* Blood levels

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Some prod-
ucts contain benzyl alcohol; avoid use in neonates.

Use Cautiously in: History of arrhythmias or con-
duction disorders; OB, Lactation: Safety not estab-
lished; Pedi: Safe use of IV route not established in
children �2 yr; safe use of PO or transdermal route
not established in children �18 yr.

Adverse Reactions/Side Effects
CNS: headache, agitation, anxiety, CNS stimulation,
drowsiness, weakness. CV: hypertension, QT inter-
val prolongation. GI: constipation, diarrhea, ele-
vated liver enzymes, taste disorder. Derm: Topi-
cal—application site reactions, photosensitivity.
Misc: anaphylactoid reactions, fever.

Interactions
Drug-Drug:qrisk of extrapyramidal reactions
with other agents causing extrapyramidal reac-
tions.qrisk of QT interval prolongation with other
agents causing QT interval prolongation.

Route/Dosage

Prevention of Nausea and Vomiting Due
to Emetogenic Chemotherapy
PO (Adults): 1 mg twice daily; 1st dose given at
least 60 min prior to chemotherapy and 2nd dose
12 hr later only on days when chemotherapy is ad-
ministered; may also be given as 2 mg once daily at
least 60 min prior to chemotherapy.
IV (Adults and Children 2–16 yr): 10 mcg/kg
within 30 min prior to chemotherapy or 20–40
mcg/kg/day divided once or twice daily (maximum:
3 mg/dose or 9 mg/day).
Transdermal (Adults): One 34.3 mg patch (deliv-
ers 3.1 mg/24 hr) applied up to 48 hr prior to
chemotherapy, leave in place for at least 24 hr fol-
lowing chemotherapy, may be left in place for a total
of 7 days.

Prevention of Nausea and Vomiting As-
sociated with Radiation Therapy
PO (Adults): 2 mg taken once daily within 1 hr of
radiation therapy.

Prevention and Treatment of Postopera-
tive Nausea and Vomiting
IV (Adults): Prevention—1 mg prior to induction
of anesthesia or just prior to reversal of anesthesia;
Treatment—1 mg.
IV (Children �4 yr): 20–40 mcg/kg as a single
dose (maximum: 1 mg).

Availability (generic available)
Tablets: 1 mg. Oral solution (orange flavor): 2
mg/10 mL. Solution for injection: 1 mg/mL.
Transdermal patch: Each patch contains 34.3 mg/
52 cm2 (delivers 3.1 mg/24 hr).
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NURSING IMPLICATIONS
Assessment
● Assess patient for nausea, vomiting, abdominal

distention, and bowel sounds prior to and follow-
ing administration.

● Assess for extrapyramidal symptoms (involuntary
movements, facial grimacing, rigidity, shuffling
walk, trembling of hands) during therapy. This
occurs rarely and is usually associated with con-
current use of other drugs known to cause this ef-
fect.

● Monitor ECG in patients with HF, bradycardia, un-
derlying heart disease, renal impairment and el-
derly patients.

● Transdermal: Monitor application site. If aller-
gic, erythematous, macular, or papular rash or
pruritus occurs, remove patch.

● Lab Test Considerations: May causeqAST
and ALT levels.

Potential Nursing Diagnoses
Imbalanced nutrition: less than body requirements
(Indications)

Implementation
● Correct hypokalemia and hypomagnesemia be-

fore administering.
● For chemotherapy or radiation, granisetron is ad-

ministered only on the day(s) chemotherapy or
radiation is given. Continued treatment when not
on chemotherapy or radiation therapy has not
been found to be useful.

● PO: Administer 1st dose up to 1 hr before
chemotherapy or radiation therapy and 2nd dose
12 hr after the first.

● 2 tsp oral solution are equal to 2 mg granisetron.

IV Administration

● pH: 4.0–6.0.
● Direct IV: Diluent: May be administered undi-

luted or diluted in 20–50 mL of 0.9% NaCl or
D5W. Solution should be prepared at time of ad-
ministration but is stable for 24 hr at room tem-
perature. Concentration: Up to 1 mg/mL.
Rate: Administer undiluted granisetron over 30
sec or as a diluted solution over 5 min.

● Y-Site Compatibility: alfentanil, allopurinol,
amifostine, amikacin, aminophylline, amioda-
rone, amphotericin B cholesteryl, amphotericin B
lipid complexwd, amphotericin B liposome, am-
picillin, ampicillin-sulbactam, amsacrine, anidu-
lafungin, argatroban, atracurium, aztreonam, biv-
alirudin, bleomycin, bumetanide, buprenorphine,
busulfan, butorphanol, calcium acetate, calcium

chloride, calcium gluconate, carboplatin, car-
mustine, caspofungin, cefazolin, cefepime, cefo-
perazone, cefotaxime, cefotetan, cefoxitin, ceftar-
oline, ceftazidime, ceftriaxone, cefuroxime,
chloramphenicol, chlorpromazine, ciprofloxacin,
cisatracurium, cisplatin, cladribine, clindamycin,
cyclophosphamide, cyclosporine, cytarabine, da-
carbazine, dactinomycin, daunorubicin, dexame-
thasone, dexmedetomidine, dexrazoxane, di-
goxin, diltiazem, diphenhydramine, dobutamine,
docetaxel, dopamine, doripenem, doxacurium,
doxorubicin hydrochloride, doxorubicin lipo-
some, doxycycline, droperidol, enalaprilat,
ephedrine, epinephrine, epirubicin, eptifibatide,
ertapenem, erythromycin, esmolol, etoposide,
etoposide phosphate, famotidine, fenoldopam,
fentanyl, filgrastim, floxuridine, fluconazole, flu-
darabine, fluorouracil, foscarnet, fosphenytoin,
furosemide, ganciclovir, gemcitabine, gentami-
cin, glycopyrrolate, haloperidol, heparin, heta-
starch, hydralazine, hydrocortisone, hydromor-
phone, idarubicin, ifosfamide, imipenem/
cilastatin, insulin, irinotecan, isoproterenol, keto-
rolac, labetalol, leucovorin, levofloxacin, lido-
caine, linezolid, lorazepam, magnesium sulfate,
mannitol, mechlorethamine, melphalan, meperi-
dine, meropenem, mesna, metaraminol, metho-
trexate, methyldopate, methylprednisolone, meto-
clopramide, metoprolol, metronidazole,
midazolam, milrinone, mitomycin, mitoxantrone,
morphine, mycophenolate, nafcillin, nalbuphine,
naloxone, nesiritide, nitroglycerin, nitroprusside,
norepinephrine, octreotide, oxaliplatin, oxytocin,
paclitaxel, pamidronate, pancuronium, pantopra-
zole, pemetrexed, pentamidine, pentazocine,
pentobarbital, phenobarbital, phentolamine,
phenylephrine, piperacillin-tazobactam, potas-
sium acetate, potassium chloride, potassium
phosphates, procainamide, prochlorperazine,
promethazine, propofol, propranolol, quinupris-
tin/dalfopristin, ranitidine, remifentanil, rituxi-
mab, rocuronium, sargramostim, sodium acetate,
sodium bicarbonate, sodium phosphates, strepto-
zocin, succinylcholine, sufentanil, tacrolimus,
teniposide, theophylline, thiopental, thiotepa, ti-
carcillin/clavulanate, tigecycline, tirofiban, tobra-
mycin, topotecan, trastuzumab, trimethoprim/
sulfamethoxazole, vancomycin, vasopressin, vec-
uronium, verapamil, vinblastine, vincristine, vino-
relbine, voriconazole, zidovudine, zoledronic
acid.

● Y-Site Incompatibility: amphotericin B col-
loidal, dantrolene, diazepam, phenytoin.
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● Additive Incompatibility: Granisetron should
not be admixed with other medications.

● Transdermal: Apply system clear, dry, intact
healthy skin on upper outer arm 24–48 hr be-
fore chemotherapy. Do not use creams, lotions,
or oils that may keep patch from sticking. Do not
apply to skin that is red, irritated, or damaged.
Apply immediately after removing from package.
Do not cut patch into pieces. Remove liner from
adhesive layer and press firmly in place with palm
of hand for 30 sec, especially around the edges,
to make sure contact is complete. Patch should
be worn throughout chemotherapy. If patch does
not stick, bandages or medical adhesive tape may
be applied on edges of patch; do not cover patch
with tape or bandages or wrap completely around
arm. Patient may shower and wash normally
while wearing patch; avoid swimming, strenuous
exercise, sauna, or whirlpool during patch use.
Remove patch gently at least 24 hr after comple-
tion of chemotherapy; may be worn for up to 7
days. Fold so that adhesive edges are together.
Throw away in garbage out of reach of children
and pets on removal. Do not re-use patch. Use
soap and water to remove remaining adhesive; do
not use alcohol or acetone.

Patient/Family Teaching
● Instruct patient to take granisetron as directed.
● Advise patient to notify health care professional

immediately if involuntary movement of eyes,
face, or limbs occurs.

● May cause dizziness and drowsiness. Caution pa-
tient to avoid driving and other activities requiring
alertness until response to medication is known.

● Advise patient to notify health care professional
symptoms of abnormal heart rate or rhythm (rac-
ing heart beat, shortness of breath, dizziness,
fainting) occur.

● Advise patient to consult health care professional
prior to taking any other Rx, OTC, or herbal
products.

● Advise female patient to notify health care profes-
sional if pregnancy is planned or suspected or if
breastfeeding.

● Transdermal: Instruct patient on correct appli-
cation, removal, and disposal of patch. Advise pa-
tient to read Patient Information sheet prior to
using and with each Rx refill in case of new infor-
mation. Inform patient that additional granisetron
should not be taken during patch application un-
less directed by health care professional.

● Advise patient referred for MRI test to discuss
patch with referring health care professional and
MRI facility to determine if removal of patch is
necessary prior to test and for directions for re-
placing patch.

● Advise patient to cover patch application site with
clothing to avoid exposure to sunlight, sunlamp,
or tanning beds during and for 10 days following
removal of patch.

● Instruct patient to notify health care professional
if pain or swelling in the abdomen occurs or if
redness at patch removal site remains for more
than 3 days.

Evaluation/Desired Outcomes
● Prevention of nausea and vomiting associated

with emetogenic cancer chemotherapy or radia-
tion therapy.

● Prevention and treatment of postoperative nausea
and vomiting.

GROWTH HORMONES
somatropin (recombinant)
(soe-ma-troe-pin)
Genotropin, Humatrope, Norditropin,
Nutropin, Nutropin AQ, Omnitrope,
Saizen, Serostim, Tev-Tropin, Zorbtive
Classification
Therapeutic: hormones
Pharmacologic: growth hormones

Pregnancy Category B (Omnitrope, Seros-
tim, and Zorbtive), C (all others)

Indications
Growth failure in children due to chronic renal in-
sufficiency. Growth failure in children due to defi-
ciency of growth hormone. Short stature associated
with Turner’s syndrome. Short stature associated
with or Noonan’s syndrome (Norditropin only).
Children with short stature born small for gesta-
tional age with no catch-up growth by age 2–4 yr
(Norditropin only). Growth hormone deficiency in
adults (Humatrope, Nutropin, Norditropin, Omnit-
rope). Idiopathic short stature syndrome (Genotro-
pin, Humatrope, Nutropin, Nutropin AQ). AIDS
wasting or cachexia (Serostim only). Increases spi-
nal bone density in childhood–onset growth hor-
mone–deficient patients (somatropin). As part of a
comprehensive treatment program for Short Bowel
Syndrome (Zorbtive).

Action
Produce growth (skeletal and cellular). Metabolic
actions include: Increased protein synthesis, In-
creased carbohydrate metabolism, Lipid mobiliza-
tion, Retention of sodium, phosphorus, and potas-
sium. Somatropin has the same amino acid
sequence as naturally occurring growth hormone;
somatrem has 1 additional amino acid. Both are
produced by recombinant DNA techniques. Growth
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hormone enhances GI tract mucosal transport of
water, electrolytes, and nutrients. Therapeutic Ef-
fects: Increased skeletal growth in children with
growth hormone deficiency. Replacement of soma-
tropin in deficient adults. Decreased wasting in pa-
tients with AIDS. Increased bone density in adult
growth hormone–deficient patients. Enhanced GI
absorption of water, electrolytes and nutrients in
short bowel syndrome.

Pharmacokinetics
Absorption: Well absorbed.
Distribution: Localize to highly perfused organs
(liver, kidneys).
Metabolism and Excretion: Broken down in re-
nal cells to amino acids that are recirculated; some
liver metabolism.
Half-life: Subcut—3.8 hr; IM—4.9 hr.

TIME/ACTION PROFILE (growth)

ROUTE ONSET PEAK DURATION

IM, subcut within 3 mo unknown 12–48 hr

Contraindications/Precautions
Contraindicated in: Closure of epiphyses; Active
neoplasia; Hypersensitivity to growth hormone, m-
cresol or glycerin (somatropin) or benzyl alcohol
(Zorbtive); Acute critical illness (therapy should not
be initiated) or respiratory failure; Diabetic retinop-
athy; Prader-Willi syndrome with obesity and respi-
ratory impairment (risk of fatal complications; can
be used only if growth hormone deficiency is docu-
mented); OB: Use only if clearly needed.
Use Cautiously in: Growth hormone deficiency
due to intracranial lesion; Coexisting adrenocortico-
tropic hormone (ACTH) deficiency; Diabetes (may
cause insulin resistance); Thyroid dysfunction; Lac-
tation: Safety not established; Geri:qsensitivity,q
risk of adverse reactions; use lower starting dose
and smaller dose increments.

Adverse Reactions/Side Effects
CV: edema of the hands and feet. Endo: hypergly-
cemia, hypothyroidism, insulin resistance. GI: PAN-
CREATITIS. Local: pain at injection site. MS: arthral-
gia; Serostim only, carpal tunnel syndrome,
musculoskeletal pain.

Interactions
Drug-Drug: Excessive corticosteroid use (equiv-
alent to 10–15 mg/m2/day) maypresponse to so-
matropin.

Route/Dosage
Somatrem (Protropin)
IM, Subcut (Children): Up to 0.3 mg (0.9 unit)/
kg weekly; subcut route is preferred.

Somatropin (Genotropin)
Subcut (Children): 0.16–0.48 mg/kg/wk divided
in 6–7 daily doses.
Subcut (Adults): 0.04–0.8 mg/kg/wk divided in
6–7 daily doses.

Somatropin (Humatrope)
Subcut (Adults): 0.018 unit/kg/day (up to 0.0375
unit/kg/day).
IM, Subcut (Children): 0.18 mg/kg (0.54 unit/
kg)/wk given in divided doses on 3 alternating days
or 6 times weekly (up to 0.3 mg/kg or 0.9 unit/kg/
wk).

Somatropin (Nutropin/Nutropin AQ)
Subcut (Children): Growth hormone inade-
quacy—0.3 mg/kg. Chronic renal insuffi-
ciency—0.35 mg/kg (1.05 units/kg)/wk given as
daily injections. Turner’s syndrome— �0.375 mg/
kg (1.125 units/kg)/wk in 3–7 divided doses.
Subcut (Adults): �0.006 mg/kg daily; may beqto
0.025 mg/kg/day in patients �35 yrs or 0.0125 mg/
kg in patients �35 yrs.

Somatropin (Norditropin)
Subcut (Adults): 0.004 mg/kg/day, may be in-
creased to 0.016 mg/kg/day after 6 wk or 0.2 mg/
day starting dose (without consideration of body
weight) then gradually increase by 0.1–0.2 mg/day
q 1–2 mo until clinical response achieved.
Subcut (Children): Growth hormone inade-
quacy—0.024–0.034 mg/kg 6–7 times weekly;
Short stature associated with Noonan’s syn-
drome—Up to 0.066 mg/kg/day; Short stature as-
sociated with Turner’s syndrome or short stature
born small for gestational age—Up to 0.067 mg/
kg/day.

Somatropin (Omnitrope)
Subcut (Adults): 0.04 mg/kg/wk given in 7 divided
doses; may beqat 4–8 wk intervals (up to 0.08
mg/kg/wk).
Subcut (Children): 0.16–0.24 mg/kg/wk given in
6–7 divided doses.

Somatropin (Saizen)
Subcut, IM (Children): 0.06 mg (0.18 unit/kg) 3
times weekly.
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Somatropin (Serostim)
Subcut (Adults): �55 kg—6 mg once daily; 45–
55 kg—5 mg once daily; 35–45 kg—4 mg once
daily; �35 kg—0.1 mg/kg once daily.

Somatropin (Tev-Tropin)
Subcut (Children): up to 0.1 mg/kg 3 times
weekly.

Somatropin (Zorbtive)
Subcut (Adults): 0.1 mg/kg/day for 4 wk (not to
exceed 8 mg/dose), dose may be stopped for 5 days
and resumed at half dose for fluid retention or ar-
thalgias.

Availability
Genotropin
Powder for injection: 1.5-mg intra-mix cartridge
(delivers 1.3 mg), 5.8-mg intra-mix cartridge (de-
livers 5 mg), 5.8-mg intra-mix cartridge (delivers 5
mg) as Pen 5 system, 13.8-mg intra-mix cartridge
(delivers 12 mg), 13.8-mg intra-mix cartridge (de-
livers 12 mg) as Pen 12 system, MiniQuick system
0.2 mg, MiniQuick system 0.4 mg, MiniQuick system
0.6 mg, MiniQuick system 0.8 mg, MiniQuick system
1 mg, MiniQuick system 1.4 mg, MiniQuick system
1.6 mg, MiniQuick system 1.8 mg, MiniQuick system
2 mg.

Humatrope
Powder for injection: 5-mg/vial.

Norditropin
Cartridges for injection (using Nordipen): 5
mg/1.5 mL (orange), 15 mg/1.5 mL (green). Pre-
filled pens for injection (Nordiflex): 5 mg/1.5
mL (orange), 10 mg/1.5 mL (blue), 15 mg/1.5 mL
(green), 30 mg/3 mL (purple). Prefilled pens for
injection (FlexPro): 5 mg/1.5 mL (orange), 10
mg/1.5 mL (blue), 15 mg/1.5 mL (green).

Nutropin
Powder for injection: 5-mg (13 units)/vial, 10-
mg (26 units)/vial.

Nutropin AQ
Solution for injection (AQ): 5 mg (15 units)/mL
in 2-mL vial.

Omnitrope
Powder for injection: 1.5 mg/vial, 5.8 mg/vial.
Cartridges for injection (using Omnitrope Pen
5 or 10): 5 mg/1.5 mL, 10 mg/1.5 mL.

Saizen
Powder for injection: 5-mg (15 units)/vial, 8.8-
mg (26.4 units)/vial.

Serostim
Powder for injection: 4-mg (12 units)/vial, 5-mg
(15 units)/vial, 6-mg (18 units)/vial.

Tev-Tropin
Powder for injection: 5-mg (15 units)/vial.

Zorbtive
Powder for injection: 8.8-mg multidose vials.

NURSING IMPLICATIONS
Assessment
● Assess for fluid retention (edema, arthralgia, car-

pal tunnel syndrome) especially in adults. May
occur frequently; reduce dose as necessary.

● Growth Failure: Monitor bone age annually and
growth rate determinations, height, and weight
every 3–6 mo during therapy.

● AIDS Wasting/Cachexia: Re-evaluate treatment
in patients who continue to lose weight in first 2
wk of treatment.

● Lab Test Considerations: Monitoring serum
insulin-like growth factor I (IGF-I) levels may be
useful during dose titration.

● Monitor thyroid function prior to and during
therapy. MaypT4, radioactive iodine uptake, and
thyroxine-binding capacity. Hypothyroidism ne-
cessitates concurrent thyroid replacement for
growth hormone to be effective. Serum inorganic
phosphorus, alkaline phosphatase, and parathy-
roid hormone mayqwith somatropin therapy.

● Monitor blood glucose periodically during ther-
apy. Diabetic patients may requireqinsulin dose.

● Monitor for development of neutralizing antibod-
ies if growth rate does not exceed 2.5 cm/6 mo.

● Monitor alkaline phosphatase closely in patients
with adult growth hormone deficiency.

Potential Nursing Diagnoses
Disturbed body image (Indications)

Implementation
● Rotate injection sites with each injection.
● Somatropin: Reconstitute 5-mg vial with 1.5–5

mL of sterile water for injection provided by man-
ufacturer (contains preservative m-cresol), aim-
ing the liquid against glass vial wall. Do not
shake; swirl gently to dissolve. Solution is clear;
do not use solutions that are cloudy or contain a
precipitate. Stable for 14 days when refrigerated;
do not freeze.

● Genotropin intra-mix: Dissolve powder with so-
lution provided with 2-chamber cartridge as di-
rected. Gently tip cartridge upside down a few
times until contents are completely dissolved. The
1.5-mg cartridge is stable following dilution for
24 hr if refrigerated. The 5.8-mg and 13.8-mg
cartridges contain preservatives and are stable for
14 days if refrigerated.

● Genotropin Pen: Prepare and administer as di-
rected in patient instruction insert. Store in the
refrigerator.
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● Genotropin MiniQuick: For single use only. In-
ject immediately after reconstitution; may be re-
frigerated for 24 hr after reconstitution. Follow
directions on patient package insert for reconsti-
tution and administration.

● Humatrope: Reconstitute each 5-mg vial with
1.5–5 mL of diluent provided. Stable for 14 days
if refrigerated.

● Norditropin: Reconstitute each 4-mg or 8-mg
vial with 2 mL of diluent. Use reconstituted vials
within 14 days. If using cartridges for the Nordi-
pen, each cartridge has a corresponding color-
coded pen which is graduated to deliver the ap-
propriate dose based on the concentration of
norditropin in the cartridge. Color coding of car-
tridge and pen must match. Nordiflex prefilled
pens contain multiple doses. After initial injec-
tion, use within 4 weeks if stored in refrigerator
or within 3 weeks if stored at room temperature.

● Nutropin/Nutropin AQ: Reconstitute 5-mg vial
with 1–5 mL and 10-mg vial with 1–10 mL of
bacteriostatic water for injection. Reconstituted
vials are stable for 14 days (Nutropin) or 28 days
(Nutropin AQ) if refrigerated.

● Omnitrope Pen: Insert cartridge into corre-
sponding Omnitrope Pen 5 delivery system. Fol-
low instructions in booklet provided by manufac-
turer. Solution is light sensitive; store in carton in
refrigerator for up to 21 days.

● Omnitrope vials: Reconstitute with provided
Sterile Water for Injection diluent. Do not shake.
Do not administer solutions that are cloudy or
contain a precipitate. 1.5 mg vial may be stored in
refrigerator for 24 hr after reconstitution. 5.8 mg
vial may be stored in carton in refrigerator up to
3 wk.

● Saizen: Reconstitute each 5-mg vial with 1–3 mL
of bacteriostatic water for injection. Reconstituted
vials are stable for 14 days if refrigerated. To use
cool.click needle-free injector, wind the device to
energize the spring, and draw medication into the
Crystal Check nozzle. Using firm pressure at the
injection site, hold the injector at a 90� angle and
press the blue actuator button.

● Serostim: Reconstitute each vial with 1 mL of
sterile water for injection. Use within 24 hr of re-
constitution.

● Tev-tropin: Reconstitute with 1–5 mL or 0.9%
NaCl. May be cloudy if refrigerated. Allow to
warm to room temperature. If remains solution
cloudy or contains particulate matter, do not use.

● Zorbtive: Reconstitute each 4-, 5-, or 6-mg vial
with 0.5–1 mL of sterile water for injection and

each 8.8-mg vial with 1 or 2 mL bacteriostatic wa-
ter for injection. Solution should be clear upon
reconstitution. Do not administer if cloudy upon
reconstitution (4-, 5-, or 6-mg vials) or after re-
frigeration (8.8-mg vial). After refrigeration may
contain small particles which should disappear
when allowed to warm to room temperature. So-
lution reconstituted with bacteriostatic water is
stable for 14 days if refrigerated.

● Subcut: Injection volume for somatropin should
not exceed 1 mL.

Patient/Family Teaching
● Instruct patient and parents on correct procedure

for reconstituting medication, site selection, tech-
nique for IM or subcut injection, and disposal of
needles and syringes. Review dose schedule. Par-
ents should report persistent pain or edema at in-
jection site.

● Explain rationale for prohibition of use for in-
creasing athletic performance. Administration to
persons without growth hormone deficiency or
after epiphyseal closure may result in acromegaly
(coarsening of facial features; enlarged hands,
feet, and internal organs; increased blood glu-
cose; hypertension).

● Emphasize need for regular follow-up with endo-
crinologist to ensure appropriate growth rate, to
evaluate lab work, and to determine bone age by
x-ray exam.

● Assure parents and child that these dose forms
are synthetic and therefore not capable of trans-
mitting Creutzfeldt-Jakob disease, as was the orig-
inal somatropin, which was extracted from hu-
man cadavers.

Evaluation/Desired Outcomes
● Child’s attainment of adult height in growth fail-

ure secondary to pituitary growth hormone defi-
ciency. Therapy is limited to period before clo-
sure of epiphyseal plates (approximately up to
14–15 yr in girls, 15–16 yr in boys). Failure to
increase growth rate, particularly during the first
year of therapy, indicates the need for close as-
sessment of compliance and evaluation for other
causes of growth failure (hypothyroidism, under-
nutrition, advanced bone age, antibodies to re-
combinant human GH).

● Replacement of somatropin in deficient adults.
● Decreased wasting in patients with AIDS.
● Enhanced GI absorption of water, electrolytes and

nutrients in short bowel syndrome.
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guaiFENesin (gwye-fen-e-sin)
Alfen Jr, Altarussin,

Balminil Expectorant,
Benylin Chest Congestion Extra

Strength, Breonesin,
Bronchophan Expectorant,
Chest Congestion,
Cough Syrup Expectorant, Diabetic

Tussin, Expectorant Syrup, Ganidin
NR, Guiatuss, Hytuss, Hytuss-2X,

Jack & Jill Expectorant, Mucinex,
Naldecon Senior EX, Organidin NR,
Robitussin, Scot-tussin Expectorant,
Siltussin SA, Siltussin DAS,

Vicks Chest Congestion Relief,
Vicks Dayquil Mucus Control

Classification
Therapeutic: allergy, cold, and cough rem-
edies, expectorant

Pregnancy Category C

Indications
Coughs associated with viral upper respiratory tract
infections.

Action
Reduces viscosity of tenacious secretions by increas-
ing respiratory tract fluid. Therapeutic Effects:
Mobilization and subsequent expectoration of mu-
cus.

Pharmacokinetics
Absorption: Well absorbed after oral administra-
tion.
Distribution: Unknown.
Metabolism and Excretion: Renally excreted as
metabolites.
Half-life: Unknown.

TIME/ACTION PROFILE (expectorant action)

ROUTE ONSET PEAK DURATION

PO 30 min unknown 4–6 hr
PO-ER unknown unknown 12 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Some prod-
ucts contain alcohol; avoid in patients with known
intolerance; Some products contain aspartame and
should be avoided in patients with phenylketonuria.
Use Cautiously in: Cough lasting �1 wk or ac-
companied by fever, rash, or headache; Patients re-
ceiving disulfiram (liquid products may contain al-

cohol); Diabetic patients (some products may
contain sugar); OB: Although safety has not been es-
tablished, guaifenesin has been used without ad-
verse effects; Pedi: OTC cough and cold products
containing this medication should be avoided in
children �4 yr .

Adverse Reactions/Side Effects
CNS: dizziness, headache. GI: nausea, diarrhea,
stomach pain, vomiting. Derm: rash, urticaria.

Interactions
Drug-Drug: None significant.

Route/Dosage
PO (Adults): 200–400 mg q 4 hr or 600–1200
mg q 12 hr as extended-release product (not to ex-
ceed 2400 mg/day).
PO (Children 6–12 yr): 100–200 mg q 4 hr or
600 mg q 12 hr as extended-release product (not to
exceed 1200 mg/day).
PO (Children 4–6 yr): 50–100 mg q 4 hr (not to
exceed 600 mg/day).

Availability (generic available)
Syrup: 100 mg/5 mLOTC. Oral solution: 100 mg/5
mLRx, OTC, 200 mg/5 mLOTC. Capsules: 200 mgOTC.
Tablets: 100 mgOTC, 200 mgRx, OTC, 1200 mg. Ex-
tended-release tablets (Mucinex): 600 mg,
1200 mg. In combination with: analgesics/anti-
pyretics, antihistamines, decongestants, and cough
suppressantsRx, OTC.

NURSING IMPLICATIONS
Assessment
● Assess lung sounds, frequency and type of cough,

and character of bronchial secretions periodi-
cally during therapy. Maintain fluid intake of
1500–2000 mL/day to decrease viscosity of se-
cretions.

Potential Nursing Diagnoses
Ineffective airway clearance (Indications)

Implementation
● Do not confuse guaifenesin with guanfacine. Do

not confuse Mucinex with Mucomyst.
● PO: Administer each dose of guaifenesin followed

by a full glass of water to decrease viscosity of se-
cretions.

● Extended-release tablets should be swallowed
whole; do not open, break, crush, or chew.

Patient/Family Teaching
● Instruct patient to cough effectively. Patient

should sit upright and take several deep breaths
before attempting to cough.

● Caution parents to avoid OTC cough and cold
products while breastfeeding or administering to
children �4 yrs.
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● Inform patient that drug may occasionally cause
dizziness. Avoid driving or other activities requir-
ing alertness until response to drug is known.

● Advise patient to limit talking, stop smoking,
maintain moisture in environmental air, and take
some sugarless gum or hard candy to help allevi-
ate the discomfort caused by a chronic nonpro-
ductive cough.

● Instruct patient to contact health care profes-
sional if cough persists longer than 1 wk or is ac-
companied by fever, rash, or persistent headache
or sore throat.

Evaluation/Desired Outcomes
● Easier mobilization and expectoration of mucus

from cough associated with upper respiratory in-
fection.

guanFACINE (gwahn-fa-seen)
Intuniv, Tenex
Classification
Therapeutic: antihypertensives
Pharmacologic: centrally acting antiadre-
nergics

Pregnancy Category B

Indications
Hypertension (with thiazide-type diuretics) (imme-
diate-release). Treatment of attention-deficit hyper-
activity disorder (ADHD) as monotherapy or as ad-
junctive therapy to stimulants (extended-release).

Action
Stimulates CNS alpha2-adrenergic receptors, pro-
ducing a decrease in sympathetic outflow to heart,
kidneys, and blood vessels. Result is decreased BP
and peripheral resistance, a slight decrease in heart
rate, and no change in cardiac output. Mechanism
of action in ADHD is unknown. Therapeutic Ef-
fects: Lowering of BP in hypertension. Increased at-
tention span in ADHD.

Pharmacokinetics
Absorption: Immediate-release is well absorbed
(80%); extended-release has lower rate and extent
of absorption (qabsorption with high-fat meals).
Distribution: Appears to be widely distributed.
Metabolism and Excretion: 50% metabolized
by the liver, 50% excreted unchanged by the kid-
neys.
Half-life: 17 hr.

TIME/ACTION PROFILE (antihypertensive
effect)

ROUTE ONSET PEAK DURATION

PO (single
dose)

unknown 8–12 hr 24 hr

PO (multiple
doses)

within 1 wk 1–3 mo unknown

Contraindications/Precautions
Contraindicated in: Hypersensitivity.
Use Cautiously in: Severe coronary artery disease
or recent myocardial infarction; Geri: May haveq
sensitivity, especially those with hepatic, cardiac, or
renal dysfunction; Cerebrovascular disease; Severe
renal or liver disease; History of hypotension, heart
block, bradycardia, or cardiovascular disease; OB,
Lactation, Pedi: Pregnancy, lactation, or children �6
yr (safety not established).

Adverse Reactions/Side Effects
CNS: drowsiness, headache, weakness, depression,
dizziness, fatigue, insomnia, irritability. EENT: tin-
nitus. Resp: dyspnea. CV: bradycardia, chest pain,
hypotension, palpitations, rebound hypertension,
syncope. GI: constipation, dry mouth, abdominal
pain, nausea. GU: erectile dysfunction.

Interactions
Drug-Drug:qhypotension with other anti-
hypertensives, nitrates, and acute ingestion of al-
cohol.qCNS depression may occur with other CNS
depressants, including alcohol, antihistamines,
opioid analgesics, tricyclic antidepressants,
and sedative/hypnotics. NSAIDs maypeffective-
ness. Adrenergics maypeffectiveness.qrisk of
hypotension and bradycardia with strong CYP3A4
inhibitors, including ketoconazole. Strong
CYP3A4 inducers, including rifampin maypef-
fects (anqin dose of guanfacine may be needed).
Mayqlevels of valproic acid.

Route/Dosage
Immediate-release and extended-release tablets
should not be interchanged.

Hypertension
PO (Adults): 1 mg daily given at bedtime, may be
qif necessary at 3–4 wk intervals up to 2 mg/day;
may also be given in 2 divided doses.

ADHD
PO (Adults and Children �6 yr): 1 mg daily in
morning; may beqby 1 mg/day at weekly intervals
to achieve dose of 1–4 mg/day.
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Availability (generic available)
Immediate-release tablets (Tenex): 1 mg, 2 mg.
Extended-release tablets (Intuniv): 1 mg, 2 mg,
3 mg, 4 mg.

NURSING IMPLICATIONS
Assessment
● Hypertension: Monitor BP (lying and standing)

and pulse frequently during initial dose adjust-
ment and periodically during therapy. Report sig-
nificant changes.

● Monitor frequency of prescription refills to deter-
mine adherence.

● ADHD: Assess attention span, impulse control,
and interactions with others.

● Lab Test Considerations: May cause tempo-
rary, clinically insignificantqin plasma growth
hormone levels.

● May causepin urinary catecholamines and vanil-
lylmandelic acid levels.

Potential Nursing Diagnoses
Risk for injury (Side Effects)
Noncompliance (Patient/Family Teaching)

Implementation
● Do not confuse guanfacine with guaifenesin.
● Do not substitute for extended-release tablets for

immediate-release tablets on a mg-mg basis.
Doses are not the same.

● PO: For hypertension: Administer daily dose at
bedtime to minimize daytime sedation.

● For ADHD: Administer once daily. Swallow ex-
tended-release tablets whole; do not crush, break
or chew. Do not administer with high fat meals,
due to increased exposure.

Patient/Family Teaching
● Advise patient to notify health care professional of

all Rx or OTC medications, vitamins, or herbal
products being taken and to consult with health
care professional before taking other medica-
tions, especially cough, cold, or allergy remedies.

● Caution patient to avoid alcohol and other CNS
depressants while taking guanfacine.

● Advise patient to notify health care professional if
dry mouth or constipation persists. Frequent
mouth rinses, good oral hygiene, and sugarless
gum or candy may minimize dry mouth. Increase
in fluid and fiber intake and exercise may de-
crease constipation.

● Instruct patient to notify health care professional
of medication regimen prior to treatment or sur-
gery.

● Advise patient to notify health care professional if
dizziness, prolonged drowsiness, fatigue, weak-

ness, depression, headache, sexual dysfunction,
mental depression, or sleep pattern disturbance
occurs. Discontinuation may be required if drug-
related mental depression occurs.

● Advise female patients to notify health care pro-
fessional if pregnancy is planned or suspected or
if breastfeeding.

● Emphasize the importance of follow-up exams to
evaluate effectiveness of medication.

● Hypertension: Emphasize the importance of
continuing to take medication as directed, even if
feeling well. Medication controls but does not
cure hypertension. Instruct patient to take medi-
cation at the same time each day. Take missed
doses as soon as remembered; do not double
doses. If 2 or more doses are missed, consult
health care professional. Do not discontinue
abruptly; may cause sympathetic overstimulation
(nervousness, anxiety, rebound hypertension,
chest pain, tachycardia, increased salivation, nau-
sea, trembling, stomach cramps, sweating, diffi-
culty sleeping). These effects may occur 2–7
days after discontinuation, although rebound hy-
pertension is rare and more likely to occur with
high doses.

● Advise patient to make sure enough medication is
available for weekends, holidays, and vacations. A
written prescription may be kept in wallet in case
of emergency.

● Encourage patient to comply with additional in-
terventions for hypertension (weight reduction,
low-sodium diet, smoking cessation, moderation
of alcohol consumption, regular exercise, and
stress management).

● Instruct patient and family on proper technique
for BP monitoring. Advise them to check BP at
least weekly and to report significant changes.

● May cause drowsiness or dizziness. Advise patient
to avoid driving or other activities requiring alert-
ness until response to the medication is known.

● ADHD: Instruct patient to take medication as di-
rected. Take missed doses as soon as possible,
but should not take more than the total daily
amount in any 24-hr period. Advise patient and
parents to read the Medication Guide prior to
starting therapy and with each Rx refill.

● Inform patient that sharing this medication may
be dangerous.

● Pedi: Advise parents to notify school nurse of
medication regimen.

Evaluation/Desired Outcomes
● Decrease in BP without excessive side effects.
● Improved attention span and social interactions

in ADHD. Re-evaluate use if used for �9 wks.
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halcinonide, See CORTICOSTEROIDS
(TOPICAL/LOCAL).

halobetasol, See CORTICOSTEROIDS
(TOPICAL/LOCAL).

haloperidol (ha-loe-per-i-dole)
Haldol, Haldol Decanoate
Classification
Therapeutic: antipsychotics
Pharmacologic: butyrophenones

Pregnancy Category C

Indications
Acute and chronic psychotic disorders including:
schizophrenia, manic states, drug-induced psycho-
ses. Schizophrenic patients who require long-term
parenteral (IM) antipsychotic therapy. Also useful in
managing aggressive or agitated patients. Tourette’s
syndrome. Severe behavioral problems in children
which may be accompanied by: unprovoked, com-
bative, explosive hyperexcitability, hyperactivity ac-
companied by conduct disorders (short-term use
when other modalities have failed). Considered sec-
ond-line treatment after failure with atypical antipsy-
chotic. Unlabeled Use: Nausea and vomiting from
surgery or chemotherapy.

Action
Alters the effects of dopamine in the CNS. Also has
anticholinergic and alpha-adrenergic blocking activ-
ity. Therapeutic Effects: Diminished signs and
symptoms of psychoses. Improved behavior in chil-
dren with Tourette’s syndrome or other behavioral
problems.

Pharmacokinetics
Absorption: Well absorbed following PO/IM ad-
ministration. Decanoate salt is slowly absorbed and
has a long duration of action.
Distribution: Concentrates in liver. Crosses pla-
centa; enters breast milk.
Protein Binding: 92%.
Metabolism and Excretion: Mostly metabolized
by the liver.
Half-life: 21–24 hr.

TIME/ACTION PROFILE (antipsychotic activity)

ROUTE ONSET PEAK DURATION

PO 2 hr 2–6 hr 8–12 hr
IM 20–30 min 30–45 min 4–8 hr†
IM (decano-

ate)
3–9 days unknown 1 mo

†Effect may persist for several days

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Angle-clo-
sure glaucoma; Bone marrow depression; CNS de-
pression; Parkinsonism; Severe liver or cardiovascu-
lar disease (QT interval prolonging conditions);
Some products contain tartrazine, sesame oil, or
benzyl alcohol and should be avoided in patients
with known intolerance or hypersensitivity.
Use Cautiously in: Debilitated patients (dosep
required); Cardiac disease (risk of QT prolongation
with high doses); Diabetes; Respiratory insuffi-
ciency; Prostatic hyperplasia; CNS tumors; Intestinal
obstruction; Seizures; OB: Neonates atqrisk for ex-
trapyramidal symptoms and withdrawal after deliv-
ery when exposed during the 3rd trimester; use only
if benefit outweighs risk to fetus; Lactation: Discon-
tinue drug or bottle-feed; Geri: Doseprequired due
toqsensitivity;qrisk of mortality in elderly patients
treated for dementia-related psychosis.

Adverse Reactions/Side Effects
CNS: SEIZURES, extrapyramidal reactions, confusion,
drowsiness, restlessness, tardive dyskinesia. EENT:
blurred vision, dry eyes. Resp: respiratory depres-
sion. CV: hypotension, tachycardia, ECG changes
(QT prolongation, torsade de pointes), ventricular
arrhythmias. GI: constipation, dry mouth, anorexia,
drug-induced hepatitis, ileus, weight gain. GU: im-
potence, urinary retention. Derm: diaphoresis,
photosensitivity, rashes. Endo: amenorrhea, galac-
torrhea, gynecomastia. Hemat: AGRANULOCYTOSIS,
anemia, leukopenia, neutropenia. Metab: hyperpy-
rexia. Misc: NEUROLEPTIC MALIGNANT SYNDROME, hy-
persensitivity reactions.

Interactions
Drug-Drug: May enhance the QTc-prolonging ef-
fect of QTc-prolonging agents.qhypotension
with antihypertensives, nitrates, or acute inges-
tion of alcohol.qanticholinergic effects with
drugs having anticholinergic properties, in-
cluding antihistamines, antidepressants, atro-
pine, phenothiazines, quinidine, and disopyr-
amide.qCNS depression with other CNS
depressants, including alcohol, antihistamines,
opioid analgesics, and sedative/hypnotics. Con-
current use with epinephrine may result in severe
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hypotension and tachycardia. Mayptherapeutic ef-
fects of levodopa. Acute encephalopathic syndrome
may occur when used with lithium. Dementia may
occur with methyldopa.
Drug-Natural Products: Kava-kava, valerian,
or chamomile canqCNS depression.

Route/Dosage
Haloperidol
PO (Adults): 0.5–5 mg 2–3 times daily. Patients
with severe symptoms may require up to 100 mg/
day.
PO (Geriatric Patients or Debilitated Pa-
tients): 0.5–2 mg twice daily initially; may be grad-
uallyqas needed.
PO (Children 3–12 yr or 15–40 kg): 0.25–0.5
mg/day given in 2–3 divided doses; increase by
0.25–0.5 mg every 5–7 days; maximum dose: 0.15
mg/kg/day (up to 0.75 mg/kg/day for Tourette’s syn-
drome or 0.15 mg/kg/day for psychoses).
IM (Adults): 2–5 mg q 1–8 hr (not to exceed 100
mg/day).
IM (Children 6–12 yr): 1–3 mg/dose every 4–8
hours to a maximum of 0.15 mg/kg/day.
IV (Adults): 0.5–5 mg, may be repeated q 30 min
(unlabeled).

Haloperidol Decanoate
IM (Adults): 10–15 times the previous daily PO
dose but not to exceed 100 mg initially, given
monthly (not to exceed 300 mg/mo).

Availability (generic available)
Tablets: 0.5 mg, 1 mg, 2 mg, 5 mg, 10 mg, 20 mg.
Oral concentrate: 2 mg/mL. Haloperidol lactate
injection: 5 mg/mL. Haloperidol decanoate in-
jection: 50 mg/mL, 100 mg/mL.

NURSING IMPLICATIONS
Assessment
● Assess mental status (orientation, mood, behav-

ior) prior to and periodically during therapy.
● Assess positive (hallucination, delusions) and

negative (social isolation) symptoms of schizo-
phrenia.

● Monitor BP (sitting, standing, lying) and pulse
prior to and frequently during the period of dose
adjustment. May cause QT interval changes on
ECG.

● Observe patient carefully when administering
medication, to ensure that medication is actually
taken and not hoarded.

● Monitor intake and output ratios and daily
weight. Assess patient for signs and symptoms of
dehydration (decreased thirst, lethargy, hemo-
concentration), especially in geriatric patients.

● Assess fluid intake and bowel function. Increased
bulk and fluids in the diet help minimize consti-
pating effects.

● Monitor patient for onset of akathisia (restless-
ness or desire to keep moving), which may ap-
pear within 6 hr of 1st dose and may be difficult
to distinguish from psychotic agitation. Benztro-
pine may be used to differentiate agitation from
akathisia. Observe closely for extrapyramidal side
effects (parkinsonian—difficulty speaking or
swallowing, loss of balance control, pill rolling of
hands, mask-like face, shuffling gait, rigidity,
tremors; and dystonic—muscle spasms, twisting
motions, twitching, inability to move eyes, weak-
ness of arms or legs). Trihexyphenidyl or Benzo-
tropine may be used to control these symptoms.
Benzodiazepines may alleviate akathisia.

● Monitor for tardive dyskinesia (uncontrolled
rhythmic movement of mouth, face, and extremi-
ties; lip smacking or puckering; puffing of
cheeks; uncontrolled chewing; rapid or worm-
like movements of tongue, excessive eye blink-
ing). Report immediately; may be irreversible.

● Monitor for symptoms related to hyperprolactine-
mia (menstrual abnormalities, galactorrhea, sex-
ual dysfunction).

● Monitor for development of neuroleptic malig-
nant syndrome (fever, respiratory distress, tachy-
cardia, seizures, diaphoresis, hypertension or hy-
potension, pallor, tiredness, severe muscle
stiffness, loss of bladder control). Report symp-
toms immediately. May also cause leukocytosis,
elevated liver function tests, elevated CPK.

● Lab Test Considerations: Monitor CBC with
differential and liver function tests periodically
during therapy.

● Monitor serum prolactin prior to and periodically
during therapy. May causeqserum prolactin lev-
els.

Potential Nursing Diagnoses
Disturbed thought process (Indications)
Disturbed sensory perception (specify: visual, audi-
tory, kinesthetic, gustatory, tactile, olfactory) (Indi-
cations)

Implementation
● Avoid skin contact with oral solution; may cause

contact dermatitis.
● PO: Administer with food or full glass of water or

milk to minimize GI irritation.
● Use calibrated measuring device for accurate

dosage. Do not dilute concentrate with coffee or
tea; may cause precipitation. May be given undi-
luted or mixed with water or juice.

● IM: Inject slowly, using 2-in., 21-gauge needle
into well-developed muscle via Z-track technique.
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Do not exceed 3 mL per injection site. Slight yel-
low color does not indicate altered potency. Keep
patient recumbent for at least 30 min following
injection to minimize hypotensive effects.

IV Administration

● IV: Haloperidol decanoate should not be admin-
istered IV.

● Direct IV: Diluent: May be administered undi-
luted for rapid control of acute psychosis or de-
lirium. Concentration: 5 mg/mL. Rate: Ad-
minister at a rate of 5 mg/min.

● Intermittent Infusion: Diluent: May be di-
luted in 30–50 mL of D5W. Rate: Infuse over 30
min.

● Y-Site Compatibility: alemtuzumab, amifostine,
aminocaproic acid, amiodarone, amphotericin B
liposome, amsacrine, anidulafungin, argatroban,
bivalirudin, bleomycin, carboplatin, carmustine,
caspofungin, ceftaroline, cisatracurium, cisplatin,
cladribine, clonidine, cyclophospamide, cytara-
bine, dactinomycin, daptomycin, dexmedetomi-
dine, diltiazem, docetaxel, doxacurium, doxoru-
bicin hydrochloride, doxorubicin liposome,
epirubicin, eptifibatide, ertapenem, etoposide,
etoposide phosphate, fenoldopam, filgrastim, flu-
darabine, gemcitabine, granisetron, hetastarch,
hydromorphone, idarubicin, ifosfamide, irinote-
can, ketamine, levofloxacin, linezolid, lorazepam,
mechlorethamine, melphalan, methadone, met-
ronidazole, milrinone, mitoxantrone, morphine,
mycophenolate, nesiritide, octreotide—, oxali-
platin, paclitaxel, palonosetron, pamidronate,
pancuronium, pemetrexed, potassium acetate,
propofol, quinupristin/dalfopristin, remifentanil,
rituximab, rocuronium, sodium acetate, tacroli-
mus, teniposide, thiotepa, tigecycline, tirofiban,
trastuzumab, vecuronium, vincristine, vinorel-
bine, voriconazole, zoledronic acid.

● Y-Site Incompatibility: acyclovir, allopurinol,
aminophylline, amphotericin B cholesteryl, am-
photericin B colloidal, amphotericin B lipid com-
plex, ampicillin, ampicillin/sulbactam, azathio-
prine, bumetanide, calcium chloride, cefazolin,
cefepime, cefonocid, cefoperazone, cefotaxime,
cefotetan, cefoxitin, ceftazidime, ceftriaxone, ce-
furoxime, chloramphenicol, clindamycin, dantro-
lene, dexamethasone sodium phosphate, diaze-
pam, diazoxide, epoetin alfa, fluorouracil, folic
acid, foscarnet, furosemide, ganciclovir, heparin,
hydralazine, hydrocortisone, imipenem/cilastatin,
indomethacin, ketorolac, magnesium sulfate,
methylprednisolone sodium succinate, nafcillin,
oxacillin, pantoprazole, penicillin G potassium,

pentobarbital, phenobarbital, phenytoin, pipera-
cillin/tazobactam, potassium chloride, sargra-
mostim, sodium bicarbonate, ticarcillin/clavulan-
ate, trimethoprim/sulfamethoxazole.

Patient/Family Teaching
● Advise patient to take medication as directed.

Take missed doses as soon as remembered, with
remaining doses evenly spaced throughout the
day. May require several weeks to obtain desired
effects. Do not increase dose or discontinue med-
ication without consulting health care profes-
sional. Abrupt withdrawal may cause dizziness;
nausea; vomiting; GI upset; trembling; or uncon-
trolled movements of mouth, tongue, or jaw.

● Inform patient of possibility of extrapyramidal
symptoms, tardive dyskinesia, and neuroleptic
malignant syndrome. Caution patient to report
symptoms immediately.

● Advise patient to change positions slowly to mini-
mize orthostatic hypotension.

● May cause drowsiness. Caution patient to avoid
driving or other activities requiring alertness until
response to medication is known.

● Caution patient to avoid taking alcohol or other
CNS depressants concurrently with this medica-
tion.

● Advise patient to use sunscreen and protective
clothing when exposed to the sun to prevent pho-
tosensitivity reactions. Extremes of temperature
should also be avoided; drug impairs body tem-
perature regulation.

● Instruct patient to use frequent mouth rinses,
good oral hygiene, and sugarless gum or candy to
minimize dry mouth.

● Advise patient to notify health care professional of
medication regimen prior to treatment or sur-
gery.

● Instruct patient to notify health care professional
promptly if weakness, tremors, visual distur-
bances, dark-colored urine or clay-colored
stools, sore throat, fever, menstrual abnormali-
ties, galactorrhea or sexual dysfunction occur.

● Emphasize the importance of routine follow-up
exams to monitor response to medication and de-
tect side effects.

Evaluation/Desired Outcomes
● Decrease in hallucinations, insomnia, agitation,

hostility, and delusions.
● Decreased tics and vocalization in Tourette’s syn-

drome.
● Improved behavior in children with severe behav-

ioral problems. If no therapeutic effects are seen
in 2–4 wk, dosage may be increased.
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HIGH ALERT

heparin (hep-a-rin)
Hepalean, Hep-Lock, Hep-Lock U/P

Classification
Therapeutic: anticoagulants
Pharmacologic: antithrombotics

Pregnancy Category C

Indications
Prophylaxis and treatment of various thromboem-
bolic disorders including: Venous thromboembo-
lism, Pulmonary emboli, Atrial fibrillation with em-
bolization, Acute and chronic consumptive
coagulopathies, Peripheral arterial thromboembo-
lism. Used in very low doses (10–100 units) to
maintain patency of IV catheters (heparin flush).

Action
Potentiates the inhibitory effect of antithrombin on
factor Xa and thrombin. In low doses, prevents the
conversion of prothrombin to thrombin by its effects
on factor Xa. Higher doses neutralize thrombin, pre-
venting the conversion of fibrinogen to fibrin. Ther-
apeutic Effects: Prevention of thrombus forma-
tion. Prevention of extension of existing thrombi
(full dose).

Pharmacokinetics
Absorption: Erratically absorbed following subcut
or IM administration.
Distribution: Does not cross the placenta or enter
breast milk.
Protein Binding: Very high (to low-density lipo-
proteins, globulins, and fibrinogen).
Metabolism and Excretion: Probably removed
by the reticuloendothelial system (lymph nodes,
spleen).
Half-life: 1–2 hr (qwith increasing dose); af-
fected by obesity, renal and hepatic function, malig-
nancy, presence of pulmonary embolism, and infec-
tions.

TIME/ACTION PROFILE (anticoagulant effect)

ROUTE ONSET PEAK DURATION

Heparin sub-
cut

20–60 min 2 hr 8–12 hr

Heparin IV immediate 5–10 min 2–6 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Uncon-
trolled bleeding; Severe thrombocytopenia; Open
wounds (full dose); Avoid use of products contain-
ing benzyl alcohol in premature infants.
Use Cautiously in: Severe liver or kidney disease;
Retinopathy (hypertensive or diabetic); Untreated
hypertension; Ulcer disease; Spinal cord or brain in-

jury; History of congenital or acquired bleeding dis-
order; Malignancy; OB: May be used during preg-
nancy, but use with caution during the last trimester
and in the immediate postpartum period; Geri:
Women �60 yr haveqrisk of bleeding.
Exercise Extreme Caution in: Severe uncon-
trolled hypertension; Bacterial endocarditis, bleed-
ing disorders; GI bleeding/ulceration/pathology;
Hemorrhagic stroke; Recent CNS or ophthalmologic
surgery; Active GI bleeding/ulceration; History of
thrombocytopenia related to heparin.

Adverse Reactions/Side Effects
GI: drug-induced hepatitis. Derm: alopecia (long-
term use), rashes, urticaria. Hemat: BLEEDING, HEP-
ARIN-INDUCED THROMBOCYTOPENIA (HIT) (WITH OR

WITHOUT THROMBOSIS), anemia. Local: pain at in-
jection site. MS: osteoporosis (long-term use).
Misc: fever, hypersensitivity.

Interactions
Heparin is frequently used concurrently or sequen-
tially with other agents affecting coagulation. The
risk of potentially serious interactions is greatest
with full anticoagulation.
Drug-Drug: Risk of bleeding may beqby concur-
rent use of drugs that affect platelet function,
including aspirin, NSAIDs, clopidogrel, dipyrid-
amole, some penicillins, ticlopidine, abcixi-
mab, eptifibitide, tirofiban, and dextran. Risk of
bleeding may beqby concurrent use of drugs that
cause hypoprothrombinemia, including quini-
dine, cefoperazone, cefotetan, and valproic
acid. Concurrent use of thrombolyticsqrisk of
bleeding. Heparins affect the prothrombin time used
in assessing the response to warfarin. Digoxin,
tetracyclines, nicotine, and antihistamines may
panticoagulant effect of heparin. Streptokinase
may be followed by relative resistance to heparin.
Drug-Natural Products:qrisk of bleeding with
arnica, anise, chamomile, clove, dong quai, fe-
ver few, garlic, ginger, and Panax ginseng.

Route/Dosage
Therapeutic Anticoagulation
IV (Adults): Intermittent bolus—10,000 units,
followed by 5000–10,000 units q 4–6 hr. Continu-
ous infusion—5000 units (35–70 units/kg), fol-
lowed by 20,000–40,000 units infused over 24 hr
(approx. 1000 units/hr or 15–18 units/kg/hr).
IV (Children � 1 yr): Intermittent bolus—50–
100 units/kg, followed by 50–100 units/kg q 4 hr.
Continuous infusion—Loading dose 75 units/kg,
followed by 20 units/kg/hr, adjust to maintain aPTT
of 60–85 sec.
IV (Neonates and Infants �1 yr): Continuous
infusion—Loading dose 75 units/kg, followed by
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28 units/kg/hr, adjust to maintain aPTT of 60–85
sec.
Subcut (Adults): 5000 units IV, followed by initial
subcut dose of 10,000–20,000 units, then 8000–
10,000 units q 8 hr or 15,000–20,000 units q 12
hr.

Prophylaxis of Thromboembolism
Subcut (Adults): 5000 units q 8–12 hr (may be
started 2 hr prior to surgery).

Cardiovascular Surgery
IV (Adults): At least 150 units/kg (300 units/kg if
procedure �60 min; 400 units/kg if �60 min).
Intraarterial (Neonates , Infants, and Chil-
dren): 100–150 units/kg via an artery prior to car-
diac catheterization.

Line Flushing
IV (Adults and Children): 10–100 units/mL (10
units/mL for infants �10 kg, 100 units/mL for all
others) solution to fill heparin lock set to needle
hub; replace after each use.

Total Parenteral Nutrition
IV (Adults and Children): 0.5–1 units/mL (final
solution concentration) to maintain line patency.

Arterial Line Patency
Intraarterial (Neonates): 0.5–2 units/mL.

Availability (generic available)
Heparin Sodium
Solution for injection: 10 units/mL, 100 units/
mL, 1000 units/mL, 5000 units/mL, 7500 units/mL,
10,000 units/mL, 20,000 units/mL, 40,000 units/mL.
Premixed solution: 1000 units/500 mL, 2000
units/1000 mL, 12,500 units/250 mL, 25,000 units
in 250 and 500 mL.

NURSING IMPLICATIONS
Assessment
● Assess for signs of bleeding and hemorrhage

(bleeding gums; nosebleed; unusual bruising;
black, tarry stools; hematuria; fall in hematocrit
or BP; guaiac-positive stools). Notify health care
professional if these occur.

● Assess patient for evidence of additional or in-
creased thrombosis. Symptoms will depend on
area of involvement.

● Monitor patient for hypersensitivity reactions
(chills, fever, urticaria).

● Subcut: Observe injection sites for hematomas,
ecchymosis, or inflammation.

● Lab Test Considerations: Monitor activated
partial thromboplastin time (aPTT) and hemato-

crit prior to and periodically during therapy.
When intermittent IV therapy is used, draw aPTT
levels 30 min before each dose during initial ther-
apy and then periodically. During continuous
administration, monitor aPTT levels every 4 hr
during early therapy. For Subcut therapy, draw
blood 4–6 hr after injection.

● Monitor platelet count every 2–3 days through-
out therapy. May cause mild thrombocytopenia,
which appears on 4th day and resolves despite
continued heparin therapy. Heparin-induced
thrombocytopenia (HIT), a more severe form
which necessitates discontinuing medication, may
develop on 8th day of therapy; may reduce plate-
let count to as low as 5000/mm3 and lead to in-
creased resistance to heparin therapy. HIT may
progress to development of venous and arterial
thrombosis (HITT) and may occur up to several
wk after discontinuation. Patients who have re-
ceived a previous course of heparin may be at
higher risk for severe thrombocytopenia for sev-
eral months after the initial course.

● May cause hyperkalemia andqAST and ALT lev-
els.

● Toxicity and Overdose: Protamine sulfate is
the antidote. Due to short half-life, overdose can
often be treated by withdrawing the drug.

Potential Nursing Diagnoses
Ineffective tissue perfusion (Indications)
Risk for injury (Side Effects)

Implementation
● High Alert: Fatal hemorrhages have occurred in

pediatric patients due to errors in which heparin
sodium injection vials were confused with hepa-
rin flush vials. Carefully examine all heparin so-
dium injection vials to confirm the correct vial
choice prior to administration. Have second
practitioner independently check original order,
dose calculation, and infusion pump settings. Un-
intended concomitant use of two heparin prod-
ucts (unfractionated heparin and LMW heparins)
has resulted in serious harm or death. Review pa-
tients’ recent (emergency department, operating
room) and current medication administration re-
cords before administering any heparin or LMW
heparin product. Do not confuse heparin with
Hespan (hetastarch in sodium chloride). Do not
confuse vials of heparin with vials of insulin.

● Inform all personnel caring for patient of antico-
agulant therapy. Venipunctures and injection sites
require application of pressure to prevent bleed-
ing or hematoma formation. Avoid IM injections
of other medications; hematomas may develop.



Name /bks_51510_deglin_dg/51510_h        02/29/2012 02:22PM     Plate # 0-Composite pg 646   # 1

646 heparin

● In patients requiring long-term anticoagulation,
oral anticoagulant therapy should be instituted
4–5 days prior to discontinuing heparin therapy.

● Solution is colorless to slightly yellow.

IV Administration

● pH: 5.0–8.0.
● Subcut: Administer deep into subcut tissue. Al-

ternate injection sites between arm and the left
and right abdominal wall above the iliac crest. In-
ject entire length of needle at a 45�- or 90�-angle
into a skin fold held between thumb and forefin-
ger; hold skin fold throughout injection. Do not
aspirate or massage. Rotate sites frequently. Do
not administer IM because of danger of hema-
toma formation. Solution should be clear; do not
inject solution containing particulate matter.

● Direct IV: Diluent: Administer loading dose
undiluted. Concentration: Varies depending
upon vial used. Rate: Administer over at least 1
min. Loading dose given before continuous infu-
sion.

● Continuous Infusion: Diluent: Dilute 25,000
units of heparin in 250–500 mL of 0.9% NaCl or
D5W. Premixed infusions are already diluted and
ready to use. Admixed solutions stable for 24 hr
at room temperature or if refrigerated. Premixed
infusion stable for 30 days once overwrap re-
moved. Concentration: 50–100 units/mL.
Rate: See Route/Dosage section. Adjust to main-
tain therapeutic aPTT. Use an infusion pump to
ensure accuracy.

● Flush: To prevent clot formation in intermittent
infusion (heparin lock) sets, inject dilute heparin
solution of 10–100 units/0.5–1 mL after each
medication injection or every 8–12 hr. To pre-
vent incompatibility of heparin with medication,
flush lock set with sterile water or 0.9% NaCl for
injection before and after medication is adminis-
tered.

● Y-Site Compatibility: acyclovir, alemtuzumab,
alfentanil, allopurinol, amifostine, aminocaproic
acid, aminophylline, amphotericin B lipid com-
plex, amphotericin B liposome, anidulafungin,
argatroban, ascorbic acid, atropine, azathioprine,
aztreonam, benztropine, bivalirudin, bleomycin,
bumetanide, buprenorphine, butorphanol, cal-
cium chloride, calcium gluconate, carboplatin,
carmustine, cefazolin, cefoperazone, cefotaxime,
cefotetan, cefoxitin, ceftaroline, ceftazidime, cef-
triaxone, cefuroxime, chloramphenicol, cisplatin,
cladribine, clindamycin, cyanocobalamin, cyclo-
sporine, cytarabine, dactinomycin, daptomycin,
dexamethasone, dexmedetomidine, digoxin, do-
cetaxel, dopamine, doripenem, doxacurium, dox-
apram, doxorubicin liposome, edrophonium, en-
alaprilat, ephedrine, epinephrine, epoetin alfa,

eptifibatide, ertapenem, estrogens, conjugated,
etoposide, etoposide phosphate, famotidine, fen-
oldopam, fentanyl, fluconazole, fludarabine, flu-
mazenil, fluorouracil, folic acid, foscarnet, ganci-
clovir, gemcitabine, glycopyrrolate, granisetron,
hydrocortisone, hydromorphone, ifosfamide, imi-
penem/cilastatin, indomethacin, irinotecan, iso-
proterenol, kanamycin, ketorolac, leucovorin,
lidocaine, linezolid, lorazepam, magnesium sul-
fate, mannitol, mechlorethamine, melphalan,
meropenem, metaraminol, methotrexate, me-
thoxamine, methyldopate, methylergonovine,
metoclopramide, metoprolol, metronidazole, mi-
cafungin, midazolam, milrinone, mitomycin,
morphine, multiple vitamins, nafcillin, nalbu-
phine, naloxone, neostigmine, nitroglycerin, ni-
troprusside, norepinephrine, octreotide, ondan-
setron, oxacillin, oxaliplatin, oxytocin, paclitaxel,
palonosetron, pamidronate, pancuronium, pan-
toprazole, pemetrexed, penicillin G, pentobarbi-
tal, phenobarbital, phentolamine, phenylephrine,
phytonadione, piperacillin/tazobactam, potas-
sium acetate, potassium chloride, procainamide,
propofol, propranolol, pyridostigmine, pyridox-
ime, ranitidine, remifentanil, rituximab, rocuron-
ium, sargramostim, scopolamine, sodium ace-
tate, sodium bicarbonate, streptokinase,
succinylcholine, sufentanil, tacrolimus, theophyl-
line, thiamine, thiopental, thiotepa, ticarcillin/cla-
vulanate, tigecycline, tirofiban, tolazoline, tranex-
amic acid, trastuzumab, trimetaphan,
vasopressin, vecuronium, verapamil, vinblastine,
vincristine, voriconazole, warfarin, zidovudine,
zoledronic acid.

● Y-Site Incompatibility: alteplase, amikacin,
amiodarone, amphotericin B cholesteryl, amsa-
crine, caspofungin, ciprofloxacin, dantrolene, di-
azepam, diazoxide, doxycycline, epirubicin, fil-
grastim, gentamicin, haloperidol, hydroxyzine,
idarubicin, ketamine, levofloxacin, mitoxan-
drone, mycophenolate, palifermin, papaverine,
pentamidine, phenytoin, protamine, quinupristin/
dalfopristin, reteplase, tobramycin, trimetho-
prim/sulfamethoxazole, vancomycin.

● Additive Compatibility: It is recommended that
heparin not be mixed in solution with other medi-
cations when given for anticoagulation, even
those that are compatible, because changes in
rate of heparin infusion may be required that
would also affect admixtures.

Patient/Family Teaching
● Advise patient to report any symptoms of unusual

bleeding or bruising to health care professional
immediately.

● Instruct patient not to take medications contain-
ing aspirin or NSAIDs while on heparin therapy.
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● Caution patient to avoid IM injections and activi-
ties leading to injury and to use a soft toothbrush
and electric razor during heparin therapy.

● Advise patient to inform health care professional
of medication regimen prior to treatment or sur-
gery.

● Patients on anticoagulant therapy should carry an
identification card with this information at all
times.

Evaluation/Desired Outcomes
● Prolonged partial thromboplastin time (PTT) of

1.5–2.5 times the control, without signs of hem-
orrhage.

● Prevention of deep vein thrombosis and pulmo-
nary emboli.

● Patency of IV catheters.

HIGH ALERT

HEPARINS (LOW MOLECULAR
WEIGHT)
dalteparin (dal-te-pa-rin)
Fragmin

enoxaparin (e-nox-a-pa-rin)
Lovenox
Classification
Therapeutic: anticoagulants
Pharmacologic: antithrombotics

Pregnancy Category B

Indications
Enoxaparin and dalteparin: Prevention of venous
thromboembolism (VTE) (deep vein thrombosis
(DVT) and/or pulmonary embolism (PE)) in surgi-
cal or medical patients. Dalteparin only: Extended
treatment of symptomatic DVT and/or PE in patients
with cancer. Enoxaparin: Treatment of DVT with or
without PE (with warfarin). Enoxaparin and dal-
teparin only: Prevention of ischemic complications
(with aspirin) from unstable angina and non-ST-
segment-elevation MI. Enoxaparin only: Treat-
ment of acute ST-segment-elevation MI (with throm-
bolytics or percutaneous coronary intervention).

Action
Potentiate the inhibitory effect of antithrombin on
factor Xa and thrombin. Therapeutic Effects:
Prevention of thrombus formation.

Pharmacokinetics
Absorption: Well absorbed after subcut adminis-
tration (87% for dalteparin, 92% for enoxaparin).

Distribution: Unknown.
Metabolism and Excretion: Dalteparin—un-
known; enoxaparin—primarily eliminated renally.
Half-life: Dalteparin—2.1–2.3 hr; enoxa-
parin—3–6 hr (all areqin renal insufficiency).

TIME/ACTION PROFILE (anticoagulant effect)

ROUTE ONSET PEAK DURATION

Dalteparin
subcut

rapid 4 hr up to 24 hr

Enoxaparin
subcut

unknown 3–5 hr 12 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity to specific
agents or pork products; cross-sensitivity may oc-
cur; Some products contain sulfites or benzyl alco-
hol and should be avoided in patients with known
hypersensitivity or intolerance; Active major bleed-
ing; History of heparin-induced thrombocytopenia;
Dalteparin— regional anesthesia during treatment
for unstable angina/non–Q-wave MI.
Use Cautiously in: Severe hepatic or renal dis-
ease (adjust dose of enoxaparin if CCr �30 mL/
min); Women �45 kg or men �57 kg; Retinopathy
(hypertensive or diabetic); Untreated hypertension;
Geri: May haveqrisk of bleeding due to age-related
pin renal function; Dalteparin-Geri:qmortality in
patients � 70 yrs with renal insufficiency; Recent
history of ulcer disease; History of congenital or ac-
quired bleeding disorder; OB, Lactation, Pedi: Safety
not established; should not be used in pregnant pa-
tients with prosthetic heart valves without careful
monitoring.
Exercise Extreme Caution in: Spinal/epidural
anesthesia (qrisk of spinal/epidural hematomas,
especially with concurrent NSAIDs, repeated or trau-
matic epidural puncture, or indwelling epidural
catheter); Severe uncontrolled hypertension; Bacte-
rial endocarditis; Bleeding disorders.

Adverse Reactions/Side Effects
CNS: dizziness, headache, insomnia. CV: edema.
GI: constipation,qliver enzymes, nausea, vomiting.
GU: urinary retention. Derm: ecchymoses, pruri-
tus, rash, urticaria. Hemat: BLEEDING, anemia,
thrombocytopenia. Local: erythema at injection
site, hematoma, irritation, pain. Misc: fever.

Interactions
Drug-Drug: Risk of bleeding may beqby concur-
rent use of drugs that affect platelet function
and coagulation, including warfarin, aspirin,
NSAIDs, dipyridamole, clopidogrel, ticlopi-
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dine, abciximab, eptifibatide, tirofiban, and
thrombolytics.
Drug-Natural Products:qbleeding risk with,
arnica, chamomile, clove, feverfew, garlic, gin-
ger, ginkgo, Panax ginseng, and others.

Route/Dosage
Dalteparin
Subcut (Adults): Prophylaxis of DVT following
abdominal surgery—2500 IU 1–2 hr before sur-
gery, then once daily for 5–10 days; Prophylaxis of
VTE in high-risk patients undergoing abdominal
surgery—5000 IU evening before surgery, then
once daily for 5–10 days or in patients with malig-
nancy, 2500 IU 1–2 hr before surgery, another
2500 IU 12 hr later, then 5000 IU once daily for 5–
10 days; Prophylaxis of VTE in patients undergo-
ing hip replacement surgery—2500 IU within 2 hr
before surgery, then 2500 IU 4–8 hr after surgery,
then 5000 IU once daily (start at least 6 hr after
postsurgical dose) for 5–10 days or 5000 IU eve-
ning before surgery (10–14 hr before surgery),
then 5000 IU 4–8 hr after surgery, then 5000 IU
once daily for 5–10 days or 2500 IU 4–8 hr after
surgery, then 5000 IU once daily (start at least 6 hr
after postsurgical dose); Prophylaxis of VTE in
medical patients with severely restricted mobility
during acute illness: 5000 IU once daily for 12 to
14 days. Unstable angina/non–ST-segment-eleva-
tion MI—120 IU/kg (not to exceed 10,000 IU) q
12 hr for 5–8 days with concurrent aspirin; Ex-
tended treatment of symptomatic VTE in cancer
patients—200 IU/kg (not to exceed 18,000 IU)
once daily for first 30 days, followed by 150
IU/kg (not to exceed 18,000 IU) once daily for
months 2–6.

Renal Impairment
Subcut (Adults): Cancer patients receiving ex-
tended treatment of symptomatic VTE with CCr
�30 mL/min—Monitor anti-Xa levels (target 0.5–
1.5 IU/mL).

Enoxaparin
Subcut (Adults): VTE prophylaxis in patients un-
dergoing knee replacement surgery—30 mg q 12
hr starting 12–24 hr postop for 7–10 days; VTE
prophylaxis in patients undergoing hip replace-
ment surgery—30 mg q 12 hr starting 12–24 hr
postop or 40 mg once daily starting 12 hr before
surgery (either dose may be continued for 7–14
days; continued prophylaxis with 40 mg once daily
may be continued for up to 3 wk); VTE prophylaxis
following abdominal surgery—40 mg once daily
starting 2 hr before surgery and then continued for
7–12 days or until ambulatory (up to 14 days); VTE
prophylaxis in medical patients with acute ill-

ness—40 mg once daily for 6–14 days; Treatment
of DVT/PE (outpatient)—1 mg/kg q 12 hr. Warfa-
rin should be started within 72 hr; enoxaparin may
be continued for a minimum of 5 days and until
therapeutic anticoagulation with warfarin is
achieved (INR �2 for 2 consecutive days); Treat-
ment of DVT/PE (inpatient)—1 mg/kg q 12 hr or
1.5 mg/kg once daily. Warfarin should be started
within 72 hr; enoxaparin may be continued for a
minimum of 5 days and until therapeutic anticoagu-
lation with warfarin is achieved (INR �2 for two
consecutive days); Unstable angina/non—ST-seg-
ment-elevation MI—1 mg/kg q 12 hr for 2–8
days (with aspirin).
IV, Subcut (Adults �75 yr): Acute ST–segment-
elevation MI—Administer single IV bolus of 30 mg
plus 1 mg/kg subcut dose (maximum of 100 mg for
first 2 doses only), followed by 1 mg/kg subcut q 12
hr. The usual duration of treatment is 2–8 days. In
patients undergoing percutaneous coronary inter-
vention, if last subcut dose was �8 hr before balloon
inflation, no additional dosing needed; if last subcut
dose was �8 hr before balloon inflation, administer
single IV bolus of 0.3 mg/kg.
Subcut (Adults �75 yr): Acute ST-segment-ele-
vation MI—0.75 mg/kg every 12 hr (no IV bolus
needed) (maximum of 75 mg for first 2 doses only;
no initial bolus). The usual duration of treatment is
2–8 days.

Renal Impairment
Subcut (Adults CCr �30 mL/min): VTE prophy-
laxis for abdominal or knee/hip replacement sur-
gery—30 mg once daily. Treatment of DVT/PE—
1 mg/kg once daily. Unstable angina/non-ST-seg-
ment-elevation MI—1 mg/kg once daily. Acute
ST-segment-elevation MI (patients �75 yr)—
Single IV bolus of 30 mg plus 1 mg/kg subcut dose,
followed by 1 mg/kg subcut once daily. Acute ST-
segment-elevation MI (patients �75 yr)— 1 mg/
kg once daily (no initial bolus).

Availability
Dalteparin
Solution for injection (prefilled syringes):
2500 IU/0.2 mL, 5000 IU/0.2 mL, 7500 IU/0.3 mL,
10,000 IU/0.4 mL, 10,000 IU/1 mL, 12,500 IU/0.5
mL, 15,000 IU/0.6 mL, 18,000 IU/0.72 mL. Solu-
tion for injection (multidose vials): 10,000 IU/
mL in 9.5-mL vials, 25,000 IU/mL in 3.8-mL vials.

Enoxaparin (generic available)
Solution for injection (prefilled syringes): 30
mg/0.3 mL, 40 mg/0.4 mL, 60 mg/0.6 mL, 80 mg/
0.8 mL, 100 mg/1 mL, 120 mg/0.8 mL, 150 mg/mL.
Solution for injection (multidose vials): 300
mg/3 mL.
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NURSING IMPLICATIONS
Assessment
● Assess for signs of bleeding and hemorrhage

(bleeding gums; nosebleed; unusual bruising;
black, tarry stools; hematuria; fall in hematocrit
or BP; guaiac-positive stools); bleeding from sur-
gical site. Notify health care professional if these
occur.

● Assess for evidence of additional or increased
thrombosis. Symptoms depend on area of in-
volvement. Monitor neurological status frequently
for signs of neurological impairment. May re-
quire urgent treatment.

● Monitor for hypersensitivity reactions (chills, fe-
ver, urticaria). Report signs to health care profes-
sional.

● Monitor patients with epidural catheters fre-
quently for signs and symptoms of neurologic im-
pairment.

● Subcut: Observe injection sites for hematomas,
ecchymosis, or inflammation.

● Lab Test Considerations: Monitor CBC, plate-
let count, and stools for occult blood periodically
during therapy. If thrombocytopenia occurs
(platelet count �100,000/mm3), discontinue
therapy. If hematocritpunexpectedly, assess pa-
tient for potential bleeding sites. For dalteparin
use for extended treatment of symptomatic VTE in
cancer patients, if plateletspto 50,000–
100,000/mm3, reduce dose to 2500 IU once daily
until recovery to �100,000/mm3; if platelets
�50,000/mm3, discontinue until count returns to
�50,000/mm3.

● Special monitoring of aPTT is not necessary.
Monitoring of anti-Xa levels may be considered in
patients who are obese or have renal dysfunction
(for enoxaparin, obtain 4 hr after injection).

● May causeqin AST and ALT levels.
● Toxicity and Overdose: For enoxaparin

overdose, protamine sulfate 1 mg for each mg of
enoxaparin should be administered by slow IV
injection. For dalteparin overdose, protamine
sulfate 1 mg for each 100 anti-factor Xa IU of dal-
teparin should be administered by slow IV injec-
tion. If the aPTT measured 2–4 hr after prot-
amine administration remains prolonged, a 2nd
infusion of protamine 0.5 mg/100 anti-factor Xa
IU of dalteparin may be administered.

Potential Nursing Diagnoses
Ineffective tissue perfusion (Indications)
Risk for injury (Side Effects)

Implementation
● High Alert: Unintended concomitant use of two

heparin products (unfractionated heparin and
low molecular weight heparins) has resulted in
serious harm and death. Review patients’ recent
and current medication administration records
before administering any heparin or low-molecu-
lar-weight heparin product.

● Do not confuse Lovenox with Levemir.
● Cannot be used interchangeably (unit for unit)

with unfractionated heparin or other low-molec-
ular-weight heparins.

● Subcut: Administer deep into subcut tissue. Al-
ternate injection sites daily between the left and
right anterolateral and left and right posterolat-
eral abdominal wall, the upper thigh, or buttocks.
Inject entire length of needle at a 45� or 90� an-
gle into a skin fold held between thumb and for-
efinger; hold skin fold throughout injection. Do
not aspirate or massage. Rotate sites frequently.
Do not administer IM because of danger of hema-
toma formation. Solution should be clear and
colorless to slightly yellow; do not inject solution
containing particulate matter.

● If excessive bruising occurs, ice cube massage of
site before injection may lessen bruising.

● Enoxaparin: To avoid the loss of drug, do not
expel the air bubble from the syringe before the
injection.

● Subcut: Per manufacturer’s recommendations,
to enhance absorption, inject enoxaparin into left
or right anterolateral or posterolateral abdominal
wall only.

● To minimize risk of bleeding after vascular in-
strumentation for unstable angina, recommended
intervals between doses should be followed
closely. Leave vascular access sheath in place for
6–8 hr after enoxaparin dose. Give next enoxa-
parin dose �6–8 hr after sheath removal. Ob-
serve site for bleeding or hematoma formation.

● Direct IV: Use multidose vial for bolus injec-
tions. Administer through a pre-exsting IV line.
Flush line with 0.9% NaCl or D5W before and af-
ter administration.

Patient/Family Teaching
● Advise patient to report any symptoms of unusual

bleeding or bruising, dizziness, itching, rash, fe-
ver, swelling, or difficulty breathing to health care
professional immediately.

● Instruct patient not to take aspirin or NSAIDs
without consulting health care professional while
on therapy.
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Evaluation/Desired Outcomes
● Prevention of DVT and pulmonary emboli (enox-

aparin and dalteparin only).
● Resolution of DVT and pulmonary embolism

(enoxaparin only).
● Prevention of ischemic complications (with aspi-

rin) in patients with unstable angina or non–
ST—segment—elevation MI (enoxaparin and
dalteparin only).

● Prevention of recurrent MI or death in patients
with acute ST-segment-elevation MI (enoxparin
only).

HISTAMINE H2 ANTAGONISTS
cimetidine (sye-me-ti-deen)
Tagamet, Tagamet HB

famotidine (fa-moe-ti-deen)
Acid Control, Pepcid, Pepcid AC,
Peptic Guard, Ulcidine

nizatidine (ni-za-ti-deen)
Axid, Axid AR

ranitidine (ra-ni-ti-deen)
Acid Reducer, Zantac, Zantac EF-

FERdose, Zantac 75, Zantac 150
Classification
Therapeutic: antiulcer agents
Pharmacologic: histamine H2 antagonists

Pregnancy Category B

Indications
Short-term treatment of active duodenal ulcers and
benign gastric ulcers. Maintenance therapy for duo-
denal and gastric ulcers after healing of active ul-
cers. Management of GERD. Treatment of heartburn,
acid indigestion, and sour stomach (OTC use). Ci-
metidine, famotidine, ranitidine: Management
of gastric hypersecretory states (Zollinger-Ellison
syndrome). Famotidine, ranitidine IV: Preven-
tion and treatment of stress-induced upper GI bleed-
ing in critically ill patients. Ranitidine: Treatment
of and maintenance therapy for erosive esophagitis.
Unlabeled Use: Management of GI symptoms as-
sociated with the use of NSAIDs. Prevention of acid
inactivation of supplemental pancreatic enzymes in
patients with pancreatic insufficiency. Management
of urticaria.

Action
Inhibits the action of histamine at the H2-receptor
site located primarily in gastric parietal cells, result-
ing in inhibition of gastric acid secretion. Thera-
peutic Effects: Healing and prevention of ulcers.

Decreased symptoms of gastroesophageal reflux.
Decreased secretion of gastric acid.

Pharmacokinetics
Absorption: Cimetidine—well absorbed after
oral administration. Famotidine—40–45% ab-
sorbed after oral administration. Nizatidine—70–
95% absorbed after oral administration. Raniti-
dine—50% absorbed after PO and IM administra-
tion.
Distribution: All agents enter breast milk and
cerebrospinal fluid.
Metabolism and Excretion: Cimetidine—
30% metabolized by the liver; remainder is elimi-
nated unchanged by the kidneys. Famotidine—up
to 70% excreted unchanged by the kidneys, 30–
35% metabolized by the liver. Nizatidine—60%
excreted unchanged by the kidneys; some hepatic
metabolism; at least 1 metabolite has histamine-
blocking activity. Ranitidine—metabolized by the
liver, mostly on first pass; 30% excreted unchanged
by the kidneys after PO administration, 70% after
parenteral administration.
Half-life: Cimetidine—2 hr; famotidine—2.5–
3.5 hr; nizatidine—1.6 hr; ranitidine—2–2.5
hr (all areqin renal impairment).

TIME/ACTION PROFILE

ROUTE ONSET PEAK DURATION

Cimetidine PO 30 min 45–90 min 4–5 hr
Famotidine

PO
within 60 min 1–4 hr 6–12 hr

Famotidine IV within 60 min 0.5–3 hr 8–15 hr
Nizatidine PO unknown unknown 8–12 hr
Ranitidine PO unknown 1–3 hr 8–12 hr
Ranitidine IM unknown 15 min 8–12 hr
Ranitidine IV unknown 15 min 8–12 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Some prod-
ucts contain alcohol and should be avoided in pa-
tients with known intolerance; Some products con-
tain aspartame and should be avoided in patients
with phenylketonuria.
Use Cautiously in: Renal impairment (more sus-
ceptible to adverse CNS reactions;qdose interval
recommended for cimetidine and nizatidine if CCr
�50 mL/min, and for famotidine and ranitidine if
CCr �50 mL/min; Hepatic impairment (for raniti-
dine); Acute porphyria (for ranitidine); Geri: More
susceptible to adverse CNS reactions; doseprecom-
mended; OB, Lactation: Pregnancy or lactation.

Adverse Reactions/Side Effects
CNS: confusion, dizziness, drowsiness, hallucina-
tions, headache. CV: ARRHYTHMIAS. GI: constipa-
tion, diarrhea, drug-induced hepatitis (nizatidine,
cimetidine), nausea. GU:psperm count, erectile
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dysfunction (cimetidine). Endo: gynecomastia. He-
mat: AGRANULOCYTOSIS, APLASTIC ANEMIA, anemia,
neutropenia, thrombocytopenia. Local: pain at IM
site. Misc: hypersensivity reactions, vasculitis.

Interactions
Drug-Drug: Cimetidine is a moderate inhibitor of
the CYP1A2, CYP2C9, CYP2D6, and CYP3A4 isoen-
zymes in the liver; may lead toqlevels and toxicity
with benzodiazepines (especially chlordiaze-
poxide, diazepam, and midazolam), some beta
blockers (labetalol, metoprolol, proprano-
lol), caffeine, calcium channel blockers, car-
bamazepine, cyclosporine, dofetilide, lido-
caine, metronidazole, mexiletine, nefazodone,
pentoxifylline, phenytoin, procainamide, pro-
pafenone, quinidine, metformin, risperidone,
ritonavir, ropinirole, selective serotonin
reuptake inhibitors, sildenafil, sulfonylureas,
tacrolimus, theophylline, tricyclic antidepres-
sants, venlafaxine, and warfarin. Famotidine, ni-
zatidine, and ranitidine have a much smaller and
less significant effect on the metabolism of other
drugs. Cimetidine mayqmyelosuppressive effects of
carmustine (avoid concurrent use). All maypab-
sorption of ketoconazole, itraconazole, ataza-
navir, delavirdine, and geftinib. Ranitidine may
qabsorption of triazolam, midazolam, and glip-
izide. Ranitidine mayqprocainamide levels. Ran-
itidine mayqthe effects of warfarin.

Route/Dosage
Cimetidine
PO (Adults): Short-term treatment of active ul-
cers—300 mg 4 times daily or 800 mg at bedtime
or 400–600 mg twice daily (not to exceed 2.4 g/
day) for up to 8 wk. Duodenal ulcer prophy-
laxis—300 mg twice daily or 400 mg at bedtime.
GERD—400 mg q 6 hr or 800 mg twice daily for 12
wk. Gastric hypersecretory conditions—300–
600 mg q 6 hr (up to 2400 mg/day). OTC use—up
to 200 mg may be taken twice daily (for not more
than 2 wk).
PO (Children): Short-term treatment of active
ulcers—5–10 mg/kg q 6 hr.

Renal Impairment
PO (Adults): CCr 10–50 mL/min—Administer
50% of normal dose; CCr �10 mL/min—Adminis-
ter 25% of normal dose.

Renal Impairment
PO (Children): 10–15 mg/kg/day.

Famotidine
PO (Adults): Short-term treatment of active duo-
denal ulcers—40 mg/day at bedtime or 20 mg
twice daily for up to 8 wk. Treatment of benign
gastric ulcers—40 mg/day at bedtime. Mainte-
nance treatment of duodenal ulcers—20 mg
once daily at bedtime. GERD—20 mg twice daily
for up to 6 wk; up to 40 mg twice daily for up to 12
wk for esophagitis with erosions, ulcerations, and
continuing symptoms. Gastric hypersecretory con-
ditions—20 mg q 6 hr initially, up to 160 mg q 6
hr. OTC use—10 mg for relief of symptoms; for
prevention—10 mg 60 min before eating or take
10 mg as chewable tablet 15 minutes before heart-
burn-inducing foods or beverages (not to exceed 20
mg/24 hr for up to 2 wk).
PO, IV (Children 1–16 yr): Peptic ulcer—0.5
mg/kg/day as a single bedtime dose or in 2 divided
doses (up to 40 mg daily); GERD—1 mg/kg/day in
2 divided doses(up to 80 mg twice daily).
PO (Infants �3 mo–1 yr): GERD—0.5 mg/kg/
dose twice daily.
PO (Infants and neonates �3 mo): GERD—0.5
mg/kg/dose once daily.
IV (Adults): 20 mg q 12 hr.

Renal Impairment
PO (Adults): CCr �50 mL/min— administer nor-
mal dose q 36–48 hr or 50% of normal dose at nor-
mal dosing interval. CCr �10 mL/min— dosing in-
terval may need to beqto q 36–48 hr.

Nizatidine
PO (Adults): Short-term treatment of active duo-
denal or benign gastric ulcers—300 mg once
daily at bedtime. Maintenance treatment of duo-
denal ulcers—150 mg once daily at bedtime.
GERD—150 mg twice daily. OTC use—75 mg
twice daily given 30–60 min before foods or bever-
ages expected to cause symptoms.

Renal Impairment
PO (Adults): Short-term treatment of active ul-
cers—CCr 20–50 mL/min—150 mg once daily;
CCr �20 mL/min—150 mg every other day. Main-
tenance treatment of duodenal ulcers—CCr 20–
50 mL/min—150 mg every other day; CCr �20
mL/min—150 mg every 3 days.

Ranitidine
PO (Adults): Short-term treatment of active duo-
denal of benign gastric ulcers—150 mg twice
daily or 300 mg once daily at bedtime. Maintenance
treatment of duodenal or gastric ulcers—150 mg
once daily at bedtime. GERD—150 mg twice daily.
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Erosive esophagitis—150 mg 4 times daily ini-
tially, then 150 mg twice daily as maintenance. Gas-
tric hypersecretory conditions—150 mg twice
daily initially; up to 6 g/day have been used. OTC
use—75 mg 30–60 min before foods or beverages
expected to cause symptoms (up to twice daily) (not
to be used for more than 2 wk).
PO (Children 1 mo-16 yr): Treatment of gas-
tric/duodenal ulcers—2–4 mg/kg/day in 2 di-
vided doses (up to 300 mg/day); Maintenance
treatment of ulcers—2–4 mg/kg once daily (up
to 150 mg/day); GERD/erosive esophagitis—5–
10 mg/kg/day in 2 divided doses (up to 300 mg/day
for GERD or 600 mg/day for erosive esophagitis).
PO (Neonates): 2 mg/kg/day in 2 divided doses.
IV, IM (Adults): 50 mg q 6–8 hr. Continuous IV
infusion—6.25 mg/hr. Gastric hypersecretory
conditions—1 mg/kg/hr; may beqby 0.5 mg/kg/
hr (not to exceed 2.5 mg/kg/hr).
IV, IM (Children 1 mo-16 yr): Treatment of
gastric/duodenal ulcers—2–4 mg/kg/day divided
q 6–8 hr (up to 200 mg/day). Continuous infu-
sion—1 mg/kg/dose followed by 0.08–0.17 mg/
kg/hr.
IV (Neonates): 1.5 mg/kg/dose load, then in 12 hr
start maintenance of 1.5–2 mg/kg/day divided q 12
hr. Continuous IV infusion—1.5 mg/kg/dose load
followed by 0.04–0.08 mg/kg/hr infusion.

Renal Impairment
PO (Adults): CCr�50 mL/min— 150 mg q 24 hr.

Renal Impairment
IV (Adults): CCr�50 mL/min— 50 mg q 24 hr.

Availability
Cimetidine (generic available)
Tablets: 200 mgRx, OTC, 300 mg, 400 mg, 600 mg,
800 mg. Cost: Generic—200 mg $29.97/90, 300
mg $14.99/90, 400 mg $30.99/90, 800 mg $10.00/
90. Oral liquid (mint-peach flavor): 200 mg/5
mLOTC, 300 mg/5 mL. Cost: Generic—300 mg/5
mL $35.99/237 mL.

Famotidine (generic available)
Tablets: 10 mgOTC, 20 mgRx, OTC, 40 mg. Cost: Ge-
neric—20 mg $10.00/180, 40 mg $25.97/180.
Gelcaps: 10 mgOTC. Oral suspension (cherry-
banana-mint flavor): 40 mg/5 mL. Cost: Ge-
neric—$155.98/50 mL. Premixed infusion: 20
mg/50 mL 0.9% NaCl. Solution for injection: 10
mg/mL. In combination with: ibuprofen
(Duexis), calcium carbonate and magnesium
hydroxideOTC (Pepcid Complete, see Appendix B).

Nizatidine (generic available)
Tablets: 75 mgOTC. Capsules: 150 mg, 300 mg.
Cost: Generic—150 mg $139.96/180, 300 mg

$277.94/180. Oral solution (bubble gum fla-
vor): 15 mg/mL. Cost: Generic—$272.00/473
mL.

Ranitidine (generic available)
Tablets: 75 mgOTC, 150 mg, 300 mg. Cost: Ge-
neric—150 mg $10.00/180, 300 mg $10.00/90.
Capsules: 150 mg, 300 mg. Cost: Generic—150
mg $128.94/180, 300 mg $80.00/90. Effervescent
tablets (EFFERdose): 25 mg. Syrup (pepper-
mint flavor): 15 mg/mL. Cost: $330.96/473 mL.
Premixed infusion: 50 mg/50 mL 0.45% NaCl.
Solution for injection: 25 mg/mL.

NURSING IMPLICATIONS
Assessment
● Assess for epigastric or abdominal pain and frank

or occult blood in the stool, emesis, or gastric as-
pirate.

● Geri: Assess geriatric and debilitated patients rou-
tinely for confusion. Report promptly.

● Lab Test Considerations: Monitor CBC with
differential periodically during therapy.

● Antagonize effects of pentagastrin and histamine
during gastric acid secretion testing. Avoid ad-
ministration for 24 hr before the test.

● May cause false-negative results in skin tests us-
ing allergenic extracts. Histamine H2 antagonists
should be discontinued 24 hr before the test.

● May causeqin serum transaminases and serum
creatinine.

● Serum prolactin concentration may beqafter IV
bolus of cimetidine. May also causepparathy-
roid concentrations.

● Nizatidine may causeqalkaline phosphatase
concentrations.

● Ranitidine and famotidine may cause false-pos-
itive results for urine protein; test with sulfosali-
cylic acid.

Potential Nursing Diagnoses
Acute pain (Indications)

Implementation
● Do not confuse Zantac (ranitidine) with Xanax

(alprazolam) or Zyrtec (cetirizine).
● PO: Administer with meals or immediately after-

ward and at bedtime to prolong effect.
● If antacids or sucralfate are used concurrently for

relief of pain, avoid administration of antacids
within 30 min–1 hr of the H2 antagonist and take
sucralfate 2 hr after H2 antagonist; maypabsorp-
tion of H2 antagonist.

● Doses administered once daily should be admin-
istered at bedtime to prolong effect.

● Shake oral suspension before administration.
Discard unused suspension after 30 days.
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● Remove foil from ranitidine effervescent tablets
and dissolve in 6–8 oz water before drinking.

Famotidine

IV Administration

● Direct IV: Diluent: 0.9% NaCl, D5W, D10W, or
LR. Concentration: 4 mg/mL. Rate: Adminis-
ter at a rate of 10 mg/min. Rapid administration
may cause hypotension.

● Intermittent Infusion: Diluent: Dilute each
20 mg in 100 mL of 0.9% NaCl, D5W, D10W, or
LR. Diluted solution is stable for 48 hr at room
temperature. Do not use solution that is discol-
ored or contains a precipitate. Concentration:
0.2 mg/mL. Rate: Administer over 15–30 min.

● Y-Site Compatibility: acyclovir, alemtuzumab,
alfentanil, allopurinol, amifostine, amikacin, ami-
nocaproic acid, aminophylline, amiodarone, am-
photericin B lipid complex, amphotericin B lipo-
some, amsacrine, anakinra, anidulafungin,
argatroban, ascorbic acid, atracurium, atropine,
aztreonam, benztropine, bivalirudin, bleomycin,
bumetanide, buprenorphine, butorphanol, cal-
cium chloride, calcium gluconate, carboplatin,
carmustine, caspofungin, cefotaxime, ceftaroline,
ceftazidime, cefuroxime, chlorpromazine, cisa-
tracurium, cisplatin, cladribine, clindamycin, cy-
anocobalamin, cyclophosphamide, cyclosporine,
cytarabine, dactinomycin, daptomycin, dexame-
thasone, dexmedetomidine, digoxin, diltiazem,
diphenhydramine, dobutamine, docetaxel, dopa-
mine, doripenem, doxacurium, doxorubicin,
doxorubicin liposome, doxycycline, droperidol,
enalaprilat, ephedrine, epinephrine, epirubicin,
epoetin alfa, eptifibitide, ertapenem, erythromy-
cin lactobionate, esmolol, etoposide, etoposide
phosphate, fenoldopam, fentanyl, filgrastim, flu-
conazole, fludarabine, fluorouracil, folic acid,
gemcitabine, gentamicin, glycopyrrolate, granise-
tron, heparin, hydrocortisone, hydromorphone,
idarubicin, ifosfamide, imipenem/cilastatin, iri-
notecan, isoproterenol, ketorolac, labetalol, levo-
floxacin, lidocaine, linezolid, lorazepam, magne-
sium sulfate, mannitol, mechlorethamine,
melphalan, meperidine, metaraminol, methotrex-
ate, methoxamine, methyldopate, methylprednis-
olone, metoclopramide, metoprolol, metronida-
zole, midazolam, milrinone, mitoxantrone,
morphine, multivitamins, mycophenolate, nafcil-
lin, nalbuphine, naloxone, nesiritide, nicardipine,
nitroglycerin, nitroprusside, norepinephrine, oc-
treotide, ondansetron, oxacillin, oxaliplatin, oxy-

tocin, paclitaxel, palonosetron, pamidronate,
pancuronium, papaverine, pemetrexed, penicillin
G, pentamidine, pentazocine, pentobarbital, per-
phenazine, phenobarbital, phentolamine, phenyl-
ephrine, phenytoin, phytonadione, potassium ac-
etate, potassium chloride, potassium phosphates,
procainamide, prochlorperazine, promethazine,
propofol, propranolol, protamine, pyridoxime,
ranitidine, remifentanil, rituximab, sargramostim,
sodium acetate, sodium bicarbonate, streptoki-
nase, succinylcholine, sufentanil, tacrolimus, te-
lavancin, teniposide, theophylline, thiamine, thi-
otepa, ticarcillin/clavulanate, tigecycline,
tirofiban, tobramycin, tolazoline, trastuzumab,
trimetaphan, vancomycin, vasopressin, vecuro-
nium, verapamil, vincristine, vinorelbine, vori-
conazole, zoledronic acid.

● Y-Site Incompatibility: amphotericin B choles-
teryl, amphotericin B colloidal, azathioprine,
azithromycin, cefepime, chloramphenicol, dan-
trolene, diazepam, diazoxide, ganciclovir, indo-
methacin, pantoprazole, piperacillin/tazobactam,
trimethoprim/sulfamethoxazole.

Ranitidine
IV Administration

● Direct IV: Diluent: 0.9% NaCl or D5W for in-
jection. Concentration: 2.5 mg/mL. Rate: Ad-
minister over at least 5 min not to exceed 10 mg/
min. Rapid administration may cause hypoten-
sion and arrhythmias.

● Intermittent Infusion: Diluent: Dilute each
50 mg in 100 mL of 0.9% NaCl or D5W. Diluted
solution is stable for 48 hr at room temperature.
Do not use solution that is discolored or that con-
tains precipitate. Concentration: 0.5 mg/mL.
Rate: Administer over 15–30 min.

● Continuous Infusion: Diluent: D5W. Con-
centration: 150 mg/250 mL (no greater than
2.5 mg/mL for Zollinger-Ellison patients). Rate:
Administer at a rate of 6.25 mg/hr. In patients
with Zollinger-Ellison syndrome, start infusion at
1 mg/kg/hr. If gastric acid output is �10 mEq/hr
or patient becomes symptomatic after 4 hr, adjust
dose by 0.5 mg/kg/hr increments and remeasure
gastric output.

● Y-Site Compatibility: acyclovir, aldesleukin, al-
fentanil, allopurinol, amifostine, amikacin, ami-
nocaproic acid, aminophylline, amphotericin B
lipid complex, amphotericin B liposome, amsa-
crine, anikinra, anidulafungin, argatroban, ascor-
bic acid, atracurium, atropine, aztreonam, benz-
tropine, bivalirudin, bleomycin, bumetanide,
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buprenorphine, butorphanol, calcium chloride,
calcium gluconate, carboplatin, carmustine, cefa-
zolin, cefepime, cefoperazone, cefotaxime, cefo-
tetan, cefoxitin, ceftaroline, ceftazidime, ceftriax-
one, cefuroxime, chloramphenicol,
chlorpromazine, ciprofloxacin, cisatracurium,
cisplatin, cladribine, clindamycin, cyanocobala-
min, cyclophosphamide, cyclosporine, cytara-
bine, dactinomycin, daptomycin, dexamethasone,
dexmedetomidine, digoxin, diltiazem, diphenhy-
dramine, dobutamine, docetaxel, dopamine, do-
ripenem, doxacurium, doxapram, doxorubicin
hydrochloride, doxorubicin liposome, doxycy-
cline, enalaprilat, ephedrine, epinephrine, epi-
rubicin, epoetin alfa, eptifibatide, ertapenem,
erythromycin, esmolol, etoposide, etoposide
phosphate, famotidine, fenoldopam, fentanyl, fil-
grastim, fluconazole, fludarabine, fluorouacil,
folic acid, foscarnet, furosemide, ganciclovir,
gemcitabine, gentamicin, glycopyrrolate, granise-
tron, heparin, hydrocortisone, hydromorphone,
idarubicin, ifosfamide, imipenem/cilastatin, indo-
methacin, irinotecan, isoproterenol, ketamine,
ketorolac, labetalol, levofloxacin, lidocaine, line-
zolid, lorazepam, magnesium sulfate, mannitol,
mechlorethamine, melphalan, meperidine, me-
taraminol, methotrexate, methoxamine, methyl-
dopate, methylprednisolone, metoclopramide,
metoprolol, metronidazole, midazolam, milri-
none, mitoxantrone, morphine, multivitamins,
mycophenolate, nafcillin, nalbuphine, naloxone,
nesiritide, nicardipine, nitroglycerin, nitroprus-
side, norepinephrine, octreotide, ondansetron,
oxacillin, oxaliplatin, oxytocin, paclitaxel, palon-
osetron, pamidronate, pancuronium, papaverine,
pemetrexed, penicillin G, pentamidine, pentazo-
cine, pentobarbital, phenobarbital, phentol-
amine, phenylephrine, phytonadione, piperacil-
lin/tazobactam, potassium acetate, potassium
chloride, procainamide, prochlorperazine,
promethazine, propofol, propranolol, protamine,
pyridoxime, remifentanil, rituximab, rocuronium,
sargramostim, sodium acetate, sodium bicarbon-
ate, strepotkinase, succinylcholine, sufentanil,
tacrolimus, telavancin, teniposide, theophylline,
thiamine, thiopental, thiotepa, ticarcillin/clavu-
lanate, tigecycline, tirofiban, tobramycin, tolazo-
line, trastuzumab, trimetaphan, vancomycin,
vasopressin, vecuronium, verapamil, vincristine,
vinorelbine, warfarin, zidovudine, zoledronic
acid.

● Y-Site Incompatibility: amphotericin B choles-
teryl, caspofungin, dantrolene, diazepam, diazox-
ide, pantoprazole, phenytoin, quinupristin/dalfo-
pristin, trimethoprim/sulfamethoxazole.

Patient/Family Teaching
● Instruct patient to take medication as directed for

the full course of therapy, even if feeling better.
Take missed doses as soon as remembered but
not if almost time for next dose. Do not double
doses.

● Advise patients taking OTC preparations not to
take the maximum dose continuously for more
than 2 wk without consulting health care profes-
sional. Notify health care professional if difficulty
swallowing occurs or abdominal pain persists.

● Inform patient that smoking interferes with the
action of histamine antagonists. Encourage pa-
tient to quit smoking or at least not to smoke after
last dose of the day.

● May cause drowsiness or dizziness. Caution pa-
tient to avoid driving or other activities requiring
alertness until response to the drug is known.

● Advise patient to avoid alcohol, products contain-
ing aspirin or NSAIDs, and foods that may cause
an increase in GI irritation.

● Inform patient that increased fluid and fiber in-
take and exercise may minimize constipation.

● Advise patient to report onset of black, tarry
stools; fever; sore throat; diarrhea; dizziness;
rash; confusion; or hallucinations to health care
professional promptly.

Evaluation/Desired Outcomes
● Decrease in abdominal pain.
● Treatment and prevention of gastric or duodenal

irritation and bleeding. Healing of duodenal ul-
cers can be seen by x-rays or endoscopy. Therapy
is continued for at least 6 wk in treatment of ul-
cers but not usually longer than 8 wk.

● Decreased symptoms of esophageal reflux.
● Treatment of heartburn, acid indigestion, and

sour stomach (OTC use).

HMG-CoA REDUCTASE
INHIBITORS (statins)
atorvastatin (a-tore-va-stat-in)
Lipitor
fluvastatin (floo-va-sta-tin)
Lescol, Lescol XL
lovastatin (loe-va-sta-tin)
Altoprev, Mevacor
pitavastatin (pi-tava-sta-tin)
Livalo
pravastatin (pra-va-sta-tin)
Pravachol
rosuvastatin (roe-soo-va-sta-tin)
Crestor
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simvastatin (sim-va-sta-tin)
Zocor
Classification
Therapeutic: lipid-lowering agents
Pharmacologic: HMG-CoA reductase inhibi-
tors

Pregnancy Category X

Indications
Adjunctive management of primary hypercholester-
olemia and mixed dyslipidemias. Atorvastatin: Pri-
mary prevention of cardiovascular disease (prisk of
MI or stroke) in patients with multiple risk factors
for coronary heart disease CHD or type 2 diabetes
mellitus (alsoprisk of angina or revascsularization
procedures in patients with multiple risk factors for
CHD). Atorvastatin and Pravastatin: Secondary
prevention of cardiovascular disease (prisk of MI,
stroke, revascularization procedures, angina, and
hospitalizations for HF) in patients with clinically ev-
ident CHD. Fluvastatin: Secondary prevention of
coronary revascularizations procedures in patients
with clinically evident CHD. Fluvastatin and lovas-
tatin: Slow progression of coronary atherosclerosis
in patients with CHD. Lovastatin: Primary preven-
tion of CHD (prisk of MI, unstable angina, and cor-
onary revascularization) in patients without sympto-
matic cardiovascular disease withqtotal and
low-density lipoprotein (LDL) cholesterol andp
high-density lipoprotein (HDL) cholesterol. Prava-
statin: Primary prevention of CHD (prisk of MI,
coronary revascularization, and cardiovascular
mortality) in patients without clinically evident CHD.
Simvastatin: Secondary prevention of cardiovascu-
lar events (prisk of MI, coronary revascularization,
stroke, and cardiovascular mortality) in patients
with clinically evident CHD or those at high-risk for
CHD (history of diabetes, peripheral arterial dis-
ease, or stroke). Rosuvastatin: Slow progression
of coronary atherosclerosis. Rosuvastatin: Primary
prevention of cardiovascular disease (reduces risk
of stroke, myocardial infarction, and revasculariza-
tion) in patients without clinically evident coronary
heart disease but with an increased risk of cardio-
vascular disease because of age (�50 yr for men;
�60 yr for women), hsCRP �2 mg/L, and the pres-
ence of �1 risk factor for cardiovascular disease
(hypertension, low HDL-C, smoking, or premature
family history of coronary heart disease).

Action
Inhibit an enzyme, 3-hydroxy-3-methylglutaryl-coen-
zyme A (HMG-CoA) reductase, which is responsible

for catalyzing an early step in the synthesis of choles-
terol. Therapeutic Effects: Lowers total and LDL
cholesterol and triglycerides. Slightly increase HDL.
Slows of the progression of coronary atherosclerosis
with resultant decrease in CHD-related events (all
agents except rosuvastatin have indication forp
events).

Pharmacokinetics
Absorption: Atorvastatin— rapidly absorbed but
undergoes extensive GI and hepatic metabolism, re-
sulting in 14% bioavailability; fluvastatin—98%
absorbed after oral administration, but undergoes
extensive first-pass metabolism resulting in 24%
bioavailability; lovastatin, pravastatin—poorly
and variably absorbed after oral administration; pi-
tavastatin-well absorbed (51%) after oral adminis-
tration; rosuvastatin—20% absorbed following
oral administration; simvastatin—85% absorbed
but rapidly metabolized.
Distribution: Atorvastatin—probably enters
breast milk. Fluvastatin—enters breast milk. Lo-
vastatin—crosses the blood-brain barrier and pla-
centa. Pravastatin— small amounts enter breast
milk. Pitavastatin, rosuvastatin, and simvasta-
tin—unknown.
Protein Binding: Atorvastatin, fluvastatin, pita-
vastatin, and simvastatin—�98%.
Metabolism and Excretion: All agents are ex-
tensively metabolized by the liver; amount excreted
unchanged in urine: atorvastatin—�2%, lovasta-
tin—10%, fluvastatin—5%, pitavastatin—
15%, pravastatin—20%, and simvastatin—
13%.
Half-life: Atorvastatin—14 hr; fluvastatin—1.2
hr; lovastatin—3 hr; pitavastatin—12 hr; pra-
vastatin—1.3–2.7 hr; rosuvastatin—19 hr;
simvastatin—unknown.

TIME/ACTION PROFILE (cholesterol-lowering
effect)
ROUTE ONSET PEAK DURATION*

Atorvastatin unknown unknown 20–30 hr
Fluvastatin 1–2 wk 4–6 wk unknown
Lovastatin 2 wk 4–6 wk 6 wk
Pitavastatin within 4 wk 4 wk unknown
Pravastatin several days 2–4 wk unknown
Rosuvastatin unknown 2–4 wk unknown
Simvastatin several days 2–4 wk unknown

*After discontinuation

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Active liver
disease or unexplained persistentqin AST or ALT;
Concurrent use of gemfibrozil or azole antifungals;
Concurrent use of nelfinavir or ritonavir (with lovas-
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tatin or simvastatin); Concurrent use of cyclospor-
ine; Pitavastatin— severe renal impairment (CCr
�30 mL/min); OB: Potential for fetal anomalies;
Lactation: May disrupt infant lipid metabolism.
Use Cautiously in: History of liver disease; Alco-
holism; Rosuvastatin—patients with Asian an-
cestry (may haveqblood levels andqrisk of rhab-
domyolysis); Atorvastatin, lovastatin,
rosuvastatin, and simvastatin—concurrent use
of gemfibrozil, azole antifungals, macrolides, prote-
ase inhibitors, niacin, cyclosporine, amiodarone,
diltiazem or verapamil (qrisk of myopathy/rhab-
domyolysis); Simvastatin—Chinese patients re-
ceiving �1 g/day of niacin (qrisk of myopathy; do
not use simvastatin 80 mg/day in these patients); Pi-
tavastatin—Hypothyroidism, concurrent use of
fibrates or lipid-lowering doses of niacin (qrisk of
myopathy); Renal impairment; Geri: Pitavastatin—
qrisk of myopathy (age �65 yr); OB: Women of
childbearing age; Pedi: Safety not established in chil-
dren �8 yr (some products approved for use in
older children only.

Adverse Reactions/Side Effects
CNS: dizziness, headache, insomnia, weakness. CV:
chest pain, peripheral edema. EENT: rhinitis; lo-
vastatin, blurred vision. Resp: bronchitis. GI: ab-
dominal cramps, constipation, diarrhea, flatus,
heartburn, altered taste, drug-induced hepatitis, dys-
pepsia, elevated liver enzymes, nausea, pancreatitis.
GU: erectile dysfunction. Derm: rashes, pruritus.
MS: RHABDOMYOLYSIS, arthralgia, arthritis, myalgia,
myopathy (qwith simvastatin 80 mg/day dose).
Misc: hypersensitivity reactions.

Interactions
Atorvastatin, lovastatin, simvastatin, and rosuvastatin
are metabolized by the CYP3A4 metabolic pathway.
Fluvastatin is metabolized by CYP 2C9. Pravastatin is
not metabolized by the CYP P450 system.
Drug-Drug: Atorvastatin, lovastatin, and simvasta-
tin may interact with CYP3A4 inhibitors. Bioavail-
ability and effectiveness may bepby cholestyra-
mine and colestipol. Risk of myopathy with
atorvastatin, lovastatin, and simvastatin isqby con-
current amiodarone, diltiazem, verapamil, cy-
closporine, gemfibrozil, danazol , erythromy-
cin, clarithromycin, telithromycin, large doses
of niacin, protease inhibitors, nefazodone, or
azole antifungals (combined use of simvastatin
with itraconazole, ketoconazole, erythromy-
cin, clarithromycin, telithromycin, protease
inhibitors, or nefazodone should be avoided).
Atorvastatin, fluvastatin, and simvastatin may slightly
qserum digoxin levels. Atorvastatin and rosuvasta-
tin mayqlevels of hormonal contraceptives.
Atorvastatin, fluvastatin, lovastatin, rosuvastatin, and

simvastatin mayqrisk of bleeding with warfarin.
Isradipine maypthe effectiveness of lovastatin. Al-
cohol, cimetidine, ranitidine, and omeprazole
mayqfluvastatin levels. Rifampin maypfluvastatin
levels. Antacidspabsorption of rosuvastatin (ad-
minister 2 hr after rosuvastatin. Lopinavir/ritona-
vir mayqrosuvastatin levels. Cyclosporineqlev-
els and risk of toxicity of pitavastatin and
rosuvastatin (dosage adjustment of rosuvastatin re-
quired; avoid use with pitavastatin). Fluvastatinq
levels of glyburide; glyburideqfluvastatin levels
(monitoring of both agents recommended). Fluvas-
tatinqlevels of phenytoin; phenytoinqfluvastatin
levels (monitoring of both agents recommended).
Erythromycin and rifampin mayqblood levels of
pitavastatin.
Drug-Natural Products: St. John’s wort may
plevels and effectiveness (lovastatin and simvasta-
tin).
Drug-Food: Large quantities of grapefruit juice
qblood levels andqrisk of rhabdomyolysis. Food
enhances blood levels of lovastatin.

Route/Dosage
Atorvastatin
PO (Adults): 10–20 mg once daily initially (may
start with 40 mg/day if LDL should be lowered by �

45%); may be increased q 2–4 wk up to 80 mg/day.
PO (Children 10–17 yr): 10 mg/day initially, may
beqq 4 wk up to 20 mg/day.

Fluvastatin
PO (Adults): 20 mg (capsule) once daily at bed-
time (may start with 40 mg once daily at bedtime if
LDL needs to be lowered by �25%). May beqto 80
mg once daily (as extended-release tablet) or 40 mg
twice daily (capsule).

Lovastatin
PO (Adults): 20 mg once daily with evening meal.
May beqat 4-wk intervals to a maximum of 80 mg/
day (immediate-release) or 60 mg/day (extended-
release); initiate at 10 mg/day in patients receiving
cyclosporine or other immunosuppressants and do
not exceed 20 mg/day; should not exceed 40 mg/day
(immediate-release) or 20 mg/day (extended-re-
lease) if receiving verapamil or amiodarone; should
not exceed 20 mg/day if receiving danazol or niacin
(�1 g/day).

Renal Impairment
PO (Adults): CCr � 30 mL/min—dosage should
not exceed 20 mg/day unless carefully titrated.
PO (Children /Adolescents 10–17 yr): Familial
heterozygous hypercholesterolemia—10–40 mg/
day adjusted at 4-wk intervals.
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Pitavastatin
PO (Adults): 2 mg once daily initially, may be in-
creased up to 4 mg depending on response; Con-
current erythromycin therapy—daily dose should
not exceed 1 mg; Concurrent rifampin therapy—
daily dose should not exceed 2 mg.

Renal Impairment
PO (Adults): CCr 30–�60 mL/min— 1 mg once
daily initially, may bequp to 2 mg daily.

Pravastatin
PO (Adults): 40 mg once daily at bedtime; may be
qat 4-wk intervals up to maximum of 80 mg/day.
Concurrent cyclosporine therapy— initial dose is
10 mg/day and should not exceed 20 mg/day.
PO (Children 14–18 yrs): 40 mg once daily.
PO (Children 8–13 yrs): 20 mg once daily.

Hepatic/Renal Impairment
PO (Adults): 10–20 mg once daily at bedtime;qat
4-wk intervals as needed (usual range � 10–20
mg/day).

Rosuvastatin
PO (Adults): 10 mg once daily initially (range

5–20 mg initially) (20 mg initial dose may be con-
sidered for patients with LDL-C �190 mg/dL or ho-
mozygous familial hypercholesterolemia); dose may
be adjusted at 2–4 wk intervals, some patients may
require up to 40 mg/day (associated withqrisk of
rhabdomyolysis); Patients with Asian ancestry—
initial dose should not exceed 5 mg/day; Concur-
rent cyclosporine therapy—dose should not ex-
ceed 5 mg/day; Concurrent gemfibrozil or lopina-
vir/ritonavir therapy—dose should not exceed 10
mg/day (avoid if possible).
PO (Children 10–17 yr): 5–20 mg once daily.

Renal Impairment
PO (Adults): CCr �30 mL/min— 5 mg once daily
intially; dose may beqbut should not exceed 10
mg/day.

Simvastatin
The 80 mg dose should be restricted to
patients who have been taking this dose
for �12 mo without evidence of muscle
toxicity.
PO (Adults): 5–40 mg once daily in the evening; if
LDL goal cannot be achieved with 40 mg/day dose,
add another lipid-lowering therapy (do notqsim-
vastatin dose to 80 mg/day). Concurrent cyclospor-
ine or danazol therapy— Initiate at 5 mg once
daily; dose should not exceed 10 mg/day. Concur-

rent gemfibrozil therapy—Dose should not ex-
ceed 10 mg/day. Concurrent amiodarone or vera-
pamil therapy—Dose should not exceed 20 mg/
day. Concurrent diltiazem therapy— Dose should
not exceed 40 mg/day.
PO (Children 10–17 yr): 10 mg once daily ini-
tially, may beqat 4–wk intervals up to 40 mg/day.
Concurrent cyclosporine therapy— Initiate at 5
mg once daily; dose should not exceed 10 mg/day.
Concurrent gemfibrozil therapy—Dose should
not exceed 10 mg/day. Concurrent amiodarone or
verapamil therapy—Dose should not exceed 20
mg/day Concurrent diltiazem therapy—Dose
should not exceed 40 mg/day.

Renal Impairment
PO (Adults): CCr �10 mL/min— 5 mg/day ini-
tially, titrate carefully.

Availability
Atorvastatin
Tablets: 10 mg, 20 mg, 40 mg, 80 mg. Cost: 10 mg
$321.97/90, 20 mg $463.97/90, 40 mg $463.97/90,
80 mg $458.97/90. In combination with: amlo-
dipine (Caduet); see Appendix B.

Fluvastatin
Capsules: 20 mg, 40 mg. Cost: 20 mg $317.07/90,
40 mg $293.96/90. Extended-release tablets: 80
mg. Cost: 80 mg $409.96/90.

Lovastatin (generic available)
Immediate-release tablets : 10 mg, 20 mg, 40
mg. Cost: Generic—10 mg $10.00/90, 20 mg
$10.00/90, 40 mg $99.00/90. Extended-release
tablets: 20 mg, 40 mg, 60 mg. Cost: 20 mg
$705.96/90, 60 mg $962.01/90. In combination
with: Niacin (Advicor). See Appendix B.

Pitavastatin
Tablets: 1 mg, 2 mg, 4 mg. Cost: 1 mg $329.96/90,
2 mg $329.96/90, 4 mg $329.96/90.

Pravastatin (generic available)
Tablets: 10 mg, 20 mg, 40 mg, 80 mg. Cost: Ge-
neric—10 mg $10.00/90, 20 mg $10.00/90, 40 mg
$10.00/90, 80 mg $329.97/90.

Rosuvastatin
Tablets: 5 mg, 10 mg, 20 mg, 40 mg. Cost: 5 mg
$426.96/90, 10 mg $426.96/90, 20 mg $427.99/90,
40 mg $427.95/90.

Simvastatin (generic available)
Tablets: 5 mg, 10 mg, 20 mg, 40 mg, 80 mg. Cost:
Generic—5 mg $42.98/90, 10 mg $49.97/90, 20
mg $73.97/90, 40 mg $75.97/90, 80 mg $95.97/90.
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In combination with: Ezetimibe (Vytorin) and
sitagliptin (Juvisync). See Appendix B.

NURSING IMPLICATIONS
Assessment
● Obtain a dietary history, especially with regard to

fat consumption.
● Lab Test Considerations: Evaluate serum

cholesterol and triglyceride levels before initiat-
ing, after 4–6 wk of therapy, and periodically
thereafter.

● Monitor liver function tests, including AST, be-
fore, at 12 wk after initiation of therapy or after
dose elevation, and then q 6 mo. If AST levelsqto
3 times normal, HMG-CoA reductase inhibitor
therapy should be reduced or discontinued. May
also causeqalkaline phosphatase and bilirubin
levels.

● If patient develops muscle tenderness during
therapy, monitor CK levels. If CK levels are �10
times the upper limit of normal or myopathy oc-
curs, therapy should be discontinued.

Potential Nursing Diagnoses
Noncompliance (Patient/Family Teaching)

Implementation
● Do not confuse Lipitor with Loniten or Zyrtec. Do

not confuse Mevacor with Benicar.
● PO: Administer lovastatin with food. Administra-

tion on an empty stomach decreases absorption
by approximately 30%. Initial once-daily dose is
administered with the evening meal.

● Administer extended-release tablets at bedtime.
Extended-release tablets should be swallowed
whole, do not break, crush, or chew.

● Administer fluvastatin, pravastatin, and sim-
vastatin once daily in the evening. Atorvastatin,
pitavastatin, and rosuvastatin can be taken any
time of day. May be administered without regard
to food.

● Avoid large amounts of grapefruit juice during
therapy; mayqrisk of toxicity.

● If fluvastatin or pravastatin is administered in
conjunction with bile acid sequestrants (choles-
tyramine, colestipol), administer at least 4 hr af-
ter bile acid sequestrant.

● If rosuvastatin is administered in conjunction
with magnesium or aluminum-containing antac-
ids, administer antacid at least 2 hr after rosuvas-
tatin.

Patient/Family Teaching
● Instruct patient to take medication as directed

and not to skip doses or double up on missed
doses. Advise patient to avoid drinking more that
200 mL/day of grapefruit juice during therapy.

Medication helps control but does not cure ele-
vated serum cholesterol levels.

● Advise patient that this medication should be used
in conjunction with diet restrictions (fat, choles-
terol, carbohydrates, alcohol), exercise, and ces-
sation of smoking.

● Instruct patient to notify health care professional
if unexplained muscle pain, tenderness, or weak-
ness occurs, especially if accompanied by fever
or malaise.

● Advise patient to notify health care professional of
all Rx or OTC medications, vitamins, or herbal
products being taken and to consult with health
care professional before taking other medica-
tions.

● Advise patient to notify health care professional of
medication regimen before treatment or surgery.

● Instruct female patients to notify health care pro-
fessional promptly if pregnancy is planned or sus-
pected. Advise women of childbearing age to use
effective contraception during therapy and dis-
cuss plans to discontinue pitavastatin if trying to
conceive. Advise patients to avoid breastfeeding
during therapy.

● Emphasize the importance of follow-up exams to
determine effectiveness and to monitor for side
effects.

Evaluation/Desired Outcomes
● Decrease in LDL and total cholesterol levels.
● Increase in HDL cholesterol levels.
● Decrease in triglyceride levels.
● Slowing of the progression of coronary artery dis-

ease.
● Prevention of cardiovascular disease.

HUMAN PAPILLOMAVIRUS
VACCINE
(hyoo-man pa-pil-lo-ma)
human papillomavirus
quadrivalent (types 6, 11, 16,
and 18) vaccine, recombinant
Gardasil
human papillomavirus bivalent
(types 16 and 18) vaccine, re-
combinant
Cervarix
Classification
Therapeutic: vaccines/immunizing agents

Indications
Gardasil: Prevention of cervical, vulvar, vaginal,
and anal cancers and genital warts (in females) and
anal cancer and genital warts (in males). Cervarix:
Prevention of cervical cancer.
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Action
Vaccination results in antibodies to HPV viruses that
are causative agents for cervical, vulvar, vaginal, and
anal cancers and genital warts. Therapeutic Ef-
fects: Prevention of cervical, vulvar, vaginal, and
anal cancers and genital warts.

Pharmacokinetics
Absorption: Well absorbed following IM adminis-
tration.
Distribution: Unknown.
Metabolism and Excretion: Unknown.
Half-life: Unknown.

TIME/ACTION PROFILE (antibody response)

ROUTE ONSET PEAK DURATION

IM unknown 6 mo* unknown

*After third vaccination

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Thrombo-
cytopenia/bleeding disorder; OB: Limited data avail-
able; use only if potential benefit justifies potential
risk to fetus.
Use Cautiously in: Current/recent febrile illness;
Immunosuppression maypantibody response; Lac-
tation: Excretion into breast milk unknown; Pedi:
Children �9 yr (safety not established).

Adverse Reactions/Side Effects
Neuro: fainting. Local: injection site reactions.
Misc: ANAPHYLAXIS (RARE).

Interactions
Drug-Drug: Immunosuppressants or antineo-
plastics maypantibody response.

Route/Dosage
IM (Adults and Children —males and females
9–26 yr): Gardasil-Three 0.5 mL doses at 0, 2,
and 6 mo.
IM (Adults and Children —females 9–25 yr):
Cervarix-Three 0.5 mL doses at 0, 2, and 6 mo.

Availability
Sterile preparation for intramuscular admin-
istration (Gardasil): 20 mcg of HPV 6 L1 protein,
40 mcg of HPV 11 L1 protein, 40 mcg of HPV 16 L1
protein, and 20 mcg of HPV 18 L1 protein/0.5-mL
dose. Sterile preparation for intramuscular
administration (Cervarix): 20 mcg of HPV type
16 L1 protein and 20 mcg of HPV type 18 L1 protein.

NURSING IMPLICATIONS
Assessment
● Assess vital signs prior to administration. Do not

administer to patient with a current or recent feb-

rile illness; low grade fever (�100�F) and mild
upper respiratory infection are usually not con-
traindicated.

● Monitor patient for 15 min following injection for
fainting. Patient should remain lying down or
seated to prevent falls or injury.

Potential Nursing Diagnoses
Risk for infection (Indications)

Implementation
● Vaccine is not intended for treatment of active

genital warts or cervical cancer and will not pro-
tect from diseases not caused by HPV.

● IM: Gardasil: Prefilled syringe is for single use;
do not use for more than one person. Administer
as supplied; do not dilute; administer full dose.
Shake well prior to administration to maintain
suspension of vaccine. Solution is cloudy and
white; do not administer solution that is discol-
ored or contains particulate matter. If using sin-
gle-dose vial, withdraw 0.5 mL dose and adminis-
ter entire contents of syringe. Administer
intramuscularly in the deltoid or in the high an-
terolateral area of the thigh.

● IM: Cervarix: Prefilled syringe is for single use;
do not use for more than one person. Administer
as supplied; do not dilute; administer full dose.
Shake vial or syringe well before use. Solution is a
turbid, white suspension; do not administer if it is
discolored or contains particulate matter. The tip
cap and rubber plunger of needleless prefilled sy-
ringes contain dry natural latex rubber; may
cause allergic reactions in latex sensitive individ-
uals. Vial stopper does not contain latex.

Patient/Family Teaching
● Provide information about vaccine and the im-

portance of completing immunization series un-
less contraindicated to patient and guardian.

● Inform patient that vaccine does not replace rou-
tine cervical cancer screening or prevent other
sexually transmitted diseases; such screening
should be continued as usual.

● Advise patient to notify health care professional of all
Rx or OTC medications, vitamins, or herbal products
being taken and to consult with health care profes-
sional before taking other medications.

● Advise patient to notify health care professional if
pregnancy is planned or suspected. Women exposed
to Gardasil vaccine during pregnancy are encour-
aged to call manufacturer pregnancy registry at 800-
986-8999. Women exposed to Cervarix vaccine
during pregnancy are encouraged to call manufac-
turer pregnancy registry at 800-452-9622.
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● Instruct patient to report any adverse reactions to
health care professional.

Evaluation/Desired Outcomes
● Prevention of cervical cancer, genital warts, cervical

adenocarcinoma in situ, cervical, vulvar, anal, and
vaginal intraepithelial neoplasia caused by HPV.

hydrALAZINE
(hye-dral-a-zeen)
Apresoline
Classification
Therapeutic: antihypertensives
Pharmacologic: vasodilators

Pregnancy Category C

Indications
Moderate to severe hypertension (with a diuretic).
Unlabeled Use: HF unresponsive to conventional
therapy with digoxin and diuretics.

Action
Direct-acting peripheral arteriolar vasodilator. Thera-
peutic Effects: Lowering of BP in hypertensive pa-
tients and decreased afterload in patients with HF.

Pharmacokinetics
Absorption: Rapidly absorbed following oral ad-
ministration; well absorbed from IM sites.
Distribution: Widely distributed. Crosses the pla-
centa; enters breast milk in minimal concentrations.
Metabolism and Excretion: Mostly metabolized
by the GI mucosa and liver by N-acetyltransferase
(rate of acetylation is genetically determined [slow
acetylators haveqhydralazine levels andqrisk of
toxicity; fast acetylators havephydralazine levels
andpresponse]).
Half-life: 2–8 hr.

TIME/ACTION PROFILE (antihypertensive
effect)

ROUTE ONSET PEAK DURATION

PO 45 min 2 hr 2–4 hr
IM 10–30 min 1 hr 3–8 hr
IV 5–20 min 15–30 min 2–6 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Some prod-
ucts contain tartrazine and should be avoided in pa-
tients with known intolerance.
Use Cautiously in: Cardiovascular or cerebrovas-
cular disease; Severe renal and hepatic disease
(dose modification may be necessary); OB, Lacta-
tion: Has been used safely during pregnancy.

Adverse Reactions/Side Effects
CNS: dizziness, drowsiness, headache. CV: tachy-
cardia, angina, arrhythmias, edema, orthostatic hy-

potension. GI: diarrhea, nausea, vomiting. Derm:
rash. F and E: sodium retention. MS: arthralgias,
arthritis. Neuro: peripheral neuropathy. Misc:
drug-induced lupus syndrome.

Interactions
Drug-Drug:qhypotension with acute ingestion of
alcohol, other antihypertensives, or nitrates.
MAO inhibitors may exaggerate hypotension. May
ppressor response to epinephrine. NSAIDs may
pantihypertensive response. Beta blockersp
tachycardia from hydralazine (therapy may be com-
bined for this reason). Metoprolol and propran-
ololqhydralazine levels.qblood levels of meto-
prolol and propranolol.

Route/Dosage
PO (Adults): Hypertension—10 mg 4 times daily
initially. After 2–4 days mayqto 25 mg 4 times daily
for the rest of the 1st week; may thenqto 50 mg 4
times daily (up to 300 mg/day). Once maintenance
dose is established, twice-daily dosing may be used.
HF—25–37.5 mg 4 times daily; may bequp to
300 mg/day in 3–4 divided doses.
PO (Children � 1 mo): Initial—0.75–1 mg/kg/
day in 2–4 divided doses, not to exceed 25 mg/
dose; mayqgradually to 5 mg/kg/day in infants and
7.5 mg/kg/day in children (not to exceed 200 mg/
day) in 2–4 divided doses.
IM, IV (Adults): Hypertension—5–40 mg re-
peated as needed. Eclampsia—5 mg q 15–20 min;
if no response after a total of 20 mg, consider an al-
ternative agent.
IM, IV (Children � 1 mo): Initial—0.1–0.2 mg/
kg/dose (not to exceed 20 mg) q 4–6 hr as needed,
up 1.7–3.5 mg/kg/day in 4–6 divided doses.

Availability (generic available)
Tablets: 10 mg, 25 mg, 50 mg, 100 mg. Injection:
20 mg/mL. In combination with: isosorbide din-
itrate (BiDil). See Appendix B.

NURSING IMPLICATIONS
Assessment
● Monitor BP and pulse frequently during initial

dose adjustmentandperiodicallyduringtherapy.
About 50–65% of Caucasians, Black, South Indi-
ans, and Mexicans are slow acetylators at risk for
toxicity, while 80–90% of Eskimos, Japanese,
and Chinese are rapid acetylators at risk for de-
creased levels and treatment failure.

● Monitor frequency of prescription refills to deter-
mine adherence.

● Lab Test Considerations: Monitor CBC, elec-
trolytes, LE cell prep, and ANA titer prior to and
periodically during prolonged therapy.

● May cause a positive direct Coombs’ test result.
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Potential Nursing Diagnoses
Ineffective tissue perfusion (Indications)
Noncompliance (Patient/Family Teaching)

Implementation
● Do not confuse hydralazine with hydroxyzine.
● IM or IV route should be used only when drug

cannot be given orally.
● May be administered concurrently with diuretics

or beta blockers to permit lower doses and mini-
mize side effects.

● PO: Administer with meals consistently to en-
hance absorption.

● Pharmacist may prepare oral solution from hy-
dralazine injection for patients with difficulty
swallowing.

IV Administration

● pH: 3.4–4.0.
● Direct IV: Diluent: Administer undiluted. Use

solution as quickly as possible after drawing
through needle into syringe. Concentration: 20
mg/mL. Rate: Administer over at least 1 min.
Pedi: Administer at a rate of 0.2 mg/kg/min in
children. Monitor BP and pulse in all patients fre-
quently after injection.

● Y-Site Compatibility: alemtuzumab, anidulafun-
gin, argatroban, bivalirudin, bleomycin, carmustine,
dactinomycin, daptomycin, diltiazem, docetaxel, eto-
poside, etoposide phosphate, fenoldopam, fludara-
bine, gemcitabine, granisetron, hetastarch, hydro-
morphone, idarubicin, irinotecan, linezolid,
mechlorethamine, metronidazole, milrinone, mito-
xantrone, mycophenolate, octreotide, oxaliplatin, pa-
clitaxel, palonosetron, pamidronate, pancuronium,
tacrolimus, teniposide, thiotepa, tirofiban, vecuro-
nium, vinorelbine, vitamin B complex with C, vori-
conazole, zoledronic acid.

● Y-Site Incompatibility: acyclovir, aminophyl-
line, amphotericin B colloidal, amphotericin B
lipid complex, ampicillin/sulbactam, ascorbic
acid, azathioprine, cefazolin, cefoperazone, cefo-
taxime, cefoxitin, ceftazidime, ceftriaxone, cefu-
roxime, chloramphenicol, chlorpromazine, dan-
trolene, diazepam, diazoxide, ertapenem, folic
acid, ganciclovir, haloperidol, indomethacin, lor-
azepam, methylprednisolone, multivitamins, naf-
cillin, nitroprusside, oxacillin, pantoprazole, pe-
metrexed, pentobarbital, phenytoin, piperacillin/
tazobactam, procainamide, sodium acetate, tige-
cycline, trimethoprim/sulfamethoxazole.

Patient/Family Teaching
● Emphasize the importance of continuing to take

this medication, even if feeling well. Instruct pa-

tient to take medication at the same time each
day; last dose of the day should be taken at bed-
time. Take missed doses as soon as remembered;
do not double doses. If more than 2 doses in a
row are missed, consult health care professional.
Must be discontinued gradually to avoid sudden
increase in BP. Hydralazine controls but does not
cure hypertension.

● Encourage patient to comply with additional in-
terventions for hypertension (weight reduction,
low-sodium diet, smoking cessation, moderation
of alcohol intake, regular exercise, and stress
management). Instruct patient and family on
proper technique for BP monitoring. Advise them
to check BP at least weekly and report significant
changes.

● Patients should weigh themselves twice weekly
and assess feet and ankles for fluid retention.

● May occasionally cause drowsiness. Advise pa-
tient to avoid driving or other activities requiring
alertness until response to medication is known.

● Caution patient to avoid sudden changes in posi-
tion to minimize orthostatic hypotension.

● Advise patient to notify health care professional of
all Rx or OTC medications, vitamins, or herbal
products being taken and to consult with health
care professional before taking other medica-
tions, especially cough, cold, or allergy remedies.

● Instruct patient to notify health care professional
of medication prior to treatment or surgery.

● Advise patient to notify health care professional
immediately if general tiredness; fever; muscle or
joint aching; chest pain; skin rash; sore throat; or
numbness, tingling, pain, or weakness of hands
and feet occurs. Vitamin B6 (pyridoxine) may be
used to treat peripheral neuritis.

● Emphasize the importance of follow-up exams to
evaluate effectiveness of medication.

Evaluation/Desired Outcomes
● Decrease in BP without appearance of side ef-

fects.
● Decreased afterload in patients with HF.

hydralazine/isosorbide
dinitrate
(hye-dral-a-zeen eye-so-sor-bide
di-ni-trate)
BiDil
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Classification
Therapeutic: vasodilators
Pharmacologic: vasodilators, nitrates

Pregnancy Category C

Indications
Management of heart failure in black patients.

Action
BiDil is a fixed-dose combination of isosorbide
dinitrate, a vasodilator with effects on both arteries
and veins, and hydralazine, a predominantly arte-
rial vasodilator. Therapeutic Effects: Improved
survival, increased time to hospitalization and de-
creased symptoms of heart failure in black patients.

Pharmacokinetics
See pharmacokinetic sections in hydralazine and
isosorbide dinitrate monographs of Davis’s Drug
Guide for Nurses for more information.
Absorption: Hydralazine—10–26% absorbed
in HF patients, absorption can be saturated leading
to large increases in absorption with higher doses;
isosorbide dinitrate— variable absorbed (10–
90%) reflecting first-pass hepatic metabolism.
Distribution: Hydralazine—widely distributed,
crosses the placenta, minimal amounts in breast
milk; isosorbide dinitrate—accumulates in mus-
cle and venous wall.
Metabolism and Excretion: Hydralazine—
mostly metabolized by GI mucosa and liver; isosor-
bide dinitrate—undergoes extensive first-pass me-
tabolism in the liver mostly metabolized by the liver,
some metabolites are vasodilators.
Half-life: Hydralazine—4 hr; isosorbide dinit-
rate—2 hr.

TIME/ACTION PROFILE (effect on BP)

ROUTE ONSET PEAK DURATION

hydralazine 45 min 2 hr 2–4 hr
isosorbide 15–40 min unknown 4 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity to either
component.
Use Cautiously in: Lactation: Pedi: Safety not es-
tablished in children �18 yr or breastfed infants;
Cardiovascular or cerebrovascular disease; Severe
renal/hepatic disease (dose modification may be
necessary); OB: Has been used safely during preg-
nancy; Lactation: Usually compatible with breast-
feeding (AAP); Head trauma or cerebral hemor-
rhage; Geriatric patients (start with lower doses);
OB: May compromise maternal/fetal circulation;
Lactation: Safety not established.

Adverse Reactions/Side Effects
Hydralazine CNS: dizziness, drowsiness, headache.
CV: tachycardia, angina, arrhythmias, edema, or-
thostatic hypotension. GI: diarrhea, nausea, vomit-
ing. Derm: rashes. F and E: sodium retention.
MS: arthralgias, arthritis. Neuro: peripheral neu-
ropathy. Misc: drug-induced lupus syndrome.

Isosorbide Dinitrate
CNS: dizziness, headache, apprehension, weakness.
CV: hypotension, tachycardia, paradoxic bradycar-
dia, syncope. GI: abdominal pain, nausea, vomiting.
Misc: cross-tolerance, flushing, tolerance.

Interactions
Drug-Drug:qrisk of hypotension with phospho-
diesterase inhibitors (sildenafil, vardenafil, or
tadalafil) other antihypertensives, acute inges-
tion of alcohol, beta blockers, calcium channel
blockers, and phenothiazines. MAO inhibitors
may exaggerate hypotension. May reduce the pres-
sor response to epinephrine. Beta blockersp
tachycardia from hydralazine (therapy may be com-
bined for this reason). Metoprolol and propran-
olol increase hydralazine levels. Hydralazineq
blood levels of metoprolol and propranolol.

Route/Dosage
PO (Adults): 1 tablet 3 times daily, may be in-
creased to 2 tablets 3 times daily.

Availability
Tablets: hydralazine 37.5 mg/isosorbide dinitrate
20 mg.

NURSING IMPLICATIONS
Assessment
● Monitor BP and pulse routinely during period of

dosage adjustment. Symptomatic hypotension
may occur even with small doses. Use caution
with patients who are volume depleted or hypo-
tensive.

● Lab Test Considerations: If symptoms of sys-
temic lupus erythematosus (SLE) occur obtain a
CBC and ANA titer. If positive for SLE, carefully
weigh risks/benefits of continued therapy.

Potential Nursing Diagnoses
Ineffective tissue perfusion (Indications)
Activity intolerance (Indications)

Implementation
● Dose may be titrated rapidly over 3–5 days, but

may need to decrease if side effects occur. May
decrease to one-half tablet 3 times daily if intoler-
able side effects occur. Titrate up as soon as side
effects subside.
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Patient/Family Teaching
● Instruct patient to take medication as directed on

a regular schedule.
● Caution patient to make position changes slowly

to minimize orthostatic hypotension.
● May cause dizziness. Caution patient to avoid

driving or other activities requiring alertness until
response to medication is known.

● Advise patient to avoid concurrent use of alcohol
or medications for erectile dysfunction with this
medication. Patient should also consult health
care professional before taking Rx, OTC, or
herbal products while taking this medication.

● Caution patient that inadequate fluid intake or ex-
cessive fluid loss from perspiration, diarrhea or
vomiting may lead to a fall in BP, dizziness or syn-
cope. If syncope occurs, discontinue medication
and notify health care professional promptly.

● Inform patient that headache is a common side
effect that should decrease with continuing ther-
apy. Aspirin or acetaminophen may be ordered to
treat headache. Notify health care professional if
headache is persistent or severe. Do not alter
dose to avoid headache.

● Advise patient to notify health care professional if
symptoms of systemic lupus erythematosus occur
(arthralgia, fever, chest pain, prolonged malaise
or other unexplained symptoms).

Evaluation/Desired Outcomes
● Improved survival, increased time to hospitaliza-

tion and decreased symptoms of heart failure in
black patients.

hydrochlorothiazide, See DIURETICS
(THIAZIDE).

HIGH ALERT

HYDROcodone
(hye-droe-koe-done)
Hycodan, Tussigon (U.S. antitussive
formulations contain homatropine)

HYDROcodone/
acetaminophen
Anexsia, Co-Gesic, Lortab, Norco, Vi-
codin, Zydone

HYDROcodone/ibuprofen
Ibudone, Reprexain, Vicoprofen

Classification
Therapeutic: allergy, cold, and cough rem-
edies (antitussive), opioid analgesics
Pharmacologic: opioid agonists/nonopioid
analgesic combinations

Schedule III (in combination)

Pregnancy Category C
For information on the acetaminophen and
ibuprofen components of these formula-
tions, see the acetaminophen and ibupro-
fen monographs

Indications
Used mainly in combination with nonopioid analge-
sics (acetaminophen/ibuprofen) in the management
of moderate to severe pain. Antitussive (usually in
combination products with decongestants).

Action
Bind to opiate receptors in the CNS. Alter the per-
ception of and response to painful stimuli while pro-
ducing generalized CNS depression: Suppress the
cough reflex via a direct central action. Therapeu-
tic Effects: Decrease in severity of moderate pain.
Suppression of the cough reflex.

Pharmacokinetics
Absorption: Well absorbed following oral admin-
istration.
Distribution: Unknown.
Metabolism and Excretion: Mostly metabolized
by the liver; eliminated in the urine (50–60% as
metabolites, 15% as unchanged drug).
Half-life: 2.2 hr.

TIME/ACTION PROFILE (analgesic effect)

ROUTE ONSET PEAK DURATION

PO 10–30 min 30–60 min 4–6 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity to hydroco-
done (cross-sensitivity may exist to other opioids);
Hypersensitivity to acetaminophen/ibuprofen (for
combination products); Ibuprofen-containing prod-
ucts should be avoided in patients with bleeding dis-
orders or thrombocytopenia; Acetaminophen-con-
taining products should be avoided in patients with
severe hepatic or renal disease; Ibuprofen-contain-
ing products should be avoided in patients undergo-
ing coronary artery bypass graft surgery; OB, Lacta-
tion: Avoid chronic use; Products containing
alcohol, aspartame, saccharin, sugar, or tartrazine
(FDC yellow dye #5) should be avoided in patients
who have hypersensitivity or intolerance to these
compounds.
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Use Cautiously in: Head trauma;qintracranial
pressure; Severe renal, hepatic, or pulmonary dis-
ease; Cardiovascular disease (ibuprofen-containing
products only); History of peptic ulcer disease (ibu-
profen-containing products only); Alcoholism; Geri:
Geriatric or debilitated patients (initial dosagepre-
quired; more prone to CNS depression, constipa-
tion); Patients with undiagnosed abdominal pain;
Prostatic hyperplasia.

Adverse Reactions/Side Effects
Noted for hydrocodone only; see acetaminophen/
ibuprofen monographs for specific information on
individual components.
CNS: confusion, dizziness, sedation, euphoria, hal-
lucinations, headache, unusual dreams. EENT:
blurred vision, diplopia, miosis. Resp: respiratory
depression. CV: hypotension, bradycardia. GI: con-
stipation, dyspepsia, nausea, vomiting. GU: urinary
retention. Derm: sweating. Misc: physical depen-
dence, psychological dependence, tolerance.

Interactions
Drug-Drug: Use with extreme caution in patients
receiving MAO inhibitors (may produce severe,
unpredictable reactions—do not use within 14 days
of each other). Additive CNS depression with alco-
hol, antihistamines, and sedative/hypnotics.
Administration of partial antagonist opioids (bu-
prenorphine, butorphanol, nalbuphine, or
pentazocine) maypanalgesia or precipitate
opioid withdrawal in physically dependent patients.
Drug-Natural Products: Concomitant use of
kava-kava, valerian, skullcap, chamomile, or
hops canqCNS depression.

Route/Dosage
PO (Adults): Analgesic—2.5–10 mg q 3–6 hr as
needed; if using combination products, acetamino-
phen dosage should not exceed 4 g/day and should
not exceed 5 tablets/day of ibuprofen-containing
products; Antitussive—5 mg q 4–6 hr as needed.
PO (Children): Analgesic (1–13 yr)—0.1–0.2
mg/kg q 3–4 hr. Antitussive —0.6 mg/kg/day di-
vided q 6–8 hr; (maximum doses �2 yr: 1.25 mg/
dose; 2–12 yr: 5 mg/dose; �12 yr: 10 mg/dose) .

Availability
Hydrocodone
Hydrocodone tablets: 5 mg. Hydrocodone
syrup: 5 mg/mL). In combination with:
chlorpheniramine (Tussionex), chlorpheniramine
and pseudoephedrine (Zutripro). See Appendix B.

Hydrocodone/Acetaminophen (generic
available)
Tablets: 2.5 mg hydrocodone/500 mg acetamino-
phen, 5 mg hydrocodone/400 mg acetaminophen

(Zydone), 5 mg hydrocodone/325 mg acetamino-
phen (Anexsia 5/325, Norco), 5 mg hydrocodone/
500 mg acetaminophen (Anexsia 5/500, Co-Gesic,
Lorcet, Lortab 5/500, Vicodin), 7.5 mg hydroco-
done/325 mg acetaminophen (Anexsia 7.5/325,
Norco), 7.5 mg hydrocodone/400 mg acetamino-
phen (Zydone), 7.5 mg hydrocodone/500 mg aceta-
minophen, 7.5 mg hydrocodone/650 mg acetamino-
phen (Anexsia 7.5/650), 7.5 mg hydrocodone/750
mg acetaminophen (Vicodin ES), 10 mg hydroco-
done/325 mg acetaminophen (Norco), 10 mg hy-
drocodone/400 mg acetaminophen (Zydone), 10
mg hydrocodone/500 mg acetaminophen (Lortab
10/500), 10 mg hydrocodone/650 mg acetamino-
phen, 10 mg hydrocodone/660 mg acetaminophen
(Vicodin HP), 10 mg hydrocodone/750 mg aceta-
minophen (Anexsia 10/750). Cost: Generic—2.5
mg/500 mg $12.99/30, 5 mg/325 mg $17.99/30, 5
mg/500 mg $11.99/30, 7.5 mg/325 mg $18.99/30,
7.5 mg/500 mg $13.99/30, 7.5 mg/650 mg $15.99/
30, 7.5 mg/750 mg $12.99/30, 10 mg/325 mg
$16.99/30, 10 mg/500 mg $14.99/30, 10 mg/650
mg $13.99/30, 10 mg/660 mg $16.99/30, 10 mg/
750 mg $32.99/30. Elixir/oral solution: 2.5 mg
hydrocodone plus 167 mg acetaminophen/5 mL.
Cost: Generic—$60.98/473 mL.

Hydrocodone/Ibuprofen (generic avail-
able)
Tablets: 2.5 mg hydrocodone/200 mg ibuprofen
(Reprexain), 5 mg hydrocodone/200 mg ibuprofen
(Ibudone, Reprexain), 7.5 mg hydrocodone/200
mg ibuprofen (Reprexain, Vicoprofen), 10 mg hy-
drocodone/200 mg ibuprofen (Ibudone, Reprex-
ain).

NURSING IMPLICATIONS
Assessment
● Assess BP, pulse, and respirations before and pe-

riodically during administration. If respiratory
rate is �10/min, assess level of sedation. Physical
stimulation may be sufficient to prevent signifi-
cant hypoventilation. Dose may need to be de-
creased by 25–50%. Initial drowsiness will di-
minish with continued use.

● Assess bowel function routinely. Prevention of
constipation should be instituted with increased
intake of fluids and bulk, and laxatives to mini-
mize constipating effects. Stimulant laxatives
should be administered routinely if opioid use ex-
ceeds 2–3 days, unless contraindicated.

● Pain: Assess type, location, and intensity of pain
prior to and 1 hr (peak) following administra-
tion. When titrating opioid doses, increases of
25–50% should be administered until there is ei-
ther a 50% reduction in the patient’s pain rating
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on a numerical or visual analogue scale or the
patient reports satisfactory pain relief. A repeat
dose can be safely administered at the time of the
peak if previous dose is ineffective and side ef-
fects are minimal.

● An equianalgesic chart (see Appendix K) should
be used when changing routes or when changing
from one opioid to another.

● Prolonged use may lead to physical and psycho-
logical dependence and tolerance. This should
not prevent patient from receiving adequate anal-
gesia. Most patients who receive opioids for pain
do not develop psychological dependence. If pro-
gressively higher doses are required, consider
conversion to a stronger opioid.

● Cough: Assess cough and lung sounds during an-
titussive use.

● Lab Test Considerations: May causeq
plasma amylase and lipase concentrations.

● Toxicity and Overdose: If an opioid antago-
nist is required to reverse respiratory depression
or coma, naloxone (Narcan) is the antidote. Di-
lute the 0.4-mg ampule of naloxone in 10 mL of
0.9% NaCl and administer 0.5 mL (0.02 mg) by
direct IV push every 2 min. For children and pa-
tients weighing �40 kg, dilute 0.1 mg of naloxone
in 10 mL of 0.9% NaCl for a concentration of 10
mcg/mL and administer 0.5 mcg/kg every 2 min.
Titrate dose to avoid withdrawal, seizures, and se-
vere pain.

Potential Nursing Diagnoses
Acute pain (Indications)
Disturbed sensory perception (visual, auditory)
(Side Effects)
Risk for injury (Side Effects)

Implementation
● High Alert: Accidental overdose of opioid anal-

gesics has resulted in fatalities. Before adminis-
tering, clarify all ambiguous orders; have second
practitioner independently check original order
and dose calculations.

● Do not confuse hydrocodone with oxycodone. Do
not confuse Reprexain with Zyprexa.

● Explain therapeutic value of medication prior to
administration to enhance the analgesic effect.

● Regularly administered doses may be more effec-
tive than prn administration. Analgesic is more ef-
fective if given before pain becomes severe.

● Combination with nonopioid analgesics may have
additive analgesic effects and permit lower doses.
Maximum doses of nonopioid agents limit the ti-
tration of hydrocodone doses.

● Medication should be discontinued gradually af-
ter long-term use to prevent withdrawal symp-
toms.

● PO: May be administered with food or milk to
minimize GI irritation.

Patient/Family Teaching
● Advise patient to take medication as directed and

not to take more than the recommended amount.
Severe and permanent liver damage may result
from prolonged use or high doses of acetamino-
phen. Renal damage may occur with prolonged
use of acetaminophen or ibuprofen. Doses of
nonopioid agents should not exceed the maxi-
mum recommended daily dose.

● Instruct patient on how and when to ask for and
take pain medication.

● May cause drowsiness or dizziness. Advise patient
to call for assistance when ambulating or smok-
ing. Caution patient to avoid driving or other ac-
tivities requiring alertness until response to the
medication is known.

● Advise patient to change positions slowly to mini-
mize orthostatic hypotension.

● Caution patient to avoid concurrent use of alco-
hol or other CNS depressants with this medica-
tion.

● Encourage patient to turn, cough, and breathe
deeply every 2 hr to prevent atelectasis.

● Advise patient that good oral hygiene, frequent
mouth rinses, and sugarless gum or candy may
decrease dry mouth.

Evaluation/Desired Outcomes
● Decrease in severity of pain without a significant

alteration in level of consciousness or respiratory
status.

● Suppression of nonproductive cough.

hydrocortisone, See
CORTICOSTEROIDS (SYSTEMIC).

hydrocortisone, See
CORTICOSTEROIDS (TOPICAL/LOCAL).

REMS HIGH ALERT

HYDROmorphone
(hye-droe-mor-fone)
Dilaudid, Dilaudid-HP, Exalgo, Hydros-
tat IR, Jurnista
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Classification
Therapeutic: allergy, cold, and cough rem-
edies (antitussives), opioid analgesics
Pharmacologic: opioid agonists

Schedule II

Pregnancy Category C

Indications
Moderate to severe pain (alone and in combination
with nonopioid analgesics); extended release prod-
uct for opioid-tolerant patients requiring around-
the-clock management of persistent pain. Antitussive
(lower doses).

Action
Binds to opiate receptors in the CNS. Alters the per-
ception of and response to painful stimuli while pro-
ducing generalized CNS depression. Suppresses the
cough reflex via a direct central action. Therapeu-
tic Effects: Decrease in moderate to severe pain.
Suppression of cough.

Pharmacokinetics
Absorption: Well absorbed following oral, rectal,
subcut, and IM administration. Extended-release
product results in an initial release of drug, followed
by a second sustained phase of absorption.
Distribution: Widely distributed. Crosses the pla-
centa; enters breast milk.
Metabolism and Excretion: Mostly metabolized
by the liver.
Half-life: Oral (immediate-release), or injec-
tion—2–4 hr; Oral (extended-release)—8–15
hr.

TIME/ACTION PROFILE (analgesic effect)

ROUTE ONSET PEAK DURATION

PO-IR 30 min 30–90 min 4–5 hr
PO-ER unknown unknown unknown
Subcut 15 min 30–90 min 4–5 hr
IM 15 min 30–60 min 4–5 hr
IV 10–15 min 15–30 min 2–3 hr
Rect 15–30 min 30–90 min 4–5 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Some prod-
ucts contain bisulfites and should be avoided in pa-
tients with known hypersensitivity; Severe respira-
tory depression (in absence of resuscitative
equipment); Paralytic ileus (extended-release only);
Prior GI surgery or narrowing of GI tract (extended-
release only); Opioid non-tolerant patients (ex-
tended-release only); OB, Lactation: Avoid chronic
use during pregnancy or lactation.
Use Cautiously in: Head trauma;qintracranial
pressure; Severe renal, hepatic, or pulmonary dis-
ease; Hypothyroidism; Seizure disorder; Adrenal in-

sufficiency; Alcoholism; Undiagnosed abdominal
pain; Prostatic hypertrophy; Biliary tract disease (in-
cluding pancreatitis); Geri: Geriatric and debilitated
patients may be more susceptible side effects; dose
precommended.

Adverse Reactions/Side Effects
CNS: confusion, sedation, dizziness, dysphoria, eu-
phoria, floating feeling, hallucinations, headache,
unusual dreams. EENT: blurred vision, diplopia,
miosis. Resp: respiratory depression. CV: hypoten-
sion, bradycardia. GI: constipation, dry mouth, nau-
sea, vomiting. GU: urinary retention. Derm: flush-
ing, sweating. Misc: physical dependence,
psychological dependence, tolerance.

Interactions
Drug-Drug: Exercise extreme caution with MAO
inhibitors (may produce severe, unpredictable re-
actions—reduce initial dose of hydromorphone to
25% of usual dose, discontinue MAO inhibitors 2 wk
prior to hydromorphone).qrisk of CNS depression
with alcohol, antidepressants, antihistamines,
and sedative/hypnotics including benzodiaze-
pines and phenothiazines. Administration of par-
tial antagonists (buprenorphine, butorphanol,
nalbuphine, or pentazocine) may precipitate
opioid withdrawal in physically dependent patients.
Nalbuphine or pentazocine maypanalgesia.
Drug-Natural Products: Concomitant use of
kava-kava, valerian, chamomile, or hops canq
CNS depression.

Route/Dosage
Doses depend on level of pain and tolerance. Larger
doses may be required during chronic therapy.

Analgesic
PO (Adults �50 kg): Immediate-release—4–8
mg q 3–4 hr initially (some patients may respond to
doses as small as 2 mg initially); or once 24-hr
opioid requirement is determined, convert to Ex-
tended-release by administering total daily oral
dose once daily.
PO (Adults and Children �50 kg): 0.06 mg/kg q
3–4 hr initially, younger children may require
smaller initial doses of 0.03 mg/kg. Maximum dose
5 mg.
IV, IM, Subcut (Adults �50 kg): 1.5 mg q 3–4
hr as needed initially; may beq.
IV, IM, Subcut (Adults and Children �50 kg):
0.015 mg/kg mg q 3–4 hr as needed initially; may
beq.
IV (Adults): Continuous infusion (unlabeled)—
0.2–30 mg/hr depending on previous opioid use.
An initial bolus of twice the hourly rate in mg may be
given with subsequent breakthrough boluses of 50–
100% of the hourly rate in mg.
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Rect (Adults): 3 mg q 6–8 hr initially as needed.

Antitussive
PO (Adults and Children �12 yr): 1 mg q 3–4
hr.
PO (Children 6–12 yr): 0.5 mg q 3–4 hr.

Availability (generic available)
Immediate-release tablets: 2 mg, 3 mg, 4 mg, 8
mg. Extended-release tablets: 4 mg, 8 mg, 12
mg, 16 mg, 32 mg, 64 mg. Oral solution: 5
mg/5 mL. Injection: 1 mg/mL, 2 mg/mL, 4 mg/mL,
10 mg/mL. Suppositories: 3 mg.

NURSING IMPLICATIONS
Assessment
● Assess BP, pulse, and respirations before and pe-

riodically during administration. If respiratory
rate is �10/min, assess level of sedation. Dose
may need to be decreased by 25–50%. Initial
drowsiness will diminish with continued use.
Geri, Pedi: Assess geriatric and pediatric patients
frequently; more sensitive to the effects of opioid
analgesics and may experience side effects and
respiratory complications more frequently.

● Assess bowel function routinely. Institute preven-
tion of constipation with increased intake of fluids
and bulk, and laxatives to minimize constipating
effects. Administer stimulant laxatives routinely if
opioid use exceeds 2–3 days, unless contraindi-
cated.

● Pain: Assess type, location, and intensity of pain
prior to and 1 hr following IM or PO and 5 min
(peak) following IV administration. When titrat-
ing opioid doses, increases of 25–50% should be
administered until there is either a 50% reduc-
tion in the patient’s pain rating on a numerical or
visual analogue scale or the patient reports satis-
factory pain relief. When titrating doses of short-
acting hydromorphone, a repeat dose can be
safely administered at the time of the peak if pre-
vious dose is ineffective and side effects are mini-
mal.

● Patients on a continuous infusion should have ad-
ditional bolus doses provided every 15–30 min,
as needed, for breakthrough pain. The bolus
dose is usually set to the amount of drug infused
each hour by continuous infusion.

● Patients taking sustained-release hydromorphone
may require additional short-acting opioid doses
for breakthrough pain. Doses should be equiva-
lent to 10–20% of 24 hr total and given every 2
hr as needed.

● An equianalgesic chart (see Appendix K) should
be used when changing routes or when changing
from one opioid to another.

● Prolonged use may lead to physical and psycho-
logical dependence and tolerance. This should
not prevent patient from receiving adequate anal-
gesia. Most patients who receive hydromorphone
for pain do not develop psychological depen-
dence. Progressively higher doses may be re-
quired to relieve pain with long-term therapy.

● Cough: Assess cough and lung sounds during an-
titussive use.

● Lab Test Considerations: Mayqplasma amy-
lase and lipase concentrations.

● Toxicity and Overdose: If an opioid antago-
nist is required to reverse respiratory depression
or coma, naloxone (Narcan) is the antidote. Di-
lute the 0.4-mg ampule of naloxone in 10 mL of
0.9% NaCl and administer 0.5 mL (0.02 mg) by
direct IV push every 2 min. For children and pa-
tients weighing �40 kg, dilute 0.1 mg of naloxone
in 10 mL of 0.9% NaCl for a concentration of 10
mcg/mL and administer 0.5 mcg every 2 min. Ti-
trate dose to avoid withdrawal, seizures, and se-
vere pain.

Potential Nursing Diagnoses
Acute pain (Indications)
Chronic pain (Indications)
Risk for injury (Side Effects)

Implementation
● High Alert: Accidental overdosage of opioid an-

algesics has resulted in fatalities. Before adminis-
tering, clarify all ambiguous orders; have second
practitioner independently check original order,
dose calculations, and infusion pump settings. Do
not confuse with morphine; fatalities have oc-
curred. Do not confuse high-potency (HP) dose
forms with regular dose forms.Pedi: Medication
errors with opioid analgesics are common in pe-
diatric patients; do not misinterpret or miscalcu-
late doses. Use appropriate measuring devices.

● Explain therapeutic value of medication prior to
administration to enhance the analgesic effect.

● Regularly administered doses may be more effec-
tive than prn administration. Analgesic is more ef-
fective if given before pain becomes severe.

● Coadministration with nonopioid analgesics may
have additive analgesic effects and permit lower
opioid doses.

● Medication should be discontinued gradually af-
ter long-term use to prevent withdrawal symp-
toms.
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● When converting from immediate-release to ex-
tended-release hydromorphone administer total
daily oral hydromorphone dose once daily; dose
of extended-release product can be titrated q 3–
4 days. To convert from another opioid to ex-
tended-release hydromorphone, convert to total
daily dose of hydromorphone and then adminis-
ter 50% of this dose as extended-release hydro-
morphone once daily; can then titrate dose q 3–
4 days. When converting from transdermal fen-
tanyl, initiate extended-release hydromorphone
18 hr after removing transdermal fentanyl patch;
for each 25 mcg/hr fentanyl transdermal dose,
the equianalgesic dose of extended-release hy-
dromorphone is 12 mg once daily (should initi-
ate at 50% of this calculated total daily dose given
once daily).

● PO: May be administered with food or milk to
minimize GI irritation.

● Swallow extended-release tablets whole; do not
break, crush, dissolve, or chew (could result in
rapid release and absorption of a potentially toxic
dose).

IV Administration

● pH: 4.0–5.5.
● Direct IV: Diluent: Dilute with at least 5 mL of

sterile water or 0.9% NaCl for injection. Inspect
solution for particulate matter. Slight yellow color
does not alter potency. Store at room tempera-
ture. Rate: Administer slowly, at a rate not to ex-
ceed 2 mg over 3–5 min. High Alert: Rapid ad-
ministration may lead to increased respiratory
depression, hypotension, and circulatory col-
lapse.

● Y-Site Compatibility: acyclovir, alemtuzumab,
allopurinol, amifostine, amikacin, aminocaproic
acid, aminophylline, amphotericin B colloidal,
amphotericin B lipid complex, amphotericin B li-
posome, ampicillin/sulbactam, amsacrine, anidu-
lafungin, argatroban, atracurium, atropine, az-
treonam, bivalirudin, bleomycin, bumetanide,
busulfan, calcium chloride, calcium gluconate,
carboplatin, carmustine, caspofungin, cefepime,
cefoperazone, cefotaxime, cefoxitin, ceftaroline,
ceftazidime, ceftriaxone, cefuroxime, chloram-
phenicol, chlorpromazine, ciprofloxacin, cisatra-
curium, cisplatin, cladribine, clindamycin, cyclo-
phosphamide, cyclosporine, cytarabine,
dactinomycin, daptomycin, dexamethasone, dex-
medetomidine, digoxin, diltiazem, diphenhydra-
mine, dobutamine, docetaxel, dopamine, doripe-
nem, doxacurium, doxorubicin, doxorubicin
liposome, doxycycline, droperidol, enalaprilat,
ephedrine, epinephrine, epirubicin, eptifibatide,
ertapemen, erythromycin lactobionate, esmolol,
etoposide, etoposide phosphate, famotidine, fen-

oldopam, fentanyl, filgrastim, fluconazole, fludar-
abine, fluorouracil, foscarnet, furosemide, ganci-
clovir, gemcitabine, gentamicin, glycopyrrolate,
granisetron, haloperidol, heparin, hydralazine,
hydrocortisone, idarubicin, ifosfamide, imipe-
nem/cilastatin, insulin, irinotecan, isoproterenol,
kanamycin, ketorolac, labetalol, levofloxacin, lid-
ocaine, linezolid, lorazepam, magnesium sulfate,
mannitol, mechlorethamine, melphalan, merope-
nem, methohexital, methotrexate, methyldopate,
methylprednisolone, metoclopramide, metopro-
lol, metronidazole, micafungin, midazolam, mil-
rinone, mitoxantrone, morphine, mycophenolate,
nafcillin, nesiritide, nicardipine, nitroglycerin, ni-
troprusside, norepinephrine, octreotide, ondan-
setron, oxacillin, oxaliplatin, oxytocin, paclitaxel,
palonosetron, pamidronate, pancuronium, pan-
toprazole, pemetrexed, penicillin G potassium,
pentamidine, pentobarbital, phenylephrine, pi-
peracillin/tazobactam, potassium acetate, potas-
sium chloride, potassium phosphates, procain-
amide, prochlorperazine, promethazine,
propofol, propranolol, quinupristin/dalfopristin,
ranitidine, remifentanil, rituximab, rocuronium,
scopolamine, sodium acetate, sodium phos-
phates, streptozocin, succinylcholine, tacrolimus,
teniposide, theophylline, thiotepa, ticarcillin/cla-
vulanate, tigecycline, tirofiban, tobramycin, tras-
tuzumab, trimethoprim/sulfamethoxazole, vanco-
mycin, vasopressin, vecuronium, verapamil,
vincristine, vinorelbine, zidovudine, zoledronic
acid.

● Y-Site Incompatibility: amphotericin B choles-
teryl , dantrolene, phenytoin, sargramostim, thio-
pental.

● Solution Compatibility: D5W, D5/0.45% NaCl,
D5/0.9% NaCl, D5/LR, D5/Ringer’s solution,
0.45% NaCl, 0.9% NaCl, Ringer’s , LR.

Patient/Family Teaching
● Instruct patient on how and when to ask for pain

medication.
● May cause drowsiness or dizziness. Advise patient

to call for assistance when ambulating or smok-
ing. Caution patient to avoid driving or other ac-
tivities requiring alertness until response to medi-
cation is known.

● Advise patient to change positions slowly to mini-
mize orthostatic hypotension.

● Instruct patient to avoid concurrent use of alco-
hol or other CNS depressants.

● Encourage patient to turn, cough, and breathe
deeply every 2 hr to prevent atelectasis.

● Home Care Issues: Explain to patient and fam-
ily how and when to administer hydromorphone,
discuss safe storage of the medication, and how
to care for infusion equipment properly. Pedi:
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Teach parents or caregivers how to accurately
measure liquid medication and to use only the
measuring device dispensed with the medication.

● Emphasize the importance of aggressive preven-
tion of constipation with the use of hydromor-
phone.

Evaluation/Desired Outcomes
● Decrease in severity of pain without a significant

alteration in level of consciousness or respiratory
status.

● Suppression of cough.

hydroxocobalamin, See VITAMIN B12
PREPARATIONS.

hydroxychloroquine
(hye-drox-ee-klor-oh-kwin)
Plaquenil
Classification
Therapeutic: antimalarials, antirheumatics
(DMARDs)

Pregnancy Category C

Indications
Suppression/chemoprophylaxis of malaria. Treat-
ment of severe rheumatoid arthritis/systemic lupus
erythematosus.

Action
Inhibits protein synthesis in susceptible organisms
by inhibiting DNA and RNA polymerase. Therapeu-
tic Effects: Death of plasmodia responsible for
causing malaria. Also has anti-inflammatory proper-
ties.

Pharmacokinetics
Absorption: Highly variable(31–100%) following
oral administation.
Distribution: Widely distributed; high concentra-
tions in RBCs; crosses the placenta; excreted into
breast milk.
Metabolism and Excretion: Partially metabo-
lized by the liver to active metabolites; partially ex-
creted unchanged by the kidneys.
Half-life: 72–120 hr.

TIME/ACTION PROFILE (blood levels)

ROUTE ONSET PEAK DURATION

PO rapid† 1–2 hr days–weeks

†Onset of antirheumatic action may take 6 wk

Contraindications/Precautions
Contraindicated in: Hypersensitivity to hydroxy-
chloroquine or chloroquine; Previous visual damage
from hydroxychloroquine or chloroquine.
Use Cautiously in: Concurrent use of hepatotoxic
drugs; History of liver disease or alcoholism or renal
impairment; Severe neurological disorders; Severe
blood disorders; Retinal or visual field changes;
G6PD deficiency; Psoriasis; Bone marrow depres-
sion; Obesity (determine dose by ideal body weight);
OB: Lactation: Avoid use unless treating/preventing
malaria or treating amebic abscess; Pedi: Long-term
use may increase sensitivity to effects.

Adverse Reactions/Side Effects
CNS: SEIZURES, aggressiveness, anxiety, apathy, con-
fusion, fatigue, headache, irritability, personality
changes, psychoses. EENT: keratopathy, ototoxicity,
retinopathy, tinnitus, visual disturbances. CV: ECG
changes, hypotension. GI: abdominal cramps, ano-
rexia, diarrhea, epigastric discomfort, nausea, vom-
iting, hepatic failure. Derm: bleaching of hair, alo-
pecia, hyperpigmentation, photosensitivity,
Stevens-Johnson syndrome. Hemat: AGRANULOCY-
TOSIS, APLASTIC ANEMIA, leukopenia, thrombocytope-
nia. Neuro: neuromyopathy, peripheral neuritis.

Interactions
Drug-Drug: Mayqthe risk of hepatotoxicity when
administered with hepatotoxic drugs. Mayqthe
risk of hematologic toxicity when administered with
penicillamine. Mayqrisk of dermatitis when ad-
ministered with other agents having dermato-
logic toxicity. May decrease serum titers of rabies
antibody when given concurrently with human dip-
loid cell rabies vaccine. Urinary acidifiers may
qrenal excretion. Mayqserum levels of digoxin.

Route/Dosage
Antimalarial doses expressed as mg of base; anti-
rheumatic and lupus doses expressed as mg of hy-
droxychloroquine sulfate (200 mg hydroxychloro-
quine sulfate � 155 mg of hydroxychloroquine
base).

Malaria
PO (Adults): Suppression or chemoprophy-
laxis—310 mg once weekly; start 1–2 wk prior to
entering malarious area; continue for 4 wk after
leaving area. Treatment—620 mg, then 310 mg at
6 hr, 24 hr, and 48 hr after initial dose.
PO (Children): Suppression or chemoprophy-
laxis—5 mg/kg once weekly; start 1–2 wk prior to
entering malarious area; continue for 4 wk after
leaving area. Treatment—10 mg/kg initially, then 5
mg/kg at 6–8 hr, 24 hr, and 48 hr after initial dose.
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Rheumatoid Arthritis
PO (Adults): 400–600 mg once daily initially,
maintenance 200–400 mg/day divided 1–2 times/
day.
PO (Children): 3–5 mg/kg/day divided 1–2
times/day to a maximum of 400 mg/day; not to ex-
ceed 7 mg/kg/day.

Systemic Lupus Erythematosus
PO (Adults): 400 mg once or twice daily, mainte-
nance 200–400 mg/day.
PO (Children): 3–5 mg/kg/day divided 1–2
times/day to a maximum of 400 mg/day; not to ex-
ceed 7 mg/kg/day.

Availability
Tablets: 200 mg (155-mg base).

NURSING IMPLICATIONS
Assessment
● Assess deep tendon reflexes periodically to deter-

mine muscle weakness. Therapy may be discon-
tinued should this occur.

● Patients on prolonged high-dose therapy should
have eye exams prior to and every 3–6 mo dur-
ing therapy to detect retinal damage.

● Malaria or Lupus Erythematosus: Assess pa-
tient for improvement in signs and symptoms of
condition daily throughout course of therapy.

● Rheumatoid Arthritis: Assess patient monthly
for pain, swelling, and range of motion.

● Lab Test Considerations: Monitor CBC and
platelet count periodically throughout therapy.
May cause decreased RBC, WBC, and platelet
counts. If severe decreases occur that are not re-
lated to the disease process, hydroxychloroquine
should be discontinued.

Potential Nursing Diagnoses
Risk for infection (Indications)
Chronic pain (Indications)

Implementation
● PO: Administer with milk or meals to minimize

GI distress.
● Tablets may be crushed and placed inside empty

capsules for patients with difficulty swallowing.
Contents of capsules may also be mixed with a
teaspoonful of jam, jelly, or Jell-O prior to admin-
istration.

● Malaria Prophylaxis: Hydroxychloroquine
therapy should be started 2 wk prior to potential
exposure and continued for 4–6 wk after leaving
the malarious area.

Patient/Family Teaching
● Instruct patient to take medication exactly as di-

rected and continue full course of therapy even if

feeling better. Missed doses should be taken as
soon as remembered unless it is almost time for
next dose. Do not double doses.

● Advise patients to avoid use of alcohol while tak-
ing hydroxychloroquine.

● Caution patient to keep hydroxychloroquine out
of reach of children; fatalities have occurred with
ingestion of 3 or 4 tablets.

● Explain need for periodic ophthalmic exams for
patients on prolonged high-dose therapy. Advise
patient that the risk of ocular damage may be de-
creased by the use of dark glasses in bright light.
Protective clothing and sunscreen should also be
used to reduce risk of dermatoses.

● Advise patient to notify health care professional
promptly if sore throat, fever, unusual bleeding or
bruising, blurred vision, visual changes, ringing
in the ears, difficulty hearing, or muscle weak-
ness occurs.

● Malaria Prophylaxis: Review methods of mini-
mizing exposure to mosquitoes with patients re-
ceiving hydroxychloroquine prophylactically (use
repellent, wear long-sleeved shirt and long trou-
sers, use screen or netting).

● Advise patient to notify health care professional if
fever develops while traveling or within 2 mo of
leaving an endemic area.

● Rheumatoid Arthritis: Instruct patient to con-
tact health care professional if no improvement is
noticed within a few days. Treatment for rheuma-
toid arthritis may require up to 6 mo for full ben-
efit.

Evaluation/Desired Outcomes
● Prevention or resolution of malaria.
● Improvement in signs and symptoms of rheuma-

toid arthritis.
● Improvement in symptoms of lupus erythemato-

sus.

hydroxyprogesterone
caproate
(hye-drox-ee-pro-jess-te-rone
kap-roe-ate)
Makena
Classification
Therapeutic: hormones
Pharmacologic: progestins

Pregnancy Category B

Indications
Topthe risk of preterm birth in women with a sin-
gleton pregnancy who have a history of previous sin-
gleton preterm birth.
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Action
A synthetic analog of progesterone. Produces secre-
tory changes in the endometrium.qs basal tempera-
ture. Produces changes in the vaginal epithelium.
Relaxes uterine smooth muscle. Stimulates mam-
mary alveolar growth. Inhibits pituitary function. Ac-
tion in reducing risk of recurrent preterm birth is
unknown. Therapeutic Effects:prisk of preterm
birth in women at risk.

Pharmacokinetics
Absorption: Slowly absorbed following IM admin-
istration.
Distribution: Unknown.
Protein Binding: Extensively bound to plasma
proteins.
Metabolism and Excretion: Extensively metabo-
lized by the liver.
Half-life: 7.8 days.

TIME/ACTION PROFILE (blood levels)

ROUTE ONSET PEAK DURATION

IM unknown 4.6 days 7 days

Contraindications/Precautions
Contraindicated in: Hypersensitivity to hydroxy-
progesterone or castor oil; History of or known
thrombosis/thromboembolic disorder; History of or
known/suspected breast cancer or other hormone-
sensitive cancer; Unexplained abnormal vaginal
bleeding unrelated to pregnancy; Cholestatic jaun-
dice of pregnancy; Benign/malignant liver tumors or
active liver disease; Uncontrolled hypertension.
Use Cautiously in: Risk factors for thromboem-
bolic disorders ( mayqrisk) ; Diabetes mellitus or
risk factors for diabetes mellitus (may impair glu-
cose tolerance); History of preeclampsia, epilepsy,
cardiac or renal impairment (may be adversely af-
fected by fluid retention); History of depression
(may worsen); Safe and effective use in children
�16 yr has not been established.

Adverse Reactions/Side Effects
CNS: depression. CV: hypertension. GI: diarrhea,
jaundice, nausea. Derm: urticaria, pruritus. F and
E: fluid retention. Hemat: THROMBOEMBOLISM. Lo-
cal: injections site reactions. Misc: allergic reac-
tions including ANGIOEDEMA.

Interactions
Drug-Drug: Mayqmetabolism andpblood levels
and effectiveness of drugs metabolized by the
CYP1A2, CYP2A6 and CYP2B6 enzyme systems.

Route/Dosage
IM (Adults): 250 mg once weekly starting between
16 wks, 0 days and 20 wks, 6 days continuing until
wk 37 of gestation or delivery, whichever occurs
first.

Availability
Solution for IM injection (contains castor oil):
1250 mg/5 mL vial (250 mg/mL).

NURSING IMPLICATIONS
Assessment
● Monitor for signs and symptoms of thromboem-

bolic disorders throughout therapy.
● Monitor vital signs during therapy. If hyperten-

sion occurs, consider discontinuation of therapy.
● Assess for signs and symptoms of allergic reac-

tions (urticaria, pruritus, angioedema) during
therapy. Consider discontinuation if allergic reac-
tions occur.

● Monitor for fluid retention during therapy, espe-
cially in patients atqrisk for complications (pre-
eclampsia, epilepsy, migraine, asthma, cardiac or
renal dysfunction).

● Assess mental status and mood changes, espe-
cially in women with a history of depression. Dis-
continue hydroxyprogesterone if depression re-
curs or worsens.

● Lab Test Considerations: Maypglucose tol-
erance. Monitor serum glucose in prediabetic
and diabetic women during therapy.

Potential Nursing Diagnoses
Deficient knowledge, related to disease process and
medication regimen (Patient/Family Teaching)

Implementation
● IM: Draw up 1 mL of solution into a 3 mL syringe

with an 18 gauge needle. Solution is clear, yellow,
viscous and oily. Do not administer solutions that
are cloudy or contain particles. Change needle to
21 gauge 1 1/2 inch needle. Inject into upper
outer quadrant of gluteus maximus slowly, over 1
min or longer. Apply pressure to injection site to
minimize bruising and swelling. Store hydroxy-
progesterone in original box, at room tempera-
ture, protected from light. Discard unused prod-
uct after 5 wks from first use.

Patient/Family Teaching
● Instruct patient to continue to receive injection

weekly from health care professional. If a dose is
missed, consult health care professional for in-
structions regarding returning to schedule.

● Advise patient to notify health care professional if
signs and symptoms of blood clots (leg swelling,
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redness in your leg, a spot on your leg that is
warm to touch, leg pain that worsens when you
bend your foot), allergic reactions (hives, itching,
swelling of the face), depression, or yellowing of
skin and whites of the eyes occur.

● Inform patient that injection site reactions (pain,
swelling, itching, bruising, nodule formation)
may occur. Ifqpain over time, oozing of blood
or fluid, or swelling occur, notify health care pro-
fessional.

Evaluation/Desired Outcomes
● prisk of preterm birth in women at risk.

hydrOXYzine (hye-drox-i-zeen)
Apo-Hydroxyzine, Atarax, Hyzine-50,
Multipax, Novohydroxyzin, Vis-

taril
Classification
Therapeutic: antianxiety agents, antihista-
mines, sedative/hypnotics

Pregnancy Category C

Indications
Treatment of anxiety. Preoperative sedation. Anti-
emetic. Antipruritic. May be combined with opioid
analgesics.

Action
Acts as a CNS depressant at the subcortical level of
the CNS. Has anticholinergic, antihistaminic, and an-
tiemetic properties. Blocks histamine 1 receptors.
Therapeutic Effects: Sedation. Relief of anxiety.
Decreased nausea and vomiting. Decreased allergic
symptoms associated with release of histamine, in-
cluding pruritus.

Pharmacokinetics
Absorption: Well absorbed following PO/IM ad-
ministration.
Distribution: Unknown.
Metabolism and Excretion: Completely metab-
olized by the liver; eliminated in the feces via biliary
excretion.
Half-life: 3 hr.

TIME/ACTION PROFILE (sedative, antiemetic,
antipruritic effects)

ROUTE ONSET PEAK DURATION

PO 15–30 min 2–4 hr 4–6 hr
IM 15–30 min 2–4 hr 4–6 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity; OB: Poten-
tial for congenital defects (oral clefts and hypoplasia
of cerebral hemisphere; Lactation: Safety not estab-
lished.

Use Cautiously in: Severe hepatic dysfunction;
OB: Has been used safely during labor; Pedi: Injec-
tion contains benzyl alcohol, which can cause po-
tentially fatal gasping syndrome in neonates; Geri:
Appears on Beers list. Geriatric patients are more
susceptible to adverse reactions due to anticholiner-
gic effects; dosage reduction recommended.

Adverse Reactions/Side Effects
CNS: drowsiness, agitation, ataxia, dizziness, head-
ache, weakness. Resp: wheezing. GI: dry mouth,
bitter taste, constipation, nausea. GU: urinary reten-
tion. Derm: flushing. Local: pain at IM site, ab-
scesses at IM sites. Misc: chest tightness.

Interactions
Drug-Drug: Additive CNS depression with other
CNS depressants, including alcohol, antide-
pressants, antihistamines, opioid analgesics,
and sedative/hypnotics. Additive anticholinergic
effects with other drugs possessing anticholin-
ergic properties, including antihistamines, an-
tidepressants, atropine, haloperidol, pheno-
thiazines, quinidine, and disopyramide. Can
antagonize the vasopressor effects of epinephrine.
Drug-Natural Products: Concomitant use of
kava-kava, valerian, or chamomile can increase
CNS depression. Increased anticholinergic effects
with angel’s trumpet, jimson weed, and scopo-
lia.

Route/Dosage
PO (Adults): Antianxiety—25–100 mg 4 times/
day, not to exceed 600 mg/day. Preoperative seda-
tion—50–100 mg single dose. Antipruritic—25
mg 3–4 times daily.
PO (Children): —2 mg/kg/day divided q 6–8 hr.
IM (Adults): Preoperative sedation—25–100
mg single dose. Antiemetic, adjunct to opioid an-
algesics—25–100 mg q 4–6 hr as needed.
IM (Children): —0.5–1 mg/kg/dose q 4–6 hr as
needed.

Availability (generic available)
Tablets: 10 mg, 25 mg, 50 mg, 100 mg.Capsules:
10 mg, 25 mg, 50 mg, 100 mg. Syrup: 10 mg/5 mL.
Oral suspension: 25 mg/5 mL. Injection: 25 mg/
mL, 50 mg/mL.

NURSING IMPLICATIONS
Assessment
● Assess patient for profound sedation and provide

safety precautions as indicated (side rails up, bed
in low position, call bell within reach, supervision
of ambulation and transfer). Geri: Older adults
are more sensitive to CNS and anticholinergic ef-
fects (delirium, acute confusion, dizziness, dry
mouth, blurred vision, urinary retention, consti-
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pation, tachycardia). Monitor for drowsiness, agi-
tation, over sedation, and other systemic side ef-
fects. Assess falls risk and implement prevention
strategies.

● Anxiety: Assess mental status (orientation,
mood, and behavior).

● Nausea and Vomiting: Assess degree of nausea
and frequency and amount of emesis.

● Pruritus: Assess degree of itching and character
of involved skin.

● Lab Test Considerations: May cause false-
negative skin test results using allergen extracts.
Discontinue hydroxyzine at least 72 hr before
test.

Potential Nursing Diagnoses
Anxiety (Indications)
Impaired skin integrity (Indications)
Risk for injury (Side Effects)
Ineffective coping (Side Effects)

Implementation
● Do not confuse hydroxyzine with hydralazine or

Atarax (hydroxyzine) with Ativan (lorazepam).
● PO: Tablets may be crushed and capsules opened

and administered with food or fluids for patients
having difficulty swallowing.

● Shake suspension well before administration.
● IM: Administer only IM deep into well-developed

muscle, preferably with Z-track technique. Injec-
tion is extremely painful. Do not use deltoid site.
If must be administered to children, midlateral
muscles of the thigh are preferred. Significant tis-
sue damage, necrosis, and sloughing may result
from subcut or intra-arterial injections. Hemoly-
sis may result from IV injections. Rotate injection
sites frequently.

● Syringe Compatibility: atropine, butorphanol,
chlorpromazine, cimetidine, codeine, diphenhy-
dramine, doxapram, droperidol, fentanyl, flu-
phenazine, glycopyrrolate, hydromorphone, lido-
caine, meperidine, metoclopramide, midazolam,
morphine, nalbuphine, oxymorphone, pentazo-
cine, perphenazine, procaine, prochlorperazine,
promethazine, scopolamine, sufentanil.

● Syringe Incompatibility: dimenhydrinate, hal-
operidol, heparin, ketorolac, pentobarbital, rani-
tidine.

Patient/Family Teaching
● Instruct patient to take medication exactly as di-

rected. Missed doses should be taken as soon as
remembered unless it is almost time for next
dose; do not double doses.

● May cause drowsiness or dizziness. Caution pa-
tient to avoid driving and other activities requiring

alertness until response to medication is known.
Geri: Warn patients or caregivers that older adults
are at increased risk for CNS effects and falls.

● Advise patient to avoid concurrent use of alcohol
or other CNS depressants with this medication.

● Inform patient that frequent mouth rinses, good
oral hygiene, and sugarless gum or candy may
help decrease dry mouth. If dry mouth persists
for more than 2 wk, consult dentist about saliva
substitute.

● If used for anxiety, advise patient that psychother-
apy is beneficial in addressing sources of anxiety
and improving coping skills.

● Teach other methods to decrease anxiety, such as
increased exercise, support groups, and relax-
ation techniques.

Evaluation/Desired Outcomes
● Decrease in anxiety.
● Relief of nausea and vomiting.
● Relief of pruritus.
● Sedation when used as a sedative/hypnotic.

hyoscyamine (hi-oh-si-a-meen)
Anaspaz, Hyomax, Levbid, Levsin, Sy-
max
Classification
Therapeutic: antispasmodics
Pharmacologic: anticholinergics

Pregnancy Category C

Indications
Control of gastric secretion, visceral spasm, hyper-
motility in spastic colitis, spastic bladder, pyloros-
pasm, and related abdominal cramps. Decreases
symptoms of various functional intestinal disorders
including mild dysenteries, diverticulitis, infant
colic, biliary and renal colic. Adjunctive therapy in
peptic ulcer disease, irritable bowel syndrome, neu-
rogenic bowel disturbances. Decreases pain and hy-
persecretion associated with pancreatitis. Relief of
symptoms of acute rhinitis. Decreases rigidity and
tremors associated with parkinsonism and controls
related sialorrhea and hyperhidrosis. May also be
used to manage anticholinesterase poisoning. Man-
agement of cystitis or renal colic. Management of
some forms of heart block due to vagal activity. IM,
IV, Subcut: Facilitation of diagnostic hypotonic
duodenography; may also increase radiologic visi-
bility of the kidneys. Preoperative administration de-
creases secretions and blocks bradycardia associ-
ated with some forms of anesthesia and related
surgical agents.
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Action
Inhibits the muscarinic effect of acetylcholine in
smooth muscle, secretory glands and the CNS. Small
doses decrease salivary and bronchial secretions
and decrease sweating; intermediate doses dilate the
pupil, inhibit accommodation, increase heart rate
(vagolytic action); large doses decrease GI and GU
motility, further increase in dose decreases gastric
acid secretion. Therapeutic Effects: Decreased
secretions with decreased GI and GU symptomatol-
ogy. Increased heart rate.

Pharmacokinetics
Absorption: Well absorbed; food does not affect
absorption.
Distribution: Crosses the placenta and blood-
brain barrier; enters breast milk.
Metabolism and Excretion: Excreted mostly
unchanged by the kidneys.
Half-life: 3.5 hr.

TIME/ACTION PROFILE (GI effects)

ROUTE ONSET PEAK DURATION

PO 20–30 min unknown 4–6 hr
IM, IV, subcut 2–3 min unknown 4–6 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Angle-clo-
sure glaucoma; Tachycardia or unstable cardiovas-
cular status; GI obstructive disease, paralytic ileus,
intestinal atony, severe ulcerative colitis; Obstructive
uropathy; Myasthenia gravis; Lactation: Lactation;
Pedi: Products containing benzyl alcohol should not
be used in newborn or immature infants; Some
products contain alcohol, sulfites, or tartrazine and
should be avoided in patients with known intoler-
ance/hypersensitivity.
Use Cautiously in: History of cardiovascular dis-
ease including HF, arrhythmias, hypertension, tachy-
cardia, or coronary artery disease; Renal or hepatic
impairment; Prostatic hyperplasia; Early ileus or re-
flux esophagitis; Automonic neuropathy; Hyperthy-
roidism; Geri: Appears on Beers list;qsensitivity to
anticholinergics; Pedi: Infants, small children,
Down’s syndrome, brain damage, or spastic paraly-
sis (qsensitivity); OB: May cause fetal tachycardia;
safety not established.

Adverse Reactions/Side Effects
CNS: confusion/excitement (especially in geriatric
patients), dizziness, flushing, headache, insomnia,
lightheadedness (IM, IV, subcut), nervousness.
EENT: blurred vision, cycloplegia,qintraocular
pressure, mydriasis, photophobia. CV: palpitations,
tachycardia. GI: dry mouth, altered taste percep-
tion, bloated feeling, constipation, nausea, paralytic
ileus, vomiting. GU: erectile dysfunction, urinary

hesitancy/retention. Derm:psweating, urticaria.
Local: local irritation (IM, IV, subcut). Misc: al-
lergic reactions including ANAPHYLAXIS, fever (espe-
cially in children), suppression of lactation.

Interactions
Drug-Drug: Concurrent administration with
amantadineqanticholinergic side effects (may re-
quire dosep).qeffects of atenolol. Concurrent
use with phenothiazines may result inpeffect of
phenothiazine andqanticholinergic side effects
(dose reduction may be necessary).qanticholiner-
gic side effects with tricyclic antidepressants.

Route/Dosage
PO, SL (Adults): 0.125–0.25 mg 3–4 times daily
or 0.375–0.75 mg as sustained release form every
12 hr.
PO (Children 34–36 kg): 125–187 mcg every 4
hr as needed.
PO (Children 22.7–33 kg): 94–125 mcg every 4
hr as needed.
PO (Children 13.6–22.6 kg): 63 mcg every 4 hr
as needed.
PO (Children 9.1–13.5 kg): 31.3 mcg every 4 hr
as needed.
PO (Children 6.8–9 kg): 25 mcg every 4 hr as
needed.
PO (Children 4.5–6.7 kg): 18.8 mcg every 4 hr
as needed.
PO (Children 3.4–4.4 kg): 15.6 mcg every 4 hr
as needed.
PO (Children 2.3–3.3 kg): 12.5 mcg every 4 hr
as needed.
IM, IV, Subcut (Adults): Gastrointestinal anti-
cholinergic—0.25–0.5 mg 3–4 times daily as
needed; preoperative prophylaxis of secretions—
0.5 mg or 0.005 mg/kg 30–60 min before anesthe-
sia; antiarrhythmic—0.125 mg IV repeated as
needed; cholinergic adjunct (curariform
block)—0.2 mg for each 1 mg of neostigmine.
IM, IV, Subcut (Children �2 yr): Preoperative
prophylaxis of secretions—0.005 mg/kg 30–60
min before anesthesia.

Availability (generic available)
Tablets: 0.125 mg. Sublingual tablets: 0.125 mg.
Orally-disintegrating tablets (mint): 0.125 mg.
Extended-release tablets: 0.375 mg. Solution
(drops) (orange): 0.125 mg/mL. Elixir (or-
ange): 0.125 mg/5 mL. Injection: 0.5 mg/mL.

NURSING IMPLICATIONS
Assessment
● Assess vital signs and ECG tracings frequently dur-

ing IV drug therapy. Report any significant
changes in heart rate or BP, or increased ventric-
ular ectopy or angina promptly.
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● Monitor intake and output ratios in elderly or
surgical patients because hyoscyamine may cause
urinary retention.

● Assess patients routinely for abdominal distention
and auscultate for bowel sounds. If constipation
becomes a problem, increasing fluids and adding
bulk to the diet may help alleviate constipation.

● Toxicity and Overdose: If overdose occurs,
physostigmine is the antidote.

Potential Nursing Diagnoses
Decreased cardiac output (Indications)
Impaired oral mucous membrane (Side Effects)
Constipation (Side Effects)

Implementation
● Do not confuse Levbid (hyoscyamine) with En-

brel (etanercept).
● PO: Oral doses are usually given 30 min before

meals. Swallow extended-release and time-re-
lease products whole; do not open, break, crush,
or chew.

● Antacids may interfere with absorption. Adminis-
ter hyosyamine before meals and antacids after
meals.

● ODT: Place tablet on tongue and allow the tablet
to disintegrate before swallowing; may take with
or without water. SL: May be taken orally or
chewed.

IV Administration

● pH: No Data.
● Direct IV: Diluent: May give IV undiluted or di-

lute in 10 mL of sterile water. Rate: No rate in-
formation available, administer slowly.

Patient/Family Teaching
● Instruct patient to take exactly as directed. Take

missed doses as soon as remembered unless al-
most time for next dose. Do not double doses.

● May cause drowsiness. Caution patients to avoid
driving or other activities requiring alertness until
response to medication is known.

● Instruct patient that oral rinses, sugarless gum or
candy, and frequent oral hygiene may help relieve
dry mouth.

● Caution patients that hyoscyamine impairs heat
regulation. Strenuous activity in a hot environ-
ment may cause heat stroke.

● Advise patient to notify health care professional of
all Rx or OTC medications, vitamins, or herbal
products being taken and to consult with health
care professional before taking other medica-
tions.

● Inform male patients with benign prostatic hyper-
plasia that hyoscyamine may cause urinary hesi-
tancy and retention. Changes in urinary stream
should be reported to health care professional.

Evaluation/Desired Outcomes
● Increase in heart rate.
● Dryness of mouth.
● Reversal of muscarinic effects.
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ibandronate (i-ban-dro-nate)
Boniva
Classification
Therapeutic: bone resorption inhibitors
Pharmacologic: biphosphonates

Pregnancy Category C

Indications
Treatment/prevention of postmenopausal osteopo-
rosis.

Action
Inhibits resorption of bone by inhibiting osteoclast
activity. Therapeutic Effects: Reversal/prevention
of progression of osteoporosis with decreased frac-
tures.

Pharmacokinetics
Absorption: 0.6% absorbed following oral admin-
istration (significantlypby food).
Distribution: Rapidly binds to bone.
Protein Binding: 90.9–99.5%.
Metabolism and Excretion: 50–60% excreted
in urine; unabsorbed drug is eliminated in feces.
Half-life: PO—10–60 hr; IV—4.6–25.5 hr.

TIME/ACTION PROFILE

ROUTE ONSET PEAK DURATION

PO unknown 0.5–2 hr up to 1 mo
IV unknown 3 hr up to 3 mo

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Abnormali-
ties of the esophagus which delay esophageal empty-
ing (i.e. strictures, achalasia); Uncorrected hypocal-
cemia; Inability to stand/sit upright for at least 60
min; CCr �30 mL/min.
Use Cautiously in: History of upper GI disorders;
Concurrent use of NSAIDs or aspirin; Invasive dental
procedures, cancer, receiving chemotherapy or cor-
ticosteroids, poor oral hygeine, periodontal disease,
dental disease, anemia, coagulopathy, infection, or
poorly-fitting dentures (mayqrisk of jaw osteone-
crosis); OB: Use only if potential benefit outweighs
risks to mother and fetus; Lactation: Lactation; Pedi:
Children �18 yr (safety not established); Geri: Con-
sider age relatedpin body mass, renal and hepatic
function, concurrent disease states and drug ther-
apy.

Adverse Reactions/Side Effects
GI: diarrhea, dyspepsia, dysphagia, esophageal can-
cer, esophagitis, esophageal/gastric ulcer. MS:

musculoskeletal pain, pain in arms/legs, femur frac-
tures, osteonecrosis (primarily of jaw). Misc: in-
jection site reactions.

Interactions
Drug-Drug: Calcium-, aluminum-, magne-
sium-, and iron- containing products, including
antacidspabsorption (ibandronate should be
taken 60 min before). Concurrent use of NSAIDs
including aspirin, mayqrisk of gastric irritation.
Drug-Food: Milk and other foodspabsorption.

Route/Dosage
PO (Adults): 2.5 mg once daily or 150 mg once
monthly.
IV (Adults): 3 mg every 3 mo.

Availability
Tablets: 2.5 mg, 150 mg. Injection: 3 mg/3 mL in
prefilled single-use syringe.

NURSING IMPLICATIONS
Assessment
● Osteoporosis: Assess patients for low bone

mass before and periodically during therapy.
● Lab Test Considerations: Assess serum cal-

cium before and periodically during therapy. Hy-
pocalcemia and vitamin D deficiency should be
treated before initiating ibandronate therapy.

● May causeptotal alkaline phosphatase levels.
● May cause hypercholesterolemia.

Potential Nursing Diagnoses
Risk for injury (Indications)

Implementation
● PO: Administer first thing in the morning with 6–

8 oz plain water 30 min before other medica-
tions, beverages, or food. Tablet should be swal-
lowed whole; do not break, crush, or chew.

● Once-monthly tablet should be administered on
the same date each month.

IV Administration

● pH: No Data.
● IV: Administer using prefilled syringe. Do not ad-

minister solution that is discolored or contain
particulate matter. Administer IV only; other
routes may cause tissue damage.

● Rate: Administer as a 15–30 second bolus.
● Y-Site Incompatibility: Do not administer with

calcium-containing solutions or other IV drugs.

Patient/Family Teaching
● Advise patient to eat a balanced diet and consult

health care professional about the need for sup-
plemental calcium and vitamin D. Wait at least 60
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min after administration before taking supple-
mental calcium and vitamin D.

● Encourage patient to participate in regular exer-
cise and to modify behaviors that increase the
risk of osteoporosis (stop smoking, reduce alco-
hol consumption).

● Inform patient that severe musculoskeletal pain
may occur within days, months, or yr after start-
ing ibandronate. Symptoms my resolve com-
pletely after discontinuation or slow or incom-
plete resolution may occur. Notify health care
professional if severe pain occurs.

● Instruct patient to notify health care professional
if swallowing difficulties, chest pain, new or wors-
ening heartburn, or trouble or pain when swal-
lowing occurs; may be signs of problems of the
esophagus.

● Advise patient to inform health care professional
of ibandronate therapy prior to dental surgery.

● Advise female patient to notify health care profes-
sional if pregnancy is planned or suspected or if
breastfeeding.

● PO: Instruct patient on the importance of taking
as directed, first thing in the morning, 60 min be-
fore other medications, beverages, or food. Iban-
dronate should be taken with 6–8 oz plain water
(mineral water, orange juice, coffee, and other
beverages decrease absorption). Do not chew or
suck on tablet. If a dose is missed, skip dose and
resume the next morning; do not double doses or
take later in the day. If a once-monthly dose is
missed and the next scheduled dose is �7 days
away, take in the morning following the date it is
remembered. Resume original schedule the fol-
lowing month. If the next dose is �7 days away,
omit dose and take next scheduled dose. Do not
discontinue without consulting health care pro-
fessional.

● Caution patient to remain upright for 60 min fol-
lowing dose to facilitate passage to stomach and
minimize risk of esophageal irritation.

● IV: Advise patient that IV doses should not be ad-
ministered sooner that every 3 mo. If a dose is
missed, have health care professional administer
as soon as possible; next injection should be
scheduled 3 mo from last injection.

Evaluation/Desired Outcomes
● Prevention of or decrease in the progression of

osteoporosis in postmenopausal women.

ibuprofen (oral)
(eye-byoo-proe-fen)
Advil, Advil Migraine Liqui-Gels, Chil-
dren’s Advil, Children’s Motrin, Exced-
rin IB, Genpril, Haltran, Junior Strength

Advil, Menadol, Medipren, Midol Maxi-
mum Strength Cramp Formula, Mo-
trin, Motrin Drops, Motrin IB, Motrin
Junior Strength, Motrin Migraine Pain,
Nu-Ibuprofen, Nuprin, PediaCare Chil-
dren’s Fever

ibuprofen (injection)
Caldolor
Classification
Therapeutic: antipyretics, antirheumatics,
nonopioid analgesics, nonsteroidal anti-in-
flammatory agents
Pharmacologic: nonopioid analgesics

Pregnancy Category C (up to 30 wk ges-
tation), D (starting at 30 wk gestation)

Indications
PO, IV: Treatment of: Mild to moderate pain, Fever.
PO: Treatment of: Inflammatory disorders including
rheumatoid arthritis (including juvenile) and osteo-
arthritis, Dysmenorrhea. IV: Moderate to severe
pain with opioid analgesics.

Action
Inhibits prostaglandin synthesis. Therapeutic Ef-
fects: Decreased pain and inflammation. Reduction
of fever.

Pharmacokinetics
Absorption: Oral formulation is well absorbed
(80%) from the GI tract; IV administration results in
complete bioavailability.
Distribution: Does not enter breast milk in signif-
icant amounts.
Protein Binding: 99%.
Metabolism and Excretion: Mostly metabolized
by the liver; small amounts (1%) excreted un-
changed by the kidneys.
Half-life: Children: 1–2 hr; Adults: 2–4 hr.

TIME/ACTION PROFILE

ROUTE ONSET PEAK DURATION

PO (antipy-
retic)

0.5–2.5 hr 2–4 hr 6–8 hr

PO (analge-
sic)

30 min 1–2 hr 4–6 hr

PO (anti-in-
flamma-
tory)

7 days 1–2 wk unknown

IV (analgesic) unknown unknown 6 hr
IV (antipy-

retic)
within 2 hr 10–12 hr† 4–6 hr

† With repeated dosing

Contraindications/Precautions
Contraindicated in: Hypersensitivity (cross-sen-
sitivity may exist with other NSAIDs, including aspi-
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rin); Active GI bleeding or ulcer disease; Chewable
tablets contain aspartame and should not be used in
patients with phenylketonuria; Peri-operative pain
from coronary artery bypass graft (CABG) surgery;
OB: Avoid after 30 wk gestation (may cause prema-
ture closure of fetal ductus arteriosus).
Use Cautiously in: Cardiovascular disease (may
qrisk of cardiovascular events); Renal or hepatic
disease, dehydration, or patients on nephrotoxic
drugs (mayqrisk of renal toxicity); Aspirin triad
patients (asthma, nasal polyps, and aspirin intoler-
ance); can cause fatal anaphylactoid reactions; Geri:
qrisk of adverse reactions secondary to age-related
pin renal and hepatic function, concurrent ill-
nesses, and medications; Chronic alcohol use/
abuse; Coagulation disorders; OB: Use cautiously up
to 30 wk gestation; avoid after that; Lactation: Use
cautiously; Pedi: Safety not established for infants �6
mo (oral) and children �17 yr (IV).
Exercise Extreme Caution in: History of GI
bleeding or GI ulcer disease.

Adverse Reactions/Side Effects
CNS: headache, dizziness, drowsiness, psychic dis-
turbances. EENT: amblyopia, blurred vision, tinni-
tus. CV: arrhythmias, edema, hypertension. GI: GI

BLEEDING, HEPATITIS, constipation, dyspepsia, nau-
sea, vomiting, abdominal discomfort. GU: cystitis,
hematuria, renal failure. Derm: EXFOLIATIVE DERMA-
TITIS, STEVENS-JOHNSON SYNDROME, TOXIC EPIDERMAL

NECROLYSIS, rashes. Hemat: anemia, blood dyscra-
sias, prolonged bleeding time. Misc: allergic reac-
tions including ANAPHYLAXIS.

Interactions
Drug-Drug: May limit the cardioprotective effects
of low-dose aspirin. Concurrent use with aspirin
maypeffectiveness of ibuprofen. Additive adverse GI
side effects with aspirin, oral potassium, other
NSAIDs, corticosteroids, or alcohol. Chronic use
with acetaminophen mayqrisk of adverse renal
reactions. Maypeffectiveness of diuretics, ACE in-
hibitors, or other antihypertensives. Mayqhy-
poglycemic effects of insulin or oral hypoglyce-
mic agents. Mayqserum lithium levels and risk
of toxicity.qrisk of toxicity from methotrexate.
Probenecidqrisk of toxicity from ibuprofen.q
risk of bleeding with cefotetan, cefoperazone,
corticosteroids, valproic acid, thrombolytics,
warfarin, and drugs affecting platelet function
including clopidogrel, ticlopidine, abciximab,
eptifibatide, or tirofiban.qrisk of adverse hema-
tologic reactions with antineoplastics or radia-
tion therapy.qrisk of nephrotoxicity with cyclo-
sporine.

Drug-Natural Products:qbleeding risk with,
arnica, chamomile, feverfew, garlic, ginger,
ginkgo, Panax ginseng, and others.

Route/Dosage
Analgesia
PO (Adults): Anti-inflammatory—400–800 mg
3–4 times daily (not to exceed 3200 mg/day). Anal-
gesic/antidysmenorrheal/antipyretic—200–400
mg q 4–6 hr (not to exceed 1200 mg/day).
PO (Children 6 mo–12 yr): Anti-inflamma-
tory—30–50 mg/kg/day in 3–4 divided doses
(maximum dose: 2.4 g/day). Antipyretic—5 mg/
kg for temperature �102.5�F (39.17�C) or 10 mg/
kg for higher temperatures (not to exceed 40 mg/
kg/day); may be repeated q 4–6 hr. Cystic fibrosis
(unlabeled)—20–30 mg/kg/day divided twice
daily.
PO (Infants and Children): Analgesic—4–10
mg/kg/dose q 6–8 hr.
IV (Adults): Analgesic—400–800 mg q 6 hr as
needed (not to exceed 3200 mg/day); Antipy-
retic—400 mg initially, then 400 mg q 4–6 hr or
100–200 mg q 4 hr as needed (not to exceed 3200
mg/day).

Pediatric OTC Dosing
PO (Children 11 yr/72–95 lb): 300 mg q 6–8
hr.
PO (Children 9–10 yr/60–71 lb): 250 mg q 6–
8 hr.
PO (Children 6–8 yr/48–59 lb): 200 mg q 6–8
hr.
PO (Children 4–5 yr/36–47 lb): 150 mg q 6–8
hr.
PO (Children 2–3 yr/24–35 lb): 100 mg q 6–8
hr.
PO (Children 12–23 mo/18–23 lb): 75 mg q
6–8 hr.
PO (Infants 6–11 mo/12–17 lb): 50 mg q 6–8
hr.

Availability (generic available)
Tablets: 100 mgOTC, 200 mgOTC, 300 mg, 400 mg,
600 mg, 800 mg. Capsules (liqui-gels): 200
mgOTC. Chewable tablets (fruit, grape, orange,
and citrus flavor ): 50 mgOTC, 100 mgOTC. Liquid
(berry flavor): 100 mg/5 mLOTC. Oral suspen-
sion (fruit, berry, grape flavor): 100 mg/5
mLOTC, 100 mg/2.5 mLOTC. Pediatric drops (berry
flavor): 50 mg/1.25 mLOTC. Solution for injec-
tion: 100 mg/mL. In combination with: decon-
gestants, OTC, hydrocodone (Vicoprofen), oxycodone
(Combunox), famotidine (Duexis). See Appendix B.
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NURSING IMPLICATIONS
Assessment
● Patients who have asthma, aspirin-induced al-

lergy, and nasal polyps are at increased risk for
developing hypersensitivity reactions. Assess for
rhinitis, asthma, and urticaria.

● Assess for signs and symptoms of GI bleeding
(tarry stools, lightheadedness, hypotension), re-
nal dysfunction (elevated BUN and creatinine lev-
els, decreased urine output), and hepatic impair-
ment (elevated liver enzymes, jaundice). Geri:
Higher risk for poor outcomes or death from GI
bleeding. Age-related renal impairment increases
risk of hepatic and renal toxicity.

● Assess patient for skin rash frequently during
therapy. Discontinue ibuprofen at first sign of
rash; may be life-threatening. Stevens-Johnson
syndrome or toxic epidermal necrolysis may de-
velop. Treat symptomatically; may recur once
treatment is stopped.

● Pain: Assess pain (note type, location, and inten-
sity) prior to and 1–2 hr following administra-
tion.

● Arthritis: Assess pain and range of motion prior
to and 1–2 hr following administration.

● Fever: Monitor temperature; note signs associ-
ated with fever (diaphoresis, tachycardia, mal-
aise).

● Lab Test Considerations: BUN, serum creati-
nine, CBC, and liver function tests should be eval-
uated periodically in patients receiving prolonged
therapy.

● Serum potassium, BUN, serum creatinine, alka-
line phosphatase, LDH, AST, and ALT may show
qlevels. Blood glucose, hemoglobin, and hemat-
ocrit concentrations, leukocyte and platelet
counts, and CCr may bep.

● May cause prolonged bleeding time; may persist
for �1 day following discontinuation.

Potential Nursing Diagnoses
Acute pain (Indications)
Impaired physical mobility (Indications)
Ineffective thermoregulation (Indications)

Implementation
● Do not confuse Motrin (ibuprofen) with Neuron-

tin (gabapentin).
● Administration of higher than recommended

doses does not provide increased pain relief but
may increase incidence of side effects.

● Patient should be well hydrated before adminis-
tration to prevent renal adverse reactions.

● Use lowest effective dose for shortest period of
time, especially in the elderly.

● Coadministration with opioid analgesics may have
additive analgesic effects and may permit lower
opioid doses.

● PO: For rapid initial effect, administer 30 min be-
fore or 2 hr after meals. May be administered
with food, milk, or antacids to decrease GI irrita-
tion. Tablets may be crushed and mixed with flu-
ids or food; 800-mg tablet can be dissolved in wa-
ter.

● Dysmenorrhea: Administer as soon as possible
after the onset of menses. Prophylactic treatment
has not been shown to be effective.

IV Administration

● Intermittent Infusion: Diluent: 0.9% NaCl,
D5W, or LR. Concentration: Dilute the 800 mg
dose in at least 200 mL and the 400 mg dose in at
least 100 mL for a concentration of 4 mg/mL. Do
not administer solutions that are discolored or
contain particulate matter. Stable for up to 24 hr
at room temperature. Rate: Infuse over at least
30 min.

Patient/Family Teaching
● Advise patients to take ibuprofen with a full glass

of water and to remain in an upright position for
15–30 min after administration.

● Instruct patient to take medication as directed.
Take missed doses as soon as remembered but
not if almost time for next dose. Do not double
doses. Pedi: Teach parents and caregivers to cal-
culate and measure doses accurately and to use
measuring device supplied with product.

● May cause drowsiness or dizziness. Advise patient
to avoid driving or other activities requiring alert-
ness until response to medication is known.

● Caution patient to avoid the concurrent use of al-
cohol, aspirin, acetaminophen, and other OTC or
herbal products without consulting health care
professional.

● Advise patient to inform health care professional
of medication regimen prior to treatment or sur-
gery.

● Instruct patients not to take OTC ibuprofen prep-
arations for more than 10 days for pain or more
than 3 days for fever, and to consult health care
professional if symptoms persist or worsen. Many
OTC products contain ibuprofen; avoid duplica-
tion.

● Caution patient that use of ibuprofen with 3 or
more glasses of alcohol per day may increase the
risk of GI bleeding.

● Advise patient to consult health care professional
if rash, itching, visual disturbances, tinnitus,
weight gain, edema, epigastric pain, dyspepsia,
black stools, hematemasis, persistent headache,
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or influenza-like syndrome (chills, fever, muscle
aches, pain) occurs.

● Pedi: Advise parents or caregivers not to adminis-
ter ibuprofen to children who may be dehydrated
(can occur with vomiting, diarrhea, or poor fluid
intake); dehydration increases risk of renal dys-
funtion.

● Advise female patients to notify health care pro-
fessional if pregnancy is planned or suspected.

Evaluation/Desired Outcomes
● Decrease in severity of pain.
● Improved joint mobility. Partial arthritic relief is

usually seen within 7 days, but maximum effec-
tiveness may require 1–2 wk of continuous ther-
apy. Patients who do not respond to one NSAID
may respond to another.

● Reduction in fever.

ibutilide (eye-byoo-ti-lide)
Corvert
Classification
Therapeutic: antiarrhythmics (class III)

Pregnancy Category C

Indications
Rapid conversion of recent-onset atrial flutter or fib-
rillation to normal sinus rhythm, including manage-
ment of atrial flutter or fibrillation occurring within
1 wk of coronary artery bypass or cardiac valve sur-
gery.

Action
Activates slow inward current of sodium in cardiac
tissue, resulting in delayed repolarization, pro-
longed action potential duration, and increased re-
fractoriness. Mildly slows sinus rate and AV conduc-
tion. Therapeutic Effects: Conversion to normal
sinus rhythm.

Pharmacokinetics
Absorption: IV administration results in complete
bioavailability.
Distribution: Unknown.
Metabolism and Excretion: Highly metabolized
by the liver, one metabolite is active; metabolites ex-
creted by kidneys.
Half-life: 6 hr (2–12 hr).

TIME/ACTION PROFILE (antiarrhythmic effect)

ROUTE ONSET PEAK DURATION

IV within 30–90
min

unknown up to 24 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity.
Use Cautiously in: HF or left ventricular dysfunc-
tion (qrisk of more serious arrhythmias during in-
fusion); OB, Lactation, Pedi: Pregnancy, lactation, or
children �18 yr (safety not established).

Adverse Reactions/Side Effects
CNS: headache. CV: arrhythmias. GI: nausea.

Interactions
Drug-Drug: Amiodarone, disopyramide, pro-
cainamide, quinidine, and sotalol should not be
given concurrently or within 4 hr because of additive
effects on refractoriness. Proarrhythmic effects may
beqby phenothiazines, tricyclic and tetracyclic
antidepressants, some antihistamines, and his-
tamine H2-receptor blocking agents; concur-
rent use should be avoided.

Route/Dosage
Atrial Fibrillation/Flutter
IV (Adults �60 kg): 1 mg infusion; may be re-
peated 10 min after end of first infusion.
IV (Adults �60 kg): 0.01 mg/kg infusion; may be
repeated 10 min after end of first infusion.

Atrial Fibrillation/Flutter After Cardiac
Surgery
IV (Adults �60 kg): 0.5 mg infusion, may be re-
peated once.
IV (Adults �60 kg): 0.005 mg/kg infusion, may be
repeated once.

Availability (generic available)
Solution for injection: 0.1 mg/mL.

NURSING IMPLICATIONS
Assessment
● Monitor ECG continuously throughout and for 4

hr after infusion or until QT interval normalizes.
Discontinue if arrhythmia terminates or if sus-
tained ventricular tachycardia, prolonged QT, or
QT develops. Ibutilide may have proarrhythmic
effects. These arrhythmias may be serious and
potentially life threatening. Clinicians trained to
treat ventricular arrhythmias, medications, and
equipment (defibrillator/cardioverter) should be
available during therapy and monitoring of pa-
tient.

Potential Nursing Diagnoses
Decreased cardiac output (Indications)

Implementation
● Oral antiarrhythmic therapy may be instituted 4

hr after ibutilide infusion.
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IV Administration

● pH: 4.6.
● Intermittent Infusion: Diluent: May be ad-

ministered undiluted or diluted in 50 mL of 0.9%
NaCl or D5W. Diluted solution is stable for 24 hr
at room temperature or 48 hr if refrigerated.
Concentration: Undiluted: 0.1 mg/mL; Diluted:
0.017 mg/mL. Rate: Administer over 10 min.

● Additive Incompatibility: Information unavail-
able; do not admix with other solutions or medi-
cations.

Patient/Family Teaching
● Inform patient of the purpose of ibutilide.

Evaluation/Desired Outcomes
● Conversion of recent-onset atrial flutter or fibril-

lation to normal sinus rhythm.

IDArubicin (eye-da-roo-bi-sin)
Idamycin PFS
Classification
Therapeutic: antineoplastics
Pharmacologic: anthracyclines

Pregnancy Category D

Indications
Acute myelogenous leukemia in adults (with other
agents).

Action
Inhibits nucleic acid synthesis. Therapeutic Ef-
fects: Death of rapidly replicating cells, particularly
malignant ones.

Pharmacokinetics
Absorption: IV administration results in complete
bioavailability.
Distribution: Rapidly distributed with extensive
tissue binding. High degree of cellular uptake.
Metabolism and Excretion: Extensive hepatic
and extrahepatic metabolism. One metabolite is ac-
tive (idarubicinol). Primarily eliminated via biliary
excretion.
Half-life: 22 hr (range 4–46 hr).

TIME/ACTION PROFILE (effects on blood
counts)

ROUTE ONSET PEAK DURATION

IV Unknown 10–14 days 21 days

Contraindications/Precautions
Contraindicated in: OB, Lactation: Pregnancy or
lactation.
Use Cautiously in: Patients with childbearing po-
tential; Active infection;pbone marrow reserve;

Other chronic debilitating illnesses; Hepatic impair-
ment (dosepmay be required; avoid if bilirubin �5
mg/dL); Renal impairment; Pre-existing cardiac dis-
ease; Previous daunorubicin or doxorubicin ther-
apy; Pedi: Safety not established; Geri:qincidence of
side effects and adverse reactions.

Adverse Reactions/Side Effects
CNS: headache, mental status changes. Resp: pul-
monary toxicity, pulmonary allergic reactions. CV:
ARRHYTHMIAS, CARDIOTOXICITY, CHF. GI: abdominal
cramps, diarrhea, mucositis, nausea, vomiting.
Derm: alopecia, photosensitivity, rashes. Endo:
gonadal suppression. Hemat: BLEEDING, anemia,
leukopenia, thrombocytopenia. Local: phlebitis at
IV site. Metab: hyperuricemia. Neuro: peripheral
neuropathy. Misc: fever.

Interactions
Drug-Drug:qmyelosuppression with other anti-
neoplastics or radiation therapy. Maypanti-
body response to and increase risk of adverse reac-
tions from live-virus vaccines.

Route/Dosage
IV (Adults): 12 mg/m2 daily for 3 days in combina-
tion with cytarabine.

Availability (generic available)
Powder for injection: 5 mg/vial, 10 mg/vial.
Solution for injection: 1 mg/mL.

NURSING IMPLICATIONS
Assessment
● Monitor BP, pulse, respiratory rate, and tempera-

ture frequently during administration. Report sig-
nificant changes.

● Monitor for bone marrow depression. Assess for
bleeding (bleeding gums, bruising, petechiae,
guaiac stools, urine, and emesis) and avoid IM
injections and taking rectal temperatures if plate-
let count is low. Apply pressure to venipuncture
sites for 10 min. Assess for signs of infection dur-
ing neutropenia. Anemia may occur. Monitor for
increased fatigue, dyspnea, and orthostatic hypo-
tension.

● Monitor intake and output ratios. Report signifi-
cant discrepancies. Encourage fluid intake of
2000–3000 mL/day. Allopurinol and alkaliniza-
tion of the urine may be used to decrease serum
uric acid levels and to help prevent urate stone
formation.

● Severe and protracted nausea and vomiting may
occur as early as 1 hr after therapy and may last
24 hr. Parenteral antiemetics should be adminis-
tered 30–45 min prior to therapy and routinely
around the clock for the next 24 hr as indicated.
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Monitor amount of emesis; report emesis exceed-
ing guidelines to prevent dehydration.

● Monitor for development of signs of myocardial
toxicity manifested by life-threatening arrhyth-
mias, cardiomyopathy, and HF (peripheral
edema, dyspnea, rales/crackles, weight gain).
Chest x-ray, ECG, echocardiography, and radio-
nuclide angiography determinations of ejection
fraction should be monitored prior to and peri-
odically during therapy.

● Assess injection site frequently for redness, irri-
tation, or inflammation. May infiltrate pain-
lessly. If extravasation occurs, infusion must be
stopped and restarted elsewhere to avoid dam-
age to subcut tissue. If possible, withdraw 3 to 5
mL of blood to remove some of the drug. Re-
move the infusion needle. Treatment of extrava-
sation includes rest and elevation of the extrem-
ity and application of intermittent ice packs
(apply for 30 min immediately and 30 min qid
for 3 days). May also use DMSO or dexrazoxane
to treat extravasation. For DMSO: Apply dimethyl
sulfoxide (DMSO) 99% by saturating a gauze
pad and painting on an area twice the size of the
extravasation. Allow site to air dry and repeat
application every 6 hours for 14 days. Do not
cover the area with dressing. For dexrazoxane:
administer first infusion as soon as possible
within 6 hrs of extravasation. Remove ice packs
for at least 15 minutes prior to and during de-
xrazoxane administration. Recommended dose
of dexrazoxane for day 1 is 1,000 mg/m2 (up to
2,000 mg), the dose for day 2 is 1,000 mg/m2
(up to 2,000 mg), and the dose for day 3 is 500
mg/m2 (up to 1,000 mg). Dexrazoxane is ad-
ministered as an IV infusion over 1 to 2 hours.
Concurrent treatment with topical dimethyl sulf-
oxide application should not be used in con-
junction with dexrazoxane, and if administered,
may worsen extravasation-induced tissue injury.
If pain, erythema, or vesication persists longer
than 48 hr, immediate plastic surgery may be
warranted.

● Lab Test Considerations: Monitor CBC, dif-
ferential, and platelet count prior to and fre-
quently during therapy. Nadirs of leukopenia and
thrombocytopenia are 10–14 days, with recovery
occurring 21 days after a dose.

● Monitor renal and hepatic function prior to and
periodically during therapy. Idarubicin may
cause hyperuricemia. May also cause transientq
in AST, ALT, LDH, serum alkaline phosphatase,
and bilirubin.

Potential Nursing Diagnoses
Risk for infection (Adverse Reactions)
Imbalanced nutrition: less than body requirements
(Adverse Reactions)

Implementation
● Do not confuse idarubicin with doxorubicin.
● Solution should be prepared in a biologic cabi-

net. Wear gloves, gown, and mask while handling
medication. Discard IV equipment in specially
designated containers.

● See cytarabine monograph for specific informa-
tion on administration of cytarabine with idarubi-
cin.

● Do not administer subcut or IM and avoid extrav-
asation; may cause severe tissue necrosis.

IV Administration

● Direct IV: Administer undiluted-
Concentration: 1 mg/mL. Vial contents are un-
der pressure; use care when inserting needle.

● Reconstituted medication is stable for 72 hr at
room temperature and 7 days if refrigerated.
Rate: Administer each dose slowly over 10–15
min through Y-site of a free-flowing infusion of
0.9% NaCl or D5W. Attach tubing to a butterfly
needle and inject into a large vein.

● Y-Site Compatibility: alemtuzumab, alfentanil,
amifostine, amikacin, aminocaproic acid, amio-
darone, anidulafungin, argatroban, atracurium,
azithromycin, aztreonam, bivalirudin, bleomycin,
bumetanide, buprenorphine, butorphanol, cal-
cium chloride, calcium gluconate, carboplatin,
caspofungin, chlorpromazine, ciprofloxacin, cis-
atracurium, cisplatin, cladribine, cyclophospha-
mide, cytarabine, dactinomycin, daptomycin,
dexmedetomidine, dexrazoxane, diltiazem, di-
phenhydramine, dobutamine, dopamine, doxacu-
rium, doxycycline, droperidol, enalaprilat,
ephedrine, epinephrine, erythromycin lactobion-
ate, etoposide, etoposide phosphate, famotidine,
fenoldopam, fentanyl, filgrastim, fluconazole,
gemcitabine, glycopyrrolate, granisetron, halo-
peridol, hetastrach, hydralazine, hydromor-
phone, ifosfamide, imipenem/cilastatin, insulin,
irinotecan, isoproterenol, labetalol, leucovorin,
levofloxacin, levorphanol, lidocaine, linezolid,
magnesium sulfate, mannitol, melphalan, mesna,
metaraminol, methyldopate, metoclopramide,
metoprolol, midazolam, milrinone, mivacurium,
morphine, nalbuphine, naloxone, nesiritide, ni-
cardipine, nitroglycerin, nitroprusside, norepi-
nephrine, octreotide, ondansetron, oxaliplatin,
palonosetron, pancuronium, pentamidine, pen-
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tazocine, phentolamine, phenylephrine, potas-
sium acetate, potassium chloride, procainamide,
prochlorperazine, promethazine, propranolol,
quinupristin/dalfopristin, ranitidine, remifentanil,
rituximab, rocuronium, sargramostim, sodium
acetate, succinylchloride, sufentanil, tacrolimus,
theophylline, thiotepa, tirofiban, tobramycin, tol-
azoline, vasopressin, vecuronium, verapamil, vi-
norelbine, zidovudine, zoledronic acid.

● Y-Site Incompatibility: acyclovir, allopurinol,
aminophylline, amphotericin B colloidal, ampho-
tericin B lipid complex, amphotericin B lipo-
some, ampicillin, ampicillin/sulbactam, busulfan,
cefazolin, cefepime, cefoperazone, cefotaxime,
ceftazidime, ceftriaxone, cefuroxime, chloram-
phenicol, clindamycin, cyclosporine, dantrolene,
dexamethasone, diazepam, docetaxel, ertape-
nem, etoposide, fludarabine, fluorouracil, foscar-
net, fosphenytoin, furosemide, ganciclovir, genta-
micin, heparin, hydrocortisone sodium
succinate, ketorolac, lorazepam, meperidine,
methohexial, methotrexate, methylprednisolone,
mitoxantrone, nafcillin, paclitaxel, pantoprazole,
pemetrexed, pentobarbital, phenobarbital, phe-
nytoin, piperacillin/tazobactam, potassium phos-
phates, sodium bicarbonate, sodium phosphates,
thiopental, ticarcillin/clavulanate, tigecycline,
trastuzumab, trimethoprim/sulfamethoxazole,
vancomycin, vincristine, voriconazole.

Patient/Family Teaching
● Instruct patient to notify health care professional

promptly if fever; sore throat; signs of infection;
bleeding gums; bruising; petechiae; blood in
stools, urine, or emesis; increased fatigue; dysp-
nea; or orthostatic hypotension occurs. Caution
patient to avoid crowds and persons with known
infections. Instruct patient to use soft toothbrush
and electric razor and to avoid falls. Caution pa-
tient not to drink alcoholic beverages or take
medication containing aspirin or NSAIDs, as these
may precipitate gastric bleeding.

● Instruct patient to report pain at injection site im-
mediately.

● Instruct patient to inspect oral mucosa for ery-
thema and ulceration. If ulceration occurs, advise
patient to use sponge brush, rinse mouth with wa-
ter after eating and drinking, and confer with
health care professional if mouth pain interferes
with eating. Further courses of idarubicin should
be withheld until recovery from mucositis, and
subsequent doses should be decreased by 25%.
Stomatitis pain may require treatment with opioid
analgesics.

● Instruct patient to notify health care professional
immediately if irregular heartbeat, shortness of
breath, or swelling of lower extremities occurs.

● Advise patient to wear sunscreen and protective
clothing to prevent photosensitivity reactions.

● Discuss with patient the possibility of hair loss.
Explore methods of coping.

● Instruct patient not to receive any vaccinations
without advice of health care professional.

● Inform patient that urine may turn a reddish
color.

● Advise patient that this medication may have tera-
togenic effects. Contraception should be prac-
ticed during and for at least 4 mo after therapy is
concluded.

● Emphasize the need for periodic lab tests to mon-
itor for side effects.

Evaluation/Desired Outcomes
● Improvement of hematologic status in leukemias.

ifosfamide (eye-foss-fam-ide)
Ifex
Classification
Therapeutic: antineoplastics
Pharmacologic: alkylating agents

Pregnancy Category D

Indications
Germ cell testicular carcinoma (with other agents).
Used with mesna, which prevents ifosfamide-in-
duced hemorrhagic cystitis.

Action
Following conversion to active compounds, inter-
feres with DNA replication and RNA transcription,
ultimately disrupting protein synthesis (cell-cycle
phase–nonspecific). Therapeutic Effects: Death
of rapidly replicating cells, particularly malignant
ones.

Pharmacokinetics
Absorption: Administered IV only; inactive prior
to conversion to metabolites.
Distribution: Excreted in breast milk.
Metabolism and Excretion: Metabolized by the
liver to active antineoplastic compounds.
Half-life: 15 hr.

TIME/ACTION PROFILE (effects on blood
counts)

ROUTE ONSET PEAK DURATION

IV unknown 7–14 days 21 days

Contraindications/Precautions
Contraindicated in: Hypersensitivity; OB, Lacta-
tion: Pregnancy or lactation.
Use Cautiously in: Patients with childbearing po-
tential; Active infections; Decreased bone marrow
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reserve; Geri: Geriatric patients; Other chronic de-
bilitating illness; Impaired renal function; Pedi: Chil-
dren.

Adverse Reactions/Side Effects
CNS: CNS toxicity (somnolence, confusion, halluci-
nations, coma), cranial nerve dysfunction, disorien-
tation, dizziness. CV: cardiotoxicity. GI: nausea,
vomiting, anorexia, constipation, diarrhea, hepato-
toxicity. GU: hemorrhagic cystitis, dysuria, sterility,
renal toxicity. Derm: alopecia. Hemat: anemia,
leukopenia, thrombocytopenia. Local: phlebitis.
Misc: allergic reactions.

Interactions
Drug-Drug:qmyelosuppression with other anti-
neoplastics or radiation therapy. Toxicity may
beqby allopurinol or phenobarbital. Maypan-
tibody response to andqrisk of adverse reactions
from live-virus vaccines.

Route/Dosage
Other Regimens are Used
IV (Adults): 1.2 g/m2/day for 5 days; coadminister
with mesna. May repeat cycle q 3 wk.

Availability (generic available)
Injection: 1 g/vial, 3 g/vial. In combination
with: In a kit with mesna.

NURSING IMPLICATIONS
Assessment
● Monitor BP, pulse, respiratory rate, and tempera-

ture frequently during administration. Report sig-
nificant changes.

● Monitor urinary output frequently during therapy.
Notify health care professional if hematuria oc-
curs. To reduce the risk of hemorrhagic cystitis,
fluid intake should be at least 3000 mL/day for
adults and 1000–2000 mL/day for children.
Mesna is given concurrently to prevent hemor-
rhagic cystitis.

● Monitor neurologic status. Ifosfamide should be
discontinued if severe CNS symptoms (agitation,
confusion, hallucinations, unusual tiredness) oc-
cur. Symptoms usually abate within 3 days of dis-
continuation of ifosfamide but may persist for
longer; fatalities have been reported.

● Assess nausea, vomiting, and appetite. Weigh
weekly. Premedication with an antiemetic may be
used to minimize GI effects. Adjust diet as toler-
ated.

● Monitor for bone marrow depression. Assess for
bleeding (bleeding gums, bruising, petechiae,
guaiac stools, urine, and emesis) and avoid IM

injections and taking rectal temperatures if plate-
let count is low. Apply pressure to venipuncture
sites for 10 min. Assess for signs of infection dur-
ing neutropenia. Anemia may occur. Monitor for
increased fatigue, dyspnea, and orthostatic hypo-
tension.

● Lab Test Considerations: Monitor CBC, dif-
ferential, and platelet count prior to and periodi-
cally during therapy. Withhold dose if WBC
�2000/mm3 or platelet count is �50,000/mm3.
Nadir of leukopenia and thrombocytopenia oc-
curs within 7–14 days and usually recovers
within 21 days of therapy.

● Urinalysis should be evaluated before each dose.
Withhold dose until recovery if urinalysis shows
�10 RBCs per high-power field.

● May causeqin liver enzymes and serum biliru-
bin.

● Monitor AST, ALT, serum alkaline phosphatase,
bilirubin, and LDH prior to and periodically dur-
ing therapy. Ifosfamide may causeqin liver en-
zymes and serum bilirubin.

● Monitor BUN, serum creatinine, phosphate, and
potassium periodically during therapy. May cause
hypokalemia.

Potential Nursing Diagnoses
Risk for infection (Side Effects)
Disturbed body image (Side Effects)

Implementation
● Prepare solution in a biologic cabinet. Wear

gloves, gown, and mask while handling IV medi-
cation. Discard IV equipment in specially desig-
nated containers.

IV Administration

● pH: 6.0.
● IV: Prepare solution by diluting each 1-g vial with

20 mL of sterile water or bacteriostatic water for
injection containing parabens. Use solution pre-
pared without bacteriostatic water within 6 hr.
Solution prepared with bacteriostatic water is sta-
ble for 1 wk at 30�C or 6 wk at 5�C.

● Intermittent Infusion: Diluent: May be fur-
ther diluted in D5W, 0.9% NaCl, LR, or sterile wa-
ter for injection. Concentration: 0.6 to 20 mg/
mL (maximum 40 mg/mL). Dilute solution is sta-
ble for 7 days at room temperature or 6 wk if re-
frigerated. Rate: Administer over at least 30 min.

● Continuous Infusion: Has also been adminis-
tered as a continuous infusion over 72 hr.

● Y-Site Compatibility: acyclovir, alfentanil, allo-
purinol, amifostine, amikacin, aminocaproic
acid, aminophylline, amiodarone, amphotericin
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B cholesteryl, amphotericin B colloidal, ampho-
tericin B liposome, ampicillin, ampicillin/sulbac-
tam, anidulafungin, atracurium, aztreonam, biva-
lirudin, bleomycin, bumetanide, buprenorphine,
butorphanol, calcium chloride, calcium gluco-
nate, carboplatin, caspofungin, cafazolin, cefo-
perazone, cefotaxime, cefotetan, cefoxitin, cefta-
zidime, ceftriaxone, cefuroxime, chlorpromazine,
cimetidine, ciprofloxacin, cisatracurium, cispla-
tin, clindamycin, codeine, cyclosporine, cytara-
bine, dactinomycin, daptomycin, dexamethasone,
dexmedetomidine, dexrazoxane, digoxin, dilti-
azem, dipehnhydramine, dobutamine, docetaxel,
dolasetron, dopamine, doripenem, doxacurium,
doxorubicin, doxorubicin liposome, doxycycline,
droperidol, enalaprilat, ephedrine, epinephrine,
epirubicin, ertapenem, erythroycin, esmolol, eto-
poside, etoposide phosphate, famotidine, fenol-
dopam, fentanyl, filgrastim, fluconazole, fludara-
bine, fluorouracil, foscarnet, fosphenytoin,
furosemide, ganciclovir, gemcitabine, gentami-
cin, granisetron, haloperidol, heparin, heta-
starch, hydrocortisone, hydromorphone, idarubi-
cin, imipenem/cilastatin, insulin, isoproterenol,
ketorolac, labetalol, leucovorin, levofloxacin, le-
vorphanol, lidocaine, linezolid, lorazepam, mag-
nesium sulfate, mannitol, melphalan, meperidine,
meropenem, mesna, methohexital, methylpred-
nisolone, metoclopramide, metoprolol, metroni-
dazole, midazolam, milrinone, mitoxantrone,
morphine, nalbuphine, naloxone, nesiritide, ni-
troglycerin, nitroprusside, norepinephrine, oc-
treotide, ondansetron, oxaliplatin, paclitaxel, pa-
lonosetron, pancuronium, pemetrexed,
pentamidine, pentobarbital, phenobarbital,
phenylephrine, piperacillin/tazobactam, potas-
sium chloride, procainamide, prochlorperazine,
promethazine, propofol, propranolol, quinupris-
tin/dalfopristin, ranitidine, remifentanil, rocuron-
ium, sargramostim, sodium acetate, sodium bi-
carbonate, sodium phosphates, succinylcholine,
sufentanil, tacrolimus, teniposide, theophylline,
thiopental, thiotepa, ticarcillin/clavulanate, tige-
cycline, tirofiban, tobramycin, topotecan, trastu-
zumab, trimethoprim/sulfamethoxazole, vanco-
mycin, vecuronium, verapamil, vinblastine,
vincristine, vinorelbine, voriconazole, zidovudine.

● Y-Site Incompatibility: cefepime, diazepam,
methotrexate, pantoprazole, phenytoin, potas-
sium phosphates.

● Additive Compatibility: carboplatin, cisplatin,
epirubicin, etoposide, fluorouracil, mesna.

Patient/Family Teaching
● Emphasize need for adequate fluid intake

throughout therapy. Patient should void fre-
quently to decrease bladder irritation from me-

tabolites excreted by the kidneys. Notify health
care professional immediately if hematuria is
noted.

● Instruct patient to drink at least 8 glasses of wa-
ter/day during and for 3 days after completion of
therapy.

● Instruct patient to notify health care professional
promptly if fever; chills; cough; hoarseness; sore
throat; signs of infection; lower back or side pain;
painful or difficult urination; bleeding gums;
bruising; petechiae; blood in urine, stool, or em-
esis; or confusion occurs.

● Caution patient to avoid crowds and persons with
known infections. Instruct patient to use soft
toothbrush and electric razor and to avoid falls.
Patients should also be cautioned not to drink al-
coholic beverages or to take products containing
aspirin or NSAIDs, as these may precipitate GI
hemorrhage.

● Review with patient the need for contraception
during therapy.

● Discuss with patient the possibility of hair loss.
Explore methods of coping.

● Advise patient to consult health care professional
before taking any Rx, OTC, or herbal products.

● Instruct patient not to receive any vaccinations
without advice of health care professional; ifos-
famide may decrease antibody response to and
increase risk of adverse reactions from live-virus
vaccines.

Evaluation/Desired Outcomes
● Decrease in size or spread of malignant germ cell

testicular carcinoma.

iloperidone
(eye-loe-per-i-done)
Fanapt
Classification
Therapeutic: antipsychotics
Pharmacologic: benzisoxazoles

Pregnancy Category C

Indications
Schizophrenia.

Action
May act by antagonizing dopamine and serotonin in
the CNS. Therapeutic Effects: Decreased symp-
toms of schizophrenia.

Pharmacokinetics
Absorption: Well absorbed (96%) following oral
administration.
Distribution: Unknown.
Metabolism and Excretion: Extensively metabo-
lized by the liver. Metabolism is genetically deter-
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mined; primarily by CYP3A4 and CYP2D6 enzyme
systems, with individual variability in metabolism via
CYP2D6 (extensive metabolizers [EM] and poor
metabolizers [PM] and some in-between; 7–10% of
Caucasians and 3–8% of Black/African Americans
are considered PM). Two major metabolites (P88
and P95) may be partially responsible for pharma-
cologic activity. 58% excreted in urine as metabo-
lites in EM and 45% in PM; 20% eliminated in feces
in EM and 22.1% in PM.
Half-life: EMs— iloperidone–18 hr, P88–26 hr,
P95–23 hr; PMs— iloperidone–33 hr, P88–37 hr,
P95–31 hr.

TIME/ACTION PROFILE (antipsychotic effect)

ROUTE ONSET PEAK DURATION

PO 2–4 wk 2–4 hr† unknown

† Blood level

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Concurrent
use of drugs known to prolong QTc interval; Brady-
cardia, recent MI or uncompensated heart failure
(qrisk of serious arrhythmias); Congenital long QT
syndrome, QTc interval �500 msec or history of
cardiac arrhythmias; Hepatic impairment; Geri: El-
derly patients with dementia-related psychoses (q
risk of death, CVA or TIA); Lactation: Breastfeeding
should be avoided.
Use Cautiously in: Known cardiovascular disease
including heart failure, history of MI/ischemia, con-
duction abnormalities, cerebrovascular disease, or
other conditions known to predispose to hypoten-
sion including dehydration, hypovolemia, concur-
rent antihypertensive therapy (qrisk of orthostatic
hypotension); Electrolyte abnormalities, especially
hypomagnesemia or hypokalemia (correct prior to
therapy); Concurrent use of CYP3A4 or CYP2D6 in-
hibitors; KnownpWBC or history of drug-induced
leukopenia/neutropenia; Circumstances that may re-
sult inqbody temperature, including strenuous ex-
ercise, exposure to extreme heat, concurrent anti-
cholinergic activity, or dehydration (may impair
thermoregulation); Patients at risk for aspiration;
Geri: May haveqsensitivity and risk of adverse reac-
tions; OB: Neonates atqrisk for extrapyramidal
symptoms and withdrawal after delivery when ex-
posed during the 3rd trimester; use only if potential
maternal benefit justifies potential fetal risk; Pedi:
Safety and effectiveness not established.

Adverse Reactions/Side Effects
CNS: NEUROLEPTIC MALIGNANT SYNDROME, SUICIDAL

THOUGHTS, dizziness, drowsiness, fatigue, agitation,

delusion, restlessness, extrapyramidal disorders.
EENT: nasal congestion. CV: orthostatic hypoten-
sion, tachycardia, palpitations, QTc interval prolon-
gation. GI: dry mouth, nausea, abdominal discom-
fort, diarrhea. GU: priapism, urinary incontinence.
Endo: hyperglycemia, hyperprolactinemia. Neuro:
tardive dyskinesia. Metab: weight gain, weight loss.
MS:pbone density, musculoskeletal stiffness.

Interactions
Drug-Drug: Avoid use of drugs known to prolong
QTc including the antiarrhythmics quinidine,
procainamide, amiodarone, and sotalol; anti-
psychotics including chlorpromazine and thior-
idazine, the antibiotic moxifloxacin, or any
other medications known to prolong the QTc
interval including pentamidine, levomethadyl,
and methadone; concurrent use may result in seri-
ous, life-threatening arrhythmias. Concurrent use of
strong CYP2D6 inhibitors including fluoxetine
and paroxetineqlevels and the risk of toxicity;
dosepis required. Concurrent use of strong
CYP3A4 inhibitors including ketoconazole and
clarithromycinqlevels and the risk of toxicity;
dosagepis required. Concurrent use of anti-
hypertensives including diuretics mayqrisk of
orthostatic hypotension. Concurrent anticholiner-
gics mayqrisk of impaired thermoregulation.

Route/Dosage
PO (Adults): Initiate treatment with 1 mg twice
daily on the first day, then 2 mg twice daily the sec-
ond day, thenqby 2 mg/day every day until a target
dose of 12–24 mg/day given in two divided doses is
reached; Concurrent strong CYP2D6 or CYP3A4
inhibitors—pdose by 50%, if inhibitor is with-
drawnqdose to previous amount. Re-titration is re-
quired if iloperidone is discontinued �300 days;
Poor metabolizers-pdose by 50%.

Availability
Tablets: 1 mg, 2 mg, 4 mg, 6 mg, 8 mg, 10 mg, 12
mg.

NURSING IMPLICATIONS
Assessment
● Monitor patient’s mental status (delusions, hallu-

cinations, and behavior) before and periodically
during therapy.

● Monitor mood changes. Assess for suicidal tend-
encies, especially during early therapy. Restrict
amount of drug available to patient.

● Monitor BP (sitting, standing, lying down) and
pulse before and periodically during therapy. May
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cause prolonged QT interval, tachycardia, and or-
thostatic hypotension.

● Assess weight and BMI initially and throughout
therapy.

● Observe patient when administering medication
to ensure that medication is actually swallowed
and not hoarded.

● Monitor patient for onset of extrapyramidal side
effects (akathisia— restlessness; dystonia—
muscle spasms and twisting motions; or pseudo-
parkinsonism—mask-like face, rigidity, trem-
ors, drooling, shuffling gait, dysphagia). Report
these symptoms; reduction of dose or discontinu-
ation of medication may be necessary.

● Monitor for tardive dyskinesia (involuntary rhyth-
mic movement of mouth, face, and extremities).
Report immediately and discontinue therapy; may
be irreversible.

● Monitor for development of neuroleptic malig-
nant syndrome (fever, respiratory distress, tachy-
cardia, seizures, diaphoresis, hypertension or hy-
potension, pallor, tiredness). Discontinue
iloperidone and notify health care professional
immediately if these symptoms occur.

● Monitor for symptoms related to hyperprolactine-
mia (menstrual abnormalities, galactorrhea, sex-
ual dysfunction).

● Lab Test Considerations: Monitor fasting
blood glucose before and periodically during
therapy in diabetic patients.

● Monitor CBC frequently during initial months of
therapy in patients with pre-existing or history of
low WBC. May cause leukopenia, neutropenia, or
agranulocytosis. Discontinue therapy if this oc-
curs.

● Monitor serum potassium and magnesium levels
in patients at risk for electrolyte disturbances.

● Monitor serum prolactin prior to and periodically
during therapy. May causeqserum prolactin lev-
els.

Potential Nursing Diagnoses
Risk for self-directed violence (Indications)
Disturbed thought process (Indications)
Risk for injury (Side Effects)

Implementation
● Do not confuse Fanapt (iloperidone) with Xanax

(alprazolam).
● PO: Administer twice daily without regard to

food.

Patient/Family Teaching
● Instruct patient to take medication exactly as di-

rected. Advise patient that appearance of tablets
in stool is normal and not of concern.

● Inform patient of the possibility of extrapyramidal
symptoms. Instruct patient to report these symp-
toms immediately to health care professional.

● Advise patient to change positions slowly to mini-
mize orthostatic hypotension.

● May cause drowsiness. Caution patient to avoid
driving or other activities requiring alertness until
response to medication is known.

● Extremes in temperature should also be avoided;
this drug impairs body temperature regulation.

● Instruct patient to notify health care professional
promptly if sore throat, fever, unusual bleeding or
bruising, rash, tremors, palpitations, fainting,
menstrual abnormalities, galactorrhea or sexual
dysfunction occur.

● Advise patient and family to notify health care
professional if thoughts about suicide or dying,
attempts to commit suicide; new or worse de-
pression; new or worse anxiety; feeling very agi-
tated or restless; panic attacks; trouble sleeping;
new or worse irritability; acting aggressive; being
angry or violent; acting on dangerous impulses;
an extreme increase in activity and talking; other
unusual changes in behavior or mood occur.

● Caution patient to avoid concurrent use of alco-
hol and other CNS depressants.

● Advise patient to notify health care professional of
all Rx or OTC medications, vitamins, or herbal
products being taken and to consult with health
care professional before taking other medica-
tions.

● Advise patient to notify health care professional of
medication regimen before treatment or surgery.

● Advise female patients to notify health care pro-
fessional if pregnancy is planned or suspected or
if breastfeeding or planning to breastfeed.

● Emphasize the need for continued follow-up for
psychotherapy and monitoring for side effects.

Evaluation/Desired Outcomes
● Decrease in excited, paranoid, or withdrawn be-

havior.

HIGH ALERT

imatinib (i-mat-i-nib)
Gleevec
Classification
Therapeutic: antineoplastics
Pharmacologic: enzyme inhibitors

Pregnancy Category D

Indications
Newly diagnosed Philadelphia positive (Ph�)

chronic myeloid leukemia (CML). CML in blast cri-
sis, accelerated phase, or in chronic phase after fail-
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ure of interferon-alpha treatment. Kit (CD117)
positive metastatic/unresectable malignant gastroin-
testinal stomal tumors (GIST). Adjuvant treatment
following resection of Kit (CD117) positive GIST.
Pediatric patients with Ph� CML after failure of bone
marrow transplant or resistance to interferon-alpha.

Adult patients with relapsed or refractory Ph�

acute lymphoblastic leukemia (ALL). Myelodys-
plastic/myelyproliferative disease (MDS/MPD) asso-
ciated with platelet-derived growth factor receptor
(PDGFR) gene re-arrangements. Aggressive sys-
temic mastocytosis (ASM) without the D816V c-Kit
mutation or with c-Kit mutational status unknown.
Hypereosinophilic syndrome and/or chronic eosin-
ophilic leukemia (HES/CEL). Unresectable, recur-
rent, or metastatic dermatofibrosarcoma protuber-
ans (DFSP).

Action
Inhibits kinases which may be produced by malig-
nant cell lines. Therapeutic Effects: Inhibits pro-
duction of malignant cell lines with decreased prolif-
eration of leukemic cells in CML, HES/CEL, and ALL
and malignant cells in GIST, MDS/MPD, ASM, and
DFSP.

Pharmacokinetics
Absorption: Well absorbed (98%) following oral
administration.
Distribution: Unknown.
Protein Binding: 95%.
Metabolism and Excretion: Mostly metabolized
by the CYP3A4 enzyme system to N-demethyl imati-
nib, which is as active as imatinib. Excreted mostly
in feces as metabolites. 5% excreted unchanged in
urine.
Half-life: Imatinib—18 hr; N-desmethyl imati-
nib—40 hr.

TIME/ACTION PROFILE (blood levels of
imatinib)

ROUTE ONSET PEAK DURATION

PO unknown 2–4 hr 24 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity; OB: Poten-
tial for fetal harm; Lactation: Potential for serious
adverse reactions in nursing infants; breast-feeding
should be avoided.
Use Cautiously in: Hepatic impairment (dosep
recommended if bilirubin �3 times normal or liver
transaminases �5 times normal); Cardiac disease
(severe HF and left ventricular dysfunction may oc-
cur); Pedi: Children �3 yr (safety not established);
Geri:qrisk of edema.

Adverse Reactions/Side Effects
CNS: fatigue, headache, weakness. Resp: cough,
dyspnea, epistaxis, nasopharyngitis, pneumonia. GI:
HEPATOTOXICITY, abdominal pain, anorexia, consti-
pation, diarrhea, dyspepsia, nausea, vomiting.
Derm: petechiae, pruritus, skin rash. F and E:
edema (including pleural effusion, pericardial infu-
sion, anasarca, superficial edema and fluid reten-
tion), hypokalemia. Endo:pgrowth (in children),
hypothyroidism. Hemat: BLEEDING, NEUTROPENIA,
THROMBOCYTOPENIA. Metab: weight gain. MS: ar-
thralgia, muscle cramps, musculoskeletal pain, my-
algia. Misc: TUMOR LYSIS SYNDROME, fever, night
sweats.

Interactions
Drug-Drug: Blood levels and effects areqby con-
current use of potent CYP3A4 inhibitors (e.g. keto-
conazole, itraconazole, clarithromycin, ataza-
navir, indinavir, nefazodone, nelfinavir,
ritonavir, saquinavor, telithromycin, or vori-
conazole). Blood levels and effects may bepby
potent CYP3A4 inducers (e.g., dexamethasone,
phenytoin, carbamazepine, rifampin, rifabu-
tin, and phenobarbital; if used concurrently,q
dose of imatinib by 50%.qblood levels of simvas-
tatin. Imatinib inhibits the following enzyme sys-
tems: CYP2C9, CYP2D6, CYP3A4/5 and may be ex-
pected to alter the effects of other drugs metabolized
by these systems.
Drug-Food: Blood levels and effects areqby
grapefruit juice; concurrent use should be
avoided.

Route/Dosage
Chronic Myeloid Leukemia
PO (Adults): Chronic phase—400 mg once daily,
may beqto 600 mg once daily; accelerated phase
or blast crisis—600 mg once daily; may beqto
800 mg/day given as 400 mg twice daily based on
response and circumstances.
PO (Children): Newly diagnosed Ph� CML—340
mg/m2/day (not to exceed 600 mg); CML recurrent
after failure of bone marrow transplant or resis-
tance to interferon-alpha—260 mg/m2/day.

Gastrointestinal Stromal Tumors
PO (Adults): Metastatic or unresectable—400
mg/day; may beqto 400 mg twice daily if well toler-
ated and response insufficient; Adjuvant treatment
after resection—400 mg/day.

Ph� Acute Lymphoblastic Leukemia
PO (Adults): 600 mg/day.
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Myelodysplastic/Myeloproliferative Dis-
eases
PO (Adults): 400 mg/day.

Aggressive Systemic Mastocytosis
PO (Adults): 400 mg/day. For patients with eo-
sinophilia—100 mg/day;qto 400 mg/day if well
tolerated and response insufficient.

Hypereosinophilic Syndrome and/or
Chronic Eosinophilic Leukemia
PO (Adults): 400 mg/day. For patients with
FIP1L1–PDGFRa fusion kinase 100 mg/day; in-
crease to 400 mg/day if well tolerated and response
insufficient.

Dermatofibrosarcoma Protuberans
PO (Adults): 800 mg/day.

Hepatic Impairment
PO (Adults):pdose by 25% in severe hepatic im-
pairment.

Renal Impairment
PO (Adults): CCr 40–59 mL/min—Do not ex-
ceed dose of 600 mg/day; CCr 20–39 mL/min—p
initial dose by 50%;qas tolerated.

Availability
Tablets: 100 mg, 400 mg.

NURSING IMPLICATIONS
Assessment
● Monitor for fluid retention. Weigh regularly, and

assess for signs of pleural effusion, pericardial ef-
fusion, pulmonary edema, ascites (dyspnea, peri-
orbital edema, swelling in feet and ankles, weight
gain). Evaluate unexpected weight gain. Edema is
usually managed with diuretics. General fluid re-
tention is usually dose related, more common in
accelerated phase or blast crisis, and is more
common in the elderly. Treatment usually in-
volves diuretics, supportive therapy, and interrup-
tion of imatinib.

● Monitor growth rate in children and adolescents;
may cause decrease in growth.

● Monitor vital signs; may cause fever.
● Monitor for tumor lysis syndrome (malignant dis-

ease progression, high WBC counts, hyperurice-
mia, hyperkalemia, hyperphosphatemia, hypocal-
camia, and/or dehydration). Prevent by maintain
adequate hydration and correcting uric acid lev-
els prior to starting imatinib.

● Lab Test Considerations: Monitor liver func-
tion before and monthly during treatment or
when clinically indicated. May causeqtransami-
ninases and bilirubin which usually lasts 1 wk
and may require dose reduction or interruption.

If bilirubin is �3 times the upper limit of normal
or transaminases are �5 times the upper limit of
normal withhold dose until bilirubin levels return
to �1.5 times the upper limit of normal and
transaminase levels to �2.5 times the upper limit
of normal. Treatment may then be continued at
reduced levels (patients on 400 mg/day should
receive 300 mg/day and patients receiving 600
mg/day should receive 400 mg/day).

● Monitor CBC weekly for the first month, biweekly
for the second month, and periodically during
therapy. May cause neutropenia and thrombocy-
topenia, usually lasting 2–3 wk or 3–4 wk, re-
spectively, and anemia. Usually requires dose re-
duction, but may require discontinuation (see
Implementation).

● May cause hypokalemia.

Potential Nursing Diagnoses
Risk for injury (Adverse Reactions)

Implementation
● High Alert: Fatalities have occurred with incor-

rect administration of chemotherapeutic agents.
Before administering, clarify all ambiguous or-
ders; double check single, daily, and course-of-
therapy dose limits; have second practitioner in-
dependently double check original order and
dose calculations. Therapy should be initiated by
physician experienced in the treatment of patients
with chronic myeloid leukemia.

● Patients requiring anticoagulation should receive
low-molecular-weight or standard heparin, not
warfarin.

● Treatment should be continued as long as patient
continues to benefit.

● PO: Administer with food and a full glass of water
to minimize GI irritation.

● Tablets may be dispersed in water or apple juice
(50 mL for the 100 mg and 100 mL for the 400
mg tablet) and stirred with a spoon for patients
unable to swallow pills. Administer immediately
after suspension.

● Patients receiving chronic phase, myelodysplas-
tic/myeloproliferative disease, aggressive sys-
temic mastocytosis, and hypereosinophilic
syndrome and/or chronic eosinophilic leuke-
mia treatment who develop an ANC �1.0 � 109/L
and/or platelets �50 � 109L should stop imatinib
until ANC �1.5 � 109/L and platelets are �75 �

109/L. Then resume imatinib treatment at 400 mg
or 600 mg/day.

● Patients receiving accelerated phase and blast
crisis treatment or Ph� acute lymphoblastic
leukemia who develop an ANC �0.5 � 109/L
and/or platelets �10 � 109/L should determine if
cytopenia is related to leukemia via marrow aspi-
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rate or biopsy. If cytopenia is unrelated to leuke-
mia, reduce dose to 400 mg/day. If cytopenia
persists for 2 wk, reduce dose to 300 mg/day. If
cytopenia persists for 4 wk and is still unrelated
to leukemia, stop imatinib until ANC �1 � 109/L
and platelets are �20 � 109/L. Then resume ima-
tinib treatment at 300 mg/day.

● Patients receiving aggressive systemic masto-
cytosis with eosinophilia or hypereosinohpilic
syndrome and/or chronic eosinophilic leuke-
mia with FIP1L1–PDGFRa fusion kinase—
who develop ANC �1.0 � 109/L and platelets �50
� 109/L should stop imatinib until ANC �1.5 �

109/L and platelets �75 � 109/L. Resume treat-
ment at previous dose.

Patient/Family Teaching
● Explain purpose of imatinib to patient.
● Advise patient to avoid grapefruit and grapefruit

juice during therapy.
● Advise female patient to notify health care profes-

sional if pregnancy is planned or suspected; avoid
breastfeeding.

Evaluation/Desired Outcomes
● Decrease in production of leukemic cells in pa-

tients with CML, HES/CEL, and ALL and malignant
cells in GIST, MDS/MPD, ASM, and DFSP.

imipenem/cilastatin
(i-me-pen-em/sye-la-stat-in)
Primaxin
Classification
Therapeutic: anti-infectives
Pharmacologic: carbapenems

Pregnancy Category C

Indications
Treatment of: Lower respiratory tract infections, Uri-
nary tract infections, Abdominal infections, Gyneco-
logic infections, Skin and skin structure infections,
Bone and joint infections, Bacteremia, Endocarditis,
Polymicrobic infections.

Action
Imipenem binds to the bacterial cell wall, resulting
in cell death. Combination with cilastatin prevents
renal inactivation of imipenem, resulting in high uri-
nary concentrations. Imipenem resists the actions of
many enzymes that degrade most other penicillins
and penicillin-like anti-infectives. Therapeutic Ef-
fects: Bactericidal action against susceptible bacte-
ria. Spectrum: Spectrum is broad. Active against
most gram-positive aerobic cocci: Streptococcus

pneumoniae, Group A beta-hemolytic streptococci,
Enterococcus, Staphylococcus aureus. Active
against many gram-negative bacillary organisms:
Escherichia coli, Klebsiella, Acinetobacter, Pro-
teus, Serratia, Pseudomonas aeruginosa. Also dis-
plays activity against: Salmonella, Shigella, Neis-
seria gonorrhoeae, Numerous anaerobes.

Pharmacokinetics
Absorption: Well absorbed after IM administra-
tion (imipenem 95%, cilastatin 75%). IV adminis-
tration results in complete bioavailability.
Distribution: Widely distributed. Crosses the pla-
centa; enters breast milk.
Metabolism and Excretion: Imipenem and ci-
lastatin —70% excreted unchanged by the kid-
neys.
Half-life: Imipenem and cilastatin— 1 hr (qin
renal impairment).

TIME/ACTION PROFILE (blood levels)

ROUTE ONSET PEAK DURATION

IM rapid 1–2 hr 12 hr
IV rapid end of infu-

sion
6–8 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Cross-sen-
sitivity may occur with penicillins and cephalospo-
rins.
Use Cautiously in: Previous history of multiple
hypersensitivity reactions; Seizure disorders; Renal
impairment (doseprequired if CCr �70 mL/min/
1.73 m2); OB, Lactation, Pedi: Safety not established;
Geri: May be atqrisk for toxic reactions due to age-
relatedqin renal function.

Adverse Reactions/Side Effects
CNS: SEIZURES, dizziness, somnolence. CV: hypo-
tension. GI: PSEUDOMEMBRANOUS COLITIS, diarrhea,
nausea, vomiting. Derm: rash, pruritus, sweating,
urticaria. Hemat: eosinophilia. Local: phlebitis at
IV site. Misc: allergic reaction including ANAPHY-
LAXIS, fever, superinfection.

Interactions
Drug-Drug: Do not admix with aminoglycosides
(inactivation may occur). Probenecidprenal ex-
cretion andqblood levels.qrisk of seizures with
ganciclovir or cyclosporine (avoid concurrent
use of ganciclovir). Maypserum valproate levels
(qrisk of seizures).

Route/Dosage
IV (Adults): Mild infections—250–500 mg q 6
hr. Moderate infections—500 mg q 6–8 hr or 1 g
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q 8 hr. Serious infections—500 mg q 6 hr to 1 g q
6–8 hr.
IV (Children �3 mo [non-CNS infections]):
15–25 mg/kg q 6 hr; higher doses have been used
in older children with cystic fibrosis.
IV (Children 4 wk–3 mo): 25 mg/kg q 6 hr.
IV (Children 1–4 wk): 25 mg/kg q 8 hr.
IV (Children �1 wk): 25 mg/kg q 12 hr.
IM (Adults): 500–750 mg q 12 hr.
IM (Children): 10–15 mg/kg q 6 hr.

Renal Impairment
IV (Adults): If dose for normal renal function
is 1 g/day CCr 41–70 mL/min—125–250 mg q
6–8 hr, CCr 21–40 mL/min—125–250 mg q 8–
12 hr, CCr 6–20 mL/min—125–250 mg q 12 hr;
if dose for normal renal function is 1.5 g/day
CCr 41–70 mL/min—125–250 mg q 6–8 hr,
CCr 21–40 mL/min—125–250 mg q 8–12 hr,
CCr 6–20 mL/min—125–250 mg q 12 hr; if
dose for normal renal function is 2 g/day CCr
41–70 mL/min—125–500 mg q 6–8 hr, CCr
21–40 mL/min—125–250 mg q 8–12 hr, CCr
6–20 mL/min—125–250 mg q 12 hr; if dose
for normal renal function is 3 g/day CCr 41–70
mL/min—250–500 mg q 6–8 hr, CCr 21–40
mL/min—250–500 mg q 6–8 hr, CCr 6–20 mL/
min—250–500 mg q 12 hr; if dose for normal
renal function is 4 g/day CCr 41–70 mL/min—
250–750 mg q 6–8 hr, CCr 21–40 mL/min—
250–500 mg q 6–8 hr, CCr 6–20 mL/min—
250–250 mg q 12 hr.

Availability
Powder for IV injection: 250 mg imipenem/250
mg cilastatin, 500 mg imipenem/500 mg cilastatin.
Powder for IM injection: 500 mg imipenem/500
mg cilastatin, 750 mg imipenem/750 mg cilastatin.

NURSING IMPLICATIONS
Assessment
● Assess patient for infection (vital signs; appear-

ance of wound, sputum, urine, and stool; WBC) at
beginning of and throughout therapy.

● Obtain a history before initiating therapy to deter-
mine previous use of and reactions to penicillins.
Persons with a negative history of penicillin sensi-
tivity may still have an allergic response.

● Obtain specimens for culture and sensitivity be-
fore initiating therapy. First dose may be given be-
fore receiving results.

● Observe patient for signs and symptoms of ana-
phylaxis (rash, pruritus, laryngeal edema, wheez-
ing). Discontinue the drug and notify the physi-
cian immediately if these occur. Have
epinephrine, an antihistamine, and resuscitative

equipment close by in the event of an anaphylac-
tic reaction.

● Lab Test Considerations: BUN, AST, ALT,
LDH, serum alkaline phosphatase, bilirubin, and
creatinine may be transientlyq.

● Hemoglobin and hematocrit concentrations may
bep.

● May cause positive direct Coombs’ test.

Potential Nursing Diagnoses
Risk for infection (Indications, Side Effects)

Implementation
● IM: Only the IM formulation can be used for

IM administration. Reconstitute 500-mg vial
with 2 mL and 750-mg vial with 3 mL of lidocaine
without epinephrine. Shake well to form a sus-
pension. Withdraw and inject entire contents of
vial IM.

IV Administration

● pH: 6.5–8.5.
● Intermittent Infusion: Only the IV formula-

tion can be used for IV administration. Dil-
uent: Reconstitute each 250- or 500-mg vial with
10 mL of D5W or 0.9% NaCl and shake well. Fur-
ther dilute in 100 mL of D5W or 0.9% NaCl. Solu-
tion may range from clear to yellow in color. In-
fusion is stable for 4 hr at room temperature and
24 hr if refrigerated. Concentration: 2.5 mg/
mL (with 250–mg vial); 5 mg/mL (with 500-mg
vial). Rate: Infuse doses �500 mg over 20–30
min. Infuse doses �750 mg over 40–60 min.
Pedi: Infuse doses �500 mg over 15–30 min. In-
fuse doses �500 mg over 40–60 min.

● Rapid infusion may cause nausea and vomiting. If
these symptoms develop, slow infusion.

● Y-Site Compatibility: acyclovir, amifostine,
amikacin, anidulafungin, atropine, aztreonam,
bumetanide, caspofungin, cefazolin, cefepime,
cefotaxime, cefoxitin, ceftazidime, cefuroxime,
chloramphenicol, cimetidine, cisatracurium,
clindamycin, cyclosporine, dexamethasone so-
dium phosphate, digoxin, diltiazem, diphenhy-
dramine, docetaxel, dopamine, doxycycline, ena-
laprilat, epinephrine, erythromycin, esmolol,
famotidine, fenoldopam, fentanyl, fludarabine,
foscarnet, furosemide, gentamicin, granisetron,
heparin, hydrocortisone sodium succinate, hy-
dromorphone, idarubicin, insulin, isoproterenol,
ketorolac, labetalol, levofloxacin, lidocaine, line-
zolid, magnesium sulfate, melphalan, methotrex-
ate, methylprednisolone sodium succinate, meto-
clopramide, metoprolol, metronidazole,
morphine, nafcillin, nitroglycerin, norepineph-
rine, ondansetron, pantoprazole, penicillin G po-
tassium, phenylephrine, phytonadione, potassium
chloride, propranolol, propofol, protamine, rani-
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tidine, remifentanil, tacrolimus, teniposide, thi-
otepa, ticarcillin/clavulanate, tigecycline, tirofi-
ban, tobramycin, vancomycin, vasopressin,
verapamil, vinorelbine, voriconazole, zidovudine.

● Y-Site Incompatibility: alopurinol, amioda-
rone, amphotericin B cholesteryl sulfate, azithro-
mycin, ceftriaxone, daptomycin, diazepam, eto-
poside phosphate, fluconazole, galliun nitrate,
ganciclovir, gemcitabine, haloperidol, lorazepam,
meperidine, midazolam, milrinone, phenytoin,
prochlorperazine, quinupristin/dalfopristin, sar-
gramostim, sodium bicarbonate, trimethoprim/
sulfamethoxazole.

● Additive Incompatibility: May be inactivated if
administered concurrently with aminoglycosides.
If administered concurrently, administer in sepa-
rate sites, if possible, at least 1 hr apart. If second
site is unavailable, flush lines between medica-
tions.

Patient/Family Teaching
● Advise patient to report the signs of superinfec-

tion (black, furry overgrowth on the tongue; vagi-
nal itching or discharge; loose or foul-smelling
stools) and allergy. Consult health care profes-
sional before treating with antidiarrheals.

● Caution patient to notify health care professional
if fever and diarrhea occur, especially if stool
contains blood, pus, or mucus. Advise patient not
to treat diarrhea without consulting health care
professional. May occur up to several weeks after
discontinuation of medication.

Evaluation/Desired Outcomes
● Resolution of the signs and symptoms of infec-

tion. Length of time for complete resolution de-
pends on the organism and site of infection.

imipramine (im-ip-ra-meen)
Impril, Tofranil, Tofranil PM

Classification
Therapeutic: antidepressants
Pharmacologic: tricyclic antidepressants

Pregnancy Category C

Indications
Various forms of depression. Enuresis in children.
Unlabeled Use: Adjunct in the management of
chronic pain, incontinence (in adults), vascular
headache prophylaxis, cluster headache, insomnia.

Action
Potentiates the effect of serotonin and norepineph-
rine. Has significant anticholinergic properties.

Therapeutic Effects: Antidepressant action that
develops slowly over several weeks.

Pharmacokinetics
Absorption: Well absorbed from the GI tract.
Distribution: Widely distributed. Probably crosses
the placenta and enters breast milk.
Protein Binding: 89–95%.
Metabolism and Excretion: Mostly metabolized
by the liver (CYP2D6 isoenzyme) to desipramine;
the CYP2D6 enzyme system exhibits genetic poly-
morphism; �7% of population may be poor meta-
bolizers (PMs) and may have significantlyqimipra-
mine concentrations and anqrisk of adverse
effects.
Half-life: 8–16 hr.

TIME/ACTION PROFILE (antidepressant effect)

ROUTE ONSET PEAK DURATION

PO hours 2–6 wk weeks

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Cross-sen-
sitivity with other antidepressants may occur; Angle-
closure glaucoma; Hypersensitivity to tartrazine or
sulfites (in some preparations); Recent MI, known
history of QTc interval prolongation, heart failure.
Use Cautiously in: Pre-existing cardiovascular
disease; Seizures or history of seizure disorder; May
qrisk of suicide attempt/ideation especially during
early treatment or dose adjustment; Lactation: Drug
is present in breast milk; discontinue imipramine or
bottle feed; Pedi: Suicide risk may be greater in chil-
dren or adolescents. Safety not established in chil-
dren �6 yr; Geri: More susceptible to adverse reac-
tions. Geriatric males with prostatic hyperplasia are
more susceptible to urinary retention.

Adverse Reactions/Side Effects
CNS: drowsiness, fatigue, agitation, confusion, hal-
lucinations, insomnia. EENT: blurred vision, dry
eyes. CV: ARRHYTHMIAS, hypotension, ECG changes.
GI: constipation, dry mouth, nausea, paralytic ileus,
weight gain. GU: urinary retention,plibido. Derm:
photosensitivity. Endo: gynecomastia. Hemat:
blood dyscrasias.

Interactions
Drug-Drug: May cause hypotension, tachycardia,
and potentially fatal reactions when used with MAO
inhibitors (avoid concurrent use—discontinue 2
wk prior to imipramine). Concurrent use with SSRI
antidepressants may result inqtoxicity and
should be avoided (fluoxetine should be stopped 5
wk before). Concurrent use with clonidine may re-
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sult in hypertensive crisis and should be avoided.
Imipramine is metabolized in the liver by the cyto-
chrome P450 2D6 enzyme and its action may be
affected by drugs that compete for metabolism by
this enzyme including other antidepressants,
phenothiazines, carbamazepine, class 1C anti-
arrhythmics (propafenone, flecainide); when
used concurrently, dose reduction of one or the
other or both may be necessary. Concurrent use of
other drugs that inhibit the activity of the enzyme, in-
cluding cimetidine, quinidine, amiodarone, and
ritonavir, may result inqeffects of imipramine.
Concurrent use with levodopa may result in de-
layed/pabsorption of levodopa or hypertension.
Blood levels and effects may bepby rifamycins.q
CNS depression with other CNS depressants in-
cluding alcohol, antihistamines, clonidine,
opioids, and sedative/hypnotics. Barbiturates
may alter blood levels and effects. Adrenergic and
anticholinergic side effects may beqwith other
agents having these properties. Phenothia-
zines or hormonal contraceptivesqlevels and
may cause toxicity. Cigarette smoking (nicotine)
mayqmetabolism and alter effects.
Drug-Natural Products: Concomitant use of
kava-kava, valerian, or chamomile canqCNS
depression.qanticholinergic effects with jimson
weed and scopolia.

Route/Dosage
PO (Adults): 25–50 mg 3–4 times daily (not to
exceed 300 mg/day); total daily dose may be given at
bedtime.
PO (Geriatric Patients): 25 mg at bedtime ini-
tially, up to 100 mg/day in divided doses.
PO (Children �12 yr): Antidepressant—25–50
mg/day in divided doses (not to exceed 100 mg/
day).
PO (Children 6–12 yr): Antidepressant—10–
30 mg/day in 2 divided doses.
PO (Children �6 yr): Enuresis—25 mg once
daily 1 hr before bedtime;qif necessary by 25 mg at
weekly intervals to 50 mg in children �12 yr, up to
75 mg in children �12 yr.

Availability (generic available)
Tablets: 10 mg, 25 mg, 50 mg, 75 mg. Cap-
sules: 75 mg, 100 mg, 125 mg, 150 mg.

NURSING IMPLICATIONS
Assessment
● Monitor BP and pulse rate prior to and during

initial therapy.
● Monitor plasma levels in treatment-resisant pa-

tients.
● Monitor weight and BMI initially and periodically

throughout therapy.

● For overweight/obese individuals, obtain FBS and
cholesterol levels. Refer as appropriate for nutri-
tion/weight management and medical manage-
ment.

● Obtain weight and BMI initially and regularly
throughout therapy.

● Assess for sexual dysfunction (decreased libido;
erectile dysfunction).

● Assess for suicidal tendencies, especially during
early therapy. Restrict amount of drug available to
patient. Risk may be increased in children, ado-
lescents, and adults �24 yrs. After starting ther-
apy, children, adolescents, and young adults
should be seen by health care professional at
least weekly for 4 wk, every 3 wk for next 4 wk,
and on advice of health care professional thereaf-
ter.

● Pedi, Geri: Monitor baseline and periodic ECGs in
elderly patients or patients with heart disease and
before increasing dose with children treated for
enuresis. May cause prolonged PR and QT inter-
vals and may flatten T waves.

● Depression: Assess mental status (orientation,
mood, behavior) frequently. Confusion, agitation,
and hallucinations may occur during initiation of
therapy and may require dosage reduction. As-
sess for suicidal tendencies, especially during
early therapy. Restrict amount of drug available to
patient.

● Enuresis: Assess frequency of bedwetting during
therapy. Ask patient or caretaker to maintain di-
ary.

● Pain: Assess location, duration, and severity of
pain periodically during therapy. Use pain scale
to monitor effectiveness of therapy.

● Lab Test Considerations: Assess leukocyte
and differential blood counts and renal and he-
patic functions prior to and periodically during
prolonged or high-dose therapy.

● Serum levels may be monitored in patients who
fail to respond to usual therapeutic dose. Thera-
peutic plasma concentration range for depres-
sion is 150–300 ng/mL.

● May cause alterations in blood glucose levels.
● Toxicity and Overdose: Symptoms of acute

overdose include disturbed concentration, confu-
sion, restlessness, agitation, seizures, drowsiness,
mydriasis, arrhythmias, fever, hallucinations,
vomiting, and dyspnea.

● Treatment of overdose includes gastric lavage, ac-
tivated charcoal, and a stimulant cathartic. Main-
tain respiratory and cardiac function (monitor
ECG for at least 5 days) and temperature. Medica-
tions may include digoxin for HF, antiarrhyth-
mics, and anticonvulsants.
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Potential Nursing Diagnoses
Ineffective coping (Indications)
Chronic pain (Indications)
Impaired urinary elimination (Indications, Side Ef-
fects)
Sexual dysfunction (Side Effects)

Implementation
● Dose increases should be made at bedtime be-

cause of sedation. Dose titration is a slow pro-
cess; may take weeks to months. May be given as
a single dose at bedtime to minimize sedation
during the day.

● Taper to avoid withdrawal effects. Reduce by 50%
for 3 days, then reduce by 50% for 3 days, then
discontinue.

● PO: Administer medication with or immediately
following a meal to minimize gastric irritation.

● IM: May be slightly yellow or red in color. Crys-
tals may develop if solution is cool; place ampule
under warm running water for 1 min to dissolve.

Patient/Family Teaching
● Instruct patient to take medication as directed.

Take missed doses as soon as possible unless al-
most time for next dose; if regimen is a single
dose at bedtime, do not take in the morning be-
cause of side effects. Advise patient that drug ef-
fects may not be noticed for at least 2 wk. Abrupt
discontinuation may cause nausea, vomiting, di-
arrhea, headache, trouble sleeping with vivid
dreams, and irritability.

● May cause drowsiness and blurred vision. Cau-
tion patient to avoid driving and other activities
requiring alertness until response to drug is
known.

● Instruct patient to notify health care professional
if visual changes occur. Inform patient that peri-
odic glaucoma testing may be needed during
long-term therapy.

● Caution patient to change positions slowly to min-
imize orthostatic hypotension. Advise patient,
family, and caregivers to look for suicidality, es-
pecially during early therapy or dose changes.
Notify health care professional immediately if
thoughts about suicide or dying, attempts to com-
mit suicide, new or worse depression or anxiety,
agitation or restlessness, panic attacks, insomnia,
new or worse irritability, aggressiveness, acting
on dangerous impulses, mania, or other changes
in mood or behavior or if symptoms of serotonin
syndrome occur.

● Advise patient to avoid alcohol or other CNS de-
pressant drugs during therapy and for at least 3–
7 days after therapy has been discontinued.

● Instruct patient to notify health care professional
if urinary retention, dry mouth, or constipation
persists. Sugarless candy or gum may diminish
dry mouth and an increase in fluid intake or bulk
may prevent constipation. If symptoms persist,
dose reduction or discontinuation may be neces-
sary. Consult health care professional if dry
mouth persists for more than 2 wk.

● Caution patient to use sunscreen and protective
clothing to prevent photosensitivity reactions.

● Alert patient that urine may turn blue-green in
color.

● Inform patient of need to monitor dietary intake,
as possible increase in appetite may lead to unde-
sired weight gain. Inform patient that increased
amounts of riboflavin in the diet may be required;
consult health care professional.

● Advise patient to notify health care professional of
medication regimen prior to treatment or sur-
gery.

● Therapy for depression is usually prolonged. Em-
phasize the importance of follow-up exams to
evaluate progress and improve coping skills.

● Instruct female patients to notify health care pro-
fessional if pregnancy is planned or suspected, or
if breastfeeding.

● Pedi: Inform parents that the side effects most
likely to occur include nervousness, insomnia,
unusual tiredness, and mild nausea and vomiting.
Notify health care professional if these symptoms
become pronounced.

● Advise parents to keep medication out of reach of
children to prevent inadvertent overdose.

Evaluation/Desired Outcomes
● Increased sense of well-being.
● Renewed interest in surroundings.
● Increased appetite.
● Improved energy level.
● Pain relief.
● Diminished incidence of enuresis.
● Improved sleep in patients treated for depression.

Patient may require 2–6 wk of therapy before full
therapeutic effects of medication are noticeable.

● Control of bedwetting in children �6 yr.
● Decrease in chronic neurogenic pain.

imiquimod (i-mi-kwi-mod)
Aldara, Vyloma, Zyclara
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Classification
Therapeutic: antivirals, immune modifiers
Pharmacologic: immune response modifiers

Pregnancy Category C

Indications
External genital or perianal warts/condylomata
(condyloma acuminatum). Typical, nonhyperkera-
totic, nonhypertrophic actinic keratoses on the face
or scalp. Biopsy-confirmed, primary superficial
basal cell carcinoma (Aldara only).

Action
May induce the formation of interferons that have
antiproliferative and antiviral properties. Thera-
peutic Effects: Regression of external genital or
perianal warts/condylomata, actinic keratoses, or
basal cell carcinoma lesions.

Pharmacokinetics
Absorption: Minimal absorption.
Distribution: Action is primarily local.
Metabolism and Excretion: �0.9% excreted in
urine and feces.
Half-life: Unknown.

TIME/ACTION PROFILE (regression of
lesions)

ROUTE ONSET PEAK DURATION

Topical days–wk 10–16 wk unknown

Contraindications/Precautions
Contraindicated in: None known.
Use Cautiously in: Previous treatment/surgery in
affected area (area should be healed prior to use);
Pre-existing inflammatory skin lesions (may be ex-
acerbated); Immunocompromised patients (safety
not established); OB, Lactation, Pedi: Pregnancy,
lactation, or children �12 yr (safety not estab-
lished).

Adverse Reactions/Side Effects
CNS: dizziness, fatigue, headache. GI: diarrhea,
nausea. GU: dysuria, vulvar swelling. Local: irrita-
tion, pain, pruritus, burning, swelling, fungal infec-
tions (women).

Interactions
Drug-Drug: None known.

Route/Dosage
External Genital Warts
Topical (Adults and children �12 yr): Al-
dara—Apply thin layer to warts at bedtime every
other day (3 times weekly); leave on for 6–10 hr,
then rinse off with mild soap and water. Use until le-
sions are completely cleared or up to 16 wk. Zyc-
lara—Apply thin layer of 3.75% cream to warts at

bedtime every day; leave on for 8 hr, then rinse off
with mild soap and water. Use until lesions are com-
pletely cleared or up to 8 wk.

Actinic Keratoses
Topical (Adults): Aldara—Apply thin layer to
clean, dry affected area twice weekly; leave on for 8
hr, then rinse off with mild soap and water. Continue
for 16 wk. Zyclara—Apply thin layer of 2.5% or
3.75% cream to clean, dry affected area once daily
before bedtime; leave on for 8 hr, then rinse off with
mild soap and water. Continue for 2 wk, followed by
2 wk without treatment, then begin applying cream
again for another 2 wk.

Superficial Basal Cell Carcinoma
Topical (Adults): Apply thin layer to clean, dry af-
fected area 5 times per week; leave on for 8 hr, then
rinse off with mild soap and water. Continue for 6
wk.

Availability (generic available)
Cream: 2.5% in single-use packets in boxes of 28
(Zyclara), 3.75% in single-use packets in boxes of
28 (Zyclara), 5% in single-use packets in boxes of
12 (Aldara).

NURSING IMPLICATIONS
Assessment
● Assess affected area(s) prior to and periodically

during therapy.

Potential Nursing Diagnoses
Risk for infection (Indications)
Risk for infection (Patient/Family Teaching)

Implementation
● Do not confuse Aldara (imiquimod) with Alora

(estradiol).
● Topical: Apply a thin film to clean and dry skin

as directed prior to bedtime. Rub in well and
leave on skin for time period specified. Remove
by washing with mild soap and water. Discard un-
used cream from single-dose packet. A rest pe-
riod of several days may be taken if required for
patient comfort or severity of skin reaction. Re-
sume therapy when reaction subsides.

● Do not use occlusive dressings. If covering is
needed, use cotton gauze or cotton underclothes.

Patient/Family Teaching
● Instruct patient on proper application technique.

Emphasize the importance of washing hands be-
fore and after application and avoiding contact
with eyes. Advise patient not to use more cream
than was prescribed. Missed doses should be ap-
plied as soon as possible; then return to regular
schedule.
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● Advise patient to delay next dose for several days
when experiencing discomfort or severe reac-
tions. Notify health care professional if severe re-
actions occur.

● Advise patient to avoid sharing this medication
with others.

● Instruct patient to avoid contact with affected ar-
eas while the cream is on the skin. Wash cream
off of genital areas before engaging in sexual ac-
tivities. Inform patient that oils in the cream
weaken latex contraceptive devices, such as cer-
vical caps, condoms, and diaphragms.

● Advise patient to avoid use of other topical medi-
cations on same treatment area unless recom-
mended by health care professional.

Evaluation/Desired Outcomes
● Healing of genital or perianal warts. Treatment is

continued until wart is healed or up to 16 wk.
● Healing of actinic keratosis. Treatment is contin-

ued for 16 wk.
● Resolution of superficial basal cell carcinoma le-

sions. Treatment is continued for 6 wk.

REMS

indacaterol (in-da-kat-e-role)
Arcapta
Classification
Therapeutic: bronchodilators, COPD agents
Pharmacologic: adrenergics

Pregnancy Category C

Indications
Long-term maintenance treatment of airflow ob-
struction associated with chronic obstructive pulmo-
nary disease (COPD).

Action
Produces accumulation of cyclic adenosine mono-
phosphate (cAMP) at beta2-adrenergic receptors.
Relatively specific for pulmonary receptors. Acts as a
long-acting beta-agonist (LABA). Therapeutic Ef-
fects: Bronchodilation, with improvement in symp-
toms of COPD.

Pharmacokinetics
Absorption: Some systemic absorption from lungs
and GI tract (43–45%).
Distribution: Extensively distributed.
Metabolism and Excretion: 54% excreted un-
changed in feces; absorbed drug is mostly metabo-
lized; 23% execreted in feces as metabolites.
Half-life: 45.5–126 hr.

TIME/ACTION PROFILE (blood levels)

ROUTE ONSET PEAK DURATION

Inhaln unknown 15 min 24 hr†

† Bronchodilation.

Contraindications/Precautions
Contraindicated in: Acutely deteriorating COPD
or acute respiratory symptoms; Asthma.
Use Cautiously in: OB: Use during pregnancy
only if potential benefit justifies potential fetal risks;
may interfere with uterine contractility during labor;
Pedi: Safety and effectiveness not established.
Exercise Extreme Caution in: Concurrent use
of MAO inhibitors, tricyclic antidepressants or drugs
that prolong the QTc interval (qrisk of adverse car-
diovascular reactions).

Adverse Reactions/Side Effects
CNS: headache. EENT: nasopharyngitis, orophar-
yngeal pain. Resp: PARADOXICAL BRONCHOSPASM,
cough. GI: nausea.

Interactions
Drug-Drug:qrisk of serious adverse cardiovascu-
lar effects with MAO inhibitors, tricyclic antide-
pressants, drugs that prolong the QTc interval;
use with extreme caution. Effectiveness may bepby
beta-blockers; use cautiously and only when neces-
sary. Concurrent use with other adrenergics may
qadrenergic adverse reactions (qheart rate, BP,
jitteriness).qrisk of hypokalemia or ECG changes
with xanthine derivatives, corticosteroids, diu-
retics, or non-potassium sparing diuretics.
Drug-Natural Products: Use with caffeine-
containing herbs (cola nut, guarana, mate, tea,
coffee)qstimulant effect.

Route/Dosage
Inhaln (Adults): 75 mcg once daily.

Availability
Capsules for inhalation: 75 mcg.

NURSING IMPLICATIONS
Assessment
● Assess respiratory status (rate, breath sounds, de-

gree of dyspnea, pulse) before administration
and at peak of medication. Consult health care
professional about alternative medication if se-
vere bronchospasm is present; onset of action is
too slow for patients in acute distress. If paradox-
ical bronchospasm (wheezing) occurs, withhold
medication and notify health care professional
immediately.

● Lab Test Considerations: May cause transient
hypokalemia and hyperglycemia.
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Potential Nursing Diagnoses
Ineffective airway clearance (Indications)
Risk for activity intolerance (Indications)

Implementation
● Inhaln: Pull cap off Neohaler. Open inhaler by

holding the base and tilting the mouthpiece. Tear
perforation to separate one blister from blister
card; peal away protective back to expose foil.
With dry hands, push capsule through foil to re-
move. Insert capsule into capsule chamber; do
not swallow capsule or place directly into mouth-
piece. Close inhaler until it clicks. Press both but-
tons fully 1 time; click is heard as capsule is
pierced; do not press piercing buttons more than
1 time. Release buttons fully. Breathe out; do not
blow into mouthpiece. Close lips around mouth-
piece; hold inhaler with buttons left and right
(not up and down). Breathe in rapidly and stead-
ily, as deep as possible, a whirring noise is heard.
Continue to hold breath as long as possible while
removing inhaler from mouth. Open inhaler, if
powder remains in capsule, close inhaler and in-
hale again. Usually requires 1–2 breaths. Re-
move capsule.

Patient/Family Teaching
● Instruct patient in the correct use of capsules and

Neohaler. Advise patient not to discontinue with-
out consulting health care professional; symp-
toms may recur.

● Inform patient that indacaterol is not a broncho-
dilator and should not be used for treating sud-
den breathing problems.

● Advise patient to notify health care professional if
worsening symptoms; decreasing effectiveness of
inhaled, short-acting beta2–agonists; need for
more inhalations than usual of inhaled, short-act-
ing beta2–agonists; or significant decrease in
lung function occur.

● Instruct patient to notify health care professional
of all Rx or OTC medications, vitamins, or herbal
products being taken and to avoid concurrent use
of Rx, OTC, and herbal products without consult-
ing health care professional.

● Advise female patient to notify health care profes-
sional if pregnancy is planned or suspected or if
breastfeeding.

Evaluation/Desired Outcomes
● Decrease in the number of flare-ups or the wors-

ening of COPD symptoms (exacerbations).

indomethacin
(in-doe-meth-a-sin)

Apo-Indomethacin, Indameth,
Indocid, Indocin, Indocin I.V,

Indocin PDA, Indocin SR,
Novo-Methacin, Nu-Indo

Classification
Therapeutic: antirheumatics, ductus arteri-
osus patency adjuncts (IV only), nonste-
roidal anti-inflammatory agents

Pregnancy Category B (first trimester)

Indications
PO: Inflammatory disorders including: Rheumatoid
arthritis, Gouty arthritis, Osteoarthritis , Ankylosing
spondylitis. Generally reserved for patients who do
not respond to less toxic agents. IV: Alternative to
surgery in the management of patent ductus arteri-
osus (PDA) in premature neonates.

Action
Inhibits prostaglandin synthesis. In the treatment of
PDA, decreased prostaglandin production allows the
ductus to close. Therapeutic Effects: PO: Sup-
pression of pain and inflammation. IV: Closure of
PDA.

Pharmacokinetics
Absorption: Well absorbed after oral administra-
tion in adults, incomplete oral absorption in neo-
nates.
Distribution: Crosses the blood-brain barrier and
the placenta. Enters breast milk.
Protein Binding: 99%.
Metabolism and Excretion: Mostly metabolized
by the liver.
Half-life: Neonates �2 weeks: 20 hr; �2 weeks:
11 hr; Adults: 2.6–11 hr.

TIME/ACTION PROFILE

ROUTE ONSET PEAK DURATION

PO (analge-
sic)

30 min 0.5–2 hr 4–6 hr

PO-ER (anal-
gesic)

30 min unknown 4–6 hr

PO (anti-in-
flamma-
tory)

up to 7 days 1–2 wk 4–6 hr

PO-ER (anti-
inflamma-
tory)

up to 7 days 1–2 wk 4–6 hr

IV (closure of
PDA)

up to 48 hr unknown unknown

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Known al-
cohol intolerance (suspension); Cross-sensitivity
may exist with other NSAIDs, including aspirin; Ac-
tive GI bleeding; Ulcer disease; Proctitis or recent
history of rectal bleeding; Intraventricular hemor-
rhage; Thrombocytopenia; Pedi:qrisk of necrotiz-
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ing enterocolitis and bowel perforation in prema-
ture infants with PDA.
Use Cautiously in: Severe cardiovascular, renal,
or hepatic disease; History of ulcer disease; Epi-
lepsy; Hypertension; OB: Not recommended during
2nd half of pregnancy (potential for causing prema-
ture closure of ductus arteriosus); Lactation: Usually
compatible with breastfeeding (AAP); Geri:qrisk of
adverse reactions.

Adverse Reactions/Side Effects
CNS: dizziness, drowsiness, headache, psychic dis-
turbances. EENT: blurred vision, tinnitus. CV: hy-
pertension, edema. GI: PO— DRUG-INDUCED HEPATI-
TIS, GI BLEEDING, constipation, dyspepsia, nausea,
vomiting, discomfort, necrotizing enterocolitis. GU:
cystitis, hematuria, renal failure. Derm: rashes. F
and E: hyperkalemia; IV, dilutional hyponatremia;
IV, hypoglycemia. Hemat: thrombocytopenia,
blood dyscrasias, prolonged bleeding time. Local:
phlebitis at IV site. Misc: allergic reactions includ-
ing ANAPHYLAXIS.

Interactions
Drug-Drug: Concurrent use with aspirin mayp
effectiveness. Additive adverse GI effects with aspi-
rin, other NSAIDs, corticosteroids, or alcohol.
Chronic use of acetaminophenqrisk of adverse
renal reactions. Maypeffectiveness of diuretics or
antihypertensives. Mayqhypoglycemia from in-
sulins or oral hypoglycemic agents. Mayqrisk
of toxicity from lithium or zidovudine (avoid con-
current use with zidovudine).qrisk of toxicity from
methotrexate. Probenecidqrisk of toxicity from
indomethacin.qrisk of bleeding with cefotetan,
cefoperazone, valproic acid, thrombolytics,
warfarin, and drugs affecting platelet function
including clopidogrel, ticlopidine, abciximab,
eptifibatide, or tirofiban.qrisk of adverse hema-
tologic reactions with antineoplastics or radia-
tion therapy.qrisk of nephrotoxicity with cyclo-
sporine. Concurrent use with potassium-sparing
diuretics may result in hyperkalemia. Mayqlevels
of digitalis glycosides, methotrexate, lithium,
and aminoglycosides when used IV in neonates.
Drug-Natural Products:qbleeding risk with
anise, arnica, chamomile, clove, dong quai, fe-
verfew, garlic, ginger, ginkgo, Panax ginseng.

Route/Dosage
Anti-inflammatory
PO (Adults): Antiarthritic—25–50 mg 2–4
times daily or 75-mg extended-release capsule once
or twice daily (not to exceed 200 mg or 150 mg of

SR/day). A single bedtime dose of 100 mg may be
used. Antigout—100 mg initially, followed by 50
mg 3 times daily for relief of pain, thenpfurther.
PO (Children �2 yr): 1–2 mg/kg/day in 2–4 di-
vided doses (not to exceed 4 mg/kg/day or 150–
200 mg/day).

PDA Closure
IV (Neonates): Treatment—0.2 mg/kg initially,
then 2 subsequent doses at 12–24 hr intervals of
0.1 mg/kg if age �48 hr at time of initial dose; 0.2
mg/kg if 2–7 days at initial dose; 0.25 mg/kg if age
�7 days at initial dose Prophylaxis—0.1–0.2 mg/
kg initially, then 0.1 mg/kg q 12–24 hr for 2 doses.

Availability (generic available)
Capsules: 25 mg, 50 mg. Sustained-release cap-
sules: 75 mg. Oral suspension (fruit mint,
pineapple coconut mint flavors): 25 mg/5 mL.
Rectal suppository: 50 mg. Powder for injec-
tion: 1 mg/vial.

NURSING IMPLICATIONS
Assessment
● Patients who have asthma, aspirin-induced al-

lergy, and nasal polyps are at increased risk for
developing hypersensitivity reactions. Monitor for
rhinitis, asthma, and urticaria.

● Arthritis: Assess limitation of movement and
pain—note type, location, and intensity before
and 1–2 hr after administration.

● PDA: Monitor respiratory status, heart rate, BP,
echocardiogram, and heart sounds routinely
throughout therapy.

● Monitor intake and output. Fluid restriction is
usually instituted throughout therapy.

● Lab Test Considerations: Evaluate BUN, se-
rum creatinine, CBC, serum potassium levels, and
liver function tests periodically in patients receiv-
ing prolonged therapy.

● Serum potassium, BUN, serum creatinine, AST,
and ALT tests may showqlevels. Blood glucose
concentrations may be altered. Hemoglobin and
hematocrit concentrations, leukocyte and platelet
counts, and CCr may bep.

● Urine glucose and urine protein concentrations
may beq.

● Leukocyte and platelet count may bep. Bleeding
time may be prolonged for several days after dis-
continuation.

Potential Nursing Diagnoses
Acute pain (Indications)
Impaired physical mobility (Indications)
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Implementation
● If prolonged therapy is used, dose should be re-

duced to the lowest level that controls symptoms.
● PO: Administer after meals, with food, or with

antacids to decrease GI irritation. Do not break,
crush, or chew sustained-release capsules.

● Shake suspension before administration. Do not
mix with antacid or any other liquid.

IV Administration

● pH: 6.0–7.5.
● Direct IV: Diluent: Preservative-free 0.9% NaCl

or preservative-free sterile water. Reconstitute
with 1 or 2 mL of diluent. Concentration: 0.5–
1 mg/mL. Reconstitute immediately before use
and discard any unused solution. Do not dilute
further or admix. Do not administer via umbilical
catheter into vessels near the superior mesenteric
artery, as these can cause vasoconstriction and
compromise blood flow to the intestines. Do not
administer intra-arterially. Rate: Administer over
20–30 min. Avoid extravasation, as solution is ir-
ritating to tissues.

● Y-Site Compatibility: furosemide, insulin, ni-
troprusside, potassium chloride, sodium bicar-
bonate.

● Y-Site Incompatibility: calcium gluconate, ci-
metidine, dobutamine, dopamine, gentamicin,
levofloxacin, tobramycin, tolazoline.

Patient/Family Teaching
● Advise patient to take this medication with a full

glass of water and to remain in an upright posi-
tion for 15–30 min after administration.

● Instruct patient to take medication exactly as di-
rected. Take missed doses as soon as remem-
bered if not almost time for next dose. Do not
double doses.

● May cause drowsiness or dizziness. Advise patient
to avoid driving or other activities requiring alert-
ness until response to medication is known.

● Caution patient to avoid the concurrent use of al-
cohol, aspirin, other NSAIDs, acetaminophen, or
other OTC medications without consulting health
care professional.

● Caution patient to wear sunscreen and protective
clothing to prevent photosensitivity reactions.

● Advise patient to inform health care professional
of medication regimen before treatment or sur-
gery.

● Instruct patient to notify health care professional
if rash, itching, chills, fever, muscle aches, visual
disturbances, weight gain, edema, abdominal
pain, black stools, or persistent headache occurs.

● PDA: Explain to parents the purpose of medica-
tion and the need for frequent monitoring.

Evaluation/Desired Outcomes
● Decrease in severity of moderate pain.
● Improved joint mobility. Partial arthritic relief is

usually seen within 2 wk, but maximum effective-
ness may require up to 1 mo of continuous ther-
apy. Patients who do not respond to one NSAID
may respond to another.

● Successful PDA closure.

inFLIXimab (in-flix-i-mab)
Remicade
Classification
Therapeutic: antirheumatics (DMARDs),
gastrointestinal anti-inflammatories
Pharmacologic: monoclonal antibodies

Pregnancy Category C

Indications
Active rheumatoid arthritis (moderate to severe,
with methotrexate). Active Crohn’s disease (moder-
ate to severe). Active psoriatic arthritis. Active anky-
losing spondylitis. Active ulcerative colitis (moderate
to severe) with inadequate response to conventional
therapy: reducing signs and symptoms, and inducing
and maintaining clinical remission and mucosal
healing, and eliminating corticosteroid use. Plaque
psoriasis (chronic severe).

Action
Neutralizes and prevents the activity of tumor necro-
sis factor-alpha (TNF-alpha), resulting in anti-in-
flammatory and antiproliferative activity. Thera-
peutic Effects: Decreased pain and swelling,
decreased rate of joint destruction and improved
physical function in ankylosing spondylitis, rheuma-
toid or psoriatic arthritis. Reduction and mainte-
nance of closure of fistulae in Crohn’s disease. De-
creased symptoms, maintaining remission and
mucosal healing with decreased corticosteroid use
in ulcerative colitis. Decrease in induration, scaling
and erythema of psoriatic lesions.

Pharmacokinetics
Absorption: IV administration results in complete
bioavailability.
Distribution: Predominantly distributed within
the vascular compartment.
Metabolism and Excretion: Unknown.
Half-life: 9.5 days.

TIME/ACTION PROFILE (symptoms of Crohn’s
disease)

ROUTE ONSET PEAK DURATION

IV 1–2 wk unknown 12–48 wk†

†After infusion
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Contraindications/Precautions
Contraindicated in: Hypersensitivity to inflixi-
mab, murine (mouse) proteins, or other compo-
nents in the formulation; HF; Concurrent anakinra
or abatacept; Lactation: Lactation.
Use Cautiously in: History of chronic or recur-
rent infection or underlying illness/treatment predis-
posing to infection; Patients being retreated after 2
yr without treatment (qrisk of adverse reactions);
History of tuberculosis or exposure (latent tubercu-
losis should be treated prior to infliximab therapy);
History of opportunistic infection; Patients residing,
or who have resided, where tuberculosis, histoplas-
mosis, coccidioidomycoses, or blastomycosis is en-
demic; Chronic obstructive pulmonary disease (q
risk of malignancy); Geri: Geriatric patients; OB: Use
only if clearly needed; Pedi: Children �6 yr (safety
not established);qrisk of lymphoma (including he-
patosplenic T-cell lymphoma [HSTCL] in patients
with Crohn’s disease or ulcerative colitis), leukemia,
and other malignancies.

Adverse Reactions/Side Effects
CNS: fatigue, headache, anxiety, depression, dizzi-
ness, insomnia. EENT: conjunctivitis. Resp: upper
respiratory tract infection, bronchitis, cough, dysp-
nea, laryngitis, pharyngitis, respiratory tract allergic
reaction, rhinitis, sinusitis. CV: chest pain, hyperten-
sion, hypotension, pericardial effusion, tachycardia,
HF. GI: abdominal pain, nausea, vomiting, constipa-
tion, diarrhea, dyspepsia, flatulence, hepatotoxicity,
intestinal obstruction, oral pain, tooth pain, ulcera-
tive stomatitis. GU: dysuria, urinary frequency, uri-
nary tract infection. Derm: acne, alopecia, dry skin,
ecchymosis, eczema, erythema, flushing, hematoma,
hot flashes, pruritus, psoriasis, rash, sweating, urti-
caria. Hemat: neutropenia. MS: arthralgia, arthri-
tis, back pain, involuntary muscle contractions, my-
algia. Neuro: paresthesia. Misc: INFECTIONS

(including reactivation tuberculosis and other op-
portunistic infections due to bacterial, invasive fun-
gal, viral, mycobacterial, and parasitic pathogens),
MALIGNANCY (including lymphoma, HSTCL, leuke-
mia, and skin cancer), fever, infusion reactions,
chills, flu-like syndrome, herpes simplex, herpes
zoster, hypersensitivity reactions, lupus-like syn-
drome, moniliasis, pain, peripheral edema, vasculi-
tis.

Interactions
Drug-Drug: Concurrent use with anakinra or
abataceptqrisk of serious infections (not recom-
mended). Concurrent use with azathioprine and/
or methotrexate mayqrisk of HSTCL.

Route/Dosage
Rheumatoid Arthritis
IV (Adults): 3 mg/kg initially, then repeat at 2 and
6 wk after initial infusion, then repeat qy 8 wk; dose
may be adjusted in partial responders up to 10 mg/
kg or treatment as often as q 4 wk (to be used with
methotrexate).

Crohn’s Disease
IV (Adults): 5 mg/kg initially, then repeat at 2 and
6 wk after initial infusion, then maintenance dose of
5 mg/kg q 8 wk; dose may be adjustedup to 10 mg/
kg in patients who initially respond and then lose
their response.
IV (Children): 5 mg/kg initially, then repeat at 2
and 6 wk after initial infusion, then maintenance
dose of 5 mg/kg q 8 wk.

Ankylosing Spondylitis
IV (Adults): 5 mg/kg initially, then repeat at 2 and
6 wk after initial infusion, then maintenance dose of
5 mg/kg q 6 wk.

Psoriatic Arthritis
IV (Adults): 5 mg/kg initially, then repeat at 2 and
6 wk after initial infusion, then maintenance dose of
5 mg/kg q 8 wk (to be used with or without metho-
trexate).

Ulcerative Colitis
IV (Adults and Children �6 yr): 5 mg/kg ini-
tially, then repeat at 2 and 6 wk after initial infusion,
then maintenance dose of 5 mg/kg q 8 wk.

Plaque Psoriasis
IV (Adults): 5 mg/kg initially, then repeat at 2 and
6 wk after initial infusion, then maintenance dose of
5 mg/kg q 8 wk.

Availability
Powder for injection: 100 mg/vial.

NURSING IMPLICATIONS
Assessment
● Assess for infusion-related reactions (fever,

chills, urticaria, pruritus) during and for 2 hr af-
ter infusion. Symptoms usually resolve when infu-
sion is discontinued. Reactions are more com-
mon after 1st or 2nd infusion. Frequency of
reactions may be reduced with immunosuppres-
sant agents.

● Monitor patients who develop a new infection
while taking infliximab closely. Discontinue ther-
apy in patients who develop a serious infection or
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sepsis. Do not initiate therapy in patients with ac-
tive infections.

● Assess for signs and symptoms of systemic infec-
tions (fever, malaise, weight loss, sweats, cough,
dyspnea, pulmonary infiltrates, serious systemic
illness with or without concomitant shock). As-
certain if patient lives in or has traveled to areas
of endemic mycoses. Consider empiric antifungal
treatment for patients at risk of histoplasmosis
and other invasive fungal infections until the path-
ogens are identified. Consult with an infectious
diseases specialist. Consider stopping infliximab
until the infection has been diagnosed and ade-
quately treated.

● Assess for latent tuberculosis with a tuberculin
skin test prior to initiation of therapy. Treatment
of latent tuberculosis should be initiated prior to
therapy with infliximab.

● Observe patient for hypersensitivity reactions (ur-
ticaria, dyspnea, hypotension) during infusion.
Discontinue infliximab if severe reaction occurs.
Have medications (antihistamines, acetamino-
phen, corticosteroids, epinephrine) and equip-
ment readily available in the event of a severe re-
action.

● Rheumatoid Arthritis: Assess pain and range of
motion prior to and periodically during therapy.

● Crohn’s Disease and Ulcerative Colitis: As-
sess for signs and symptoms before, during, and
after therapy.

● Psoriasis: Assess lesions periodically during
therapy.

● Lab Test Considerations: May causeqin
positive ANA. Frequency may be decreased with
baseline immunosuppressant therapy.

● Monitor liver function tests periodically during
therapy. May cause mild to moderate AST and
ALTqwithout progressing to liver dysfunction. If
patient develops jaundice or liver enzyme eleva-
tions �5 times the upper limits of normal, dis-
continue infliximab.

● Monitor CBC with differential periodically during
therapy. May cause leukopenia, neutropenia,
thrombocytopenia, and pancytopenia. Discon-
tinue infliximab if symptoms of blood dyscrasias
(persistent fever) occur.

Potential Nursing Diagnoses
Chronic pain (Indications)
Diarrhea (Indications)

Implementation
● Do not confuse infliximab with rituximab.

IV Administration

● pH: 7.2.
● Intermittent Infusion: Calculate the total num-

ber of vials needed. Reconstitute each vial with 10

mL of sterile water for injection using a syringe
with a 21-gauge needle or smaller. Direct stream
to sides of vial. Do not use if vacuum is not
present in vial. Gently swirl solution by rotating
vial to dilute; do not shake. May foam on recon-
stitution; allow to stand for 5 min. Solution is col-
orless to light yellow and opalescent; a few trans-
lucent particles may develop because infliximab
is a protein. Do not use if opaque particles, dis-
coloration, or other particles occur. Diluent:
Withdraw volume of total infliximab dose from in-
fusion container containing 250 mL with 0.9%
NaCl. Slowly add total dose of infliximab. Con-
centration: 0.4 to 4 mg/mL. Mix gently. Infu-
sion should begin within 3 hr of preparation. So-
lution is incompatible with polyvinyl chloride
equipment. Prepare in glass infusion bottle or
polypropylene or polyolefin bags. Do not reuse or
store any portion of infusion solution. Rate: Ad-
minister over at least 2 hr through polyethylene-
lined administration set with an in-line, sterile,
nonpyrogenic, low protein-building filter with
�1.2-micron pore size.

● Y-Site Incompatibility: Do not administer con-
currently in the same line with any other agents.

Patient/Family Teaching
● Advise patient that adverse reactions (myalgia,

rash, fever, polyarthralgia, pruritus) may occur
3–12 days after delayed (�2 yr) retreatment
with infliximab. Symptoms usually decrease or re-
solve within 1–3 days. Instruct patient to notify
health care professional if symptoms occur.

● May cause dizziness. Caution patient to avoid
driving or other activities requiring alertness until
response to medication is known.

● Advise patient to notify health care professional
promptly if symptoms of fungal infection occur.

● Advise patient of risk of malignancies such as he-
patosplenic T-cell lymphoma. Instruct patient to
report signs and symptoms (splenomegaly, hepa-
tomegaly, abdominal pain, persistent fever, night
sweats, weight loss) to health care professional
promptly.

Evaluation/Desired Outcomes
● Decreased pain and swelling with decreased rate

of joint destruction and improved physical func-
tion in patients with ankylosing spondylitis, psori-
atic, or rheumatoid arthritis.

● Decrease in the signs and symptoms of Crohn’s
disease and a decrease in the number of draining
enterocutaneous fistulas. Decreased symptoms,
maintaining remission and mucosal healing with
decreased corticosteroid use in ulcerative colitis.

● Decrease in induration, scaling and erythema of
psoriatic lesions.
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HIGH ALERT

INSULIN (mixtures) (in-su-lin)
insulin lispro protamine
suspension/insulin lispro
injection mixtures, rDNA origin
HumaLOG Mix 75/25, HumaLOG Mix
50/50

insulin aspart protamine suspen-
sion/insulin aspart injection
mixtures, rDNA origin
NovoLOG Mix 70/30

NPH/regular insulin mixtures
HumuLIN 70/30, NovoLIN 70/30
Classification
Therapeutic: antidiabetics, hormones
Pharmacologic: pancreatics

Pregnancy Category B (insulin lispro
protamine suspension/insulin lispro injec-
tion mixtures), C (insulin aspart prot-
amine suspension/insulin aspart injection
mixtures, NPH/regular insulin mixtures)
See Appendix N for more information con-
cerning insulins

Indications
Control of hyperglycemia in patients with type 1 or
type 2 diabetes mellitus.

Action
Lower blood glucose by: stimulating glucose uptake
in skeletal muscle and fat, inhibiting hepatic glucose
production. Other actions: inhibition of lipolysis and
proteolysis, enhanced protein synthesis. Thera-
peutic Effects: Control of hyperglycemia in dia-
betic patients.

Pharmacokinetics
Absorption: Well absorbed from subcutaneous
administration sites. Absorption rate is determined
by type of insulin, injection site, volume of injectate,
and other factors.
Distribution: Widely distributed.
Metabolism and Excretion: Metabolized by
liver, spleen, kidney, and muscle.
Half-life: 5–6 min (prolonged in patients with di-
abetes; biologic half-life is 1–1.5 hr).

TIME/ACTION PROFILE (hypoglycemic effect)

ROUTE ONSET PEAK DURATION

insulin lispro
protamine
suspension/
insulin lispro
injection
mixture sub-
cut

15–30 min 2.8 hr 24 hr

insulin aspart
protamine
suspension/
insulin aspart
injection
mixture sub-
cut

15 min 1–4 hr 18–24 hr

NPH/Regular In-
sulin mixture
subcutaneous

30 min 4–8 hr 24 hr

Contraindications/Precautions
Contraindicated in: Hypoglycemia; Allergy or hy-
persensitivity to a particular type of insulin, preser-
vatives, or other additives.
Use Cautiously in: Stress and infection (may tem-
porarilyqinsulin requirements); Renal/hepatic im-
pairment (maypinsulin requirements); OB: Preg-
nancy may temporarilyqinsulin requirements; Pedi:
Safety of Humalog not established.

Adverse Reactions/Side Effects
Endo: HYPOGLYCEMIA. Local: erythema, lipodystro-
phy, pruritis, swelling. Misc: allergic reactions in-
cluding ANAPHYLAXIS.

Interactions
Drug-Drug: Beta blockers, clonidine, and
reserpine may mask some of the signs and symp-
toms of hypoglycemia. Corticosteroids, thyroid
supplements, estrogens, isoniazid, niacin,
phenothiazines, and rifampin mayqinsulin re-
quirements. Alcohol, ACE inhibitors, MAO in-
hibitors, octreotide, oral hypoglycemic agents,
and salicylates, maypinsulin requirements.
Drug-Natural Products: Glucosamine may
worsen blood glucose control. Fenugreek, chro-
mium, and coenzyme Q-10 may produce additive
hypoglycemic effects.

Route/Dosage
Dose depends on blood glucose, response, and
many other factors.
Subcut (Adults and Children): 0.5–1 unit/kg/
day. Adolescents during rapid growth—0.8–1.2
units/kg/day.
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Availability
NPH insulin/regular insulin suspension mix-
ture: 70 units NPH/30 units regular insulin/mL—
Novolin 70/30, Humulin 70/30 (100 units/mL total)
in 10-mL vials and 3 mL prefilled pensOTC. Cost: Hu-
mulin 70/30—$69.99/10-mL vial; Novolin 70/
30—$70.99/10-mL vial; Humulin 70/30 pen (3
mL)—$225.99/5 pens. Insulin lispro prot-
amine suspension/insulin lispro injection
mixture: 75% insulin lispro protamine suspension
and 25% insulin lispro injection—Humalog Mix
75/25 100 units/mL in 10-mL vials and 3-mL dispos-
able delivery devices, 50% insulin lispro protamine
suspension and 50% insulin lispro injection—Hu-
malog Mix 50/50 100 units/mL in 10-mL vials and 3-
mL disposable delivery devices. Cost: Humalog Mix
50/50 pen (3 mL)—$259.99/5 pens; Humalog
Mix 75/25 pen (3 mL)—$256.99/5 pens. Insulin
aspart protamine suspension/insulin aspart
injection mixture: 70% insulin aspart protamine
suspension and 30% insulin aspart inection—
NovoLog Mix 70/30 100 units/mL in 10-mL vials and
3-mL disposable delivery devices. Cost: Novolog
Mix 70/30—$130.99/10–mL vial; Novolog Mix
70/30 pen (3 mL)—$244.99/5 pens.

NURSING IMPLICATIONS
Assessment
● Assess for symptoms of hypoglycemia (anxiety;

restlessness; tingling in hands, feet, lips, or
tongue; chills; cold sweats; confusion; cool, pale
skin; difficulty in concentration; drowsiness; ex-
cessive hunger; headache; irritability; nightmares
or trouble sleeping; nausea; nervousness; tachy-
cardia; tremor; weakness; unsteady gait) and hy-
perglycemia (confusion, drowsiness; flushed, dry
skin; fruit-like breath odor; rapid, deep
breathing, polyuria; loss of appetite; nausea; vom-
iting; unusual thirst) periodically during therapy.

● Monitor body weight periodically. Changes in
weight may necessitate changes in insulin dose.

● Lab Test Considerations: May causepserum
inorganic phosphate, magnesium, and potassium
levels.

● Monitor blood glucose every 6 hr during therapy,
more frequently in ketoacidosis and times of
stress. A1C may also be monitored every 3–6 mo
to determine effectiveness.

● Toxicity and Overdose: Overdose is mani-
fested by symptoms of hypoglycemia. Mild hypo-
glycemia may be treated by ingestion of oral glu-
cose. Severe hypoglycemia is a life-threatening
emergency; treatment consists of IV glucose, glu-
cagon, or epinephrine.

Potential Nursing Diagnoses
Noncompliance (Patient/Family Teaching)

Implementation
● High Alert: Insulin-related medication errors

have resulted in patient harm and death. Clarify
ambiguous orders; do not accept orders using
the abbreviation “u” for units, (can be misread as
a zero or the numeral 4; has resulted in tenfold
overdoses).

● Insulins are available in different types and
strengths. Check type, dose, and expiration date
with another licensed nurse. Do not interchange
insulins without consulting physician or other
health care professional.

● Do not confuse Humalog with Humulin. Do not
confuse Novolin with Novolog.

● Use only insulin syringes to draw up dose. The
unit markings on the insulin syringe must match
the insulin’s units/mL.

● Store insulin in refrigerator. May also be kept at
room temperature for up to 28 days. Do not use if
cloudy, discolored, or unusually viscous. Hu-
malog KwikPens must be discarded after 10 days.

● NPH insulins should not be used in the manage-
ment of ketoacidosis.

● Subcut: Rotate injection sites.
● Administer into abdominal wall, thigh, or upper

arm subcutaneously.

Patient/Family Teaching
● Instruct patient on proper technique for adminis-

tration. Include type of insulin, equipment (sy-
ringe, cartridge pens, alcohol swabs), storage,
and place to discard syringes. Discuss the impor-
tance of not changing brands of insulin or syrin-
ges, selection and rotation of injection sites, and
compliance with therapeutic regimen. Caution
patient that insulin pens should not be shared
with others, even if clean needles are used.

● Explain to patient that this medication controls
hyperglycemia but does not cure diabetes. Ther-
apy is long term.

● Instruct patient in proper testing of serum glu-
cose and ketones. These tests should be closely
monitored during periods of stress or illness and
health care professional notified of significant
changes.

● Emphasize the importance of compliance with
nutritional guidelines and regular exercise as di-
rected by health care professional.

● Advise patient to notify health care professional of
all Rx or OTC medications, vitamins, or herbal
products being taken and to consult with health
care professional before taking other medica-
tions or alcohol.

● Advise patient to notify health care professional of
medication regimen prior to treatment or sur-
gery.
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● Advise patient to notify health care professional if
nausea, vomiting, or fever develops, if unable to
eat regular diet, or if blood glucose levels are not
controlled.

● Instruct patient on signs and symptoms of hypo-
glycemia and hyperglycemia and what to do if
they occur.

● Advise patient to notify health care professional if
pregnancy is planned or suspected or if breast-
feeding or planning to breastfeed.

● Patients with diabetes mellitus should carry a
source of sugar (candy, glucose gel) and identifi-
cation describing their disease and treatment reg-
imen at all times.

● Emphasize the importance of regular follow-up,
especially during first few weeks of therapy.

Evaluation/Desired Outcomes
● Control of blood glucose levels in diabetic pa-

tients without the appearance of hypoglycemic or
hyperglycemic episodes.

HIGH ALERT

NPH insulin (isophane
insulin suspension)
HumuLIN N, Novolin ge NPH,
NovoLIN N
Classification
Therapeutic: antidiabetics, hormones
Pharmacologic: pancreatics

Pregnancy Category B
See Appendix N for more information con-
cerning insulins

Indications
Control of hyperglycemia in patients with diabetes
mellitus.

Action
Lowers blood glucose by: stimulating glucose uptake
in skeletal muscle and fat, inhibiting hepatic glucose
production. Other actions of insulin: inhibition of li-
polysis and proteolysis, enhanced protein synthesis.
Therapeutic Effects: Control of hyperglycemia in
diabetic patients.

Pharmacokinetics
Absorption: Rapidly absorbed from subcutaneous
administration sites. Presence of protamine delays
peak effect and prolongs action.
Distribution: Identical to endogenous insulin.
Metabolism and Excretion: Metabolized by
liver, spleen, kidney, and muscle.

Half-life: Unknown.

TIME/ACTION PROFILE (hypoglycemic effect)

ROUTE ONSET PEAK DURATION

NPH subcuta-
neous

2–4 hr 4–10 hr 10–16 hr

70%NPH/
30%Regu-
lar Insulin
mixture

30 min 2–12 hr 24 hr

Contraindications/Precautions
Contraindicated in: Hypoglycemia; Allergy or hy-
persensitivity to a particular type of insulin, preser-
vatives, or other additives.
Use Cautiously in: Stress or infection (may tem-
porarilyqinsulin requirements); Renal/hepatic im-
pairment (maypinsulin requirements); OB: Preg-
nancy may temporarilyqinsulin requirements.

Adverse Reactions/Side Effects
Endo: HYPOGLYCEMIA. Local: lipodystrophy, pruri-
tus, erythema, swelling. Misc: allergic reactions in-
cluding ANAPHYLAXIS.

Interactions
Drug-Drug: Beta blockers, clonidine, and
reserpine may mask some of the signs and symp-
toms of hypoglycemia. Corticosteroids, thyroid
supplements, estrogens, isoniazid, niacin,
phenothiazines, and rifampin mayqinsulin re-
quirements. Alcohol, ACE inhibitors, MAO in-
hibitors, octreotide, oral hypoglycemic agents,
and salicylates, maypinsulin requirements.
Drug-Natural Products: Glucosamine may
worsen blood glucose control. Fenugreek, chro-
mium, and coenzyme Q-10 may produce additive
hypoglycemic effects.

Route/Dosage
Dose depends on blood glucose, response, and
many other factors.
Subcut (Adults and Children): 0.5–1 unit total
insulin/kg/day. Adolescents during rapid
growth—0.8–1.2 units total insulin/kg/day.

Availability
Isophane insulin suspension (NPH insulin):
100 units/mL in 10 mL vials, 3 mL prefilled pens.
NPH insulin/regular insulin in suspension: 70
units NPH/30 units regular insulin/mL (100 units/
mL total) (Humulin 70/30, Novolin 70/30) in 10 mL
vials, 3 mL prefilled pens OTC.
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NURSING IMPLICATIONS
Assessment
● Assess patient periodically for symptoms of hypo-

glycemia (anxiety; restlessness; tingling in hands,
feet, lips, or tongue; chills; cold sweats; confu-
sion; cool, pale skin; difficulty in concentration;
drowsiness; nightmares or trouble sleeping; ex-
cessive hunger; headache; irritability; nausea;
nervousness; tachycardia; tremor; weakness; un-
steady gait) and hyperglycemia (confusion,
drowsiness; flushed, dry skin; fruit-like breath
odor; rapid, deep breathing, polyuria; loss of ap-
petite; unusual thirst) during therapy.

● Monitor body weight periodically. Changes in
weight may necessitate changes in insulin dose.

● Lab Test Considerations: Monitor blood glu-
cose every 6 hr during therapy, more frequently
in ketoacidosis and times of stress. A1C may be
monitored every 3–6 mo to determine effective-
ness.

● Toxicity and Overdose: Overdose is mani-
fested by symptoms of hypoglycemia. Mild hypo-
glycemia may be treated by ingestion of oral glu-
cose. Severe hypoglycemia is a life-threatening
emergency; treatment consists of IV glucose, glu-
cagon, or epinephrine.

Potential Nursing Diagnoses
Noncompliance (Patient/Family Teaching)

Implementation
● High Alert: Medication errors involving insulins

have resulted in serious patient harm and death.
Clarify all ambiguous orders and do not accept
orders using the abbreviation “u” for units, which
can be misread as a zero or the numeral 4 and
has resulted in tenfold overdoses. Insulins are
available in different types and strengths. Check
type, dose, and expiration date with another li-
censed nurse. Do not interchange insulins with-
out consulting physician or other health care pro-
fessional.

● Do not confuse Humulin with Humalog. Do not
confuse Novolin with Novolog.

● Use only insulin syringes to draw up dose. The
unit markings on the insulin syringe must match
the insulin’s units/mL. Special syringes for doses
�50 units are available. Prior to withdrawing
dose, rotate vial between palms to ensure uni-
form solution; do not shake.

● When mixing insulins, draw regular insulin or in-
sulin lispro into syringe first to avoid contamina-
tion of regular insulin vial.

● Insulin should be stored in a cool place but does
not need to be refrigerated.

● When transferring from once-daily NPH human
insulin to insulin glargine, the dose usually re-

mains unchanged. When transferring from twice-
daily NPH human insulin to insulin glargine, the
initial dose of insulin glargine is usually reduced
by 20%.

● NPH insulin should not be used in the manage-
ment of ketoacidosis.

● Subcut: Administer NPH insulin within 30–60
min before a meal.

Patient/Family Teaching
● Instruct patient on proper technique for adminis-

tration. Include type of insulin, equipment (sy-
ringe, cartridge pens, alcohol swabs), storage,
and place to discard syringes. Discuss the impor-
tance of not changing brands of insulin or syrin-
ges, selection and rotation of injection sites, and
compliance with therapeutic regimen. Caution
patient that insulin pens should not be shared
with others, even if clean needles are used.

● Demonstrate technique for mixing insulins by
drawing up regular insulin or insulin lispro first
and rolling intermediate-acting insulin vial be-
tween palms to mix, rather than shaking (may
cause inaccurate dose).

● Explain to patient that this medication controls
hyperglycemia but does not cure diabetes. Ther-
apy is long term.

● Instruct patient in proper testing of serum glu-
cose and ketones. These tests should be closely
monitored during periods of stress or illness and
health care professional notified of significant
changes.

● Emphasize the importance of compliance with
nutritional guidelines and regular exercise as di-
rected by health care professional.

● Advise patient to notify health care professional of
all Rx or OTC medications, vitamins, or herbal
products being taken and to consult with health
care professional before taking other medica-
tions or alcohol.

● Advise patient to notify health care professional of
medication regimen prior to treatment or sur-
gery.

● Advise patient to notify health care professional if
nausea, vomiting, or fever develops, if unable to
eat regular diet, or if blood glucose levels are not
controlled.

● Instruct patient on signs and symptoms of hypo-
glycemia and hyperglycemia and what to do if
they occur.

● Advise patient to notify health care professional if
pregnancy is planned or suspected or if breast-
feeding or planning to breastfeed.

● Patients with diabetes mellitus should carry a
source of sugar (candy, glucose gel) and identifi-
cation describing their disease and treatment reg-
imen at all times.
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● Emphasize the importance of regular follow-up,
especially during first few weeks of therapy.

Evaluation/Desired Outcomes
● Control of blood glucose levels in diabetic pa-

tients without the appearance of hypoglycemic or
hyperglycemic episodes.

HIGH ALERT

insulin, regular (injection,
concentrated) (in-su-lin)
HumuLIN R, Insulin-Toronto,
NovoLIN R, HumuLIN R Regular U-
500 (Concentrated)
Classification
Therapeutic: antidiabetics, hormones
Pharmacologic: pancreatics

Pregnancy Category B
See Appendix N for more information con-
cerning insulins

Indications
Control of hyperglycemia in patients with diabetes
mellitus. Concentrated regular insulin U-500:
Only for use in patients with insulin requirements
�200 units/day. Unlabeled Use: Treatment of hy-
perkalemia.

Action
Lowers blood glucose by: stimulating glucose uptake
in skeletal muscle and fat, inhibiting hepatic glucose
production. Other actions of insulin: inhibition of li-
polysis and proteolysis, enhanced protein synthesis.
Therapeutic Effects: Control of hyperglycemia in
diabetic patients.

Pharmacokinetics
Absorption: Rapidly absorbed from subcutaneous
administration sites. U-100 regular insulin is ab-
sorbed slightly more quickly than U-500.
Distribution: Identical to endogenous insulin.
Metabolism and Excretion: Metabolized by
liver, spleen, kidney, and muscle.
Half-life: 30–60 min.

TIME/ACTION PROFILE (hypoglycemic effect)

ROUTE ONSET PEAK DURATION

Regular insu-
lin IV

10–30 min 15–30 min 30–60 min

Regular insu-
lin subcu-
taneous

30–60 min 2–4 hr 5–7 hr

Contraindications/Precautions
Contraindicated in: Hypoglycemia; Allergy or hy-
persensitivity to a particular type of insulin, preser-
vatives, or other additives.
Use Cautiously in: Stress or infection—may
temporarilyqinsulin requirements; Renal/hepatic
impairment—maypinsulin requirements; OB:
Pregnancy may temporarilyqinsulin requirements.

Adverse Reactions/Side Effects
Endo: HYPOGLYCEMIA. Local: lipodystrophy, pruri-
tus, erythema, swelling. Misc: allergic reactions in-
cluding ANAPHYLAXIS.

Interactions
Drug-Drug: Beta blockers, clonidine, and
reserpine may mask some of the signs and symp-
toms of hypoglycemia. Corticosteroids, thyroid
supplements, estrogens, isoniazid, niacin,
phenothiazines, and rifampin mayqinsulin re-
quirements. Alcohol, ACE inhibitors, MAO in-
hibitors, octreotide, oral hypoglycemic agents,
and salicylates, maypinsulin requirements.
Drug-Natural Products: Glucosamine may
worsen blood glucose control. Fenugreek, chro-
mium, and coenzyme Q-10 may produce additive
hypoglycemic effects.

Route/Dosage
Dose depends on blood glucose, response, and
many other factors.

Ketoacidosis—Regular (100 units/mL)
Insulin Only
IV (Adults): 0.1 unit/kg/hr as a continuous infu-
sion.
IV (Children): Loading dose-0.1 unit/kg, then
maintenance continuous infusion 0.05–0.2 unit/kg/
hr, titrate to optimal rate of decrease of serum glu-
cose of 80–100 mg/dL/hr.

Maintenance Therapy
Subcut (Adults and Children): 0.5–1 unit/kg/
day in divided doses. Adolescents during rapid
growth—0.8–1.2 unit/kg/day in divided doses.

Treatment of Hyperkalemia
Subcut, IV (Adults and Children): dextrose 0.5–
1 g/kg combined with insulin 1 unit for every 4–5 g
dextrose given.

Availability
Insulin injection (regular insulin): 100 units/
mL OTC. Regular (concentrated) insulin injec-
tion: 500 units/mL. In combination with: NPH
insulins (Humulin 70/30, Novolin 70/30).
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NURSING IMPLICATIONS
Assessment
● Assess patient periodically for symptoms of hypo-

glycemia (anxiety; restlessness; tingling in hands,
feet, lips, or tongue; chills; cold sweats; confu-
sion; cool, pale skin; difficulty in concentration;
drowsiness; nightmares or trouble sleeping; ex-
cessive hunger; headache; irritability; nausea;
nervousness; tachycardia; tremor; weakness; un-
steady gait) and hyperglycemia (confusion,
drowsiness; flushed, dry skin; fruit-like breath
odor; rapid, deep breathing, polyuria; loss of ap-
petite; unusual thirst) during therapy.

● Monitor body weight periodically. Changes in
weight may necessitate changes in insulin dose.

● Lab Test Considerations: Monitor blood glu-
cose every 6 hr during therapy, more frequently
in ketoacidosis and times of stress. A1C may be
monitered every 3–6 mo to determine effective-
ness.

● Toxicity and Overdose: Overdose is mani-
fested by symptoms of hypoglycemia. Mild hypo-
glycemia may be treated by ingestion of oral glu-
cose. Severe hypoglycemia is a life-threatening
emergency; treatment consists of IV glucose, glu-
cagon, or epinephrine.

Potential Nursing Diagnoses
Noncompliance (Patient/Family Teaching)

Implementation
● High Alert: Medication errors involving insulins

have resulted in serious patient harm and death.
Clarify all ambiguous orders and do not accept
orders using the abbreviation “u” for units, which
can be misread as a zero or the numeral 4 and
has resulted in tenfold overdoses. Insulins are
available in different types and strengths. Check
type, dose, and expiration date with another li-
censed nurse. Do not interchange insulins with-
out consulting health care professional. Do not
confuse regular concentrated (U-500) insulin
with regular insulin.To prevent errors between
regular U-100 insulin and concentrated U-500 in-
sulin, concentrated U-500 insulin is marked with
a band of diagonal brown strips and “U-500” is
highlighted in red on the label and a conversion
chart should always be available.

● Do not confuse Humulin with Humalog. Do not
confuse Novolin with Novolog.

● Use only insulin syringes to draw up dose. The
unit markings on the insulin syringe must match
the insulin’s units/mL. Special syringes for doses
�50 units are available. Prior to withdrawing
dose, rotate vial between palms to ensure uni-
form solution; do not shake.

● When mixing insulins, draw regular insulin into
syringe first to avoid contamination of regular in-
sulin vial.

● Insulin should be stored in a cool place but does
not need to be refrigerated.

● Subcut: Administer regular insulin within 15–30
min before a meal.

IV Administration

● pH: 7.0–7.8.
● IV: Do not use if cloudy, discolored, or unusually

viscous. High Alert: Do not administer regular
(concentrated) insulin U-500 IV.

● Direct IV: Diluent: May be administered IV un-
diluted directly into vein or through Y-site. Rate:
Administer up to 50 units over 1 min.

● Continuous Infusion: Diluent: May be diluted
in 0.9% NaCl using polyvinyl chloride infusion
bags. Concentration: 0.1 unit/mL to 1 unit/mL
in infusion systems with the infusion fluids. Rate:
Rate should be ordered by physician, and infu-
sion placed on an IV pump for accurate adminis-
tration.

● Rate of administration should be decreased when
serum glucose level reaches 250 mg/100 mL.

● Y-Site Compatibility: acyclovir, alfentanil, ami-
nophylline, amphotericin B lipid complex, anidu-
lafungin , argatroban, ascorbic acid, atropine,
azathoprine, aztreonam, benztropine, bivalirudin,
bleomycin, bumetanide, buprenorphine, calcium
chloride, calcium gulconate, carboplatin, car-
mustine, caspofungin, cefazolin, cefepime, ceftar-
oline, ceftazidime, ceftriaxone, cefuroxime,
chloramphenicol, clindamycin, cyanocobalamin,
cyclophosphamide, cytarabine, dactinomycin,
daptomycin, dexamethasone, dexmedetomidine,
docetaxel, doripenem, doxapram, doxycycline,
enalapril, ephedrine, epirubicin, epoetin alfa, er-
tapenem, erythromycin, esmolol, etoposide, eto-
poside phosphate, fenoldopam, fentanyl, flucona-
zole, fludarabine, folic acid, ganciclovir,
gemcitabine, granisetron, hetastarch, hydrocorti-
sone, hydromorphone, idarubicin, ifosfamide,
imipenem-cilastatin, indomethacin, ketorolac,
lidocaine, linezolid, lorazepam, magnesium sul-
fate, mannitol, mechlorethamine, meperidine,
meropenem, methotrexate, methoxamine, meth-
yldopate, methylprednisolone, metoclopramide,
metoprolol, metronidazole, milrinone, mitoxan-
trone, mycophenolate, nalbuphine, naloxone, ni-
troglycerin, nitroprusside, octreotide, oxacillin,
oxaliplatin, paclitaxel, palonosetron, pamidron-
ate, pantoprazole, pemetrexed, penicilin G, pen-
tazocine, pentobarbital, phenobarbital, phytona-
dione, potassium chloride, procainamide,
promethazine, propofol, pyridoxime, sodium bi-
carbonate, streptokinase, sufentanil, tacrolimus,
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teniposide, terbutaline, theophylline, thiamine,
thiotepa, ticarcillin/clavulanate, tigecycline, tirofi-
ban, tolazoline, vancomycin, vecuronium, verapa-
mil, vincristine, vinorelbine, vitamin B complex
with C, voriconazole, zoledronic acid.

● Y-Site Incompatibility: alemtuzumab, butor-
phanol, cefoperazone, cefoxitin, chlorpromazine,
cisplatin, dantrolene, diazepam, diazoxide, di-
phenhydramine, hydroxyzine, isoproterenol, ke-
tamine, labetalol, micafungin, nesiritide, pentam-
idine, phentolamine, phenylephrine, phenytoin,
piperacillin/tazobactam, prochlorperazine, pro-
pranolol, protamine, quinupristin/dalfopristin,
rocuronium, trimethoprim/sulfamethoxazole.

● Additive Compatibility: May be added to total
parenteral nutrition (TPN) solutions.

Patient/Family Teaching
● Instruct patient on proper technique for adminis-

tration. Include type of insulin, equipment (sy-
ringe, cartridge pens, alcohol swabs), storage,
and place to discard syringes. Discuss the impor-
tance of not changing brands of insulin or syrin-
ges, selection and rotation of injection sites, and
compliance with therapeutic regimen. Opened,
unused insulin vials should be discarded 1 mo af-
ter opening.

● Demonstrate technique for mixing insulins by
drawing up regular insulin first and rolling inter-
mediate-acting insulin vial between palms to mix,
rather than shaking (may cause inaccurate
dose).

● Explain to patient that this medication controls
hyperglycemia but does not cure diabetes. Ther-
apy is long term.

● Instruct patient in proper testing of serum glu-
cose and ketones. These tests should be closely
monitored during periods of stress or illness and
health care professional notified of significant
changes.

● Emphasize the importance of compliance with
nutritional guidelines and regular exercise as di-
rected by health care professional.

● Instruct patient to notify health care professional
of all Rx or OTC medications, vitamins, or herbal
products being taken and to consult health care
professional before taking other Rx, OTC, herbal
products, or alcohol.

● Advise patient to notify health care professional of
medication regimen prior to treatment or sur-
gery.

● Advise patient to notify health care professional if
nausea, vomiting, or fever develops, if unable to

eat regular diet, or if blood glucose levels are not
controlled.

● Instruct patient on signs and symptoms of hypo-
glycemia and hyperglycemia and what to do if
they occur.

● Advise patient to notify health care professional if
pregnancy is planned or suspected or if breast-
feeding or planning to breastfeed.

● Patients with diabetes mellitus should carry a
source of sugar (candy, glucose gel) and identifi-
cation describing their disease and treatment reg-
imen at all times.

● Emphasize the importance of regular follow-up,
especially during first few weeks of therapy.

Evaluation/Desired Outcomes
● Control of blood glucose levels in diabetic pa-

tients without the appearance of hypoglycemic or
hyperglycemic episodes.

HIGH ALERT

INSULINS (long-acting)
(in-su-lin)
insulin detemir
Levemir
insulin glargine
Lantus
Classification
Therapeutic: antidiabetics, hormones
Pharmacologic: pancreatics

Pregnancy Category C
See Appendix N for more information con-
cerning insulins

Indications
Control of hyperglycemia in patients with type 1 or
type 2 diabetes mellitus.

Action
Lower blood glucose by: stimulating glucose uptake
in skeletal muscle and fat, inhibiting hepatic glucose
production. Other actions: inhibition of lipolysis and
proteolysis, enhanced protein synthesis. Thera-
peutic Effects: Control of hyperglycemia in dia-
betic patients.

Pharmacokinetics
Absorption: Physiochemical characteristics of
long-acting insulins result in delayed and prolonged
absorption.
Distribution: Widely distributed.
Metabolism and Excretion: Metabolized by
liver, spleen, kidney, and muscle.
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Half-life: 5–6 min (prolonged in patients with di-
abetes); biologic half-life is 1–1.5 hr; insulin dete-
mir 5–7 hr (dose-dependent).

TIME/ACTION PROFILE (hypoglycemic effect)

ROUTE ONSET PEAK DURATION

Insulin dete-
mir

3–4 hr 3–14 hr† 6–24 hr‡

Insulin glar-
gine

3–4 hr none† 24 hr

†Small amounts of insulin glargine and insulin detemir are
slowly released resulting in a relatively constant effect over
time.
‡Duration is dose dependent; duration increases as dose in-
creases.

Contraindications/Precautions
Contraindicated in: Hypoglycemia; Allergy or hy-
persensitivity to a particular type of insulin, preser-
vatives, or other additives.
Use Cautiously in: Stress and infection (may tem-
porarilyqinsulin requirements); Renal/hepatic im-
pairment (maypinsulin requirements); OB: Preg-
nancy may temporarilyqinsulin requirements; Pedi:
Children �6 yr (safety not established).

Adverse Reactions/Side Effects
Endo: HYPOGLYCEMIA. Local: lipodystrophy, pruri-
tis, erythema, swelling. Misc: allergic reactions in-
cluding ANAPHYLAXIS.

Interactions
Drug-Drug: Beta blockers, clonidine, and
reserpine may mask some of the signs and symp-
toms of hypoglycemia. Corticosteroids, thyroid
supplements, estrogens, isoniazid, niacin,
phenothiazines, and rifampin mayqinsulin re-
quirements. Alcohol, ACE inhibitors, MAO in-
hibitors, octreotide, oral hypoglycemic agents,
and salicylates, maypinsulin requirements.
Drug-Natural Products: Glucosamine may
worsen blood glucose control. Fenugreek, chro-
mium, and coenzyme Q-10 may produce additive
hypoglycemic effects.

Route/Dosage
Insulin Detemir
Subcut (Adults and Children �6 yr): Type 2 di-
abetes patients who are insulin-naive—0.1–0.2
units/kg once daily in the morning or 10 units once
or twice daily. Patients with type 1 or 2 diabetes
receiving basal insulin or basal bolus therapy—
May substitute on an equivalent unit-per-unit basis.

Insulin Glargine
Subcut (Adults and Children �6 yr): Type 1 di-
abetes—Administer 50–75% of daily insulin re-
quirements once daily. Initiation in patients with

type 2 diabetes already being treated with oral
antidiabetic agents—10 units once daily; then ad-
just on the basis of the patient’s needs (range 2–
100 units/day). Patients already receiving insu-
lin—When switching from once daily NPH, same
dose of insulin glargine can be administered once
daily. When switching from twice daily NPH, use
80% of the total daily NPH dose and administer once
daily. Dose can then be adjusted on the basis of the
patient’s needs.

Availability
Insulin detemir: 100 units/mL in 10-mL vials and
3-mL prefilled pens or cartridges. Cost: $120.44/
10-ml vial Levemir Flexpen (3 mL)—$223.56/5
pens. Insulin glargine: 100 units/mL in 10-mL vi-
als and 3-mL prefilled cartridges or pens. Cost:
$118.99/10-mL vial Lantus Solostar (3 mL)—
$224.68/5 pens.

NURSING IMPLICATIONS
Assessment
● Assess patient for signs and symptoms of hypogly-

cemia (anxiety; restlessness; mood changes; tin-
gling in hands, feet, lips, or tongue; chills; cold
sweats; confusion; cool, pale skin; difficulty in
concentration; drowsiness; nightmares or trouble
sleeping; excessive hunger; headache; irritability;
nausea; nervousness; tachycardia; tremor; weak-
ness; unsteady gait) and hyperglycemia (confu-
sion, drowsiness; flushed, dry skin; fruit-like
breath odor; rapid, deep breathing, polyuria; loss
of appetite; nausea; vomiting; tiredness; unusual
thirst) periodically during therapy.

● Monitor body weight periodically. Changes in
weight may necessitate changes in insulin dose.

● Lab Test Considerations: Monitor blood glu-
cose every 6 hr during therapy, more frequently
in ketoacidosis and times of stress. A1C may also
be monitored every 3–6 mo to determine effec-
tiveness.

● Toxicity and Overdose: Overdose is mani-
fested by symptoms of hypoglycemia. Mild hypo-
glycemia may be treated by ingestion of oral glu-
cose. Severe hypoglycemia is a life-threatening
emergency; treatment consists of IV glucose, glu-
cagon, or epinephrine. Recovery from hypoglyce-
mia may be delayed due to the prolonged effect of
long-acting insulins.

Potential Nursing Diagnoses
Noncompliance (Patient/Family Teaching)

Implementation
● High Alert: Insulin-related medication errors

have resulted in patient harm and death. Clarify
ambiguous orders; do not accept orders using
the abbreviation “u” for units, (can be misread as



Name /bks_51510_deglin_dg/51510_i        02/21/2012 11:42AM     Plate # 0-Composite pg 711   # 35

INSULINS (rapid acting) 711

� Canadian drug name. � Genetic implication. Strikethrough � Discontinued.

*CAPITALS indicates life-threatening; underlines indicate most frequent.

I

a zero or the numeral 4; has resulted in tenfold
overdoses).

● Insulins are available in different types and
strengths. Check type, dose, and expiration date
with another licensed nurse. Do not interchange
insulins without consulting health care profes-
sional.

● Do not confuse Levemir (insulin detemir) with
Lovenox (enoxaparin).

● Use only insulin syringes to draw up dose. The
unit markings on the insulin syringe must match
the insulin’s units/mL. Special syringes for doses
�50 units are available. Prior to withdrawing
dose, rotate vial between palms to ensure uni-
form solution; do not shake.

● High Alert: Do not mix insulin glargine or in-
sulin detemir with any other insulin or solution,
or use syringes containing any other medicinal
product or residue. If giving with a short-acting
insulin, use separate syringes and different injec-
tion sites. Solution should be clear and colorless
with no particulate matter.

● Do not use if cloudy, discolored, or unusually vis-
cous. Store unopened vials and cartridges of in-
sulin glargine and insulin detemir in the refrig-
erator; do not freeze. If unable to refrigerate, the
10-mL vial of insulin glargine can be kept in a
cool place unrefrigerated for up to 28 days. Once
the cartridge is placed in an OptiPen One, do not
refrigerate. After initial use, insulin detemir vi-
als, cartridges, or a prefilled syringe may be
stored in a cool place for 42 days. Do not store
in-use cartridges and pre-filled syringes in refrig-
erator or with needle in place. Keep away from
direct heat and sunlight.

● When transferring from once-daily NPH human
insulin to insulin glargine, the dose usually re-
mains unchanged. When transferring from twice-
daily NPH human insulin to insulin glargine, the
initial dose of insulin glargine is usually reduced
by 20%.

● Subcut: Rotate injection sites.
● Administer insulin glargine once daily at the

same time each day.
● Administer daily insulin detemir with evening

meal or at bedtime. With twice daily insulin de-
temir, administer evening dose with evening
meal, at bedtime, or 12 hr after morning dose.

● Do not administer insulin detemir or insulin
glargine IV or in insulin pumps.

Patient/Family Teaching
● Instruct patient on proper technique for adminis-

tration. Include type of insulin, equipment (sy-

ringe, cartridge pens, alcohol swabs), storage,
and place to discard syringes. Discuss the impor-
tance of not changing brands of insulin or syrin-
ges, selection and rotation of injection sites, and
compliance with therapeutic regimen. Patients
taking insulin detemir should be given the Pa-
tient Information circular for this product.

● Explain to patient that this medication controls
hyperglycemia but does not cure diabetes. Ther-
apy is long term.

● Instruct patient in proper testing of serum glu-
cose and ketones. These tests should be closely
monitored during periods of stress or illness and
health care professional notified of significant
changes.

● Emphasize the importance of compliance with
nutritional guidelines and regular exercise as di-
rected by health care professional.

● Instruct patient to notify health care professional
of all Rx or OTC medications, vitamins, or herbal
products being taken and to consult health care
professional before taking other Rx, OTC, herbal
products, or alcohol.

● Advise patient to notify health care professional of
medication regimen prior to treatment or sur-
gery.

● Advise patient to notify health care professional if
nausea, vomiting, or fever develops, if unable to
eat regular diet, or if blood glucose levels are not
controlled.

● Instruct patient on signs and symptoms of hypo-
glycemia and hyperglycemia and what to do if
they occur.

● Advise patient to notify health care professional if
pregnancy is planned or suspected or if breast-
feeding or planning to breastfeed.

● Patients with diabetes mellitus should carry a
source of sugar (candy, glucose gel) and identifi-
cation describing their disease and treatment reg-
imen at all times.

● Emphasize the importance of regular follow-up,
especially during first few weeks of therapy.

Evaluation/Desired Outcomes
● Control of blood glucose levels in diabetic pa-

tients without the appearance of hypoglycemic or
hyperglycemic episodes.

HIGH ALERT

INSULINS (rapid acting)
(in-su-lin)
insulin aspart, rDNA origin
NovoLOG
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insulin glulisine
Apidra

insulin lispro, rDNA origin
HumaLOG
Classification
Therapeutic: antidiabetics, hormones
Pharmacologic: pancreatics

Pregnancy Category B (insulin aspart, in-
sulin lispro), C (insulin glulisine)
See Appendix N for more information con-
cerning insulins

Indications
Control of hyperglycemia in patients with type 1 or
type 2 diabetes mellitus.

Action
Lower blood glucose by: stimulating glucose uptake
in skeletal muscle and fat, inhibiting hepatic glucose
production. Other actions: inhibition of lypolysis and
proteolysis, enhanced protein synthesis. These are
rapid-acting insulins with a more rapid onset and
shorter duration than regular insulin; should be
used with an intermediate- or long-acting insulin.
Therapeutic Effects: Control of hyperglycemia in
diabetic patients.

Pharmacokinetics
Absorption: Very rapidly absorbed from subcut
administration sites.
Distribution: Widely distributed.
Metabolism and Excretion: Metabolized by
liver, spleen, kidney, and muscle.
Half-life: Insulin aspart—1–1.5 hr; Insulin lis-
pro—1 hr; insulin glulisine—42 min.

TIME/ACTION PROFILE (hypoglycemic effect)

ROUTE ONSET PEAK DURATION

Insulin aspart 10–20 min 1–2 hr 3–4 hr
Insulin gluli-

sine
within 15 min 1–2 hr 3–4 hr

Insulin lispro within 15 min 1–2 hr 3–4 hr

Contraindications/Precautions
Contraindicated in: Hypoglycemia; Allergy or hy-
persensitivity to a particular type of insulin, preser-
vatives, or other additives.
Use Cautiously in: Stress and infection (may tem-
porarilyqinsulin requirements); Renal/hepatic dys-
function (maypinsulin requirements); OB: Preg-
nancy may temporarilyqinsulin requirements; Pedi:
Safety not established in children �3 yr (for insulin
lispro),�4 yr (insulin glulisine), �6 yr (for insulin
aspart).

Adverse Reactions/Side Effects
Endo: HYPOGLYCEMIA. Local: erythema, lipodystro-
phy, pruritis, swelling. Misc: allergic reactions in-
cluding ANAPHYLAXIS.

Interactions
Drug-Drug: Beta blockers, clonidine, and
reserpine may mask some of the signs and symp-
toms of hypoglycemia. Corticosteroids, thyroid
supplements, estrogens, isoniazid, niacin,
phenothiazines, and rifampin mayqinsulin re-
quirements. Alcohol, ACE inhibitors, MAO in-
hibitors, octreotide, oral hypoglycemic agents,
and salicylates, maypinsulin requirements.
Drug-Natural Products: Glucosamine may
worsen blood glucose control. Fenugreek, chro-
mium, and coenzyme Q-10 may produce additive
hypoglycemic effects.

Route/Dosage
Dose depends on blood glucose, response, and
many other factors. Only insulin aspart and insulin
glulisine can be administered IV.
Subcut (Adults and Children): Total insulin dose
determined by needs of patient; generally 0.5–1
unit/kg/day; 50–70% of this dose may be given as
meal-related boluses of rapid-acting insulin, and the
remainder as an intermediate or long-acting insulin.
Subcutaneous infusion pump— �50% of total
dose can be given as meal-related boluses and
�50% of total dose can be given as basal infusion.

Availability
Insulin aspart: 100 units/mL in 10 mL vials and 3
mL prefilled pens. Cost: $133.99/10–mL vial
NovoLog Flexpen (3 mL)—$257.98/5 pens. In
combination with: . Insulin aspart 70/30 mix
(Novolog Mix 70/30): 70% insulin aspart prot-
amine suspension and 30% insulin aspart solution
mix 100 units/mL in 10-mL vials and 3-mL dispos-
able delivery devices. Insulin aspart 50/50 mix
(Novolog Mix 50/50): 50% insulin aspart prot-
amine suspension and 50% insulin aspart solution
mix 100 units/mL in 3-mL disposable delivery de-
vices. Insulin glulisine: 100 units/mL in 10-mL vi-
als or 3-mL prefilled cartridges or pens. Cost: Api-
dra Solostar (3 mL)—$47.99/pen. Insulin
lispro: 100 units/mL in 10-mL vials and 3-mL pre-
filled cartridges and pens. Cost: $136.99/10-mL
vialHumalog Kwikpen (3 mL)—$256.99/5 pens.
In combination with: . Insulin lispro 75/25
mix (Humalog Mix 75/25): 75% lispro insulin
protamine suspension and 25% insulin lispro mix
100 units/mL in 10-mL vials and 3-mL disposable
delivery devices. Cost: $91.25/10-mL vial. . Insulin
lispro 50/50 mix (Humalog Mix 50/50): 50%
lispro insulin protamine suspension and 50% insu-
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lin lispro mix 100 units/mL in 10-mL vials and 3-mL
disposable delivery devices.

NURSING IMPLICATIONS
Assessment
● Assess for symptoms of hypoglycemia (anxiety;

restlessness; tingling in hands, feet, lips, or
tongue; chills; cold sweats; confusion; cool, pale
skin; difficulty in concentration; drowsiness;
nightmares or trouble sleeping; excessive hunger;
headache; irritability; nausea; nervousness; tachy-
cardia; tremor; weakness; unsteady gait) and hy-
perglycemia (confusion, drowsiness; flushed, dry
skin; fruit-like breath odor; rapid, deep
breathing, polyuria; loss of appetite; nausea; vom-
iting; unusual thirst) periodically during therapy.

● Monitor body weight periodically. Changes in
weight may necessitate changes in insulin dose.

● Assess patient for signs of allergic reactions
(rash, shortness of breath, wheezing, rapid pulse,
sweating, low BP) during therapy.

● Lab Test Considerations: May causepserum
inorganic phosphate, magnesium, and potassium
levels.

● Monitor blood glucose every 6 hr during therapy,
more frequently in ketoacidosis and times of
stress. A1C may also be monitored every 3–6 mo
to determine effectiveness.

● Toxicity and Overdose: Overdose is mani-
fested by symptoms of hypoglycemia. Mild hypo-
glycemia may be treated by ingestion of oral glu-
cose. Severe hypoglycemia is a life-threatening
emergency; treatment consists of IV glucose, glu-
cagon, or epinephrine. Early signs of hypoglyce-
mia may be less pronounced by long duration of
diabetes, diabetic nerve disease, and use of beta
blockers; may result in loss of consciousness
prior to patient’s awareness of hypoglycemia.

Potential Nursing Diagnoses
Noncompliance (Patient/Family Teaching)

Implementation
● High Alert: Insulin-related medication errors

have resulted in patient harm and death. Clarify
ambiguous orders; do not accept orders using
the abbreviation “u” for units, (can be misread as
a zero or the numeral 4; has resulted in tenfold
overdoses).

● Insulins are available in different types and
strengths. Check type, dose, and expiration date
with another licensed nurse. Do not interchange
insulins without consulting health care profes-
sional.

● Do not confuse Humalog with Humulin. Do not
confuse Novolog with Novolin.

● Use only insulin syringes to draw up dose. The
unit markings on the insulin syringe must match
the insulin’s units/mL.

● Insulin aspart, insulin glulisine, and insulin
lispro may be mixed with NPH insulin. When mix-
ing insulins, draw insulin aspart, insulin glulisine,
or insulin lispro into syringe first to avoid con-
tamination of rapid-acting insulin vial. Mixed in-
sulins should never be used in a pump or for IV
infusion.

● Store vials in refrigerator. Vials may also be kept
at room temperature for up to 28 days. Do not
use if cloudy, discolored, or unusually viscous.
Cartridges and pens should be stored at room
temperature and used within 28 days. Never use
the PenFill cartridge after the expiration date on
the PenFill cartridge or on the box.

● Because of their short duration, insulin lispro,
insulin glulisine, and insulin aspart, must be
used with a longer-acting insulin or insulin infu-
sion pump. In patients with type 2 diabetes, insu-
lin lispro may be used without a longer-acting in-
sulin when used in combination with an oral
sulfonylurea agent.

● Subcut: Administer into abdominal wall, thigh,
or upper arm subcut. Rotate injection sites.

● Administer insulin aspart within 5–10 min be-
fore a meal.

● When used as meal time insulin, administer insu-
lin glulisine 15 min before or within 20 min after
starting a meal.

● Administer insulin lispro within 15 min before
or immediately after a meal.

● May also be administered subcut via external in-
sulin pump. Do not mix with other insulins or so-
lution when used with a pump. Change the solu-
tion in the reservoir at least every 6 days, change
the infusion set, and the infusion set insertion site
at least every 3 days. Do not mix with other insu-
lins or with a diluent when used in the pump.

● IV: Insulin aspart and insulin glulisine may be
administered IV in selected situations under ap-
propriate medical supervision. Diluent: Dilute
insulin aspart with 0.9% NaCl or D5W in infu-
sion systems using polypropylene infusion bags.
Dilute insulin glulisine with 0.9% NaCl, using
polyvinyl chloride (PVC) Viaflex infusion bags
and Polyvinyl chloride (PVC) tubing (Clearlink
System Continu-Flo solution set) with a dedicated
infusion line. Concentration: 0.05–1 unit/mL.
Insulin lispro should not be administered IV.



Name /bks_51510_deglin_dg/51510_i        02/21/2012 11:42AM     Plate # 0-Composite pg 714   # 38

714 INTERFERONS, ALPHA

Patient/Family Teaching
● Instruct patient on proper technique for adminis-

tration. Include type of insulin, equipment (sy-
ringe, cartridge pens, external pump, alcohol
swabs), storage, and place to discard syringes.
Discuss the importance of not changing brands of
insulin or syringes, selection and rotation of in-
jection sites, and compliance with therapeutic
regimen. Caution patient that insulin pens should
not be shared with others, even if clean needles
are used.

● Demonstrate technique for mixing insulins by
drawing up insulin aspart, insulin glulisine, or in-
sulin lispro first. Roll intermediate-acting insulin
vial between palms to mix, rather than shaking
(may cause inaccurate dose).

● Explain to patient that this medication controls
hyperglycemia but does not cure diabetes. Ther-
apy is long term.

● Instruct patient in proper testing of serum glu-
cose and ketones. These tests should be closely
monitored during periods of stress or illness and
health care professional notified of significant
changes.

● Emphasize the importance of compliance with
nutritional guidelines and regular exercise as di-
rected by health care professional.

● Advise patient to notify health care professional of
all Rx or OTC medications, vitamins, or herbal
products being taken and to consult with health
care professional before taking other medica-
tions or alcohol.

● Advise patient to notify health care professional of
medication regimen prior to treatment or sur-
gery.

● Advise patient to notify health care professional if
nausea, vomiting, or fever develops, if unable to
eat regular diet, or if blood glucose levels are not
controlled.

● Instruct patient on signs and symptoms of hypo-
glycemia and hyperglycemia and what to do if
they occur.

● Advise patient to notify health care professional if
pregnancy is planned or suspected or if breast-
feeding or planning to breastfeed.

● Patients with diabetes mellitus should carry a
source of sugar (candy, glucose gel) and identifi-
cation describing their disease and treatment reg-
imen at all times.

● Emphasize the importance of regular follow-up,
especially during first few weeks of therapy.

Evaluation/Desired Outcomes
● Control of blood glucose levels without the ap-

pearance of hypoglycemic or hyperglycemic epi-
sodes.

INTERFERONS, ALPHA
(in-ter-feer-onz)
peginterferon alpha-2a
Pegasys

interferon alpha-2b (recombi-
nant)
Intron A

peginterferon alpha-2b (pegy-
lated)
Pegintron, Sylatron

interferon alpha-n3 (human)
Alferon N
Classification
Therapeutic: immune modifiers
Pharmacologic: interferons

Pregnancy Category C

Indications
Peginterferon alpha-2a: Treatment of: Chronic
hepatitis C (alone or with ribavirin), Chronic hepati-
tis B. Interferon alpha-2b: Treatment of: Hairy
cell leukemia, Malignant melanoma, AIDS-related
Kaposi’s sarcoma, Condylomata acuminata (intrale-
sional), Chronic hepatitis B, Chronic hepatitis C
(with oral ribavirin) which has relapsed following
previous treatment with interferon alone, Follicular
non-Hodgkin’s lymphoma. Peginterferon alpha–
2b (Pegintron): Treatment of: Chronic hepatitis C
in patients not previously treated with interferon al-
pha who have compensated liver disease and are
�18 yr old (as monotherapy), Chronic hepatitis C in
patients not previously treated with interferon alpha
who have compensated liver disease and are �3 yr
old (in combination with ribavirin). Peginterferon
alpha–2b (Sylatron): Adjuvant treatment of mela-
noma with microscopic or gross nodal involvement
within 84 days of definitive surgical resection includ-
ing complete lymphadenectomy. Interferon al-
pha-n3: Treatment of condylomata acuminata (in-
tralesional).

Action
Interferons are proteins capable of modifying the
immune response and have antiproliferative action
against tumor cells. Interferon alpha-2b is produced
by recombinant DNA techniques, peginterferon is a
“pegylated” formulation of interferon alpha-2b for-
mulated to have a longer duration of action; inter-
feron alpha-n3 is from pooled human leukocytes.
Interferons also have antiviral activity. Unknown
mechanism for melanoma. Therapeutic Effects:
Antineoplastic, antiviral, and antiproliferative activ-
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ity. Decreased progression of hepatic damage (for
patients with hepatitis). Improved relapse-free sur-
vival (for melanoma).

Pharmacokinetics
Absorption: Not absorbed orally. Well absorbed
(�80%) following IM and subcut administration.
Minimal systemic absorption follows intralesional
administration.
Distribution: Unknown.
Metabolism and Excretion: Filtered by the kid-
neys and subsequently degraded in the renal tubule;
peginterferon alpha-2b—30% renally excreted.
Half-life: Peginterferon alpha-2a—50–160 hr;
interferon alpha-2b—2–3 hr; peginterferon al-
pha-2b—40 hr.

TIME/ACTION PROFILE (clinical effects)

ROUTE ONSET PEAK DURATION

Interferon al-
pha-2b IM,
subcut

1–3 mo unknown unknown (CR)

Interferon al-
pha-2b IM,
subcut

unknown 3–5 days 3–5 days (BC)

Interferon al-
pha-2b IM,
subcut

2 wk unknown unknown
(LFT)

Interferon al-
pha-2b
and n3

unknown 4–8 wk unknown (IL)

Peginterferon
alpha-2b
subcut

unknown 6 mos or
more

unknown

BC � effects on platelet counts; CR � clinical response; IL�
regression of lesions; LFT � effects on liver function in pa-
tients with hepatitis

Contraindications/Precautions
Contraindicated in: Hypersensitivity to alpha in-
terferons or human serum albumin; Autoimmune
hepatitis; Hepatic decompensation (Child-Pugh
class B and C) before or during therapy; Pedi: Prod-
ucts containing benzyl alcohol should not be used in
neonates.
Use Cautiously in: Severe cardiovascular, pulmo-
nary, renal, or hepatic disease; Active infections; Un-
deryling CNS pathology or psychiatric history;p
bone marrow reserve or underlying immunosup-
pression; Current history of chickenpox, herpes zos-
ter, or herpes labialis (may reactivate or disseminate
disease); Previous or concurrent radiation therapy;
Autoimmune disorders (mayqrisk of exacerba-
tion); OB:qrisk of spontaneous abortion in animal
studies; use only if potential fetal risks are out-
weighed by potential maternal benefit; women with

childbearing potential should be advised of potential
risk to fetus; Lactation: Usually compatible with
breastfeeding (AAP); Pedi: Children �3 yr (�18 yr
for Sylatron) (safety not established); Geri:qrisk of
adverse reactions.
Exercise Extreme Caution in: History of de-
pression/suicide attempt.

Adverse Reactions/Side Effects
All are more prominent with subcut, IV, or IM ad-
ministration.
CNS: NEUROPSYCHIATRIC DISORDERS, SUICIDAL IDEA-
TION, confusion, depression, dizziness, fatigue,
headache, insomnia, irritability, anxiety. EENT:
blurred vision, nose bleeds, rhinitis. CV: ISCHEMIC

DISORDERS, edema, arrhythmias, chest pain, heart
block. GI: COLITIS, PANCREATITIS, anorexia, abdomi-
nal pain, diarrhea, dry mouth,qliver enzymes, nau-
sea, taste disorder, vomiting, weight loss, drug-in-
duced hepatitis, flatulence. Derm: alopecia, dry
skin, pruritus, rash, sweating. Endo:pgrowth
(children), thyroid disorders. Hemat: LEUKOPENIA,
THROMBOCYTOPENIA, anemia, hemolytic anemia
(with ribavirin). MS: arthralgia, myalgia, leg
cramps. Neuro: paresthesia. Resp: cough, dysp-
nea. Local: injection site reactions. Misc: AUTOIM-
MUNE DISORDERS, INFECTIOUS DISORDERS, allergic re-
actions including ANAPHYLAXIS, chills, fever, flu-like
syndrome.

Interactions
Drug-Drug: Additive myelosuppression with other
antineoplastic agents or radiation therapy.q
CNS depression may occur with CNS depressants,
including alcohol, antihistamines, sedative/
hypnotics, and opioids. Maypmetabolism andq
blood levels and toxicity of theophylline and
methadone.qrisk of adverse reactions with zido-
vudine. Ribavirinqrisk of hemolytic anemia, es-
pecially if CCr �50 mL/min (avoid if possible). May
peffects of immunosuppressant agents.

Route/Dosage
Peginterferon Alpha-2a
Subcut (Adults): Chronic hepatitis C—180 mcg
once weekly for 48 wk for Genotypes 1,4 (24 wk for
Genotypes 2,3). Patients with chronic hepatitis C
co-infected with HIV—180 mcg once weekly for
48 wk. Chronic hepatitis B—180 mcg once
weekly for 48 wk.
Subcut (Children 5–17 yr): Chronic hepatitis C
(Genotype 1 or 4)—180 mcg/1.73 m2 X BSA once
weekly (not to exceed 180 mcg) (with PO ribavirin)
for 48 wk; Chronic hepatitis C (Genotype 2 or
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3)—180 mcg/1.73 m2 X BSA once weekly (not to
exceed 180 mcg) (with PO ribavirin) for 24 wk.

Renal Impairment
Subcut (Adults): CCr 30–50 mL/min—180 mcg
once weekly (with PO ribavirin 200 mg alternating
with 400 mg every other day) CCr �30 mL/min
(including hemodialysis)—135 mcg once weekly
(with PO ribavirin 200 mg once daily).

Interferon Alpha-2b
IV (Adults): Malignant melanoma (induc-
tion)—20 million units/m2 for 5 days of each week
for 4 wk initially, followed by subcut maintenance
dosing.
IM, Subcut (Adults): Hairy cell leukemia—2
million units/m2 IM or subcut 3 times weekly for up
to 6 mo. Malignant melanoma (maintenance)—
10 million units/m2 subcut 3 times weekly for 48
wk, following initial IV dosing. AIDS-related Ka-
posi’s sarcoma—30 million units/m2 IM or subcut
3 times weekly until disease progression or maxi-
mum response has been achieved after 16 wk.
Chronic hepatitis C—3 million units IM or subcut
3 times weekly. If normalization of ALT occurs after
16 wk of therapy, continue treatment for total of
18–24 mo. If normalization of ALT does not occur
after 16 wk of therapy, may consider discontinuing
treatment. Chronic hepatitis B—5 million units/
day IM or subcut or 10 million units IM or subcut 3
times weekly for 16 wk. Follicular non-Hodgkin’s
lymphoma—5 million units subcut 3 times weekly
for up to 18 mo (to be used following completion of
anthracycline-containing chemotherapy).
Subcut (Children � 3 yr): Chronic hepatitis
B—3 million units/m2 3 times weekly for the first
week of therapy then increase to 6 million units/m2

3 times weekly (not to exceed 10 million units/
dose) for 16 to 24 weeks.
IL (Adults): Condylomata acuminata—1 million
units/lesion 3 times weekly for 3 wk; treat only 5 le-
sions per course. An additional course of treatment
may be initiated at 12–16 wk.

Peginterferon Alpha-2b
Monotherapy
Subcut (Adults): 137–160 kg—150 mcg once
weekly for 1 yr. 107–136 kg—120 mcg once
weekly for 1 yr. 89–106 kg—96 mcg once weekly
for 1 yr. 73–88 kg—80 mcg once weekly for 1
year. 57–72 kg—64 mcg once weekly for 1 yr.
46–56 kg—50 mcg once weekly for 1 yr. 37–45
kg—40 mcg once weekly for 1 yr.

In Combination with Ribavirin (Rebetol)
Subcut (Adults): �85 kg—150 mcg once weekly.
76–85 kg—120 mcg once weekly. 61–75 kg—
96 mcg once weekly. 51–60 kg—80 mcg once

weekly. 40–50 kg—64 mcg once weekly. �40
kg—50 mcg once weekly.
Subcut (Children 3–17 yr): 60 mcg/m2 once
weekly.

Melanoma
Subcut (Adults): 6 mcg/kg/week for 8 doses, then
3 mcg/kg/week for up to 5 yr.

Interferon Alpha-n3
IL (Adults): 250,000 units/lesion twice weekly for
up to 8 wk; for large lesions, divide dose and inject
at several sites.

Availability
Peginterferon Alpha-2a
Solution for injection: 180 mcg/mL in single use
vials. Prefilled syringes: 180 mcg/0.5 mL.

Interferon Alpha-2b
Powder for injection: 10-million-unit single-use
vial, 18-million-unit single-use vial, 50-million-unit
single-use vial. Solution for injection: 10-million-
unit single-use vial, 18-million-unit single-use vial,
18-million-unit multidose pen, 25-million-unit mul-
tidose vial, 30-million-unit multidose pen, 60-mil-
lion-unit multidose pen.

Peginterferon Alpha-2b
Powder for injection (Redipen system or vi-
als) (Pegintron): 50 mcg/0.5 mL, 80 mcg/0.5 mL,
120 mcg/0.5 mL, 150 mcg/0.5 mL. Powder for in-
jection (Sylatron): 296 mcg/vial, 444 mcg/vial,
888 mcg/vial.

Interferon Alpha-n3
Solution for injection: 5 million units/mL.

NURSING IMPLICATIONS
Assessment
● Assess for signs of neuropsychiatric disorders (ir-

ritability, anxiety, depression, suicidal ideation,
aggressive behavior). May require discontinua-
tion of therapy.

● Monitor for signs of infection (vital signs, WBC)
during therapy. Discontinue drug therapy in cases
of severe infection, and antibiotic therapy insti-
tuted.

● Assess for cardiovascular disorders (pulse, BP,
chest pain). An ECG should be performed before
and periodically during the course of therapy in
patients with a history of cardiovascular disease.

● Assess for signs of colitis (abdominal pain,
bloody diarrhea, fever) and pancreatitis (nausea,
vomiting, abdominal pain) during therapy. Dis-
continue therapy if these occur; may be fatal. Co-
litis usually resolves within 1–3 wk of discontinu-
ation.
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● Assess for development of flu-like syndrome (fe-
ver, chills, myalgia, headache). Symptoms often
appear suddenly 3–6 hr after therapy. Symptoms
tend to decrease, even with continued therapy.
Acetaminophen may be used for control of these
symptoms.

● Monitor for bone marrow depression. Assess for
bleeding (bleeding gums; bruising; petechiae;
guaiac stools, urine, and emesis) and avoid IM
injections and rectal temperatures if platelet
count is low. Apply pressure to venipuncture sites
for 10 min. Assess for signs of infection during
neutropenia. Anemia may occur. Monitor for in-
creased fatigue, dyspnea, and orthostatic hypo-
tension.

● May cause nausea and vomiting. Antiemetics may
be used prophylactically. Monitor intake and out-
put, daily weight, and appetite. Adjust diet as tol-
erated for anorexia. Encourage fluid intake of at
least 2 L/day.

● Assess pulmonary status (lung sounds, respira-
tions) periodically during therapy.

● Perform a baseline eye exam in all patients prior
to initiation of therapy. Eye exams should be per-
formed periodically during therapy in patients
with pre-existing diabetic or hypertensive retinop-
athy. Discontinue therapy if patients develop new
or worsening eye disorders.

● Assess for signs of thyroid dysfunction, as hypo-
thyroidism or hyperthyroidism may occur. Dis-
continue therapy if the patient’s thyroid function
cannot be controlled with medications (e.g., thy-
roid hormone supplementation, antithyroid med-
ications).

● Kaposi’s Sarcoma: Monitor number, size, and
character of lesions prior to and throughout ther-
apy.

● Lab Test Considerations: Systemic: Monitor
for CBC and differential prior to and periodically
during therapy. May cause leukopenia, neutro-
penia, thrombocytopenia, decreased hemoglobin
and hematocrit, and hemolytic anemia. The na-
dirs of leukopenia and thrombocytopenia occur
in 3–5 days, with recovery 3–5 days after with-
drawal of interferon alpha-2b For malignant
melanoma, if granulocyte count �250/mm3 but
�500/mm3, discontinue interferon alpha-2b
until platelet or granulocyte counts return to nor-
mal or baseline levels, then reinstitute at 50% of
dose. If granulocyte count �250/mm3 with inter-
feron alpha-2b, discontinue permanently. For
follicular non-Hodgkin’s lymphoma, if granulo-
cyte count �1000/mm3 or platelet count
�50,000/mm3, discontinue interferon alpha-2b.

Peginterferon alpha-2b should be discontinued
if granulocyte count �1000/mm3 or platelet
count �50,000/mm3. Peginterferon alpha-2a
should be discontinued if ANC�500/mm3 or
platelet count �25,000/mm3 and then may be re-
started at a lower dose if the ANC �1000/mm3.

● Platelet count should be �90,000 cells/mm3 and
ANC �1500 cells/mm3 prior to initiation of pegin-
terferon therapy. Commonly causesphemoglo-
bin, hematocrit, WBC, ANC, lymphocytes and
platelet counts within first 2 wk of therapy.

● Monitor liver function tests (AST, ALT, LDH, bili-
rubin, alkaline phosphatase), triglycerides, and
renal function tests (BUN, creatinine, uric acid,
urinalysis) prior to and periodically during ther-
apy. CCr should be �50 mL/min prior to initia-
tion of peginterferon therapy.

● Monitor TSH at baseline and if patients develop
symptoms consistent with hypothyroidism or hy-
perthyroidism.

● Hairy Cell Leukemia: Monitor number of pe-
ripheral blood hairy cells and bone marrow hairy
cells prior to and during therapy.

Potential Nursing Diagnoses
Risk for injury (Side Effects)
Risk for infection (Side Effects)

Implementation
● Solution should be prepared in a biologic cabi-

net. Wear gloves, gown, and mask while handling
medication. Discard equipment in specially des-
ignated containers (see Appendix L).

Interferon Alpha-2b
● IM, Subcut: Subcut route is preferred for pa-

tients with a platelet count �50,000/mm3.
● Reconstitute 10-, 18-, and 50-million-unit vials

with 1 mL of diluent provided by manufacturer
(sterile water for injection). Agitate gently. Solu-
tion may be colorless to light yellow. Solution
should be used immediately; stable for up to 24
hr if refrigerated.

● The solution for injection vials do not require re-
constitution prior to use and may be used for IM,
subcut, or intralesional administration.

● The solution for injection in multidose pens are
for subcut use only. Only the needles provided in
the package should be used with the pen. A new
needle should be used with each dose. Follow in-
structions in Medication Guide for use of multi-
dose pens.

● IL: Reconstitute 10-million-unit vial with 1 mL of
diluent provided by manufacturer (sterile water
for injection). Use a TB syringe with 25–30-
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gauge needle to administer. Each 0.1-mL dose is
injected into the center of the base of the wart us-
ing the intradermal injection approach. As many
as 5 lesions can be treated at one time.

IV Administration

● Intermittent Infusion: (For Malignant Mela-
noma). Diluent: Add 1 mL of diluent provided
by manufacturer (sterile water for injection) to
vial. Further dilute appropriate dose in 100 mL of
0.9% NaCl. Solution should be used immediately;
stable for 24 hr if refrigerated. The solution for
injection vials are not recommended for IV ad-
ministration. Concentration: Final concentra-
tion of infusion should not be less than 10 million
units/100 mL. Rate: Infuse over 20 min.

Peginterferon Alpha–2a
● Vials and pre-filled syringes should be stored in

refrigerator. Do not administer solution that is
cloudy or contains a precipitate.

● Follow instructions in Medication Guide for use
of pre-filled syringes.

Peginterferon Alpha–2b
● Reconstitute vial with 0.7 mL of diluent provided

by manufacturer (sterile water for injection). Ad-
minister immediately; stable for 24 hr if refriger-
ated. Solution should be clear and colorless. Dis-
card unused solution.

● For PEG Intron Redipen—To reconstitute the
drug, hold the Redipen upright (dose button
down) and press 2 halves of pen together until a
click is heard. Gently invert the pen to mix the so-
lution (do not shake). Solution should be clear
and colorless. Follow instructions in Medication
Guide for RediPen use. Dispose of RediPen and
other materials in puncture-resistant container.

Interferon Alpha-n3
● Vials should be refrigerated.

Patient/Family Teaching
● Advise patient to take medication as directed. If a

dose is missed, omit dose and return to the regu-
lar schedule. Notify health care professional if
more than 1 dose is missed.

● Home Care Issues: Instruct patient and family
on preparation and correct technique for admin-
istration of injection and care and disposal of
equipment. Advise patient to read Medication
Guide prior to administration and with each pre-
scription refill to check for changes. Explain to
patient that brands should not be switched with-
out consulting health care professional; may re-
sult in a change of dose.

● Discuss possibility of flu-like reaction 3–6 hr af-
ter dose. Acetaminophen may be taken prior to

injection and every 3–4 hr afterward as needed
to control symptoms.

● Review side effects with patient. Interferon may
be temporarily discontinued or dose decreased
by 50% if serious side effects occur.

● Instruct patient to notify health care professional
promptly if fever; chills; cough; hoarseness; sore
throat; signs of infection; lower back or side pain;
painful or difficult urination; bleeding gums;
bruising; petechiae; blood in stools, urine, or em-
esis; increased fatigue; dyspnea; or orthostatic hy-
potension occurs. Caution patient to avoid
crowds and persons with known infections. In-
struct patient to use soft toothbrush and electric
razor and to avoid falls. Caution patient not to
drink alcoholic beverages or take medication
containing aspirin or NSAIDs; may precipitate
gastric bleeding.

● Inform patient of the potential for depression and
advise patient to notify health care professional if
depression occurs.

● Discuss with patient the possibility of hair loss.
Explore coping strategies.

● Explain to patient that fertility may be impaired
and that contraception is needed during treat-
ment to prevent potential harm to the fetus.

● Instruct patient not to receive any vaccinations
without advice of health care professional.

● Emphasize need for periodic lab tests to monitor
for side effects.

● Inform patient that peginterferon alpha-2a may
not reduce the risk of transmission of HCV to oth-
ers or prevent cirrhosis, liver failure, or liver can-
cer.

Evaluation/Desired Outcomes
● Normalized blood parameters (hemoglobin, neu-

trophils, platelets, monocytes, and bone marrow
and peripheral hairy cells) in hairy cell leukemia.
Response may not be seen for 6 mo with inter-
feron alpha-2b.

● Decrease in the size and number of lesions in Ka-
posi’s sarcoma. Therapy may be required for 6
mo before full response is seen. Therapy is con-
tinued until disease progresses or a maximum re-
sponse has been achieved after 4 mo of therapy.

● Increase in time to relapse and overall survival in
patients with malignant melanoma.

● Disappearance of or decrease in size and number
of genital warts. Condylomata acuminata usually
respond in 4–8 wk. A second course of therapy
may be required if genital warts persist and labo-
ratory values remain in acceptable limits.

● Decrease in symptoms and improvement in liver
function tests andpprogression of hepatic dam-
age in patients with hepatitis B or hepatitis C in-
fection.
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REMS

INTERFERONS, BETA
(in-ter-feer-on)
inteferon beta-1a
Avonex, Rebif

interferon beta-1b
Betaseron, Extavia
Classification
Therapeutic: anti-multiple sclerosis agents,
immune modifiers
Pharmacologic: interferons

Pregnancy Category C

Indications
Relapsing forms of multiple sclerosis.

Action
Antiviral and immunoregulatory properties pro-
duced by interacting with specific receptor sites on
cell surfaces may explain beneficial effects. Pro-
duced by recombinant DNA technology. Therapeu-
tic Effects: Reduce incidence of relapse (neuro-
logic dysfunction) and slow physical disability.

Pharmacokinetics
Absorption: Interferon beta-1b—50% absorbed
following subcut administration.
Distribution: Unknown.
Metabolism and Excretion: Unknown.
Half-life: Interferon beta-1a—69 hr (subcut),
10 hr (IM); interferon beta-1b—8 min–4.3 hr.

TIME/ACTION PROFILE (serum
concentrations)

ROUTE ONSET PEAK DURATION

Interferon
beta-1a
IM, subcut

unknown 3–15 h unknown

Interferon
beta-1b
subcut

rapid 16 h unknown

Contraindications/Precautions
Contraindicated in: Hypersensitivity to natural or
recombinant interferon beta or human albumin.
Use Cautiously in: History of suicide attempt or
depression; History of seizures (interferon beta-1a);
Cardiovascular disease; Liver disease (interferon
beta-1a); History of alcohol abuse (interferon beta-
1a); Patients with childbearing potential; OB: Mayq
risk of spontaneous abortion; use only if potential
maternal benefit outweighs potential fetal risk; Lac-

tation: Safety not established; Pedi: Safety not estab-
lished.

Adverse Reactions/Side Effects
CNS: SEIZURES (qWITH INTERFERON BETA-1A), de-
pression, dizziness, fatigue, headache, insomnia,
drowsiness, incoordination, rigors, suicidal idea-
tion. EENT: sinusitis, vision abnormalities. Resp:
dyspnea, upper respiratory tract infection. CV: chest
pain, edema, hypertension. GI: constipation, nau-
sea, vomiting, abdominal pain, autoimmune hepati-
tis, dry mouth,qliver enzymes. GU: cystitis, erectile
dysfunction, polyuria, urinary incontinence. Derm:
rashes, alopecia. Endo: menstrual disorders, hy-
perthyroidism, hypothyroidism, menorrhagia, spon-
taneous abortion. Hemat: neutropenia, anemia, eo-
sinophilia, thrombocytopenia. Local: injection-site
reactions, injection site necrosis. MS: myalgia, ar-
thralgia, muscle spasm. Misc: allergic reactions in-
cluding ANAPHYLAXIS, chills, fever, flu-like symptoms,
pain.

Interactions
(All interactions below are for Interferon beta-1b).
Drug-Drug:qmyelosuppression may occur with
other myelosuppressives including antineoplas-
tics. Concurrent use of hepatotoxic agents mayq
the risk of hepatotoxicity (qliver enzymes).
Drug-Natural Products: Avoid concommitant
use with immmunomodulating natural products
such as astragalus, echinacea, and melatonin.

Route/Dosage
Interferon Beta-1a
IM (Adults): Avonex—30 mcg once weekly.
Subcut (Adults): Rebif (target dose of 22 mcg 3
times/wk)—Start with 4.4 mcg 3 times/wk for 2
wk, thenqto 11 mcg 3 times/wk for 2 wk, thenqto
maintenance dose of 22 mcg 3 times/wk. Rebif
(target dose of 44 mcg 3 times/wk)—Start with
8.8 mcg 3 times/wk for 2 wk, thenqto 22 mcg 3
times/wk for 2 wk, thenqto maintenance dose of
44 mcg 3 times/wk.

Interferon Beta-1b
Subcut (Adults): Initiate with 0.0625 mg (2 mil-
lion units) every other day and thenqdose by
0.0625 mg q 2 wk over a 6-wk period up to target
dose of 0.25 mg (8 million units) every other day.

Availability
Interferon Beta-1a (Avonex)
Powder for injection: 30 mcg/vial. Prefilled sy-
ringes (Avonex): 30 mcg/0.5 mL. Pre-filled sy-
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ringes (Rebif): 22 mcg/0.5 mL, 44 mcg/0.5 mL, ti-
tration pack of 6 syringes prefilled with 8.8 mcg/0.2
mL and 6 syringes prefilled with 22 mcg/0.5 mL.

Interferon Beta-1b
Powder for injection : 0.3 mg/vial.

NURSING IMPLICATIONS
Assessment
● Assess frequency of exacerbations of symptoms of

multiple sclerosis periodically during therapy.
● Monitor patient for signs of depression during

therapy. If depression occurs, notify physician or
other health care professional immediately.

● Lab Test Considerations: Monitor hemoglo-
bin, WBC, platelets, and blood chemistries in-
cluding liver function tests prior to and 1, 3, and
6 mo after initiation of therapy and periodically
thereafter. Therapy may be temporarily discontin-
ued if the absolute neutrophil count is �750/
mm3, if AST or ALT exceeds 10 times the upper
limit of normal, or if serum bilirubin exceeds 5
times the upper limit of normal. Once the abso-
lute neutrophil count is �750/mm3 or the hepatic
enzymes have returned to normal, therapy can be
restarted at 50% of the original dose.

● Thyroid function tests should be monitored every
6 mo, especially in patients with a history of thy-
roid abnormalities.

Potential Nursing Diagnoses
Deficient knowledge, related to medication regimen
(Patient/Family Teaching)

Implementation
● Do not confuse products. Interferon beta-1a and

interferon beta-1b are not interchangeable.
● Interferon Beta-1a: Avonex: Reconstitute with

1.1 mL of diluent and swirl gently to dissolve. Do
not shake the vial. Inject into the thigh or upper
arm. Keep reconstituted solution in refrigerator;
inject within 6 hr of reconstitution.

● Rebif: Administer subcut via pre-filled, single-use
syringe at the same time (afternoon or evening)
on the same days (Monday, Wednesday, Friday)
at least 48 hr apart each wk. Rotate sites with
each injection to minimize risk of injection site
reactions. Discard unused portions. Store in re-
frigerator.

● Interferon Beta-1b: To reconstitute, inject 1.2
mL of diluent supplied into interferon beta-1b vial
for a concentration of 0.25 mg/mL. Swirl gently to
dissolve completely; do not shake. Do not use so-
lutions that are discolored or contain particulate
matter. Keep reconstituted solution refrigerated;
inject within 3 hr of reconstitution.

● Following reconstitution, withdraw 1 mL into a
syringe with a 27-gauge needle and inject subcut

into arm, abdomen, hip, or thigh. Pinch skin dur-
ing injection and inject at a 90� angle. Gently
massage injection site. Rotate sites with each in-
jection to minimize risk of injection site reac-
tions. Discard unused portion; vials are for single
dose only.

Patient/Family Teaching
● Home Care Issues: Instruct patient in correct

technique for injection and care and disposal of
equipment. Caution patient not to reuse needles
or syringes and provide patient with a puncture-
resistant container for disposal.

● Instruct patient to take medication as directed; do
not change dose or schedule without consulting
health care professional. Patients should receive
a medication guide with each product.

● Inform patient that flu-like symptoms (fever,
chills, myalgia, sweating, malaise) may occur
during therapy. Acetaminophen may be used for
relief of fever and myalgias.

● Advise patient to notify health care professional if
pregnancy is planned or suspected. May cause
spontaneous abortion.

Evaluation/Desired Outcomes
● Decrease in the frequency of relapse (neurologic

dysfunction) in patients with relapsing-remitting
multiple sclerosis.

IODINE, IODIDE
potassium iodide†
Pima, SSKI, ThyroSafe, ThyroShield

strong iodine solution
Lugol’s solution
Classification
Therapeutic: antithyroid agents
Pharmacologic: iodine containing agents

Pregnancy Category D
†For more information on potassium io-
dide as a radiation protectant see Potas-
sium Iodide as a Thyroid Blocking Agent
in Radiation Emergencies at www.fda.gov

Indications
Adjunct with other antithyroid drugs in preparation
for thyroidectomy. Treatment of thyrotoxic crisis.
Radiation protectant following radiation emergen-
cies or administration of radioactive iodine.

Action
Rapidly inhibits the release and synthesis of thyroid
hormones. Decreases the vascularity of the thyroid
gland. Decreases thyroidal uptake of radioactive io-
dine following radiation emergencies or administra-

http://www.fda.gov
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tion of radioactive isotopes of iodine. Iodine is a
necessary component of thyroid hormone. Thera-
peutic Effects: Control of hyperthyroidism. De-
creased bleeding during thyroid surgery. Decreased
incidence of thyroid cancer following radiation
emergencies.

Pharmacokinetics
Absorption: Converted in the GI tract and enters
the circulation as iodine; also absorbed through
skin and lungs; may also be obtained via recycling of
iodothyronines.
Distribution: Concentrates in the thyroid gland
and muscle; also found in skin, skeleton, breasts,
and hair. Readily crosses the placenta; enters breast
milk.
Metabolism and Excretion: Taken up by the
thyroid gland, then eliminated via kidneys, liver,
skin, lungs, and intestines.
Half-life: Unknown.

TIME/ACTION PROFILE (effects on thyroid)

ROUTE ONSET PEAK DURATION

PO 24 hr 10–15 days variable†

†Radiation protection lasts 24 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Hyperkale-
mia; Pulmonary edema; Impaired renal function.
Use Cautiously in: Tuberculosis; Bronchitis; Car-
diovascular disease; OB, Pedi: Pregnancy or lacta-
tion (although iodine is required during pregnancy,
excess amounts may cause thyroid abnormalities/
goiter in the newborn; excess use during lactation
may cause skin rash or thyroid suppression in the
infant).

Adverse Reactions/Side Effects
CNS: confusion, weakness. GI: GI BLEEDING, diar-
rhea, nausea, vomiting. Derm: acneiform erup-
tions. Endo: hypothyroidism, goiter, hyperthyroid-
ism. F and E: hyperkalemia. Neuro: tingling. MS:
joint pain. Misc: hypersensitivity, iodism.

Interactions
Drug-Drug: Use with lithium may causeqhypo-
thyroidism.qantithyroid effect of methimazole
and propylthiouracil.qhyperkalemia may result
from combined use with potassium-sparing diu-
retics, ACE inhibitors, angiotensin II receptor
antagonists or potassium supplements.

Route/Dosage
Preparation for Thyroidectomy
PO (Adults and Children): Strong iodine solu-
tion—3–5 drops (0.1–0.3 mL) 3 times daily for

10 days prior to surgery. Potassium iodide satu-
rated solution (SSKI)—1–5 drops (50–250 mg)
3 times daily for 10 days prior to surgery.

Hyperthyroidism
PO (Adults and Children): Strong iodine solu-
tion—1 mL in water 3 times daily. Potassium io-
dide saturated solution (SSKI)—6–10 drops
(300–500 mg) 3 times daily.
PO (Infants �1 yr): 3–5 drops (150–250 mg) 3
times daily.

Radiation Protectant to Radioactive Iso-
topes of Iodine
PO (Adults): Pima—195 mg once daily for 10
days (start 24 hr prior to exposure (continue until
risk of exposure has passed or other measures have
been implemented).
PO (Children �1 yr): 130 mg once daily for 10
days (start 24 hr prior to exposure).
PO (Infants �1 yr): 65 mg once daily for 10 days
(start 24 hr prior to exposure).

Reduction of Thyroid Cancer after Nu-
clear Accident
PO (Adults and Children �68 kg, including
pregnant/lactating women): Iosat, ThyroSafe,
ThyroShield—130 mg once daily (continue until
risk of exposure has passed or other measures have
been implemented).
PO (Children 3–18 yr): 65 mg once daily.
PO (Children 1 mo–3 yr): 32.5 mg once daily.
PO (Infants �1 mo): 16.25 mg once daily.

Availability
Potassium Iodide (generic available)
Oral solution: 65 mg/mL (ThyroShield), 1 g potas-
sium iodide/mL (SSKI). Syrup (Pima) (black-
raspberry flavor): 325 mg potassium iodide/5 mL.
Tablets: 65 mgOTC, 130 mgOTC(available only
through state and federal agencies).

Strong Iodine Solution (generic available)
Oral solution: Iodine 50 mg/mL plus potassium
iodide 100 mg/mL.

NURSING IMPLICATIONS
Assessment
● Assess for signs and symptoms of iodism (metal-

lic taste, stomatitis, skin lesions, cold symptoms,
severe GI upset). Report these symptoms
promptly.

● Monitor response symptoms of hyperthyroidism
(tachycardia, palpitations, nervousness, insom-
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nia, diaphoresis, heat intolerance, tremors,
weight loss).

● Monitor for hypersensitivity reaction (rash, pruri-
tus, laryngeal edema, wheezing). Discontinue
drug and notify physician immediately if these
problems occur.

● Lab Test Considerations: Monitor thyroid
function before and periodically during therapy.
May alter results of radionuclide thyroid imaging
and maypthyroidal uptake of 131I, 123I, and so-
dium pertechnetate 99mTc in thyroid uptake tests.

● Monitor serum potassium levels periodically dur-
ing therapy.

● Lab Test Considerations: Monitor thyroid
stimulating hormone (TSH) and free T4 in neo-
nates (within the first month of life) treated with
potassium iodide for development of hypothy-
roidism. Thyroid hormone therapy should be in-
stituted if hypothyroidism develops.

Potential Nursing Diagnoses
Deficient knowledge, related to medication regimen
(Patient/Family Teaching)

Implementation
● Do not confuse iodine with Lodine (etodolac).
● For protection against inhaled radioiodines, ad-

minister potassium iodide prior to or immedi-
ately coincident with passage of the radioactive
cloud, though a substantial protective effect lasts
3–4 hr after exposure.

● PO: Mix solutions in a full glass of fruit juice, wa-
ter, broth, formula, or milk. Administer after
meals to minimize GI irritation.

● Solution is normally clear and colorless. Darken-
ing upon standing does not affect potency of drug.
Solutions that are brownish yellow should be dis-
carded.

● Crystals may form, especially if refrigerated, but
redissolve upon warming and shaking.

Patient/Family Teaching
● Instruct patient to take medication as directed.

Take missed doses as soon as possible but not
just before next dose; do not double doses.

● Instruct patient to report suspected pregnancy to
health care professional before therapy is initi-
ated.

● Advise patient to consult health care professional
about avoiding foods high in iodine (seafood, io-
dized salt, cabbage, kale, turnips) or potassium
(see Appendix M).

● Advise patient to consult health care professional
before using OTC or herbal cold remedies. Some
cold remedies use iodide as an expectorant.

● Hyperthyroidism: Instruct patient to take medi-
cation as ordered. Missing a dose may precipitate
hyperthyroidism.

Evaluation/Desired Outcomes
● Resolution of the symptoms of thyroid crisis.
● Decrease in size and vascularity of the gland be-

fore thyroid surgery. Use of iodides in the treat-
ment of hyperthyroidism is usually limited to 2
wk.

● Protection of the thyroid gland from the effects of
radioactive iodine.

REMS

ipilimumab (i-pil-li-moo-mab)
Yervoy
Classification
Therapeutic: antineoplastics
Pharmacologic: monoclonal antibodies

Pregnancy Category C

Indications
Treatment of unresectable/metastatic melanoma.

Action
Binds to cytotoxic T-lymphocyte-associated antigen
4 (CTLA-4). CTLA-4 is a negative regulator of T-cell
activation; binding results in augmented T-cell acti-
vation and proliferation. Therapeutic Effects:p
spread of melanoma.

Pharmacokinetics
Absorption: IV administration results in complete
bioavailability.
Distribution: Crosses the placenta.
Metabolism and Excretion: Unknown.
Half-life: 14.7 days.

TIME/ACTION PROFILE

ROUTE ONSET PEAK DURATION

IV unknown unknown unknown

Contraindications/Precautions
Contraindicated in: Lactation: Avoid breastfeed-
ing.
Use Cautiously in: OB: Use only if potential ma-
ternal benefit justifies potential risk to the fetus; may
cause fetal harm; Pedi: Safety and effectiveness not
established.

Adverse Reactions/Side Effects
CNS: fatigue. EENT: immune-mediated ocular dis-
ease. GI: IMMUNE-MEDIATED COLITIS, IMMUNE-MEDI-
ATED HEPATITIS, colitis, diarrhea. Derm: immune-
mediated dermatitis including TOXIC EPIDERMAL

NECROLYSIS, pruritus, rash. Endo: IMMUNE-MEDI-
ATED ENDROCRINOPATHIES including HYPOPITUITA-
RISM, HYPOTHYROIDISM, HYPERTHYROIDISM, ADRENAL

INSUFFICIENCY, CUSHING’S SYNDROME, AND HYPO-
GONADISM. Neuro: IMMUNE-MEDIATED NEUROPATHY.
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Interactions
Drug-Drug: None noted.

Route/Dosage
IV (Adults): 3 mg/kg every 3 wk for a total of 4
doses.

Availability
Solution for IV infusion (requires further di-
lution): 50 mg/10 mL vial, 200 mg/40 mL vial.

NURSING IMPLICATIONS
Assessment
● Monitor for signs and symptoms of entercolitis

(diarrhea, abdominal pain, mucus or blood in
stool, with or without fever) and bowel perfora-
tion (peritoneal signs, ileus). Rule out infection
and consider endoscopic evaluation. If severe en-
terocolitis occurs, discontinue ilipimumab and
start systemic corticosteroids at doses of 1–2
mg/kg/day of prednisone or equivalents. At im-
provement to Grade 1 or less, taper corticoste-
roid over at least 1 mo. Withhold dose for moder-
ate enterocolitis; administer anti-diarrheal
treatment and if persists for �1 wk, start cortico-
steroids at a dose of 0.5 mg/kg/day of prednisone
or equivalent.

● Assess for signs and symptoms of hepatotoxicity
(yellowing of skin or whites of eyes, unusual
darkening of urine, unusual tiredness, pain in
right upper stomach) before each dose. If hepa-
totoxicity occurs, rule out infectious or malignant
causes. Permanently discontinue ipilimumab if
Grade 3–5 hepatotoxicity occurs and start sys-
temic corticosteroids at a dose of 1–2 mg/kg/day
of prednisone or equivalent. When liver function
tests show sustained improvement or return to
baseline, start corticosteroid taper over 1 mo.
May administer mycophenolate in patients with
persistent severe hepatitis despite high-dose cor-
ticosteroids. Withhold ipilimumab in patients with
Grade 2 hepatotoxicity.

● Monitor for signs and symptoms of dermatitis
(rash, pruritus). Unless other causes are identi-
fied, assume immune-mediated dermatitis. Per-
manently discontinue ipilimumab in patients with
Stevens-Johnson syndrome, toxic epidermal ne-
crolysis, or rash complicated by full thickness
dermal ulceration, or necrotic, bullous, or hem-
orrhagic manifestations. Administer corticoste-
roids at a dose of 1–2 mg/kg/day of prednisone
or equivalent. When dermatitis is controlled, ta-
per corticosteroids over at least 1 mo. Withhold
ipilimumab in patients with moderate to severe

signs and symptoms. Treat mild to moderate der-
matitis symptomatically. Administer topical or
systemic corticosteroids if there is no improve-
ment of symptoms within 1 wk.

● Monitor for symptoms of motor or sensory neu-
ropathy (unilateral or bilateral weakness, sensory
alterations, paresthesia). Permanently discon-
tinue ipilimumab in patients with severe neuropa-
thy (interfering with daily activities). Institute
treatment as needed. Consider systemic cortico-
steroids of 1–2 mg/kg/day of prednisone or
equivalent for severe neuropathy. Withhold dose
of ipilimumab in patients with moderate neuropa-
thy (not interfering with daily activities).

● Monitor for clinical signs and symptoms of hy-
pophysitis, adrenal insufficiency (including adre-
nal crisis), and hyper or hypothyroidism (fatigue,
headache, mental status changes, abdominal
pain, unusual bowel habits, hypotension). Unless
other causes are determined, consider signs and
symptoms as immune-mediated endocrinopa-
thies. Withhold ipilimumab in symptomatic pa-
tients and initiate corticosteroids at 1–2 mg/kg/
day of prednisone or equivalents. Initiate hor-
mone replacement therapy as needed.

● Assess eyes for signs and symptoms of uveitis, iri-
tis, or episcleritis. Administer corticosteroid
eyedrops if these occur. Permanently discontinue
ipilimumab for immune-mediated occular dis-
ease unresponsive to local immunosuppressive
therapy.

● Lab Test Considerations: Monitor liver func-
tion tests (AST, ALT, bilirubin) prior to each dose
of ipilimumab;qfrequency of monitoring if levels
q. Withhold ipilimumab in patients with Grade 2
hepatotoxicity. With complete or partial resolu-
tion (Grade 0–1), and patient receiving �7.5 mg
prednisone, resume at a dose of 3 mg/kg every 3
weeks until administration of all 4 planned doses
or 16 weeks from first dose, whichever occurs
earlier. Discontinue ipilimumab permanently
with Grade 3–5 hepatotoxicity and administer
systemic corticosteroids at a dose of 1 to 2 mg/
kg/day of prednisone or equivalent. Initiate corti-
costeroid taper when liver function tests show
sustained improvement or return to baseline;
continue to taper over 1 mo.

● Monitor thyroid function tests and serum chemis-
tries at start of therapy, before each dose, and as
clinically indicated.

Potential Nursing Diagnoses
Impaired skin integrity (Indications)
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Implementation
● Withhold dose for any moderate immune-medi-

ated adverse reactions or for symptomatic endo-
crinopathy. For patients with complete or partial
resolution of adverse reactions (Grade 0–1),
who are receiving equivalents of �7.5 mg predni-
sone/day, resume isilimumab at a dose of 3 mg/
kg every 3 wks until administration of all 4
planned doses or 16 wks from 1st dose, which-
ever occurs earlier.

● Permanently discontinue if persistent moderate
adverse reactions or inability to reduce cortico-
steroid dose to equivalent of prednisone 7.5 mg/
day, failure to complete full treatment course
within 16 wks from infusion of 1st dose, or severe
or life threatening adverse reactions occur in-
cluding: Colitis with abdominal pain, fever, or
peritoneal signs;qin stool frequency of 7 or
more over baseline, stool incontinence. need for
IV hydration for �24 hrs, GI hemorrhage and GI
perforation; AST or ALT �5 times the upper limits
of normal or total bilirubin �3 times the upper
limit of normal; Stevens-Johnson syndome, toxic
epidermal necrolysis, or rash complicated by full-
thickness dermal ulceration, or necrotic, bullous,
or hemorrhagic manifestations; Severe motor or
sensory neuropathy, Guillian-Barre syndrome, or
myasthenia gravis; Severe immune-mediated re-
actions involving any organ system (nephritis,
pneumonitis, pancreatitis, non-infectious myo-
carditis); and Immune-mediated ocular disease
that is unresponsive to topical immunosuppres-
sive therapy.

● Allow vial to stand at room temperature for 5 min
prior to preparation of infusion. Withdraw
amount of ipilimumab required and transfer to IV
bag. Diluent: Dilute with 0.9% NaCL or D5W.
Concentration: 1 mg/mL to 2 mg/mL. Mix
slowly by gentle inversion; do not shake. Solution
is clear, pale yellow, and may contain translu-
cent-to-white amorphous particles; do not ad-
minister if cloudy, discolored, or contains partic-
ulate matter. Store for up to 24 hr at room
temperature or refrigerated; do not freeze, pro-
tect from light. Discard partially used vials. Rate:
Infuse over 90 min through a sterile, non-pyro-
genic, low-protein-binding in-line filter. Flush the
IV line with 0.9% NaCl or D5W after each dose.

● Y-Site Incompatibility: Do not mix with or in-
fuse with other solutions or products.

Patient/Family Teaching
● Inform patient of the risk of immune-mediated

reactions due to T-cell activation and prolifera-
tion. Advise patients these may be severe and fa-
tal. Instruct patient to notify health care profes-
sional immediately if signs and symptoms occur.

● Instruct patient to read the Medication Guide
before starting therapy and before each dose of
ipilimumab.

● Advise female patients to notify health care pro-
fessional if pregnancy is planned or suspected or
if breastfeeding. Contraception should be used
throughout therapy. Women must choose to dis-
continue breastfeeding or ipilimumab.

Evaluation/Desired Outcomes
● pspread of melanoma.

ipratropium (i-pra-troe-pee-um)
Atrovent, Atrovent HFA
Classification
Therapeutic: allergy, cold, and cough rem-
edies, bronchodilators
Pharmacologic: anticholinergics

Pregnancy Category B

Indications
Inhaln: Maintenance therapy of reversible airway
obstruction due to COPD, including chronic bron-
chitis and emphysema. Intranasal: Rhinorrhea as-
sociated with allergic and nonallergic perennial rhi-
nitis (0.03% solution) or the common cold (0.06%
solution). Unlabeled Use: Inhaln: Adjunctive
management of bronchospasm caused by asthma.

Action
Inhaln: Inhibits cholinergic receptors in bronchial
smooth muscle, resulting in decreased concentra-
tions of cyclic guanosine monophosphate (cGMP).
Decreased levels of cGMP produce local bronchodi-
lation. Intranasal: Local application inhibits secre-
tions from glands lining the nasal mucosa. Thera-
peutic Effects: Inhaln: Bronchodilation without
systemic anticholinergic effects. Intranasal: De-
creased rhinorrhea.

Pharmacokinetics
Absorption: Minimal systemic absorption (2% for
inhalation solution; 20% for inhalation aerosol;
�20% following nasal use).
Distribution: 15% of dose reaches lower airways
after inhalation.
Metabolism and Excretion: Small amounts ab-
sorbed are metabolized by the liver.
Half-life: 2 hr.

TIME/ACTION PROFILE (bronchodilation)

ROUTE ONSET PEAK DURATION

Inhalation 1–3 min 1–2 hr 4–6 hr
Intranasal 15 min unknown 6–12 hr
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Contraindications/Precautions
Contraindicated in: Hypersensitivity to ipratro-
pium, atropine, belladonna alkaloids, or bromide;
Avoid use during acute bronchospasm; Note:
Atrovent HFA has replaced the discontinued
Atrovent CFC (chlorofluorocarbon). Soy and
CFC-allergic patients can now safely use the
Atrovent HFA formulation. However, Combi-
vent (ipratropium/albuterol combination)
MDI does contain soya lecithin and is contra-
indicated in patients with a history of hyper-
sensitivity to soy and peanuts.
Use Cautiously in: Patients with bladder neck ob-
struction, prostatic hyperplasia, glaucoma, or uri-
nary retention; Geri: May be more sensitive to ef-
fects.

Adverse Reactions/Side Effects
CNS: dizziness, headache, nervousness. EENT:
blurred vision, sore throat; nasal only, epistaxis, na-
sal dryness/irritation. Resp: bronchospasm, cough.
CV: hypotension, palpitations. GI: GI irritation, nau-
sea. Derm: rash. Misc: allergic reactions.

Interactions
Drug-Drug:qanticholinergic effects with other
drugs having anticholinergic properties (anti-
histamines, phenothiazines, disopyramide).

Route/Dosage
Inhaln (Adults and Children �12 yr): Metered-
dose inhaler (nonacute)—2 inhalations 4 times
daily (not to exceed 12 inhalations/24 hr or more
frequently than q 4 hr). Acute exacerbations—4–
8 puffs using a spacer device as needed. Via nebuli-
zation (nonacute)—500 mcg 3–4 times daily.
Via nebulization (acute exacerbations)—500
mcg q 30 min for 3 doses then q 2–4 hr as needed.
Inhaln (Children 5–12 yr): Metered-dose in-
haler (nonacute)—1–2 inhalations q 6 hr as
needed (not to exceed 12 inhalations/24 hr). Acute
exacerbations—4–8 puffs as needed Via nebuli-
zation (nonacute)—250–500 mcg 4 times daily
given q 6 hr. Acute exacerbations—250 mcg q 20
min for 3 doses then q 2–4 hr as needed.
Inhaln (Infants): Nebulization—125–250 mcg
3 times a day.
Inhaln (Neonates): Nebulization—25 mcg/kg/
dose 3 times a day.
Intranasal (Adults and Children � 6 yr): 0.03%
solution—2 sprays in each nostril 2–3 times daily
(21 mcg/spray).
Inhaln (Adults and Children � 5 yr): 0.06% so-
lution—2 sprays in each nostril 3–4 times daily
(42 mcg/spray).

Availability (generic available)
Aerosol inhaler (HFA) (chlorofluorocarbon-
free): 17 mcg/spray in 12.9-g canister (200 inhala-
tions). Inhalation solution: 0.0125%, 0.02% in
single-dose vials containing 500 mcg, 0.025%.
Nasal spray: 0.03% solution—21 mcg/spray in
30-mL bottle (345 sprays/bottle), 0.06% solution—
42 mcg/spray in 15-mL bottle (165 sprays). In
combination with: albuterol (Combivent, Du-
oneb). See Appendix B.

NURSING IMPLICATIONS
Assessment
● Assess for allergy to atropine and belladonna al-

kaloids; patients with these allergies may also be
sensitive to ipratropium. Atrovent HFA MDI does
not contain CFC or soy and may be used safely in
soy or CFC-allergic patients. However, Combivent
MDI should be avoided in soy or peanut-allergic
patients.

● Inhaln: Assess respiratory status (rate, breath
sounds, degree of dyspnea, pulse) before admin-
istration and at peak of medication. Consult
health care professional about alternative medi-
cation if severe bronchospasm is present; onset
of action is too slow for patients in acute distress.
If paradoxical bronchospasm (wheezing) occurs,
withhold medication and notify health care pro-
fessional immediately.

● Nasal Spray: Assess patient for rhinorrhea.

Potential Nursing Diagnoses
Ineffective airway clearance (Indications)
Activity intolerance (Indications)

Implementation
● Inhaln: See Appendix D for administration of in-

halation medications.
● When ipratropium is administered concurrently

with other inhalation medications, administer ad-
renergic bronchodilators first, followed by ipra-
tropium, then corticosteroids. Wait 5 min be-
tween medications.

● Solution for nebulization can be diluted with
preservative-free 0.9% NaCl. Diluted solution
should be used within 24 hr at room temperature
or 48 hr if refrigerated. Solution can be mixed
with preservative-free albuterol, cromolyn, or
metaproterenol if used within 1 hr of mixing.

Patient/Family Teaching
● Instruct patient in proper use of inhaler, nebu-

lizer, or nasal spray and to take medication as di-
rected. Take missed doses as soon as remem-
bered unless almost time for the next dose; space
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remaining doses evenly during day. Do not dou-
ble doses.

● Advise patient that rinsing mouth after using in-
haler, good oral hygiene, and sugarless gum or
candy may minimize dry mouth. Health care pro-
fessional should be notified if stomatitis occurs or
if dry mouth persists for more than 2 wk.

● Inhalation: Caution patient not to exceed 12
doses within 24 hr. Patient should notify health
care professional if symptoms do not improve
within 30 min after administration of medication
or if condition worsens.

● Explain need for pulmonary function tests prior
to and periodically during therapy to determine
effectiveness of medication.

● Caution patient to avoid spraying medication in
eyes; may cause blurring of vision or irritation.

● Advise patient to inform health care professional
if cough, nervousness, headache, dizziness, nau-
sea, or GI distress occurs.

● Nasal Spray: Instruct patient in proper use of
nasal spray. Clear nasal passages gently before
administration. Do not inhale during administra-
tion, so medication remains in nasal passages.
Prime pump initially with 7 actuations. If used
regularly, no further priming is needed. If not
used in 24 hr, prime with 2 actuations. If not used
for �7 days, prime with 7 actuations.

● Advise patient to contact health care professional
if symptoms do not improve within 1–2 wk or if
condition worsens.

Evaluation/Desired Outcomes
● Decreased dyspnea.
● Improved breath sounds.
● Decrease in rhinorrhea from perennial rhinitis or

the common cold.

irbesartan, See ANGIOTENSIN II
RECEPTOR ANTAGONISTS.

irinotecan
(eye-ri-noe-tee-kan)
Camptosar
Classification
Therapeutic: antineoplastics
Pharmacologic: enzyme inhibitors

Pregnancy Category D

Indications
Metastatic colorectal cancer (with 5-fluorouracil
and leucovorin).

Action
Interferes with DNA synthesis by inhibiting the en-
zyme topoisomerase. Therapeutic Effects: Death
of rapidly replicating cells, particularly malignant
ones.

Pharmacokinetics
Absorption: IV administration results in complete
bioavailability.
Distribution: Unknown.
Protein Binding: Irinotecan—30–68%; SN–38
(active metabolite)—95%.
Metabolism and Excretion: Converted by the
liver to SN–38, its active metabolite, which is metab-
olized by the liver by UDP-glucuronosyl 111 trans-
ferase 1A1 (UGT1A1). Small amounts excreted by
kidneys.
Half-life: 6 hr.

TIME/ACTION PROFILE (hematologic effects)

ROUTE ONSET PEAK DURATION

IV unknown 21–29 days 27–34 days

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Hereditary
fructose intolerance (contains sorbitol); Concurrent
use of ketoconazole and St. John’s wort; OB, Lacta-
tion: Pregnancy or lactation.
Use Cautiously in: Previous pelvic or abdominal
irradiation or age �65 yr (qrisk of myelosuppres-
sion); Presence of infection, underlying bone mar-
row depression, or concurrent chronic illness; His-
tory of prior pelvic/abdominal irradiation and
serum bilirubin �1–2 mg/dL (initial dose reduction
recommended); Geri:qsensitivity to adverse effects
(myelosuppression); initiate at lower dose; Hepatic
impairment; Previous severe myelosuppression or
diarrhea (reinstitute at lower dose following resolu-
tion); Patients with genetically reduced UGT1A1
activity (qrisk of neutropenia); OB: Patients with
childbearing potential; Pedi: Safety not established.

Adverse Reactions/Side Effects
CNS: dizziness, headache, insomnia, weakness.
EENT: rhinitis. Resp: INTERSTITAL PULMONARY DIS-
EASE, coughing, dyspnea. CV: edema, vasodilation.
GI: DIARRHEA,qLIVER ENZYMES, abdominal pain/
cramping, anorexia, constipation, dyspepsia, flatu-
lence, nausea, stomatitis, vomiting, abdominal en-
largement, colonic ulceration. Derm: alopecia,
rash, sweating. F and E: dehydration. Hemat: ane-
mia, leukopenia, neutropenia, thrombocytopenia.
Local: injection site reactions. Metab: weight loss.
MS: back pain. Misc: chills, fever.

Interactions
Drug-Drug: Combination with fluorouracil may
result in serious toxicity (dehydration, neutropenia,
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sepsis).qbone marrow depression may occur with
other antineoplastics or radiation therapy. Ke-
toconazole mayqlevels of irinotecan and its active
metabolite; should be discontinued at least 1 wk be-
fore initiating irinotecan. Phenobarbital, phenyt-
oin, carbamazepine, rifampin, or rifabutin may
plevels of irinotecan and its active metabolite; con-
sider using an alternative anticonvulsant at least 2
wk before initiating irinotecan. Atazanavir mayq
levels of irinotecan’s active metabolite and the risk
of toxicity. Laxatives should be avoided (diarrhea
may beq). Diureticsqrisk of dehydration (may
discontinue during therapy). Dexamethasone
used as an antiemeticqrisk of hyperglycemia and
lymphocytopenia. Prochlorperazine given on the
same day as irinotecanqrisk of akathisia. Mayp
antibody response to andqrisk of adverse reactions
from live virus vaccines.
Drug-Natural Products: St. John’s wortplev-
els of the active metabolite; concurrent use is con-
traindicated; should be discontinued at least 2 wk
before initiating irinotecan.

Route/Dosage
Other regimens are used; careful modification re-
quired for all levels of toxicity/tolerance.

Single Agent
IV (Adults): Weekly dosage schedule—125 mg/
m2 once weekly for 4 wk, followed by a 2-wk rest
period. Cycle may be repeated using doses which
depend on patient tolerance and degree of toxicity
encountered. Once-every-3-wk schedule—350
mg/m2 once every 3 wk. Cycle may be repeated us-
ing doses which depend on patient tolerance and
degree of toxicity encountered.
IV (Geriatric Patients �70 yr): Weekly dosage
schedule—125 mg/m2 once weekly for 4 wk, fol-
lowed by a 2-wk rest period. Cycle may be repeated
using doses which depend on patient tolerance and
degree of toxicity encountered. Once-every-3-wk
schedule—300 mg/m2 once every 3 wk. Cycle may
be repeated using doses which depend on patient
tolerance and degree of toxicity encountered.

IV (Adults Patients with Reduced UGT1A1
Activity): Weekly dosage schedule—100 mg/m2

once weekly for 4 wk, followed by a 2-wk rest pe-
riod. Cycle may be repeated using doses which de-
pend on patient tolerance and degree of toxicity en-
countered. Once-every-3-wk schedule—300 mg/
m2 once every 3 wk. Cycle may be repeated using
doses which depend on patient tolerance and de-
gree of toxicity encountered.

Hepatic Impairment
IV (Adults): Bilirubin 1–2 mg/dL and history of
prior pelvic/abdominal irradiation— Weekly
dosage schedule— Initiate therapy at lower dose
(100 mg/m2); once weekly for 4 wk, followed by a
2-wk rest period. Cycle may be repeated with dose
adjusted as tolerated. Once-every-3-wk sched-
ule—300 mg/m2 once every 3 wk. Cycle may be re-
peated with dose adjusted as tolerated.

As Part of Combination Therapy with Leu-
covorin and 5-Fluorouracil
IV (Adults): Regimen 1 (Bolus regimen)—125
mg/m2 once weekly for 4 wk, followed by a 2-wk
rest period. Cycle may be repeated using doses that
depend on patient tolerance and degree of toxicity
encountered; Regimen 2 (Infusional regimen)—
180 mg/m2 every 2 wk for 3 doses, followed by a 3-
wk rest period. Cycle may be repeated using doses
that depend on patient tolerance and degree of tox-
icity encountered.

IV (Adults Patients with Reduced UGT1A1
Activity): Regimen 1 (Bolus regimen)—100 mg/
m2 once weekly for 4 wk, followed by a 2-wk rest
period. Cycle may be repeated using doses that de-
pend on patient tolerance and degree of toxicity en-
countered; Regimen 2 (Infusional regimen)—
150 mg/m2 every 2 wk for 3 doses, followed by a 3-
wk rest period. Cycle may be repeated using doses
that depend on patient tolerance and degree of tox-
icity encountered.

Availability (generic available)
Solution for injection: 20 mg/mL.

NURSING IMPLICATIONS
Assessment
● Monitor vital signs frequently during administra-

tion.
● Monitor for bone marrow depression. Assess for

bleeding (bleeding gums, bruising, petechiae,
guaiac stools, urine, and emesis) and avoid IM
injections and taking rectal temperatures if plate-
let count is low. Apply pressure to venipuncture
sites for 10 min. Assess for signs of infection dur-
ing neutropenia. Anemia may occur. Monitor for
increased fatigue, dyspnea, and orthostatic hypo-
tension.

● Monitor closely for the development of diarrhea.
Two types may occur. The early type occurs
within 24 hr of administration and may be pre-
ceded by cramps and sweating. Atropine 0.25–1
mg IV may be given to decrease symptoms. Poten-
tially life-threatening diarrhea may occur more
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than 24 hr after a dose and may be accompanied
by severe dehydration and electrolyte imbalance.
Loperamide 4 mg initially, followed by 2 mg every
2 hr until diarrhea ceases for at least 12 hr (or 4
mg every 4 hr if given during sleeping hours)
should be administered promptly to treat late-oc-
curring diarrhea. Do not administer loperamide
at these doses for �48 hr. Careful fluid and elec-
trolyte replacement should be instituted to pre-
vent complications. Subsequent doses should be
delayed in patients with active diarrhea until diar-
rhea is resolved for 24 hr. If diarrhea is grade 2,
3, or 4, decrease subsequent doses of irinotecan.

● Nausea and vomiting are common. Pretreatment
with dexamethasone 10 mg along with agents
such as ondansetron or granisetron should be
started on the same day as irinotecan at least 30
min before administration. Prochlorperazine may
be used on subsequent days but may increase
risk of akathisia if given on the same day as irino-
tecan.

● Assess IV site frequently for inflammation. Avoid
extravasation. If extravasation occurs, infusion
must be stopped and restarted in another vein to
avoid damage to subcut tissue. Flushing site with
sterile water and application of ice over the ex-
travasated site are recommended.

● If signs of pulmonary toxicity (dyspnea, cough,
fever) occur, interrupt therapy. If interstitial pul-
monary disease is determined, discontinue irino-
tecan.

● Assess for cholinergic symptoms (rhinitis, in-
creased salivation, miosis, lacrimation, diaphore-
sis, flushing, abdominal cramping, diarrhea)
during theapy. Atropine 0.25–1 mg subcut or IV
may be used to prevent or treat symptoms.

● Lab Test Considerations: Monitor CBC with
differential and platelet count prior to each dose.
Temporarily discontinue irinotecan if absolute
neutrophil count is �500 cells/mm3 or if neutro-
penic fever occurs. Administration of a colony-
stimulating factor may be considered if clinically
significant decreases in WBC (�2000/mm3),
neutrophil count (�1000/mm3), hemoglobin
(�9 g/dL), or platelet count (�100,000 cells/
mm3) occur.

● May causeqserum alkaline phosphatase and AST
concentrations.

Potential Nursing Diagnoses
Risk for infection (Adverse Reactions)

Implementation
● Prepare solution in a biologic cabinet. Wear

gloves, gown, and mask while handling IV medi-
cation. Discard IV equipment in specially desig-
nated containers.

IV Administration

● pH: 3.0–3.8.
● Intermittent Infusion: Diluent: Dilute before

infusion with D5W or 0.9% NaCl. Usual diluent is
500 mL of D5W. Concentration: 0.12–2.8 mg/
mL. Solution is pale yellow. Do not administer so-
lutions that are cloudy or contain particulate mat-
ter. Solution is stable for 24 hr at room tempera-
ture or 48 hr if refrigerated. To prevent microbial
contamination, solutions should be used within
24 hr of dilution if refrigerated or 6 hr at room
temperature. Do not refrigerate solutions diluted
with 0.9% NaCl. Rate: Administer dose over 90
min.

● Y-Site Compatibility: alfentanil, amifostine,
amikacin, aminophylline, amiodarone, ampicil-
lin, ampicillin/sulbactam, anidulafungin, argatro-
ban, atracurium, azithromycin, aztreonam, bivali-
rudin, bleomycin, bumetanide, buprenorphine,
butorphanol, calcium chloride, calcium gluco-
nate, carboplatin, caspofungin, cefazolin, cefote-
tan, cefoxitin, ceftazidime, cefuroxime, ciproflox-
acin, cisatracurium, cisplatin, clincamycin,
cyclophosphamide, cyclosporine, cytarabine,
daptomycin, dexamethasone, dexrazoxane, di-
goxin, diltiazem, diphenhydramine, dobutamine,
docetaxel, dolasetron, dopamine, doxacurium,
doxorubicin, doxycycline, enalaprilat, ephedrine,
epinephrine, ertapenem, erythromycin, esmolol,
etoposide , etoposide phosphate, famotidine, fen-
oldopam, fentanyl, fluconazole, foscarnet, genta-
micin, granisetron, haloperidol, heparin, heta-
starch, hydralazine, hydrocortisone,
hydromorphone, idarubicin, imipenem/cilastatin,
insulin, isoproterenol, ketorolac, labetalol, leu-
covorin, levofloxacin, levoleucovorin, levor-
phanol, lidocaine, linezolid, lorazepam, magne-
sium sulfate, mannitol, meperidine, meropenem,
mesna, metaraminol, methyldopate, metoclopra-
mide, metoprolol, metronidazole, midazolam,
milrinone, mitoxantrone, mivacurium, morphine,
nalbuphine, naloxone, nesiritide, nicardipine, ni-
troglycerin, norepinephrine, octreotide, ondanse-
tron, oxaliplatin, paclitaxel, palonosetron, pancu-
ronium, pantoprazole, pentamidine, pentazocine,
pentobarbital, phenobarbital, phentolamine,
phenylephrine, potassium acetate, potassium
chloride, potassium phosphates, procainamide,
prochlorperazine, promethazine, propranolol,
quinupristin/dalfopristin, ranitidine, remifen-
tanyl, rituximab, rocuronium, sodium acetate, so-
dium bicarbonate, sodium phosphates, succinyl-
choline, sufentanil, tacrolimus, teniposide,
theophylline, thiotepa, ticarcillin/clavulanate, ti-
gecycline, tirofiban, tobramycin, tolazoline, tri-
methoprim/sulfamethoxazole, vancymycin, vaso-



Name /bks_51510_deglin_dg/51510_i        02/21/2012 11:43AM     Plate # 0-Composite pg 729   # 53

IRON SUPPLEMENTS 729

� Canadian drug name. � Genetic implication. Strikethrough � Discontinued.

*CAPITALS indicates life-threatening; underlines indicate most frequent.

I

pressin, vecuronium, verapamil, vinorelbine,
voriconazole, zidovudine, zoledronic acid.

● Y-Site Incompatibility: acyclovir, allopurinol,
amphotericin B colloidal, amphotericin B lipid
complex, amphotericin B liposome, cefepime,
cefotaxime, ceftriaxone, chloramphenicol, chlor-
promazine, dantrolene, dexmedetomidine, diaze-
pam, droperidol, fluorouracil, furosemide, ganci-
clovir, gemcitabine, glycopyrrolate, methohexital,
methylprednisolone, nafcillin, nitroprusside, pe-
metrexed, phenytoin, piperacillin/tazobactam,
thiopental, trastuzumab.

● Additive Incompatibility: Information unavail-
able. Do not admix with other solutions or medi-
cations.

Patient/Family Teaching
● Instruct patient to report occurrence of diarrhea

to health care professional immediately, espe-
cially if it occurs more than 24 hr after dose. Di-
arrhea may be accompanied by severe dehydra-
tion and electrolyte imbalance. It may be
life-threatening and should be treated promptly.
Patient should have loperamide for treatment.

● Instruct patient to notify health care professional
promptly if fever; chills; sore throat; signs of in-
fection; bleeding gums; bruising; petechiae;
blood in urine, stool, or emesis occurs. Caution
patient to avoid crowds and persons with known
infections. Instruct patient to use soft toothbrush
and electric razor. Caution patient not to drink al-
coholic beverages or take products containing as-
pirin or other NSAIDs.

● Instruct patient to notify nurse of pain at injection
site immediately.

● Instruct patient to notify health care professional
if vomiting, fainting, or dizziness occurs.

● Discuss with patient possibility of hair loss. Ex-
plore methods of coping.

● Advise patient that this medication may have tera-
togenic effects. Contraception should be used
during therapy.

● Instruct patient not to receive any vaccinations
without consulting health care professional.

● Emphasize the need for periodic lab tests to mon-
itor for side effects.

Evaluation/Desired Outcomes
● Decrease in size and spread of malignancy.

IRON SUPPLEMENTS
carbonyl iron (100%)
(kar-bo-nil eye-ern)
Feosol, Icar

ferrous fumarate (33% elemental
iron) (fer-us fyoo-ma-rate)
Femiron, Feostat, Fumasorb, Fumerin,
Hemocyte, Neo-Fer, Nephro-Fer,

Novofumar, Palafer, Span-FF

ferrous gluconate (12% elemen-
tal iron) (fer-us gloo-koe-nate)

Apo-Ferrous Gluconate, Fergon, Fer-
ralet, Fertinic, Novoferrogluc,
Simron

ferrous sulfate (30% elemental
iron) (fer-us sul-fate)

Apo-Ferrous Sulfate, ED-IN-SOL,
Fe50, Feosol, Feratab, Fer-gen-sol, Fer-
In-Sol, Fer-Iron, Fero-Grad,

Novoferrosulfa,
PMS Ferrous Sulfate, Slow FE

iron dextran (eye-ern dex-tran)
DexFerrum, InFeD

iron polysaccharide
(eye-ern poll-ee-sak-a-ride)
Hytinic, Niferex, Nu-Iron

iron sucrose (eye-ern su-krose)
Venofer

sodium ferric gluconate complex
(so-dee-yum ferr-ic gloo-ko-nate)
Ferrlecit
Classification
Therapeutic: antianemics
Pharmacologic: iron supplements

Pregnancy Category A (ferrous gluconate,
ferrous sulfate, iron polysaccharide), B
(sodium ferric gluconate, iron sucrose),
C (iron dextran)

Indications
PO: Prevention/treatment of iron-deficiency anemia.
IM, IV: Iron dextran—Treatment of iron-defi-
ciency anemia in patients who cannot tolerate or re-
ceive oral iron. Sodium ferric gluconate com-
plex—Treatment of iron deficiency in patients
undergoing chronic hemodialysis or peritoneal dial-
ysis who are concurrently receiving erythropoietin.
Treatment of iron-deficiency anemia in patients with
chronic kidney disease including patients who are
not on dialysis (with or without erythropoietin) and
patients dependent on dialysis (with erythropoietin).
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Action
An essential mineral found in hemoglobin, myoglo-
bin, and many enzymes. Enters the bloodstream and
is transported to the organs of the reticuloendothe-
lial system (liver, spleen, bone marrow), where it is
separated out and becomes part of iron stores.
Therapeutic Effects: Prevention/treatment of
iron deficiency.

Pharmacokinetics
Absorption: 5–10% of dietary iron is absorbed
(up to 30% in deficiency states). Therapeutically ad-
ministered PO iron may be 60% absorbed via an ac-
tive and passive transport process. Well absorbed
following IM administration.
Distribution: Remains in the body for many
months. Crosses the placenta; enters breast milk.
Protein Binding: �90%.
Metabolism and Excretion: Mostly recycled;
small daily losses occurring via desquamation,
sweat, urine, and bile.
Half-life: Iron dextran, iron sucrose—6 hr.

TIME/ACTION PROFILE (effects on
erythropoiesis)

ROUTE ONSET PEAK DURATION

PO 4 days 7–10 days 2–4 mo
IM, IV 4 days 1–2 wk wk–mos

Contraindications/Precautions
Contraindicated in: Hemochromatosis, hemo-
siderosis, or other evidence of iron overload; Ane-
mias not due to iron deficiency; Some products con-
tain alcohol, tartrazine, or sulfites and should be
avoided in patients with known intolerance or hy-
persensitivity.
Use Cautiously in: Peptic ulcer; Ulcerative colitis
or regional enteritis (condition may be aggravated);
Alcoholism; Severe hepatic impairment; Severe renal
impairment (oral products); Pre-existing cardiovas-
cular disease (iron dextran) (may be exacerbated
by adverse reactions to this drug); Significant aller-
gies or asthma (iron dextran); History of drug al-
lergy or multiple drug allergies (iron dextran) (may
be atqrisk for anaphylactic reaction); Rheumatoid
arthritis (iron dextran) (may have exacerbation of
joint swelling); OB, Lactation: Pregnancy or lacta-
tion (safety of some parenteral products not estab-
lished); Pedi: Safety not established for infants �4
mo (iron dextran) or children �6 yr (sodium ferric
gluconate complex); safety may not be established
for other products in the pediatric population.

Adverse Reactions/Side Effects
CNS: IM, IV— SEIZURES, dizziness, headache, syn-
cope. CV: IM, IV—hypotension, hypertension,
tachycardia. GI: nausea; PO, constipation, dark

stools, diarrhea, epigastric pain, GI bleeding; IM, IV,
taste disorder, vomiting. Derm: IM, IV—flushing,
urticaria. Resp: IV—cough, dyspnea. Local: pain
at IM site (iron dextran), phlebitis at IV site, skin
staining at IM site (iron dextran). MS: IM, IV—ar-
thralgia, myalgia. Misc: PO—staining of teeth (liq-
uid preparations); IM, IV, allergic reactions includ-
ing ANAPHYLAXIS, fever, lymphadenopathy, sweating.

Interactions
Drug-Drug: Oral iron supplementspabsorption
of tetracyclines, bisphosphonates, fluoroquin-
olones, levothyroxine, mycophenolate mofetil,
and penicillamine (simultaneous administration
should be avoided).pabsorption of and maypef-
fects of levodopa and methyldopa. Concurrent
administration of H2 antagonists, proton pump
inhibitors, and cholestyramine maypabsorp-
tion of iron. Doses of ascorbic acid �200 mg may
qabsorption of iron up to �30%. Chlorampheni-
col and vitamin E mayphematologic response to
iron therapy. ACE inhibitors mayqrisk of anaphy-
lactic reaction with iron dextran.
Drug-Food: Iron absorption isp33–50% by con-
current administration of food.

Route/Dosage
Oral Iron Dosage for Iron Deficiency (expressed as
mg elemental iron, note individual salt forms, multi-
ple ones exist—see approximate equivalent doses
below for dose conversions).

Approximate Equivalent Doses (mg of
iron salt): Ferrous fumarate—197; Fer-
rous gluconate—560; Ferrous sulfate—
324; Ferrous sulfate, exsiccated—217.
PO (Adults): Deficiency—120—240 mg/day
(2–3 mg/kg/day) in 2–4 divided doses. Prophy-
laxis—60–100 mg/day.
PO (Infants and Children): Severe deficiency—
4–6 mg/kg/day in 3 divided doses. Mild to moder-
ate deficiency—3 mg/kg/day in 1–2 divided
doses. Prophylaxis—1–2 mg/kg/day in 1–2 di-
vided dose (maximum: 15 mg/day).
PO (Neonates , premature): 2–4 mg/kg/day in
1–2 divided doses, maximum: 15 mg/day.

Iron Dextran
IM, IV (Adults and Children): Test dose of 0.5
mL (25 mg) is given 1 hr prior to therapy.
IM, IV (Infants): Test dose of 0.25 mL (12.5 mg)
is given 1 hr prior to therapy.
IM, IV (Adults and Children �15 kg): Iron defi-
ciency—Total dose (mL) � 0.0442 �(desired
Hgb� actual Hgb) � lean body weight (kg) � [0.26
� lean body weight (kg)]. Divided up and given in
small daily doses until total is reached; not to exceed
100 mg/day. Total dose IV infusion—Total dose
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may be diluted and infused over 4–5 hr following a
test dose of 10 drops (unlabeled).
IM, IV (Adults): Blood loss—Dose (mL) �
(Blood loss [mL] � hematocrit) � 0.02.
IM, IV (Children 5–15 kg): Iron deficiency—
Total dose (mL) � 0.042 (desried Hgb� actual
Hgb) � weight (kg) � [0.26 � weight (kg)]. Di-
vided up and given in small daily doses until total is
reached; not to exceed 25 mg/day in children �5
kg; 50 mg/day in children 5–10 kg; or 100 mg/day
in children � 10 kg.

Iron Polysaccharide Complex
PO (Adults): 50-100 mg twice daily of tablets/elixir
or 150–300 mg/day of the capsules.
PO (Children �6yr): 50–100 mg/day (may be
given in divided doses).
PO (Infants): 1–2 mg/kg/day.
PO (Adults —Pregnant Women): 30–60 mg/
day.

Iron Sucrose
IV (Adults): Hemodialysis dependent patients—
100 mg (5 mL) during each dialysis session for 10
doses (total of 1000 mg) additional smaller doses
may be necessary; Peritoneal dialysis dependent
patients—300 mg (15 mL) infusion, followed by
another 300 mg (15 mL) infusion 14 days later, fol-
lowed by 400 mg (20 mL) infusion 14 days later;
Non-dialysis dependent patients—200 mg (10
mL) on 5 different days within a 14 day period to a
total of 1000 mg, may also be given as infusion of
500 mg on day 1 and day 14.

Sodium Ferric Gluconate Complex
IV (Adults): 10 mL (125 mg elemental iron) re-
peated during 8 sequential dialysis treatments to a
total cumulative dose of 1 g.
IV (Children �6 yr): 0.12 mL/kg (not to exceed
125 mg/dose) repeated during 8 sequential dialysis
treatments.

Availability
Carbonyl Iron (100% Iron)
Tablets: 50 mgOTC. Oral suspension: 15 mg/1.25
mLOTC.

Ferrous Fumarate (33% Elemental Iron)
(generic available)
Tablets: 63 mgOTC, 195 mgOTC, 200 mgOTC, 324
mgOTC, 325 mgOTC. Chewable tablets: 100 mgOTC.
Controlled-release capsules: 325 mgOTC. Sus-
pension(butterscotchflavor):100mg/5mLOTC,
300 mg/5 mLOTC. Drops: 45 mg/0.6 mLOTC, 60
mg/1 mLOTC.

Ferrous Gluconate (11.6% Elemental
Iron) (generic available)
Tablets: 300 mgOTC, 320 mgOTC, 325 mgOTC. Sus-
tained-release tablets: 320 mgOTC. Soft gelatin
capsules: 86 mgOTC. Elixir: 300 mg/5 mLOTC.
Syrup: 300 mg/5 mLOTC.

Ferrous Sulfate (20–30% Elemental Iron)
Tablets: 195 mgOTC, 300 mgOTC, 325 mgOTC. Cap-
sules: 150 mgOTC, 250 mgOTC. Timed-release tab-
lets: 525 mgOTC. Syrup: 90 mg/5 mLOTC. Elixir: 220
mg/5 mLOTC. Drops: 75 mg/0.6 mLOTC, 125 mg/1
mLOTC.

Iron Dextran
Injection: 50 mg/mL.

Iron Polysaccharide (mg Iron)
Capsules: 150 mgOTC. Elixir: 100 mg/5 mLOTC.
Tablets: 50 mgOTC.

Iron Sucrose
Aqueous complex for injection: 20 mg/mL.

Sodium Ferric Gluconate Complex (ge-
neric available)
Injection: 62.5 mg/5 mL.

NURSING IMPLICATIONS
Assessment
● Assess nutritional status and dietary history to de-

termine possible cause of anemia and need for
patient teaching.

● Assess bowel function for constipation or diar-
rhea. Notify health care professional and use ap-
propriate nursing measures should these occur.

● Iron Dextran, Iron Sucrose, and Sodium
Ferric Gluconate Complex: Monitor BP and
heart rate frequently following IV administration
until stable. Rapid infusion rate may cause hypo-
tension and flushing.

● Assess patient for signs and symptoms of anaphy-
laxis (rash, pruritus, laryngeal edema, wheezing)
for at least 30 min following injection. Notify
health care professional immediately if these oc-
cur. Keep epinephrine and resuscitation equip-
ment close by in the event of an anaphylactic re-
action.

● Lab Test Considerations: Monitor hemoglo-
bin, hematocrit, and reticulocyte values prior to
and every 3 wk during the first 2 mo of therapy
and periodically thereafter. Serum ferritin and
iron levels may also be monitored to assess effec-
tiveness of therapy.
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● Occult blood in stools may be obscured by black
coloration of iron in stool. Guaiac test results may
occasionally be false-positive.

● Iron Dextran: Monitor hemoglobin, hematocrit,
reticulocyte values, transferrin, ferritin, total iron-
binding capacity, and plasma iron concentrations
periodically during therapy. Serum ferritin levels
peak in 7–9 days and return to normal in 3 wk.
Serum iron determinations may be inaccurate for
1–2 wk after therapy with large doses; therefore,
hemoglobin and hematocrit are used to gauge
initial response.

● May impart a brownish hue to blood drawn
within 4 hr of administration. May cause falseq
in serum bilirubin and false decrease in serum
calcium values.

● Prolonged PTT may be calculated when blood
sample is anticoagulated with citrate dextrose so-
lution; use sodium citrate instead.

● Iron Sucrose: Monitor hemoglobin, hematocrit,
serum ferritin, and transferritin saturation prior
to and periodically during therapy. Transferrin
saturation values increase rapidly after IV admin-
istration; therefore, serum iron values may be re-
liably obtained 48 hr after IV administration.
Withhold iron therapy if evidence of iron over-
load occurs.

● May causeqliver enzymes.
● Toxicity and Overdose: Early symptoms of

overdose include stomach pain, fever, nausea,
vomiting (may contain blood), and diarrhea. Late
symptoms include bluish lips, fingernails, and
palms; drowsiness; weakness; tachycardia; sei-
zures; metabolic acidosis; hepatic injury; and car-
diovascular collapse. Patient may appear to re-
cover prior to the onset of late symptoms.
Hospitalization continues for 24 hr after patient
becomes asymptomatic to monitor for delayed
onset of shock or GI bleeding. Late complications
of overdose include intestinal obstruction, pyloric
stenosis, and gastric scarring.

● If patient is comatose or seizing, gastric lavage
with sodium bicarbonate is performed. Deferox-
amine is the antidote. Additional supportive treat-
ments to maintain fluid and electrolyte balance
and correction of metabolic acidosis are also in-
dicated.

● If signs of overdose occur during IV administra-
tion of iron sucrose, treatment includes IV fluids,
corticosteroids, and/or antihistamines. Adminis-
tering at a slower rate usually relieves symptoms.

Potential Nursing Diagnoses
Activity intolerance (Indications)

Implementation
● Discontinue oral iron preparations prior to par-

enteral administration.

● Sodium ferric gluconate and iron sucrose are for
IV use only.

● PO: Oral preparations are most effectively ab-
sorbed if administered 1 hr before or 2 hr after
meals. If gastric irritation occurs, administer with
meals. Take tablets and capsules with a full glass
of water or juice. Do not crush or chew enteric-
coated tablets and do not open capsules.

● Liquid preparations may stain teeth. Dilute in wa-
ter or fruit juice, full glass (240 mL) for adults
and 1/2 glass (120 mL) for children, and admin-
ister with a straw or place drops at back of throat.

● Avoid using antacids, coffee, tea, dairy products,
eggs, or whole-grain breads with or within 1 hr
after administration of ferrous salts. Iron absorp-
tion is decreased by 33% if iron and calcium are
given with meals. If calcium supplementation is
needed, calcium carbonate does not decrease ab-
sorption of iron salts if supplements are adminis-
tered between meals.

● Iron Dextran: The 2-mL ampule may be used
for IM or IV administration.

● Prior to initial IM or IV dose, a test dose of 25 mg
should be given by the same route as the dose will
be given, to determine reaction. The IV test dose
should be administered over 5 min. The IM dose
should be administered in the same injection site
and by same technique as the therapeutic dose.
The remaining portion may be administered after
1 hr, if no adverse symptoms have occurred.

● IM: Inject deeply via Z-track technique into up-
per outer quadrant of buttock, never into arm or
other exposed areas. Use a 2–3 in., 19- or 20-
gauge needle. Change needles between with-
drawal from container and injection to minimize
staining of subcut tissues. Stains are usually per-
manent.

IV Administration

● IV: Iron Dextran: Following IV administration,
patient should remain recumbent for at least 30
min to prevent orthostatic hypotension.

● Direct IV: Diluent: May administer undiluted
or dilute in 0.9% NaCl or D5W. Concentration:
50 mg/mL. Rate: Administer slowly at a rate of
50 mg (1 mL) over at least 1 min.

● Intermittent Infusion: May be diluted in 200–
1000 mL of 0.9% NaCl or D5W; 0.9% NaCl is the
preferred diluent; dilution in D5W increases inci-
dence of pain and phlebitis. Rate: Administer
over 1–6 hr following a test dose of 10 drops/
min for 10 min. Flush line with 10 mL of 0.9%
NaCl at completion of infusion.

● Y-Site Incompatibility: Discontinue other IV
solutions during infusion.

● Additive Incompatibility: Manufacturers rec-
ommend that iron dextran not be mixed with
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other solutions; however, iron dextran has been
added to total parenteral nutrition solutions.

● Sodium Ferric Gluconate Complex: Dilu-
ent: Dilute test dose in 50 mL of 0.9% NaCl and
administer IV over 60 min. Concentration:
12.5 mg/mL.

● To administer therapeutic dose of 10 mL (125
mg of elemental iron) dilute in 100 mL of 0.9%
NaCl. Dialysis patients frequently require a cumu-
lative dose of 1 g of elemental iron, administered
over 8 sessions of sequential dialysis. Rate: Ad-
minister at a maximum rate of 12.5 mg/min.

● Iron Sucrose: Each 5-mL vial contains 100 mg
of elemental iron.

● Hemodialysis—Most patients require a mini-
mum cumulative dose of 1000 mg of elemental
iron, administered over 10 sequential dialysis
sessions, to achieve a favorable hemoglobin or
hematocrit response.

● Solution is brown. Inspect for particulate matter
or discoloration. Do not administer solutions that
contain particulate matter or are discolored.

● Direct IV: May be administered undiluted by
slow injection into dialysis line. Rate: Administer
at a rate of 1 mL undiluted solution per minute,
not to exceed one vial per injection. Discard any
unused portion.

● Intermittent Infusion: May also be adminis-
tered via infusion, into dialysis line for hemodialy-
sis patients. May reduce risk of hypotensive epi-
sodes. Diluent: Each vial must be diluted in a
maximum of 100 mL of 0.9% NaCl immediately
prior to infusion. Unused diluted solution should
be discarded. Concentration: 1–2 mg/mL.
Rate: Infuse at a rate of 100 mg of iron over at
least 15 min, large doses (500 mg) should be
given over 3.5–4 hr.

● Intermittent Infusion: For Peritoneal Dialysis
Patients—Diluent: Dilute each dose in a maxi-
mum of 250 mL of 0.9% NaCl. Rate: Administer
doses of 300 mg over 1.5 hr and doses of 400 mg
over 2.5 hr.

● Direct IV: For Non-dialysis dependent pa-
tients—May be administered as a slow injection
of 200 mg undiluted. Rate: Administer over 2–5
min.

● Intermittent Infusion: Dilute 500 mg in 250
mL 0.9% NaCl. Rate: Infuse over 3.5–4 hr on
days 1 and 14. May cause hypotension; monitor
closely.

● Additive Incompatibility: Do not mix iron su-
crose with other medications or add to parenteral
nutrition solutions for IV infusion.

Patient/Family Teaching
● Explain purpose of iron therapy to patient.
● Encourage patient to comply with medication reg-

imen. Take missed doses as soon as remembered
within 12 hr; otherwise, return to regular dosing
schedule. Do not double doses.

● Advise patient that stools may become dark green
or black and that this change is harmless.

● Instruct patient to follow a diet high in iron (see
Appendix M).

● Discuss with parents the risk of children’s over-
dosing on iron. Medication should be stored in
the original childproof container and kept out of
reach of children. Do not refer to vitamins as
candy. In the event of a suspected overdose, par-
ents or guardians should contact the poison con-
trol center (1-800-222-1222) or emergency
medical services (911) immediately.

● Iron Dextran: Delayed reaction may occur 1–2
days after administration and last 3–4 days if IV
route used, 3–7 days with IM route. Instruct pa-
tient to contact physician if fever, chills, malaise,
muscle and joint aches, nausea, vomiting, dizzi-
ness, and backache occur.

● Iron sucrose and sodium ferric gluconate
complex: Instruct patient to immediately report
symptoms of hypersensitivity reaction to health
care professional.

Evaluation/Desired Outcomes
● Increase in hemoglobin, which may reach nor-

mal parameters after 1–2 mo of therapy. May re-
quire 3–6 mo for normalization of body iron
stores.

● Improvement in iron deficiency anemia or ane-
mia of chronic renal failure.

isocarboxazid, See MONOAMINE
OXIDASE (MAO) INHIBITORS.

isoniazid (eye-soe-nye-a-zid)
INH, Isotamine, PMS Isoniazid
Classification
Therapeutic: antituberculars

Pregnancy Category C

Indications
First-line therapy of active tuberculosis, in combina-
tion with other agents. Prevention of tuberculosis in
patients exposed to active disease (alone).
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Action
Inhibits mycobacterial cell wall synthesis and inter-
feres with metabolism. Therapeutic Effects: Bac-
teriostatic or bactericidal action against susceptible
mycobacteria.

Pharmacokinetics
Absorption: Well absorbed following PO/IM ad-
ministration.
Distribution: Widely distributed; readily crosses
the blood-brain barrier. Crosses the placenta; enters
breast milk in concentrations equal to plasma.
Protein Binding: 10–15%.
Metabolism and Excretion: 50% metabolized
by the liver by N-acetyltransferase (rate of acetyla-
tion is genetically determined [slow acetylators have
qisoniazid levels andqrisk of toxicity; fast acetyla-
tors havepisoniazid levels andqrisk for treatment
failure]); 50% excreted unchanged by the kidneys.
Half-life: 1–4 hr in patients with normal renal and
hepatic function; 0.5–1.6 hr in fast acetylators;
2–5 hr in slow acetylators.

TIME/ACTION PROFILE (blood levels)

ROUTE ONSET PEAK DURATION

PO rapid 1–2 hr up to 24 hr
IM rapid 1–2 hr up to 24 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Acute liver
disease; Previous hepatitis from isoniazid.
Use Cautiously in: History of liver damage or
chronic alcohol ingestion; Black and Hispanic
women, women in the postpartum period, or pa-
tients �50 yr (qrisk of drug-induced hepatitis); Se-
vere renal impairment (dosage reduction may be
necessary); Malnourished patients, patients with di-
abetes, or chronic alcoholics (qrisk of neuropa-
thy); OB, Lactation: Although safety is not estab-
lished, isoniazid has been used with ethambutol to
treat tuberculosis in pregnant women without harm
to the fetus.

Adverse Reactions/Side Effects
CNS: psychosis, seizures. EENT: visual distur-
bances. GI: DRUG-INDUCED HEPATITIS, nausea, vomit-
ing. Derm: rashes. Endo: gynecomastia. Hemat:
blood dyscrasias. Neuro: peripheral neuropathy.
Misc: fever.

Interactions
Drug-Drug: Additive CNS toxicity with other anti-
tuberculars. BCG vaccine may not be effective
during isoniazid therapy. Isoniazid inhibits the me-
tabolism of phenytoin. Aluminum-containing
antacids may decrease absorption. Psychotic reac-
tions and coordination difficulties may result with
disulfiram. Concurrent administration of pyridox-

ine may prevent neuropathy.qrisk of hepatotoxicity
with other hepatotoxic agents including alcohol,
acetaminophen and rifampin. Isoniazid mayp
blood levels and effectiveness of ketoconazole.
Concurrent use with carbamazepineqcarbamaze-
pine blood levels and risk of hepatotoxicity. Mayp
effectiveness of clopidogrel(avoid concurrent
use).
Drug-Food: Severe reactions may occur with in-
gestion of foods containing high concentrations of
tyramine (see Appendix M).

Route/Dosage
PO, IM (Adults): 300 mg/day (5 mg/kg) or 15 mg/
kg (up to 900 mg) 2–3 times weekly.
PO, IM (Children �40 kg): Latent TB infec-
tion–10–20 mg/kg/day (up to 300 mg/day) or
20–40 mg/kg (up to 900 mg) 2 times weekly; Ac-
tive TB infection—10–15 mg/kg/day (up to 300
mg/day) or 20–40 mg/kg (up to 900 mg) 2 times
weekly.

Availability (generic available)
Tablets: 100 mg, 300 mg. Oral solution (or-
ange, raspberry flavor): 50 mg/5 mL. Injection:
100 mg/mL. In combination with: rifampin (Ri-
famate) or with rifampin and pyrazinamide (Rifa-
ter). See Appendix B.

NURSING IMPLICATIONS
Assessment
● Mycobacterial studies and susceptibility tests

should be performed prior to and periodically
throughout therapy to detect possible resistance.
About 50% to 65% of Caucasians, Black, South
Indians and Mexicans are slow acetylators at risk
for toxicity, while 80 to 90% of Eskimos, Japa-
nese, and Chinese are rapid acetylators at risk for
decreased levels and treatment failure.

● Lab Test Considerations: Hepatic function
should be evaluated prior to and monthly
throughout therapy. Increased AST, ALT, and se-
rum bilirubin may indicate drug-induced hepati-
tis. Black and Hispanic women, postpartal
women, and patients �50 yr are at highest risk.
The risk is lower in children; therefore, liver
function tests are usually ordered less frequently
for children.

● Toxicity and Overdose: If isoniazid overdos-
age occurs, treatment with pyridoxine (vitamin
B) is instituted.

Potential Nursing Diagnoses
Risk for infection (Indications)
Noncompliance (Patient/Family Teaching)

Implementation
● PO: May be administered with food or antacids if

GI irritation occurs, although antacids containing
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aluminum should not be taken within 1 hr of ad-
ministration.

● IM: Medication may cause discomfort at injection
site. Massage site after administration and rotate
injection sites.

● Solution may form crystals at low temperatures;
crystals will redissolve upon warming to room
temperature.

Patient/Family Teaching
● Advise patient to take medication as directed.

Take missed doses as soon as possible unless al-
most time for next dose; do not double up on
missed doses. Emphasize the importance of con-
tinuing therapy even after symptoms have sub-
sided. Therapy may be continued for 6 mo–2 yr.

● Advise patient to notify health care professional
promptly if signs and symptoms of hepatitis (yel-
low eyes and skin, nausea, vomiting, anorexia,
dark urine, unusual tiredness, or weakness) or
peripheral neuritis (numbness, tingling, pares-
thesia) occur. Pyridoxine may be used concur-
rently to prevent neuropathy. Any changes in vi-
sual acuity, eye pain, or blurred vision should
also be reported immediately.

● Caution patient to avoid the use of alcohol during
this therapy, as this may increase the risk of hepa-
totoxicity. Ingestion of Swiss or Cheshire cheeses,
fish (tuna, skipjack, and sardinella), and possibly
tyramine-containing foods (see Appendix M)
should also be avoided, as they may result in red-
ness or itching of the skin; hot feeling; rapid or
pounding heartbeat; sweating; chills; cold,
clammy feeling; headache; or light-headedness.

● Emphasize the importance of regular follow-up
physical and ophthalmologic exams to monitor
progress and to check for side effects.

Evaluation/Desired Outcomes
● Resolution of signs and symptoms of tuberculo-

sis.
● Negative sputum cultures.
● Prevention of activation of tuberculosis in per-

sons known to have been exposed.

ISOSORBIDE
isosorbide dinitrate
(eye-soe-sor-bide dye-nye-trate )
Dilatrate-SR, Isordil
isosorbide mononitrate
(eye-soe-sor-bide mo-noe-nye-
trate )
Imdur, Ismo, Monoket

Classification
Therapeutic: antianginals
Pharmacologic: nitrates

Pregnancy Category C

Indications
Acute treatment of anginal attacks (SL only). Pro-
phylactic management of angina pectoris. Unla-
beled Use: Treatment of chronic heart failure (un-
labeled).

Action
Produce vasodilation (venous greater than arterial).
Decrease left ventricular end-diastolic pressure and
left ventricular end-diastolic volume (preload). Net
effect is reduced myocardial oxygen consumption.
Increase coronary blood flow by dilating coronary
arteries and improving collateral flow to ischemic
regions. Therapeutic Effects: Relief and preven-
tion of anginal attacks.

Pharmacokinetics
Absorption: Isosorbide dinitrate undergoes exten-
sive first-pass metabolism by the liver, resulting in
25% bioavailability; isosorbide mononitrate has
100% bioavailability (does not undergo first-pass
metabolism).
Distribution: Unknown.
Metabolism and Excretion: Isosorbide dinitrate
is metabolized by the liver to 2 active metabolites
(5–mononitrate and 2–mononitrate). Isosorbide
mononitrate is primarily meteabolized by the liver to
inactive metabolites; primarily excreted in urine as
metabolites.
Half-life: Isosorbide dinitrate— 1 hr; isosorbide
mononitrate—5 hr.

TIME/ACTION PROFILE (cardiovascular
effects)

ROUTE ONSET PEAK DURATION

ISDN-SL 2–10 min unknown 1–2 hr
ISDN-PO 45–60 min unknown 4 hr
ISDN-PO-ER 30 min unknown up to 12 hr
ISMN-PO 30–60 min unknown 7 hr
ISMN-ER unknown unknown 12 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Concurrent
use of sildenafil, vardenafil, or tadalafil.
Use Cautiously in: Volume depleted patients;
Right ventricular infarction; Hypertrophic cardiomy-
opathy; OB: May compromise maternal/fetal circula-
tion; Lactation: No data available; Pedi: Safety not es-
tablished; Geri: Initial doseprequired due toq
potential for hypotension.
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Adverse Reactions/Side Effects
CNS: dizziness, headache. CV: hypotension, tachy-
cardia, paradoxic bradycardia, syncope. GI: nausea,
vomiting. Misc: flushing, tolerance.

Interactions
Drug-Drug: Concurrent use of sildenafil, tada-
lafil, or vardenafil may result in significant and po-
tentially fatal hypotension (do not use within 24 hr
of isosorbide dinitrate or mononitrate). Additive hy-
potension with antihypertensives, acute ingestion
of alcohol, beta blockers, calcium channel
blockers, and phenothiazines.

Route/Dosage
Isosorbide Dinitrate
SL (Adults): Acute attack of angina pectoris—
2.5–5 mg may be repeated q 5–10 min for 3 doses
in 15–30 min. Prophylaxis of angina pectoris—
2.5–5 mg given 15 min prior to activities known to
provoke angina.
PO (Adults): Prophylaxis of angina pectoris—
5–20 mg 2–3 times daily; usual maintenance dose
is 10–40 mg q 6 hr (immediate-release) or 40–80
mg q 8–12 hr (sustained-release).

Isosorbide Mononitrate
PO (Adults): ISMO, Monoket—5–20 mg twice
daily with the 2 doses given 7 hr apart. Imdur—
30–60 mg once daily; mayqto 120 mg once daily
(maximum dose � 240 mg/day).

Availability
Isosorbide Dinitrate (generic available)
Sublingual tablets: 2.5 mg, 5 mg. Cost: Ge-
neric—2.5 mg $19.99/100, 5 mg $18.99/100.
Tablets: 5 mg, 10 mg, 20 mg, 30 mg, 40 mg. Cost:
Isordil—40 mg $191.65/100; Generic—5 mg
$15.54/100, 10 mg $32.96/100, 20 mg $18.85/100,
30 mg $23.32/100. Extended-release tablets: 40
mg. Sustained-release capsules: 40 mg. In
combination with: hydralazine (BiDil). See
Appendix B.

Isosorbide Mononitrate (generic avail-
able)
Tablets (ISMO, Monoket): 10 mg, 20 mg. Cost:
Generic—10 mg $55.97/180, 20 mg $48.99/180.
Extended-release tablets (Imdur): 30 mg, 60
mg, 120 mg. Cost: Generic—30 mg $10.00/90, 60
mg $10.00/90, 120 mg $61.18/90.

NURSING IMPLICATIONS
Assessment
● Assess location, duration, intensity, and precipi-

tating factors of anginal pain.

● Monitor BP and pulse routinely during period of
dosage adjustment.

● Lab Test Considerations: Excessive doses
mayqmethemoglobin concentrations.

Potential Nursing Diagnoses
Ineffective tissue perfusion (Indications)
Activity intolerance (Indications)

Implementation

Isosorbide Dinitrate
● Do not confuse Isordil (isosorbide dinitrate) with

Plendil (felodipine).
● PO: Swallow extended-release capsules whole;

do not break, crush, or chew.
● SL: tablets should be held under tongue until dis-

solved.
● Avoid eating, drinking, or smoking until tablet is

dissolved. Replace tablet if inadvertently swal-
lowed.

Isosorbide Mononitrate
● PO: Extended-release tablets should be swal-

lowed whole. Do not break, crush, or chew.

Patient/Family Teaching
● Instruct patient to take medication as directed,

even if feeling better. Take missed doses as soon
as remembered; doses of isosorbide dinitrate
should be taken at least 2 hr apart (6 hr with ex-
tended-release preparations); daily doses of iso-
sorbide mononitrate should be taken 7 hr apart.
Do not double doses. Do not discontinue
abruptly.

● Caution patient to make position changes slowly
to minimize orthostatic hypotension.

● May cause dizziness. Caution patient to avoid
driving or other activities requiring alertness until
response to medication is known.

● Instruct patient to take last dose of day (when
taking 2–4 doses/day) no later than 7 pm to pre-
vent the development of tolerance.

● Advise patient to avoid concurrent use of alcohol
with this medication. Instruct patient to notify
health care professional of all Rx or OTC medica-
tions, vitamins, or herbal products being taken
and to consult health care professional before
taking other Rx, OTC, or herbal products.

● Inform patient that headache is a common side
effect that should decrease with continuing ther-
apy. Aspirin or acetaminophen may be ordered to
treat headache. Notify health care professional if
headache is persistent or severe. Do not alter
dose to avoid headache.

● Advise patient to notify health care professional if
dry mouth or blurred vision occurs.
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Evaluation/Desired Outcomes
● Decrease in frequency and severity of anginal at-

tacks.
● Increase in activity tolerance.

REMS

ISOtretinoin
(eye-soe-tret-i-noyn)
Accutane, Amnesteem, Claravis,

Clarus, Sotret
Classification
Therapeutic: antiacne agents
Pharmacologic: retinoids

Pregnancy Category X

Indications
Management of severe nodular acne resistant to
more conventional therapy, including topical ther-
apy and systemic antibiotics. Not to be used under
any circumstances in pregnant patients.

Action
A metabolite of vitamin A (retinol); reduces seba-
ceous gland size and differentiation. Therapeutic
Effects: Diminution and resolution of severe acne.
May also prevent abnormal keratinization.

Pharmacokinetics
Absorption: Rapidly absorbed following (23–
25%) oral administration; absorptionqwhen taken
with a high-fat meal.
Distribution: Appears to be widely distributed;
crosses the placenta.
Protein Binding: 99.9%.
Metabolism and Excretion: Metabolized by the
liver and excreted in the urine and feces.
Half-life: 10–20 hr.

TIME/ACTION PROFILE (diminution of acne)

ROUTE ONSET PEAK DURATION

PO unknown up to 8 wk unknown

Contraindications/Precautions
Contraindicated in: Hypersensitivity to retinoids,
glycerin, soybean oil, or parabens; OB, Lactation:
Pregnancy and lactation; Women of childbearing age
who may become or who intend to become preg-
nant; Patients planning to donate blood.
Use Cautiously in: Pre-existing hypertriglyceri-
demia; Diabetes mellitus; History of alcohol abuse,
psychosis, depression, or suicide attempt; Obese pa-
tients; Inflammatory bowel disease.

Adverse Reactions/Side Effects
CNS: SUICIDE ATTEMPT, behavior changes, depres-
sion, PSEUDOTUMOR CEREBRI, psychosis, suicidal ide-
ation. EENT: conjunctivitis, epistaxis, blurred vi-
sion, contact lens intolerance, corneal opacities,p
night vision, dry eyes. CV: edema. GI: cheilitis, dry
mouth, nausea, vomiting, abdominal pain, anorexia,
hepatitis, pancreatitis,qappetite. Derm: STEVENS-
JOHNSON SYNDROME, TOXIC EPIDERMAL NECROLYSIS,
pruritus, palmar desquamation, photosensitivity,
skin infections, thinning of hair. Hemat: anemia.
Metab:phigh-density lipoprotein cholesterol, hy-
percholesterolemia, hypertriglyceridemia, hypergly-
cemia, hyperuricemia. MS: arthralgia, back pain,
muscle/bone pain (qin adolescents), hyperostosis.
Misc: SEVERE BIRTH DEFECTS,qthirst.

Interactions
Drug-Drug: Additive toxicity with vitamin A and
drugs having anticholinergic properties.qrisk
of pseudotumor cerebri with tetracycline or mino-
cycline. Concurrent use with alcoholqrisk of hy-
pertriglyceridemia. Drying effectsqby concurrent
use of benzoyl peroxide, sulfur, tretinoin, and
other topical agents.
Drug-Food: Excessive ingestion of foods high in
vitamin A may result in additive toxicity.

Route/Dosage
PO (Adults): 0.5–1 mg/kg/day (up to 2 mg/kg/
day) in 2 divided doses for 15–20 wk. Once discon-
tinued, if relapse occurs, therapy may be reinstituted
after an 8-wk rest period.

Availability (generic available)
Capsules: 10 mg, 20 mg, 30 mg, 40 mg.

NURSING IMPLICATIONS
Assessment
● Verify that patient receiving isotretinoin is regis-

tered with the iPLEDGE program and is complet-
ing all required interactions with their health care
provider.

● Assess skin prior to and periodically during ther-
apy. Transient worsening of acne may occur at in-
itiation of therapy. Note number and severity of
cysts, degree of skin dryness, erythema, and itch-
ing.

● Assess for allergy to parabens; capsules contain
parabens as a preservative.

● Monitor patient for behavioral changes through-
out therapy. May cause depression, psychosis,
and suicide ideation. If behavioral changes occur,
they usually resolve with discontinuation of ther-
apy.
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● Assess for rash periodically during therapy. May
cause Stevens-Johnson syndrome or toxic epider-
mal necrolysis. Discontinue therapy if severe or if
accompanied with fever, general malaise, fatigue,
muscle or joint aches, blisters, oral lesions, con-
junctivitis, hepatitis and/or eosinophilia.

● Lab Test Considerations: Obtain 2 negative
sequential serum or urine pregnancy tests with a
sensitivity �25 mIU/mL before receiving initial
prescription and monthly before each new Rx.

● Monitor liver function (AST, ALT, and LDH) prior
to therapy, after 1 mo of therapy, and periodically
thereafter. Inform health care professional if
these values becomeq; therapy may need to be
discontinued.

● Monitor blood lipids (cholesterol, HDL, triglycer-
ides) under fasting conditions prior to beginning
therapy, at 1–2 wk intervals until lipid response
to isotretinoin is established (usually within 1
mo), and periodically thereafter. Reportqcho-
lesterol and triglyceride levels orpHDL.

● Obtain baseline and periodic CBC, urinalysis, and
SMA-12. May causeqblood glucose, CPK, plate-
let counts, and sedimentation rate. MaypRBC
and WBC parameters. May cause proteinuria, red
and white blood cells in urine, andquric acid.

Potential Nursing Diagnoses
Risk for impaired skin integrity (Indications, Side
Effects)
Disturbed body image (Indications)

Implementation
● Do not confuse isotretinoin with tretinoin.
● Isotretinoin is approved for marketing only under

the iPLEDGE program, a special restricted distri-
bution program approved by the FDA.

● Only patients who meet all requirements of the i-
PLEDGE program may receive isotretinoin.

● Isotretinoin may only be prescribed by health
care providers registered and activated with the
iPLEDGE program.

● Isotretinoin may only be dispensed by pharma-
cies registered with the iPLEDGE program.

● PO: Administer with meals. Do not crush or open
capsules.

Patient/Family Teaching
● Explain the iPLEDGE program and its require-

ments to patient and parent.
● Instruct patient to take isotretinoin as directed.

Do not take more than the amount prescribed.
Take missed doses as soon as remembered if not
almost time for next dose. Do not double doses.
Patients must read Medication Guide and sign
consent form prior to initiation of therapy.

● Explain to patient that a temporary worsening of
acne may occur at beginning of therapy.

● Instruct female patients to use 2 forms of contra-
ception 1 mo before therapy, throughout therapy,
and for at least 1 mo after discontinuation of
drug. This drug is contraindicated during preg-
nancy and may cause birth defects. Patient must
have 2 negative serum or urine pregnancy tests
with a sensitivity �25 mIU/mL before receiving
initial prescription. First test is obtained by pre-
scriber when decision is made to prescribe iso-
tretinoin. Second pregnancy test should be done
during first 5 days of menstrual period immedi-
ately preceding beginning of therapy. For patients
with amenorrhea, second test should be done 11
days after last act of unprotected sexual inter-
course. Each month of therapy patient must have
a negative result from a urine or serum preg-
nancy test. Pregnancy test must be repeated every
month prior to female patient receiving prescrip-
tion. Manufacturer will make available pregnancy
test kits to female patients. Patient should discon-
tinue medication and inform health care profes-
sional immediately if pregnancy is suspected.
Recommended consent form prepared by manu-
facturer stresses fetal risk. Parents of minors
should also read and sign form. Yellow self-adhe-
sive qualification stickers completed by pre-
scriber must accompany prescription.

● Advise patient and family to notify health care
professional if rash or thoughts about suicide or
dying, attempts to commit suicide; new or worse
depression; new or worse anxiety; feeling very ag-
itated or restless; panic attacks; trouble sleeping;
new or worse irritability; acting aggressive; being
angry or violent; acting on dangerous impulses;
an extreme increase in activity and talking; other
unusual changes in behavior or mood occur.

● May cause sudden decrease in night vision. Cau-
tion patient to avoid driving at night until re-
sponse to the medication is known.

● Advise patient to consult with health care profes-
sional before using other acne preparations while
taking isotretinoin. Soaps, cosmetics, and shaving
lotion may also worsen dry skin.

● Advise patient to notify health care professional of
all Rx or OTC medications, vitamins, or herbal
products being taken and to consult with health
care professional before taking other medica-
tions.

● Inform patient that dry skin and chapped lips will
occur. Lubricant to lips may help cheilitis.

● Instruct patient that oral rinses, good oral hy-
giene, and sugarless gum or candy may help min-
imize dry mouth. Notify health care professional if
dry mouth persists for more than 2 wk.

● Discuss possibility of excessively dry eyes with pa-
tients who wear contact lenses. Patient should
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contact health care professional about eye lubri-
cant. Patient may need to switch to glasses during
course of therapy and for up to 2 wk following
discontinuation.

● Advise patient to avoid alcoholic beverages while
taking isotretinoin, as this may further increase
triglyceride levels.

● Caution patient to use sunscreen and protective
clothing to prevent photosensitivity reactions.
Health care professional should be consulted
about sunscreen, as some sunscreens may
worsen acne.

● Instruct patient not to take vitamin A supplements
and to avoid excessive ingestion of foods high in
vitamin A (liver; fish liver oils; egg yolks; yellow-
orange fruits and vegetables; dark green, leafy
vegetables; whole milk; vitamin A– fortified skim
milk; butter; margarine) while taking isotreti-
noin; this may result in hypervitaminosis.

● Advise patient not to donate blood while receiving
this medication. After discontinuing isotretinoin,
wait at least 1 mo before donating blood to pre-
vent the possibility of a pregnant patient receiving
the blood.

● Inform diabetic patients that difficulty controlling
blood glucose may occur.

● Instruct patient to report burning of eyes, visual
changes, rash, abdominal pain, diarrhea, head-
ache, nausea, and vomiting to health care profes-
sional.

● Inform patient of need for medical follow-up. Pe-
riodic lab tests may be required.

Evaluation/Desired Outcomes
● Decrease in the number and severity of cysts in

severe acne. Therapy may take 4–5 mo before
full effects are seen. Therapy is discontinued
when the number of cysts is reduced by 70% or
after 5 mo. Improvement may occur after discon-
tinuation of therapy; therefore, a delay of at least
8 wk is recommended before a second course of
therapy is considered.

isradipine (is-ra-di-peen)
DynaCirc, DynaCirc CR
Classification
Therapeutic: antianginals, antihypertensives
Pharmacologic: calcium channel blockers

Pregnancy Category C

Indications
Management of hypertension, angina pectoris, and
vasospastic (Prinzmetal’s) angina.

Action
Inhibits the transport of calcium into myocardial
and vascular smooth muscle cells, resulting in inhi-
bition of excitation-contraction coupling and subse-
quent contraction. Therapeutic Effects: Systemic
vasodilation resulting in decreased BP. Coronary va-
sodilation resulting in decreased frequency and se-
verity of attacks of angina.

Pharmacokinetics
Absorption: Well absorbed following oral admin-
istration but extensively metabolized, resulting inp
bioavailability.
Distribution: Unknown.
Protein Binding: 95%.
Metabolism and Excretion: Completely metab-
olized by the liver.
Half-life: 8 hr.

TIME/ACTION PROFILE (antihypertensive
effects†)

ROUTE ONSET PEAK DURATION

PO �2 hr 2–3 hr 12 hr
PO-CR 2 hr 8–10 hr 24 hr

†For single doses, maximal antihypertensive effect during
chronic dosing may take 2– 4 wk

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Sick sinus
syndrome; 2nd- or 3rd-degree AV block (unless an
artificial pacemaker is in place); Systolic BP �90
mm Hg.
Use Cautiously in: Severe hepatic impairment
(doseprecommended); Geri: Doseprecom-
mended for most agents;qrisk of hypotension; Se-
vere renal impairment; History of serious ventricular
arrhythmias or HF; OB, Lactation, Pedi: Safety not
established.

Adverse Reactions/Side Effects
CNS: abnormal dreams, anxiety, confusion, dizzi-
ness, drowsiness, headache, nervousness, psychiat-
ric disturbances, weakness. EENT: blurred vision,
disturbed equilibrium, epistaxis, tinnitus. Resp:
cough, dyspnea. CV: ARRHYTHMIAS, HF, peripheral
edema, bradycardia, chest pain, hypotension, palpi-
tations, syncope, tachycardia. GI:qliver enzymes,
anorexia, constipation, diarrhea, dry mouth, dysgeu-
sia, dyspepsia, nausea, vomiting. GU: dysuria, noc-
turia, polyuria, sexual dysfunction, urinary fre-
quency. Derm: dermatitis, erythema multiforme,
flushing, sweating, photosensitivity, pruritus/urti-
caria, rash. Endo: gynecomastia, hyperglycemia.
Hemat: anemia, leukopenia, thrombocytopenia.
Metab: weight gain. MS: joint stiffness, muscle
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cramps. Neuro: paresthesia, tremor. Misc: STEV-
ENS-JOHNSON SYNDROME, gingival hyperplasia.

Interactions
Drug-Drug: Additive hypotension may occur when
used concurrently with fentanyl, other anti-
hypertensives, nitrates, acute ingestion of alco-
hol, or quinidine. Antihypertensive effects may be
pby concurrent use of NSAIDs. Concurrent use
with beta blockers, digoxin, disopyramide, or
phenytoin may result in bradycardia, conduction
defects, or HF.
Drug-Food: Grapefruit juiceqserum levels and
effect.

Route/Dosage
PO (Adults): 2.5 mg twice daily; may beqq 2–4
wk by 5 mg/day (not to exceed 20 mg/day) or 5 mg
once daily as CR tablets; may beqq 2–4 wk by 5
mg/day (not to exceed 20 mg/day).

Availability (generic available)
Capsules: 2.5 mg, 5 mg. Controlled-release tab-
lets: 5 mg, 10 mg.

NURSING IMPLICATIONS
Assessment
● Monitor BP and pulse prior to and periodically

throughout therapy. Monitor ECG periodically in
patients receiving prolonged therapy.

● Monitor intake and output ratios and daily
weight. Assess patient for signs of HF (peripheral
edema, rales/crackles, dyspnea, weight gain, jug-
ular venous distention).

● Assess for rash periodically during therapy. May
cause Stevens-Johnson syndrome. Discontinue
therapy if severe or if accompanied with fever,
general malaise, fatigue, muscle or joint aches,
blisters, oral lesions, conjunctivitis, hepatitis and/
or eosinophilia.

● Angina: Assess location, duration, intensity, and
precipitating factors of patient’s anginal pain.

● Lab Test Considerations: Total serum cal-
cium concentrations are not affected by calcium
channel blockers.

● Monitor serum potassium periodically. Hypokale-
mia increases risk of arrhythmias; should be cor-
rected.

● Monitor renal and hepatic functions periodically
during long-term therapy. Several days of therapy
may cause increase in hepatic enzymes, which re-
turn to normal upon discontinuation of therapy.

Potential Nursing Diagnoses
Decreased cardiac output (Side Effects)

Implementation
● Do not confuse Dynacirc with Dynacin.
● PO: May be administered without regard to

meals. May be administered with meals if GI irri-
tation becomes a problem.

● Swallow controlled-release tablets whole; do not
break, crush, or chew.

Patient/Family Teaching
● Advise patient to take medication as directed,

even if feeling well. Take missed doses as soon as
possible unless almost time for next dose; do not
double doses. May need to be discontinued grad-
ually.

● Advise patient to avoid drinking grapefruit juice
during therapy.

● Caution patient to change positions slowly to min-
imize orthostatic hypotension.

● May cause dizziness. Advise patient to avoid driv-
ing or other activities requiring alertness until re-
sponse to the medication is known.

● Instruct patient to notify health care professional
of all Rx or OTC medications, vitamins, or herbal
products being taken and to avoid concurrent use
of alcohol or OTC medications and herbal prod-
ucts, especially cold preparations, without con-
sulting health care professional.

● Caution patient to wear protective clothing and
use sunscreen to prevent photosensitivity reac-
tions.

● Advise patient to notify health care professional if
rash, irregular heartbeats, dyspnea, swelling of
hands and feet, rash, pronounced dizziness, nau-
sea, constipation, or hypotension occurs.

● Angina: Instruct patient on concurrent nitrate or
beta-blocker therapy to continue taking both
medications as directed and to use SL nitroglyc-
erin as needed for anginal attacks.

● Inform patient that anginal attacks may occur 30
min after administration because of reflex tachy-
cardia. This is usually temporary and is not an in-
dication for discontinuation.

● Advise patient to contact health care professional
if chest pain does not improve, worsens after
therapy, or occurs with diaphoresis or if short-
ness of breath or persistent headache occurs.

● Caution patient to discuss exercise restrictions
with health care professional prior to exertion.

● Hypertension: Encourage patient to comply
with other interventions for hypertension (weight
reduction, low-sodium diet, smoking cessation,
moderation of alcohol consumption, regular ex-
ercise, and stress management). Medication con-
trols but does not cure hypertension.

● Instruct patient and family in proper technique
for monitoring BP. Advise patient to take BP
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weekly and to report significant changes to health
care professional.

Evaluation/Desired Outcomes
● Decrease in BP.
● Decrease in frequency and severity of anginal at-

tacks.
● Decrease in need for nitrate therapy.
● Increase in activity tolerance and sense of well-

being.

itraconazole (it-tra-kon-a-zole)
Sporanox
Classification
Therapeutic: antifungals (systemic)

Pregnancy Category C

Indications
Histoplasmosis. Blastomycosis. Aspergillosis. Der-
matophyte infection of fingernails or toenails in non-
immunocompromised patients (oral capsules only).
Oropharyngeal and esophageal candidiasis.

Action
Inhibits enzymes necessary for integrity of the fungal
cell membrane. Therapeutic Effects: Fungistatic
effects against susceptible organisms. Spectrum:
Active against Histoplasma capsulatum, Histo-
plasma duboisii, Blastomyces dermatitidis, As-
pergillus flavus, Aspergillus fumigatus, Candida
albicans, and Tinea unguium.

Pharmacokinetics
Absorption: Absorption is enhanced by food.
Distribution: Tissue concentrations are higher
than plasma concentrations. Does not enter CSF; en-
ters breast milk.
Protein Binding: Itraconazole—99.8%; hy-
droxyitraconazole—99.5%.
Metabolism and Excretion: Mostly metabolized
by the liver by the CYP3A4 isoenzyme and excreted
in feces. Hydroxyitraconazole, the major metabolite,
has antifungal activity.
Half-life: 21 hr.

TIME/ACTION PROFILE (blood levels)

ROUTE ONSET PEAK DURATION

PO rapid 4 hr 12–24 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Cross-sen-
sitivity with other azole antifungals (miconazole,
ketoconazole) may occur; Concurrent quinidine,
dofetilide, pimozide, midazolam (PO), triazo-

lam, felodipine, nisoldipine, ergot alkaloids
(dihydroergotamine, ergonovine, ergotamine,
methylergonovine), methadone, simvastatin,
or lovastatin; HF or other evidence of left ventricu-
lar dysfunction; Lactation: Lactation.
Use Cautiously in: Hepatic impairment (dosep
may be required); Renal impairment; Achlorhydria
or hypochlorhydria (absorption will bep); OB,
Pedi: Safety not established; Geri:qrisk of hearing
loss.

Adverse Reactions/Side Effects
CNS: dizziness, drowsiness, fatigue, headache, mal-
aise. EENT: hearing loss, tinnitus. CV: HF, edema,
hypertension. GI: HEPATOTOXICITY, nausea, abdomi-
nal pain, anorexia, diarrhea, flatulence, vomiting.
GU: albuminuria,plibido, erectile dysfunction.
Derm: STEVENS-JOHNSON SYNDROME, TOXIC EPIDER-
MAL NECROLYSIS, photosensitivity, pruritus, rash.
Endo: adrenal insufficiency. F and E: hypokale-
mia. MS: rhabdomyolysis. Neuro: neuropathy.
Misc: allergic reactions including ANAPHYLAXIS, fe-
ver.

Interactions
Drug-Drug: Itraconazole is a potent inhibitor of
the CYP450 3A4 hepatic enzyme, which canqblood
levels and effects of other drugs which are metabo-
lized by this system.qrisk of potentially fatal ar-
rhythmias with quinidine, dofetilide, or pimo-
zide (concurrent use is contraindicated and may
result in QTc prolongation, torsades de pointes, ven-
tricular arrthythmias, and sudden death).qrisk of
excessive sedation with midazolam (PO) or tria-
zolam; concurrent use is contraindicated.qrisk of
adverse CNS reactions with pimozide; concurrent
use is contraindicated.qrisk of myopathy with sim-
vastatin or lovastatin; concurrent use contraindi-
cated.qrisk of vasoconstriction with ergot alka-
loids, (dihydroergotamine, ergonovine,
ergotamine, methylergonovine); concurrent use
is contraindicated. Significantlyqnisoldipine lev-
els; concurrent use contraindicated. May alsoq
blood levels and the risk of toxicity from alprazo-
lam, diazepam, atorvastatin, warfarin, ritona-
vir, indinavir, saquinavir, vinca alkaloids, bu-
sulfan, carbamazepine, cilostazol, diazepam,
docetaxel, eletriptan, fentanyl, buspirone, cy-
closporine, rifabutin, tacrolimus, sirolimus,
clarithromycin, erythromycin, oral hypoglyce-
mic agents, methylprednisolone, budesonide,
dexamethasone, fluticasone, and digoxin. May
qlevels and the negative inotropic effects of cal-
cium channel blockers. Absorptionpby antac-
ids, histamine H2 blockers, sucralfate, proton
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pump inhibitors, or other agents that increase
gastric pH, including the buffer in didanosine
(take 2 hr after itraconazole). Phenytoin, pheno-
barbital, nevirapine, isoniazid, rifampin, rifa-
butin, and carbamazepineqmetabolism andp
blood levels (qdosage may be necessary). If hypo-
kalemia occurs, the risk of digoxin toxicity isq.
Drug-Food: Foodqabsorption.

Route/Dosage
Aspergillosis
PO (Adults): 200 mg once or twice daily for �3
mo.

Blastomycosis, Histoplasmosis
PO (Adults): 200 mg once daily; may beqby 100
mg/day up to 200 mg twice daily.

Onychomycosis
PO (Adults): Toenail fungus with or without fin-
gernail fungus—200 mg/day for 12 consecutive
wk. Fingernail fungus —200 mg twice daily for 1
wk, then 3 wk without therapy, then 200 mg twice
daily an additional wk–6 mo.

Candidiasis
PO (Adults): Oropharyngeal candidiasis—200
mg (20 mL) daily for 1–2 wk. Oropharyngeal can-
didiasis unresponsive to fluconazole—100 mg
(10 mL) twice daily for at least 2–4 wk. Esophageal
candidiasis—100 mg (10 mL) once daily for at
least 3 wk.

Availability (generic available)
Capsules: 100 mg. Oral solution (cherry cara-
mel): 10 mg/mL.

NURSING IMPLICATIONS
Assessment
● Assess for signs and symptoms of infection (vital

signs, lung sounds, sputum, WBC, oral and pha-
ryngeal mucosa, nail beds) before and periodi-
cally during therapy.

● Obtain specimens for culture before instituting
therapy. Therapy may be started before results
are obtained.

● Assess for rash periodically during therapy. May
cause Stevens-Johnson syndrome or toxic epider-
mal necrolysis. Discontinue therapy if severe or if
accompanied with fever, general malaise, fatigue,
muscle or joint aches, blisters, oral lesions, con-
junctivitis, hepatitis and/or eosinophilia.

● Lab Test Considerations: Monitor hepatic
function tests before and periodically during ther-
apy, especially in patients with pre-existing he-
patic function abnormalities. Discontinue itra-
conazole if abnormal values persist or worsen.

● Monitor serum potassium. May cause hypokale-
mia.

Potential Nursing Diagnoses
Risk for infection (Indications)
Noncompliance (Patient/Family Teaching)

Implementation
● Do not interchange capsules and oral solution.

Only oral solution is effective for oropharyngeal
candidiasis. Oral solution is not recommended
for initial treatment of patients at risk for systemic
candidiasis.

● Administer with a full meal to minimize nausea
and vomiting and to increase absorption.

● Do not administer with antacids or other medica-
tions that may increase gastric pH; may decrease
absorption of itraconazole.

● Oral Solution: Administer without food if possi-
ble. Swish solution in mouth vigorously, 10 mL at
a time, for several seconds, then swallow.

Patient/Family Teaching
● Instruct patient to take medication as directed,

even if feeling better. Doses should be taken at
the same time each day.

● May occasionally cause drowsiness. Caution pa-
tient to avoid driving or other activities requiring
alertness until response to medication is known.

● Instruct patient to notify health care professional
if signs and symptoms of liver dysfunction (un-
usual fatigue, anorexia, nausea, vomiting, jaun-
dice, dark urine, or pale stools) or HF (dyspnea,
peripheral edema, weight gain) occur. If rash or
signs of HF occur, discontinue itraconazole and
notify health care professional immediately.

● Advise patient to notify health care professional of
all Rx or OTC medications, vitamins, or herbal
products being taken and to consult with health
care professional before taking other medica-
tions.

● Advise patient to use sunscreen and wear protec-
tive clothing to prevent photosensitivity reactions.

● May cause hearing loss; usually resolves when
treatment is stopped, but can persist. Advise pa-
tient to discontinue therapy and notify health care
professional if any hearing loss symptoms occur.

Evaluation/Desired Outcomes
● Resolution of clinical and laboratory indications

of fungal infections. Minimal treatment for sys-
temic fungal infections is 3 mo. Inadequate pe-
riod of treatment may lead to recurrence of active
infection.

ixabepilone (icks-a-bep-i-lone)
Ixempra
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Classification
Therapeutic: antineoplastics
Pharmacologic: epothilone B analogues

Pregnancy Category D

Indications
Combination use with capecitabine for the treatment
of metastatic or locally advanced breast cancer cur-
rently resistant to a taxane and anthracycline or re-
sistant to a taxane and cannot tolerate further an-
thracycline. May also be used as monotherapy for
breast cancers that are not responding to anthracyc-
lines, taxane, or capecitabine.

Action
Binds to �-tubulin subunits on microtubules; this
action blocks cells in mitosis, leading to cell death.
Also has antiangiogenic activity. Therapeutic Ef-
fects: Decreased spread of breast cancer.

Pharmacokinetics
Absorption: IV administration results in complete
bioavailablity.
Distribution: Unknown.
Metabolism and Excretion: Extensively metabo-
lized by the liver, primarily by the CYP3A4 enzyme
system. Metabolites are not active and are excreted
mainly by the kidneys.
Half-life: 52 hr.

TIME/ACTION PROFILE (blood levels)

ROUTE ONSET PEAK DURATION

IV unknown end of infu-
sion

unknown

Contraindications/Precautions
Contraindicated in: Previous hypersensitivity to
any medications containing Cremophor EL or simi-
lar derivatives (polyoxyethylated castor oil); Neutro-
phils �1500 cells/m3 or platelets �100,000 cells/
m3; Severe hepatic impairment; Use with capecita-
bine is contraindicated for hepatic impairment (AST
or ALT �2.5 � upper limits of normal or bilirubin
�1 � upper limit of normal) due toqrisk of toxicity
and death associated with neutropenia; OB, Lacta-
tion: Pregnancy or lactation.
Use Cautiously in: Toxicity; dose adjustments
may be required for neuropathy/arthralgia/myalgia/
fatigue, neutropenia, thrombocytopenia, moderate
hepatic impairment or palmar-plantar erythrodyses-
thesia; Diluent contains dehydrated alcohol; con-
sider possible CNS effects; Diabetes or history of
neuropathy (qrisk of severe neuropathy); History of
cardiac disease (mayqrisk of myocardial ischemia

or ventricular dysfunction; OB: Patients with child-
bearing potential; Pedi: Effectiveness not estab-
lished.

Adverse Reactions/Side Effects
CNS: fatigue, weakness, dizziness, headache, in-
somnia. EENT:qlacrimation. CV: chest pain,
edema, left ventricular dysfunction, myocardial is-
chemia. Resp: dyspnea. GI: abdominal pain, ano-
rexia, constipation, diarrhea, mucositis, nausea, sto-
matitis, vomiting, altered taste. Derm: alopecia,
hyperpigmentation, nail disorder, palmar-plantar
erythrodysesthesia (combination therapy with cape-
citabine), exfoliation, pruritus, rash, hot flushes.
Hemat: MYELOSUPPRESSION. MS: arthralgia, muscu-
loskeletal pain, myalgia. Neuro: peripheral neu-
ropathy. Misc: hypersensitivity reactions.

Interactions
Drug-Drug: Strong CYP3A4 inhibitors includ-
ing ketoconazole, itraconazole, voriconazole,
clarithromycin, telithromycin, atazanavir, de-
lavirdine, ritonavir, saquinavir, nefazodoneq
blood levels and the risk of serious toxicities, con-
current use should be avoided if possible. If concur-
rent use is required, dose reduction of ixabepilone
is recommended. Inducers of the CYP3A4 enzyme
system including dexamathasone, phenytoin,
carbamazepine, phenobarbital, rifampin, ri-
fampicin, or rifabutin mayplevels and effective-
ness, avoid if possible.
Drug-Natural Products: St. John’s wort may
pblood levels and should be avoided.
Drug-Food: Grapefruit juice mayqblood levels
and toxicity; avoid concurrent use.

Route/Dosage
IV (Adults): 40 mg/m2 every 3 wk; not to exceed
dose greater than that calculated for 2.2 m2 (88 mg/
dose).

Hepatic Impairment
IV (Adults): Moderate Impairment—20 mg/m2

every 3 wk; not to exceed 30 mg/m2.

Availability
Powder for injection (requires specific dilu-
ent for initial reconstitution): 15-mg vial (con-
tains 16 mg ixabepilone to allow for withdrawal
losses) with 8 mL of diluent in a separate vial as a
kit, 45-mg vial (contains 47 mg ixabepilone to allow
for withdrawal losses) with 23.5 mL of diluent in a
separate vial.
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NURSING IMPLICATIONS
Assessment
● Monitor for hypersensitivity reaction (flushing,

rash, dyspnea, bronchospasm). If severe reac-
tions occur stop infusion and provide aggressive
supportive treatment with epinephrine and corti-
costeroids. In subsequent cycles, add corticoste-
roids to the premedication regimen.

● Monitor for myelosuppression frequently during
therapy. Assess for signs of infection during neu-
tropenia. Assess for bleeding (bleeding gums,
bruising, petechiae, blood in stools, urine, and
emesis) and avoid IM injections and taking rectal
temperatures if platelet count is low. Apply pres-
sure to venipuncture sites for 10 min.

● Assess patient for signs of peripheral neuropathy
(burning sensation, hyperesthesia, hypoesthesia,
paresthesia, discomfort, neuropathic pain); may
occur early during treatment within the first 3 cy-
cles. Patients experiencing new or worsening
symptoms may require a reduction or delay in
dose of ixabepilone. If neuropathy is Grade 2
(moderate) lasting for �7 days or Grade 3 (se-
vere) lasting for �7 days decrease dose by 20%.
If neuropathy is Grade 3 lasting �7 days or is dis-
abling discontinue treatment.

● Lab Test Considerations: Monitor CBC and
platelets frequently during therapy. If neutrophil
count is �500 cells/mm3 for �7 days or patient
has febrile neutropenia or if platelet count is
�25,000/mm3 or platelets are �50,000/mm3

with bleeding decrease the dose by 20%. Begin
new treatment cycle only if neutrophil count is at
least 1500 cells/mm3 and nonhematologic toxici-
ties have improved to Grade 1 (mild) or resolved.
May also cause leukopenia and anemia.

● Monitor hepatic function prior to therapy. Pa-
tients with decreased hepatic function require a
decreased dose. If AST and ALT �2.5 � the upper
limits of normal (ULN) and bilirubin �1 � ULN
administer ixabepilone at 40 mg/m2. If AST and
ALT �10 � the upper limits of normal (ULN) and
bilirubin �1 X ULN administer ixabepilone at
32mg/m2. If AST and ALT �10 � the upper limits
of normal (ULN) and bilirubin �1.5 � ULN—
�3 � ULN administer ixabepilone at 20–30 mg/
m2.

Potential Nursing Diagnoses
Risk for injury (Adverse Reactions)

Implementation
● Premedicate patient with an H1 and an H2 antago-

nist approximately 1 hr before ixabepilone infu-
sion. Patients who experienced a hypersensitivity
reaction in a previous ixabepilone cycle should
also be premedicated with corticosteroids and

extension of the infusion time should be consid-
ered.

● To minimize risk of dermal exposure, wear im-
pervious gloves when handling ixabepilone vials
regardless of setting (unpacking and inspection,
transport within a facility, dose preparation and
administration).

IV Administration

● pH: 6.0–7.5.
● Intermittent Infusion: Remove Ixempra kit

(containing ixabepilone vial and diluent vial)
from refrigerator and allow to stand at room tem-
perature for 30 min prior to diluting. Ixempra
kit must be stored in refrigerator. When vials are
first removed from refrigerator, a white precipi-
tate may be observed in the diluent vial; precipi-
tate will dissolve to form a clear solution once dil-
uent warms to room temperature. Use only
diluent supplied in kit for reconstitution. Recon-
stitute 15-mg vial with 8 mL and 45-mg vial with
23.5 mL of diluent. Gently swirl and invert vial un-
til powder is completely dissolved. Diluent:
Prior to administration, dilute constituted solu-
tion further with only LR supplied in DEHP-free
bags. Dilute as soon as possible after constitution,
but may be stored at room temperature and room
light for up to 1 hr. For most doses use 250 mL
bag of LR, 0.9% NaCl (pH adjusted 6.0–9.0 with
sodium bicarbonate), or Plasma-lyte A injection
(pH 7.4). Concentration: If final concentration
is not between 0.2 mg/mL and 0.6 mg/mL add to
appropriate size bag of LR. Thoroughly mix infu-
sion bag by manual rotation. Diluted solution is
stable for up to 6 hr at room temperature and
room light; must complete infusion during 6-hr
period. Administer through an in-line filter with a
microporous membrane of 0.2–1.2 microns.
DEHP-free infusion containers and administra-
tion sets must be used. Discard remaining solu-
tion. Rate: Infuse over 3 hr.

Patient/Family Teaching
● Advise patient to avoid grapefruit juice during

therapy; may lead to increased levels and side ef-
fects.

● Solution contains alcohol and may cause drowsi-
ness or dizziness. Caution patient to avoid driving
and other activities requiring alertness until re-
sponse to medication is known.

● Instruct patient to notify health care professional
promptly if fever �100.5�F; chills; cough; hoarse-
ness; sore throat; signs of infection; lower back
or side pain; burning, painful or difficulty urina-
tion; bleeding gums; bruising; petechiae; blood in
stools, urine, or emesis; increased fatigue; dysp-
nea; or orthostatic hypotension occurs. Caution
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patient to avoid crowds and persons with known
infections. Instruct patients to use a soft tooth-
brush and electric razor and to avoid falls. Cau-
tion patient not to drink alcoholic beverages or
take medication containing aspirin or NSAIDs;
may precipitate bleeding.

● Instruct patient to notify health care professional
promptly if signs and symptoms of hypersensitiv-
ity (hives, urticaria, pruritus, rash, flushing,
swelling, dyspnea, chest tightness), peripheral
neuropathy (numbness and tingling in hands and
feet), or cardiac adverse reactions (chest pain,
difficulty breathing, palpitations, unusual weight
gain) occur.

● Advise patient to notify health care professional of
all Rx or OTC medications, vitamins, or herbal

products being taken and to consult health care
professional before taking other Rx, OTC, or
herbal products, especially St. John’s wort.

● Instruct patient not to receive any vaccinations
without advice of health care professional.

● Discuss the possibility of hair loss with patient.
Explore methods of coping. Regrowth usually oc-
curs 2–3 mo after discontinuation of therapy.

● Advise women of childbearing potential to use ef-
fective contraception during therapy and to avoid
breastfeeding during therapy.

Evaluation/Desired Outcomes
● Decreased progression of breast cancer.
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kanamycin, See AMINOGLYCOSIDES.

ketoconazole (systemic)†
(kee-toe-koe-na-zole)
Nizoral
Classification
Therapeutic: antifungals (systemic)

Pregnancy Category C
†For topical use, see Antifungals (topical)

Indications
Treatment of: Candidiasis (disseminated and muco-
cutaneous), Chromomycosis, Coccidioidomycosis,
Histoplasmosis, Paracoccidioidomycosis. Unla-
beled Use: Treatment of advanced prostate cancer.
Treatment of Cushing’s syndrome.

Action
Disrupts fungal cell membrane. Interferes with fun-
gal metabolism. Also inhibits the production of adre-
nal steroids. Therapeutic Effects: Fungistatic or
fungicidal action against susceptible organisms, de-
pending on organism and site of infection. Spec-
trum: Active against many pathogenic fungi, includ-
ing: Blastomyces, Candida, Coccidioides,
Cryptococcus, Histoplasma, many dermatophytes.

Pharmacokinetics
Absorption: Absorption from the GI tract is pH de-
pendent; increasing pH decreases absorption.
Distribution: Widely distributed. CNS penetration
is unpredictable and minimal. Crosses the placenta;
enters breast milk.
Protein Binding: 99%.
Metabolism and Excretion: Partially metabo-
lized by the liver. Excreted in feces via biliary excre-
tion.
Half-life: 8 hr.

TIME/ACTION PROFILE (blood levels)

ROUTE ONSET PEAK DURATION

PO rapid 1–4 hr 24 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Concurrent
triazolam; OB: Reported association with limb de-
fects (1st trimester) and growth retardation (3rd tri-
mester).
Use Cautiously in: History of liver disease; Achlor-
hydria or hypochlorhydria; Alcoholism; Lactation:
Usually compatible with breastfeeding. Careful tim-
ing of dosage maypinfant exposure.

Adverse Reactions/Side Effects
CNS: dizziness, drowsiness. EENT: photophobia. GI:
DRUG-INDUCED HEPATITIS, nausea, vomiting, abdominal
pain, constipation, diarrhea, flatulence. GU: azoosper-
mia,pmale libido, menstrual irregularities, oligosper-
mia. Derm: rashes. Endo: gynecomastia.

Interactions
Drug-Drug: Ketoconazole inhibits the hepatic P450
3A4 enzyme system, which results inpmetabolism
and possiblyqeffects and/or toxicity from cyclo-
sporine, tacrolimus, corticosteroids (dosage re-
duction may be necessary), calcium channel
blockers, sulfonylurea, oral hypoglycemic
agents, quinidine, buspirone, clarithromycin,
troleandomycin, erythromycin, cyclophospha-
mide, phenytoin, warfarin (qrisk of bleeding), ta-
moxifen, tricyclic antidepressants, carbamaze-
pine, nisoldipine, zolpidem, vinca alkaloids,
ifosfamide, some benzodiazepines (effect may
persist for several days; use of triazolam is contraindi-
cated), alfentanil, fentanyl, sufentanil, donepe-
zil, atorvastatin, lovastatin, simvastatin, am-
prenavir, indinavir (dosagepof indinavir
recommended), nelfinavir, ritonavir, saquinavir,
quinidine, sildenafil and vardenafil (dosage ad-
justments may be necessary). May alter the effective-
ness of hormonal contraceptives (alternative
method of contraception recommended). Drugs that
qgastric pH, including antacids, histamine H2 an-
tagonists, didanosine (chewable tablets, because
of buffer), and gastric acid–pump inhibitorsp
absorption (wait 2 hr before administration of keto-
conazole). Sucralfate and isoniazid alsopbioavail-
ability.qhepatotoxicity with other hepatotoxic
agents, including alcohol. Disulfiram-like reaction
may occur with alcohol. Rifampin or isoniazid
mayplevels and effectiveness. Maypabsorption and
effectiveness of theophylline.

Route/Dosage
PO (Adults): Antifungal—200–400 mg/day, sin-
gle dose. Prostate cancer—400 mg 3 times daily
(unlabeled).
PO (Children �2 yr): 3.3–6.6 mg/kg/day, single
dose.

Availability (generic available)
Tablets: 200 mg. Oral suspension: 100 mg/5
mL.

NURSING IMPLICATIONS
Assessment
● Assess patient for symptoms of infection prior to

and periodically during therapy.
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● Specimens for culture should be taken prior to
instituting therapy. Therapy may be started before
results are obtained.

● Lab Test Considerations: Monitor hepatic func-
tion tests prior to and monthly for 3–4 mo and then
periodically during therapy. May causeqAST, ALT,
serum alkaline phosphatase, and bilirubin concen-
trations. Ketoconazole should be discontinued if even
minor abnormalities occur.

● May causepserum testosterone concentrations.

Potential Nursing Diagnoses
Risk for infection (Indications)
Noncompliance (Patient/Family Teaching)

Implementation
● PO: Administer with meals or snacks to minimize

nausea and vomiting.
● Shake suspension well prior to administration.
● Do not administer histamine H2 antagonists or

antacids within 2 hr of ketoconazole.
● For patients with achlorhydria, dissolve each tab-

let in 4 mL of aqueous solution of 0.2 N hydro-
chloric acid. Use a glass or plastic straw to avoid
contact with teeth and follow with a glass of wa-
ter, swished in mouth and swallowed.

Patient/Family Teaching
● Instruct patient to take medication as directed, at

the same time each day, even if feeling better.
Take missed doses as soon as remembered; if al-
most time for next dose, space missed dose and
next dose 10–12 hr apart.

● Advise patient to avoid concurrent use of alcohol
while taking ketoconazole; may cause a di-
sulfiram-like reaction (flushing, rash, peripheral
edema, nausea, headache) and increase the risk
of hepatotoxicity.

● May cause dizziness or drowsiness. Caution pa-
tient to avoid driving or other activities requiring
alertness until response to medication is known.

● Advise patient to avoid taking OTC antacids within
2 hr of ketoconazole.

● Caution patient to wear sunglasses and to avoid
prolonged exposure to bright light to prevent
photophobic reactions.

● Instruct patient to notify health care professional
if abdominal pain, fever, or diarrhea becomes
pronounced or if signs and symptoms of liver dys-
function (unusual fatigue, anorexia, nausea, vom-
iting, jaundice, dark urine, or pale stools) occur.

● Advise patient to use a nonhormonal form of con-
traception during ketoconazole therapy.

Evaluation/Desired Outcomes
● Resolution of clinical and laboratory indications

of fungal infections.
● Minimal treatment for candidiasis is 1–2 wk and

for other systemic mycoses is 6 mo.

● Chronic mucocutaneous candidiasis usually re-
quires maintenance therapy.

ketoconazole, See ANTIFUNGALS
(TOPICAL).

ketoprofen (kee-toe-proe-fen)
Apo-Keto, Apo-Keto-E,
Orudis-E, Orudis-SR, Rhodis

Classification
Therapeutic: antipyretics, antirheumatics,
nonopioid analgesics, nonsteroidal anti-in-
flammatory agents
Pharmacologic: nonopioid analgesics

Pregnancy Category B (first trimester)

Indications
Inflammatory disorders, including: Rheumatoid ar-
thritis, Osteoarthritis. Mild to moderate pain, includ-
ing dysmenorrhea and fever.

Action
Inhibits prostaglandin synthesis. Therapeutic Ef-
fects: Suppression of pain and inflammation. Re-
duction of fever.

Pharmacokinetics
Absorption: Well absorbed from the GI tract.
Distribution: Unknown.
Protein Binding: 99%.
Metabolism and Excretion: Mostly (60%) me-
tabolized by the liver; some renal excretion.
Half-life: 2–4 hr.

TIME/ACTION PROFILE

ROUTE ONSET PEAK DURATION

PO (analge-
sic)

within 60 min 1 hr 4–6 hr

PO (anti-in-
flamma-
tory)

few days–1 wk unknown up to 24 hr (SR
products)

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Cross-sen-
sitivity may exist with other NSAIDs, including aspi-
rin; Active GI bleeding; Ulcer disease; Some prod-
ucts contain tartrazine and should be avoided in
patients with known intolerance; Peri-operative pain
from coronary artery bypass graft (CABG) surgery.
Use Cautiously in: Cardiovascular disease or risk
factors for cardiovascular disease (mayqrisk of se-
rious cardiovascular thrombotic events, myocardial
infarction, and stroke, especially with prolonged
use); Severe renal, or hepatic disease; History of ul-
cer disease; Renal impairment (dosagepsug-
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gested); Geri: Extended-release product should not
be used in geriatric patients, patients of small stat-
ure, or patients with renal impairment;qrisk of
bleeding; Chronic alcohol use/abuse; OB, Lactation,
Pedi: Safety not established; avoid use during 2nd
half of pregnancy.

Adverse Reactions/Side Effects
CNS: drowsiness, headache, dizziness. EENT:
blurred vision, tinnitus. CV: edema. GI: DRUG-IN-
DUCED HEPATITIS, GI BLEEDING, constipation, diar-
rhea, dyspepsia, nausea, vomiting, anorexia, dis-
comfort, flatulence. GU: cystitis, hematuria, renal
failure. Derm: EXFOLIATIVE DERMATITIS, STEVENS-
JOHNSON SYNDROME, TOXIC EPIDERMAL NECROLYSIS,
photosensitivity, rashes. Endo: gynecomastia. He-
mat: blood dyscrasias, prolonged bleeding time.
MS: myalgia. Misc: allergic reactions including AN-
APHYLAXIS, fever.

Interactions
Drug-Drug: Aspirin alters distribution, metabo-
lism, and excretion of ketoprofen (concurrent use
not recommended).qadverse GI effects with other
NSAIDs, corticosteroids, or alcohol. Chronic use
with acetaminophen mayqrisk of adverse renal
reactions. Maypeffectiveness of diuretics or anti-
hypertensives. Mayqhypoglycemic effects of in-
sulin or sulfonylurea oral hypoglycemic agents.
Mayqserum lithium levels and increase the risk of
toxicity.qrisk of toxicity from methotrexate. Pro-
benecidqrisk of toxicity from ketoprofen (concur-
rent use not recommended).qrisk of bleeding with
cefotetan, cefoperazone, valproic acid, throm-
bolytic agents, clopidogrel, ticlopidine, eptifi-
batide, tirofiban, or anticoagulants.qrisk of
adverse hematologic reactions with antineoplas-
tics or radiation therapy.qrisk of nephrotoxicity
with cyclosporine.
Drug-Natural Products:qbleeding risk with
arnica, chamomile, clove, dong quai, feverfew,
garlic, ginger, ginkgo, and Panax ginseng.

Route/Dosage
PO (Adults): Anti-inflammatory—150–300 mg/
day in 3–4 divided doses or 150–200 mg once
daily as extended-release product; Analgesic—25–
50 mg q 6–8 hr.

Availability (generic available)
Capsules: 25 mg, 50 mg, 75 mg. Extended-re-
lease capsules: 100 mg, 150 mg, 200 mg.

NURSING IMPLICATIONS
Assessment
● Patients who have asthma, aspirin-induced al-

lergy, and nasal polyps are at increased risk for
developing hypersensitivity reactions. Assess for
rhinitis, wheezing, and urticaria.

● Assess for rash periodically during therapy. May
cause Stevens-Johnson syndrome or toxic epider-
mal necrolysis. Discontinue therapy if severe or if
accompanied with fever, general malaise, fatigue,
muscle or joint aches, blisters, oral lesions, con-
junctivitis, hepatitis and/or eosinophilia.

● Arthritis: Assess pain and range of motion prior
to and 1 hr following administration.

● Pain: Assess pain (note type, location, and inten-
sity) prior to and 1 hr following administration.

● Fever: Monitor temperature; note signs associ-
ated with fever (diaphoresis, tachycardia, mal-
aise).

● Lab Test Considerations: Evaluate BUN, se-
rum creatinine, CBC, and liver function tests peri-
odically in patients receiving prolonged therapy.

● Serum potassium, BUN, serum creatinine, alka-
line phosphatase, LDH, AST, and ALT tests may
showqlevels. Blood glucose, hemoglobin and
hematocrit concentrations, leukocyte and platelet
counts, and CCr may bep.

● May prolong bleeding time by 3–4 min.
● May alter results of urine albumin, bilirubin, 17-

ketosteroid, and 17-hydroxycorticosteroid deter-
minations.

Potential Nursing Diagnoses
Acute pain (Indications)
Impaired physical mobility (Indications)

Implementation
● Administration in higher-than-recommended

doses does not provide increased effectiveness
but may cause increased side effects. Use lowest
effective dose for shortest period of time.

● Coadministration with opioid analgesics may have
additive analgesic effects and may permit lower
opioid doses.

● Analgesic is more effective if given before pain
becomes severe.

● PO: For rapid initial effect, administer 30 min be-
fore or 2 hr after meals. Capsules may be admin-
istered with food, milk, or antacids containing
aluminum hydroxide and magnesium hydroxide
to decrease GI irritation.

● Extended-release capsules should be swallowed
whole; do not open or chew.
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● Dysmenorrhea: Administer as soon as possible
after the onset of menses.

Patient/Family Teaching
● Advise patient to take this medication with a full

glass of water and to remain in an upright posi-
tion for 15–30 min after administration.

● Instruct patient to take medication exactly as di-
rected. Take missed doses as soon as remem-
bered but not if almost time for the next dose. Do
not double doses.

● May cause drowsiness or dizziness. Advise patient
to avoid driving or other activities requiring alert-
ness until response to medication is known.

● Caution patient to avoid the concurrent use of alco-
hol, aspirin, acetaminophen, or other OTC medica-
tions without consulting health care professional.

● Advise patient to inform health care professional of
medication regimen prior to treatment or surgery.

● Caution patient to wear sunscreen and protective
clothing to prevent photosensitivity reactions.

● Instruct patients not to take OTC ketoprofen
preparations for more than 10 days for pain or
more than 3 days for fever and to consult health
care professional if symptoms persist or worsen.

● Caution patient that use of ketoprofen with 3 or
more glasses of alcohol may increase risk of GI
bleeding.

● Advise patient to consult health care professional
if rash, itching, visual disturbances, tinnitus,
weight gain, edema, black stools, persistent head-
ache, or influenza-like syndrome (chills, fever,
muscle aches, pain) occurs.

Evaluation/Desired Outcomes
● Improved joint mobility.
● Decrease in severity of pain. Improvement in ar-

thritis may be seen in a few days to 1 wk; 1–2 wk
may be required for maximum effectiveness. Pa-
tients who do not respond to one NSAID may re-
spond to another.

● Reduction of fever.

ketorolac† (kee-toe-role-ak)
Sprix, Toradol, Toradol
Classification
Therapeutic: nonsteroidal anti-inflammatory
agents, nonopioid analgesics
Pharmacologic: pyrroziline carboxylic acid

Pregnancy Category C (oral, nasal spray
[�30 wk gestation]), D (nasal spray [�30
wk gestation)
†See Appendix C for ophthalmic use

Indications
Short-term management of pain (not to exceed 5
days total for all routes combined).

Action
Inhibits prostaglandin synthesis, producing periph-
erally mediated analgesia. Also has antipyretic and
anti-inflammatory properties. Therapeutic Ef-
fects: Decreased pain.

Pharmacokinetics
Absorption: Rapidly and completely absorbed fol-
lowing all routes of administration.
Distribution: Enters breast milk in low concen-
trations.
Metabolism and Excretion: Primarily metabo-
lized by the liver. Ketorolac and its metabolites are
excreted primarily by the kidneys (92%); 6% ex-
creted in feces.
Half-life: 4.5 hr (range 3.8–6.3 hr;qin geriatric
patients and patients with impaired renal function).

TIME/ACTION PROFILE (analgesic effects)

ROUTE ONSET PEAK DURATION

PO unknown 2–3 hr 4–6 hr or
longer

IM, IV 10 min 1–2 hr 6 hr or longer
IN unknown unknown 6–8 hr or

longer

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Cross-sen-
sitivity with other NSAIDs may exist; Preoperative
use; Active or history of peptic ulcer disease or GI
bleeding; Known alcohol intolerance (injection
only); Perioperative pain from coronary artery by-
pass graft (CABG) surgery; Cerebrovascular bleed-
ing; Advanced renal impairment or at risk for renal
failure due to volume depletion; Concurrent use of
pentoxifylline or probenecid; OB: Chronic use in 3rd
trimester may cause constriction of ductus arteri-
osus. May inhibit labor andqmaternal bleeding at
delivery; Lactation: Lactation.
Use Cautiously in: Cardiovascular disease or risk
factors for cardiovascular disease (mayqrisk of se-
rious cardiovascular thrombotic events, myocardial
infarction, and stroke, especially with prolonged
use); Heart failure; Coagulation disorders; Mild-to-
moderate renal impairment (dosage reduction may
be required); Hepatic impairment; Pedi: Safety not
established; Geri: Appears on Beers list;qrisk of GI
bleeding.

Adverse Reactions/Side Effects
CNS: STROKE, drowsiness, abnormal thinking, dizzi-
ness, euphoria, headache. EENT:qlacrimation
(spray), nasal discomfort (spray), throat irritation
(spray). Resp: asthma, dyspnea. CV: MYOCARDIAL
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INFARCTION, edema, pallor, vasodilation. GI: GI

BLEEDING, abnormal taste, diarrhea, dry mouth, dys-
pepsia, GI pain,qliver enzymes, nausea. GU: oligu-
ria, renal toxicity, urinary frequency. Derm: EXFOLI-
ATIVE DERMATITIS, STEVENS-JOHNSON SYNDROME, TOXIC

EPIDERMAL NECROLYSIS, pruritus, purpura, sweating,
urticaria. Hemat: prolonged bleeding time. Local:
injection site pain. Neuro: paresthesia. Misc: al-
lergic reactions including, anaphylaxis.

Interactions
Drug-Drug: Probenecidqlevels and the risk of
adverse reactions; concurrent use is contraindi-
cated.qrisk of bleeding when used with pentoxi-
fylline; concurrent use is contraindicated. Concur-
rent use with aspirin maypeffectiveness.qadverse
GI effects with aspirin, other NSAIDs, potassium
supplements, corticosteroids, or alcohol. May
peffectiveness of diuretics or anti-
hypertensives. Mayqserum lithium levels andq
risk of toxicity.qrisk of toxicity from methotrex-
ate.qrisk of bleeding with cefotetan, cefopera-
zone, valproic acid, clopidogrel, ticlopidine,
tirofiban, eptifibatide, thrombolytic agents, or
anticoagulants.qrisk of adverse hematologic re-
actions with antineoplastics or radiation ther-
apy. Mayqrisk of nephrotoxicity from cyclospor-
ine.
Drug-Natural Products:qbleeding risk with
arnica, chamomile, clove, dong quai, feverfew,
garlic, ginger, ginkgo, Panax ginseng.

Route/Dosage
Oral therapy is indicated only as a continuation of
parenteral therapy. Total duration of therapy by all
routes should not exceed 5 days.
PO (Adults �65 yr): 20 mg initially, followed by
10 mg q 4–6 hr (not to exceed 40 mg/day).
PO (Adults �65 yr, �50 kg, or with renal im-
pairment): 10 mg q 4–6 hr (not to exceed 40 mg/
day).
IM (Adults �65 yr): Single dose—60 mg. Multi-
ple dosing—30 mg q 6 hr (not to exceed 120 mg/
day).
IM (Adults �65 yr, �50 kg, or with renal im-
pairment): Single dose—30 mg. Multiple dos-
ing—15 mg q 6 hr (not to exceed 60 mg/day).
IV (Adults �65 yr): Single dose—30 mg. Multi-
ple dosing—30 mg q 6 hr (not to exceed 120 mg/
day).
IV (Adults �65 yr, �50 kg, or with renal im-
pairment): Single dose— 15 mg. Multiple dos-
ing—15 mg q 6 hr (not to exceed 60 mg/day).

Intranasal (Adults �65 yr): 1 spray in each nos-
tril q 6–8 hr (not to exceed 4 sprays in each nostril/
day).
Intranasal (Adults �65 yr, �50 kg, or with re-
nal impairment): 1 spray in only one nostril q 6–
8 hr (not to exceed 4 sprays in one nostril/day).

Availability (generic available)
Tablets: 10 mg. Cost: Generic—$16.66/20. In-
jection: 15 mg/mL, 30 mg/mL. Nasal spray
(Sprix): 15.75 mg/spray in 1.7–g bottle (delivers 8
sprays).

NURSING IMPLICATIONS
Assessment
● Patients who have asthma, aspirin-induced al-

lergy, and nasal polyps are at increased risk for
developing hypersensitivity reactions. Assess for
rhinitis, asthma, and urticaria.

● Assess for rash periodically during therapy. May
cause Stevens-Johnson syndrome or toxic epider-
mal necrolysis. Discontinue therapy if severe or if
accompanied with fever, general malaise, fatigue,
muscle or joint aches, blisters, oral lesions, con-
junctivitis, hepatitis and/or eosinophilia.

● Pain: Assess pain (note type, location, and inten-
sity) prior to and 1–2 hr following administra-
tion.

● Lab Test Considerations: Evaluate liver func-
tion tests, especially AST and ALT, periodically in
patients receiving prolonged therapy. May cause
qlevels.

● May cause prolonged bleeding time that may per-
sist for 24–48 hr following discontinuation of
therapy.

● May causeqBUN, serum creatinine, or potas-
sium concentrations.

Potential Nursing Diagnoses
Acute pain (Indications)

Implementation
● Do not confuse Toradol (ketorolac) with trama-

dol (Ultram).
● Administration in higher-than-recommended

doses does not provide increased effectiveness
but may cause increased side effects. Duration of
ketorolac therapy, by all routes combined, should
not exceed 5 days. Use lowest effective dose for
shortest period of time.

● Coadministration with opioid analgesics may have
additive analgesic effects and may permit lower
opioid doses.
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● PO: Ketorolac therapy should always be given ini-
tially by the IM or IV route. Use oral therapy only
as a continuation of parenteral therapy.

IV Administration

● pH: 6.9–7.9.
● Direct IV: Administer undiluted. Concentra-

tion: 15–30 mg/mL. Rate: Administer over at
least 15 sec.

● Y-Site Compatibility: alfentanil, amikacin, ami-
nophylline, amphotericin B lipid complex, am-
photericin B liposome, anidulafungin, argatro-
ban, ascorbic acid, atracurium, atropine,
aztreonam, benztropine, bivalirudin, bleomycin,
bumetanide, buprenorphine, butorphanol, car-
boplatin, carmustine, cefazolin, cefoperazone,
cefotaxime, cefotetan, cefoxitin, ceftazidime, cef-
triaxone, cefuroxime, chloramphenicol, cisatra-
curium, cisplatin, clindamycin, cyanocobalamin,
cyclophosphamide, cyclosporine, cytarabine,
dactinomycin, daptomycin, dexamethasone, dex-
medetomidine, digoxin, docetaxel, dopamine,
doxacurium, doxorubicin hydrochloride, enala-
prilat, ephedrine, epinephrine, epoetin alfa, eftifi-
batide, ertapenem, etoposide, etoposide phos-
phate, famotidine, fentanyl, fluconazole,
fludarabine, fluorouracil, folic acid, furosemide,
gentamicin, glycopyrrolate, granisetron, heparin,
hydrocortisone, hydromorphone, ifosfamide, imi-
penem/cilastatin, indomethacin, insulin, irinote-
can, isoproterenol, lidocaine, linezolid, loraze-
pam, magnesium sulfate, mannitol,
mechlorethamine, meperidine, methadone,
methotrexate, methylprednisolone, metoclopra-
mide, metoprolol, metronidazole, milrinone, mi-
toxantrone, morphine, multivitamins, nafcillin,
naloxone, nesiritide, nitroglycerin, nitroprusside,
norepinephrine, octreotide, ondansetron, oxacil-
lin, oxaliplatin, oxytocin, paclitaxel, palonose-
tron, pamidronate, pemetrexed, penicillin G,
phenobarbital, phenylephrine, phytonadione, pi-
peracillin/tazobactam, potassium acetate, potas-
sium chloride, procainamide, propranolol, rani-
tidine, remifentanil, sodium acetate, sodium
bicarbonate, streptokinase, succinylcholine, su-
fentanil, tacrolimus, teniposide, theophylline, thi-
otepa, ticarcillin/clavulanate, tigecycline, tirofi-
ban, tobramycin, trimetaphan, vasopressin,
verapamil, vincristine, voriconazole, zoledronic
acid.

● Y-Site Incompatibility: acyclovir, amphotericin
B colloidal, azathioprine, azithromycin, calcium
chloride, caspofungin, chlorpromazine, dantro-
lene, diazepam, diazoxide, diltiazem, diphenhydra-
mine, dobutamine, doxycycline, epirubicin, eryth-
romycin, esmolol, fenoldopam, ganciclovir,

gemcitabine, haloperidol, hydroxyzine, idarubicin,
labetalol, levofloxacin, metaraminol, methox-
amine, midazolam, mycophenolate, nalbuphine,
pantoprazole, papaverine, pentamidine, pentazo-
cine, phentolamine, phenytoin, prochlorperazine,
promethazine, protamine, pyridoxime, quinupris-
tin/dalfopristin, rocuronium, tolazoline, trimetho-
prim/sulfamethoxazole, vancomycin, vecuronium,
vinorelbine.

● Solution Compatibility: D5/0.9% NaCl, D5W,
Ringer’s injection, lactated Ringer’s injection,
0.9% NaCl.

● Intranasal: Activate pump before first use by
holding bottle arm’s length away with index finger
and middle finger resting on top of finger flange
and thumb supporting base. Press down evenly
and release pump 5 times to activate. Prior to
each use, blow nose gently to clear nostrils. Sit up
straight or stand. Tilt head slightly forward. Insert
tip of container into nostril. Point container away
from center of nose. Push down to spray. Bottles
are for 24 hr use; discard bottle no more than 24
hours after taking first dose, even if the bottle still
contains some liquid.

Patient/Family Teaching
● Instruct patient on how and when to ask for and

take pain medication.
● Instruct patient to take medication exactly as di-

rected. Take missed doses as soon as remem-
bered if not almost time for next dose. Do not
double doses. Do not take more than prescribed
or for longer than 5 days.

● May cause drowsiness or dizziness. Advise patient
to avoid driving or other activities requiring alert-
ness until response to the medication is known.

● Caution patient to avoid the concurrent use of al-
cohol, aspirin, NSAIDs, acetaminophen, or other
OTC medications without consulting health care
professional.

● Advise patient to inform health care professional
of medication regimen prior to treatment or sur-
gery.

● Advise patient to consult health care professional
if rash, itching, visual disturbances, tinnitus,
weight gain, edema, black stools, persistent head-
ache, or influenza-like syndrome (chills, fever,
muscle aches, pain) occurs.

● Intranasal: Instruct patient on correct technique
for administration, need to open a new bottle
every 24 hr, and the 5 day limit for use.

Evaluation/Desired Outcomes
● Decrease in severity of pain. Patients who do not

respond to one NSAID may respond to another.
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labetalol (la-bet-a-lole)
Trandate
Classification
Therapeutic: antianginals, antihypertensives
Pharmacologic: beta blockers

Pregnancy Category C

Indications
Management of hypertension.

Action
Blocks stimulation of beta1 (myocardial)- and beta2

(pulmonary, vascular, and uterine)-adrenergic re-
ceptor sites. Also has alpha1-adrenergic blocking ac-
tivity, which may result in more orthostatic hypoten-
sion. Therapeutic Effects: Decreased BP.

Pharmacokinetics
Absorption: Well absorbed but rapidly undergoes
extensive first-pass hepatic metabolism, resulting in
25% bioavailability.
Distribution: Some CNS penetration; crosses the
placenta.
Metabolism and Excretion: Undergoes exten-
sive hepatic metabolism.
Half-life: 3–8 hr.

TIME/ACTION PROFILE (cardiovascular
effects)

ROUTE ONSET PEAK DURATION

PO 20 min–2 hr 1–4 hr 8–12 hr
IV 2–5 min 5 min 16–18 hr

Contraindications/Precautions
Contraindicated in: Uncompensated HF; Pulmo-
nary edema; Cardiogenic shock; Bradycardia or
heart block.
Use Cautiously in: Renal impairment; Hepatic
impairment; Pulmonary disease (including asthma);
Diabetes mellitus (may mask signs of hypoglyce-
mia); Thyrotoxicosis (may mask symptoms); Pa-
tients with a history of severe allergic reactions (in-
tensity of reactions may beq); OB: May cause fetal/
neonatal bradycardia, hypotension, hypoglycemia,
or respiratory depression; Lactation: Usually com-
patible with breastfeeding (AAP); Pedi: Safety not es-
tablished; Geri:qsensitivity to beta blockers (qrisk
of orthostatic hypotension); initial dosageprecom-
mended.

Adverse Reactions/Side Effects
CNS: fatigue, weakness, anxiety, depression, dizzi-
ness, drowsiness, insomnia, memory loss, mental

status changes, nightmares. EENT: blurred vision,
dry eyes, intraoperative floppy iris syndrome, nasal
stuffiness. Resp: bronchospasm, wheezing. CV: AR-
RHYTHMIAS, BRADYCARDIA, CHF, PULMONARY EDEMA,
orthostatic hypotension. GI: constipation, diarrhea,
nausea. GU: erectile dysfunction,plibido. Derm:
itching, rashes. Endo: hyperglycemia, hypoglyce-
mia. MS: arthralgia, back pain, muscle cramps.
Neuro: paresthesia.

Interactions
Drug-Drug: General anesthesia and verapamil
may cause additive myocardial depression. Additive
bradycardia may occur with digoxin, verapamil,
or diltiazem. Additive hypotension may occur with
other antihypertensives, acute ingestion of alco-
hol, or nitrates. Concurrent thyroid administra-
tion maypeffectiveness. May alter the effectiveness
of insulin or oral hypoglycemic agents (dose
adjustments may be necessary). Maypthe effective-
ness of adrenergic bronchodilators and the-
ophylline. Maypbeneficial beta cardiovascular ef-
fects of dopamine or dobutamine. Use cautiously
within 14 days of MAO inhibitor therapy (may re-
sult in hypertension). Effects may beqby propran-
olol or cimetidine. Concurrent NSAIDs maypanti-
hypertensive action.

Route/Dosage
PO (Adults): 100 mg twice daily initially, may beq
by 100 mg twice daily q 2–3 days as needed (usual
range 400–800 mg/day in 2–3 divided doses;
doses up to 1.2–2.4 g/day have been used).
IV (Adults): 20 mg (0.25 mg/kg) initially, addi-
tional doses of 40–80 mg may be given q 10 min as
needed (not to exceed 300 mg total dose) or 2 mg/
min infusion (range 50–300 mg total dose re-
quired).

Availability (generic available)
Tablets: 100 mg, 200 mg, 300 mg. Cost: Ge-
neric—100 mg $54.00/180, 200 mg $76.99/180,
300 mg $101.99/180. Injection: 5 mg/mL.

NURSING IMPLICATIONS
Assessment
● Monitor BP and pulse frequently during dose ad-

justment and periodically during therapy. Assess
for orthostatic hypotension when assisting patient
up from supine position.

● Check frequency of refills to determine compli-
ance.

● Patients receiving labetalol IV must be supine
during and for 3 hr after administration. Vital
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signs should be monitored every 5–15 min dur-
ing and for several hours after administration.

● Monitor intake and output ratios and daily
weight. Assess patient routinely for evidence of
fluid overload (peripheral edema, dyspnea, rales/
crackles, fatigue, weight gain, jugular venous dis-
tention).

● Lab Test Considerations: May causeqBUN,
serum lipoprotein, potassium, triglyceride, and
uric acid levels.

● May causeqANA titers.
● May causeqin blood glucose levels.
● May causeqserum alkaline phosphatase, LDH,

AST, and ALT levels. Discontinue if jaundice or
laboratory signs of hepatic function impairment
occur.

● Toxicity and Overdose: Monitor patients re-
ceiving beta blockers for signs of overdose
(bradycardia, severe dizziness or fainting, severe
drowsiness, dyspnea, bluish fingernails or palms,
seizures). Notify health care professional imme-
diately if these signs occur.

● Glucagon has been used to treat bradycardia and
hypotension.

Potential Nursing Diagnoses
Decreased cardiac output (Side Effects)
Noncompliance (Patient/Family Teaching)

Implementation
● High Alert: IV vasoactive medications are inher-

ently dangerous. Before administering intra-
venously, have second practitioner independently
check original order, dosage calculations, and in-
fusion pump settings.

● Do not confuse labetalol with Lamictal.
● Discontinuation of concurrent clonidine should

take place gradually, with beta blocker discontin-
ued first. Then, after several days, discontinue
clonidine.

● PO: Take apical pulse prior to administering. If
�50 bpm or if arrhythmia occurs, withhold medi-
cation and notify health care professional.

● Administer with meals or directly after eating to
enhance absorption.

IV Administration

● pH: 3.0–4.0.
● Direct IV: Diluent: Administer undiluted. Con-

centration: 5 mg/mL. Rate: Administer slowly
over 2 min.

● Continuous Infusion: Diluent: Add 200 mg of
labetalol to 160 mL of diluent. May also be ad-
ministered as undiluted drug. Compatible dilu-
ents include D5W, 0.9% NaCl, D5/0.9% NaCl, and
LR. Concentration: Diluted: 1 mg/mL; Undi-
luted: 5 mg/mL. Rate: Administer at a rate of 2

mg/min. Titrate for desired response. Infuse via
infusion pump to ensure accurate dose.

● Y-Site Compatibility: alemtuzumab, alfentanil,
amikacin, aminocaproic acid, aminophylline,
amiodarone, anidulafungin, argatroban, ascorbic
acid, atracurium, atropine, aztreonam, bivaliru-
din, bleomycin, bumetanide, buprenorphine, bu-
torphanol, calcium chloride, calcium gluconate,
carboplatin, carmustine, caspofungin, cefazolin,
ceftazidine, chlorpromazine, cisplatin, clonidine,
cyanocobalamin, cyclophosphamide, cyclospor-
ine, dactinomycin, daptomycin, dexmedetomi-
dine, digoxin, diltiazem, diphenhydramine, dobu-
tamine, docetaxel, dopamine, doripenem,
doxacurium, doxorubicin hydrochloride, doxycy-
cline, enalaprilat, ephedrine, epinephrine, epi-
rubicin, epoetin alfa, eptifibatide, ertapenem,
erythromycin lactobionate, esmolol, etoposide,
etoposide phosphate, famotidine, fenoldopam,
fentanyl, fluconazole, fludarabine, fluorouracil,
folic acid, ganciclovir, gemcitabine, gentamicin,
glycopyrrolate, granisetron, hydromorphone, ida-
rubicin, ifosfamide, imipenem/cilastatin, irinote-
can, isoproterenol, levofloxacin, lidocaine, line-
zolid, lorazepam, magnesium sulfate, mannitol,
mechlorethamine, meperidine, metaraminol, me-
thoxamine, methyldopate, methylprednisolone
sodium succinate, metoclopramide, metoprolol,
metronidazole, midazolam, milrinone, mitoxan-
trone, morphine, multivitamins, mycophenolate,
nalbuphine, naloxone, nicardipine, nitroglycerin,
nitroprusside, norepinephrine, octreotide, on-
dansetron, oxacillin, oxaliplatin, oxytocin, palon-
osetron, pamidronate, pancuronium, papaverine,
pemetrexed, pentamidine, pentazocine, pento-
barbital, phenobarbital, phentolamine, phenyl-
ephrine, phytonadione, potassium acetate, potas-
sium chloride, potassium phosphates,
procainamide, prochlorperazine, promethazine,
propofol, propranolol, protamine, pyridoxime,
quinupristin/dalfopristin, ranitidine, rocuronium,
sodium acetate, sodium bicarbonate, streptoki-
nase, succinylcholine, sufantanil, tacrolimus, te-
lavancin, teniposide, theophylline, thiamine, thi-
otepa, ticarcillin/clavulanate, tigecycline,
tirofiban, tobramycin, tolazoline, trimetaphan,
vancomycin, vasopressin, vecuronium, verapamil,
vincristine, vinorelbine, voriconazole, zoledronic
acid.

● Y-Site Incompatibility: acyclovir, amphotericin
B cholesteryl, amphotericin B colloidal, ampho-
tericin B lipid complex, amphotericin B lipo-
some, azathioprine, cefotaxime, cefotetan, cefoxi-
tin, ceftaroline, ceftriaxone, cefuroxime,
dantrolene, dexamethasone sodium phosphate,
diazepam, diazoxide, hydrocortisone sodium suc-
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cinate, indomethacin, insulin, ketorolac, mica-
fungin, nesiritide, paclitaxel, pantoprazole, peni-
cillin G, phenytoin, piperacillin/tazobactam,
thiopental, warfarin.

Patient/Family Teaching
● Instruct patient to take medication as directed, at

the same time each day, even if feeling well; do
not skip or double up on missed doses. Take
missed doses as soon as possible up to 8 hr be-
fore next dose. Abrupt withdrawal may precipitate
life-threatening arrhythmias, hypertension, or
myocardial ischemia.

● Advise patient to make sure enough medication is
available for weekends, holidays, and vacations. A
written prescription may be kept in wallet in case
of emergency.

● Teach patient and family how to check pulse and
BP. Instruct them to check pulse daily and BP bi-
weekly. Advise patient to hold dose and contact
health care professional if pulse is �50 bpm or
BP changes significantly.

● May cause drowsiness or dizziness. Caution pa-
tients to avoid driving or other activities that re-
quire alertness until response to the drug is
known. Caution patients receiving labetalol IV to
call for assistance during ambulation or transfer.

● Advise patients to make position changes slowly
to minimize orthostatic hypotension, especially
during initiation of therapy or when dose is in-
creased. Patients taking oral labetalol should be
especially cautious when drinking alcohol, stand-
ing for long periods, or exercising, and during
hot weather, because orthostatic hypotension is
enhanced.

● Caution patient that this medication may increase
sensitivity to cold.

● Instruct patient to notify health care professional
of all Rx or OTC medications, vitamins, or herbal
products being taken and to consult health care
professional before taking any Rx, OTC, or herbal
products, especially cold preparations, concur-
rently with this medication. Patients on anti-
hypertensive therapy should also avoid excessive
amounts of coffee, tea, and cola.

● Patients with diabetes should closely monitor
blood glucose, especially if weakness, malaise, ir-
ritability, or fatigue occurs. Medication may mask
tachycardia and increased BP as signs of hypogly-
cemia, but dizziness and sweating may still occur.

● Advise patient to notify health care professional if
slow pulse, difficulty breathing, wheezing, cold
hands and feet, dizziness, light-headedness, con-

fusion, depression, rash, fever, sore throat, un-
usual bleeding, or bruising occurs.

● Instruct patient to inform health care professional
of medication regimen prior to treatment or sur-
gery.

● Advise patient to carry identification describing
disease process and medication regimen at all
times.

● Hypertension: Reinforce the need to continue
additional therapies for hypertension (weight
loss, sodium restriction, stress reduction, regular
exercise, moderation of alcohol consumption,
and smoking cessation). Medication controls but
does not cure hypertension.

Evaluation/Desired Outcomes
● Decrease in BP.

REMS

lacosamide (la-kose-a-mide)
Vimpat
Classification
Therapeutic: anticonvulsants

Schedule V

Pregnancy Category C

Indications
Adjunctive therapy of partial-onset seizures.

Action
Mechanism is not known, but may involve enhance-
ment of slow inactivation of sodium channels with
resultant membrane stabilization; also binds to col-
lapsin response mediator protein-2 (CRMP-2)
which is involved in neural differentiation and
growth. Therapeutic Effects: Decreased inci-
dence and severity of partial-onset seizures.

Pharmacokinetics
Absorption: 100% absorbed following oral ad-
ministration; IV administration results in complete
bioavailability.
Distribution: Unknown.
Metabolism and Excretion: Partially metabo-
lized by the liver; 40% excreted in urine as un-
changed drug, 30% as a metabolite.
Half-life: 13 hr.

TIME/ACTION PROFILE (blood levels)

ROUTE ONSET PEAK DURATION

PO unknown 1–4 hr 12 hr
IV unknown end of infu-

sion
12 hr
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Contraindications/Precautions
Contraindicated in: Hypersensitivity; Severe he-
patic impairment; Lactation: Lactation.
Use Cautiously in: CCr �30 mL/min (use lower
daily dose); All patients (mayqrisk of suicidal
thoughts/behaviors); Mild to moderate hepatic im-
pairment; titrate dose carefully, use lower daily
dose; Known cardiac conduction problems or se-
vere cardiac disease (MI or HF); OB: Use only if po-
tential benefit justifies risk to the fetus; Pedi: Chil-
dren �17 yr (safety and effectiveness not
established); Geri: Titrate dose carefully.

Adverse Reactions/Side Effects
CNS: SUICIDAL THOUGHTS, dizziness, headache, syn-
cope, vertigo. EENT: diplopia. CV: PR interval pro-
longation. GI: nausea, vomiting. Neuro: ataxia.
Misc: physical dependence, psychological depen-
dence, multiorgan hypersensitivity reactions (Drug
Reaction with Eosinophilia and Systemic Symp-
toms—DRESS).

Interactions
Drug-Drug: Use cautiously with other drugs that
affect cardiac conduction.

Route/Dosage
PO, IV (Adults): 50 mg twice daily; may beq
weekly by 100 mg/day in two divided doses up to a
maintenance dose of 200–400 mg/day given in two
divided doses.

Hepatic/Renal Impairment
PO, IV (Adults): CCr �30 mL/min or mild to
moderate hepatic impairment—daily dose
should not exceed 300 mg.

Availability
Tablets: 50 mg, 150 mg, 200 mg. Solution for in-
jection: 10 mg/mL.

NURSING IMPLICATIONS
Assessment
● Assess location, duration, and characteristics of

seizure activity. Institute seizure precautions.
● Monitor closely for notable changes in behavior

that could indicate the emergence or worsening
of suicidal thoughts or behavior or depression.

● Assess ECG prior to therapy in patients with pre-
existing cardiac disease.

● Lab Test Considerations: May causeqALT,
which may return to normal without treatment.

Potential Nursing Diagnoses
Risk for injury (Indications)

Implementation
● IV administration is indicated for short term re-

placement when PO administration is not feasi-
ble. When switching from PO to IV, initial total

daily dose should be equivalent to total daily dose
and frequency of PO therapy. At end of IV period,
may switch to PO at equivalent daily dose and fre-
quency of IV therapy.

● PO: May be administered with or without food.

IV Administration

● pH: 3.5–5.0.
● Intermittent Infusion: Diluent: May be ad-

ministered undiluted or diluted with 0.9% NaCl,
D5W, or LR. Concentration: 10 mg/mL. Solu-
tion is clear and colorless; do not administer so-
lutions that are discolored or contain a precipi-
tate. Solution is stable for 24 hr at room
temperature. Discard unused portion. Rate: In-
fuse over 30–60 min.

Patient/Family Teaching
● Instruct patient to take lacosamide around the

clock, as directed. Medication should be gradu-
ally discontinued over at least 1 wk to prevent sei-
zures. Advise patient to read the Medication
Guide before starting therapy and with each Rx
refill.

● May cause dizziness, ataxia, and syncope. Caution
patient to avoid driving or other activities requir-
ing alertness until response to medication is
known. Tell patient not to resume driving until
physician gives clearance based on control of sei-
zure disorder. If syncope occurs, advise patient to
lay down with legs raised until recovered and no-
tify health care professional.

● Inform patients and families of risk of suicidal
thoughts and behavior and advise that behavioral
changes, emergency or worsening signs and
symptoms of depression, unusual changes in
mood, or emergence of suicidal thoughts, behav-
ior, or thoughts of self-harm should be reported
to health care professional immediately.

● Instruct patient to notify health care professional
if signs of multiorgan hypersensitivity reactions
(fever, rash, fatigue, jaundice, dark urine) occur.

● Advise patient to consult health care professional
before taking other Rx, OTC, or herbal prepara-
tion and to avoid taking alcohol or other CNS de-
pressants concurrently with lacosamide.

● Advise female patients to notify health care pro-
fessional if pregnancy is planned or suspected or
if breast feeding. Encourage pregnant patients to
enroll in the pregnancy registry by calling 1-888-
537-7734.

Evaluation/Desired Outcomes
● Decreased seizure activity.
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lactulose (lak-tyoo-lose)
Cholac, Constilac, Constulose, Enu-
lose, Generlac, Kristalose
Classification
Therapeutic: laxatives
Pharmacologic: osmotics

Pregnancy Category B

Indications
Treatment of chronic constipation. Adjunct in the
management of portal-systemic (hepatic) encepha-
lopathy (PSE).

Action
Increases water content and softens the stool. Low-
ers the pH of the colon, which inhibits the diffusion
of ammonia from the colon into the blood, thereby
reducing blood ammonia levels. Therapeutic Ef-
fects: Relief of constipation. Decreased blood am-
monia levels with improved mental status in PSE.

Pharmacokinetics
Absorption: Less than 3% absorbed after oral ad-
ministration.
Distribution: Unknown.
Metabolism and Excretion: Absorbed lactulose
is excreted unchanged in the urine. Unabsorbed lac-
tulose is metabolized by colonic bacteria to lactic,
acetic, and formic acids.
Half-life: Unknown.

TIME/ACTION PROFILE (relief of
constipation)

ROUTE ONSET PEAK DURATION

PO 24–48 hr unknown unknown

Contraindications/Precautions
Contraindicated in: Patients on low-galactose
diets.
Use Cautiously in: Diabetes mellitus; Excessive or
prolonged use (may lead to dependence); OB, Lac-
tation: Safety not established.

Adverse Reactions/Side Effects
GI: belching, cramps, distention, flatulence, diar-
rhea. Endo: hyperglycemia (diabetic patients).

Interactions
Drug-Drug: Should not be used with other laxa-
tives in the treatment of hepatic encephalopathy
(leads to inability to determine optimal dose of lac-
tulose). Anti-infectives maypeffectiveness in
treatment of hepatic encephalopathy.

Route/Dosage
Constipation
PO (Adults): 15–30 mL/day up to 60 mL/day as
liquid or 10–20 g as powder for oral solution (up
to 40 g /day has been used).
PO (Children): 7.5 mL daily after breakfast (unla-
beled).

PSE
PO (Adults): 30–45 mL 3–4 times/day; may be
given q 1–2 hr initially to induce laxation.
PO (Infants): 2.5–10 mL daily in 3–4 divided
doses (unlabeled).
PO (Children and Adolescents): 40–90 mL daily
in 3–4 divided doses (unlabeled).
Rect (Adults): 300 mL diluted and administered as
a retention enema q 4–6 hr.

Availability (generic available)
Oral solution: 10 g lactulose/15 mL. Rectal solu-
tion: 10 g lactulose/15 mL. Single-use packets
(Kristalose): 10 g (equal to 15 mL liquid lactu-
lose), 20 g (equal to 30 mL liquid lactulose).

NURSING IMPLICATIONS
Assessment
● Assess patient for abdominal distention, presence

of bowel sounds, and normal pattern of bowel
function.

● Assess color, consistency, and amount of stool
produced.

● PSE: Assess mental status (orientation, level of
consciousness) before and periodically through-
out course of therapy.

● Lab Test Considerations:pblood ammonia
concentrations by 25–50%.

● May causeqblood glucose levels in diabetic pa-
tients.

● Monitor serum electrolytes periodically when
used chronically. May cause diarrhea with result-
ing hypokalemia and hypernatremia.

Potential Nursing Diagnoses
Constipation (Indications)

Implementation
● When used in hepatic encephalopathy, adjust

dose until patient averages 2–3 soft bowel move-
ments per day. During initial therapy, 30–45 mL
may be given hourly to induce rapid laxation.

● Darkening of solution does not alter potency.
● PO: Mix with fruit juice, water, milk, or carbon-

ated citrus beverage to improve flavor. Administer
with a full glass (240 mL) of water or juice. May
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be administered on an empty stomach for more
rapid results.

● Dissolve single dose packets (Kristalose) in 4 oz
of water. Solution should be colorless to slightly
pale yellow.

● Rect: To administer enema, use rectal balloon
catheter. Mix 300 mL of lactulose with 700 mL of
water or 0.9% NaCl. Enema should be retained
for 30–60 min. If inadvertently evacuated, may
repeat administration.

Patient/Family Teaching
● Encourage patients to use other forms of bowel

regulation, such as increasing bulk in the diet, in-
creasing fluid intake, and increasing mobility.
Normal bowel habits are individualized and may
vary from 3 times/day to 3 times/wk.

● Caution patients that this medication may cause
belching, flatulence, or abdominal cramping.
Health care professional should be notified if this
becomes bothersome or if diarrhea occurs.

Evaluation/Desired Outcomes
● Passage of a soft, formed bowel movement, usu-

ally within 24–48 hr.
● Clearing of confusion, apathy, and irritation and

improved mental status in PSE. Improvement may
occur within 2 hr after enema and 24–48 hr after
oral administration.

lamiVUDine (la-mi-vyoo-deen)
Epivir, Epivir-HBV , 3TC
Classification
Therapeutic: antiretrovirals, antivirals
Pharmacologic: nucleoside reverse tran-
scriptase inhibitors

Pregnancy Category C

Indications
HIV infection (with other antiretrovirals). Chronic
hepatitis B infection. Unlabeled Use: Part of HIV-
postexposure prophylaxis with zidovudine and indi-
navir.

Action
After intracellular conversion to its active form (la-
mivudine-5-triphosphate), inhibits viral DNA synthe-
sis by inhibiting the enzyme reverse transcriptase.
Therapeutic Effects: Slows the progression of
HIV infection and decreases the occurrence of its se-
quelae. Increases CD4 cell counts and decreases vi-
ral load. Protection from liver damage caused by
chronic hepatitis B infection; decreases viral load.

Pharmacokinetics
Absorption: Well absorbed after oral administra-
tion (86% in adults, 66% in infants and children).

Distribution: Distributes into the extravascular
space. Some penetration into CSF; remainder of dis-
tribution unknown.
Metabolism and Excretion: Mostly excreted un-
changed in urine; �5% metabolized by the liver.
Half-life: Adults—3.7 hr; children—2 hr.

TIME/ACTION PROFILE (blood levels)

ROUTE ONSET PEAK DURATION

PO unknown 0.9 hr† 12 hr

†On an empty stomach; peak levels occur at 3.2 hr if lam-
ivudine is taken with food. Food does not affect total amount
of drug absorbed.

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Lactation:
Breastfeeding not recommended for HIV positive
mothers.
Use Cautiously in: Impaired renal function (q
dosing interval/pdose if CCr �50 mL/min); Women,
prolonged exposure, obesity, history of liver disease
(qrisk of lactic acidosis and severe hepatomegaly
with steatosis); Coinfection with hepatitis B (hepati-
tis may recur after discontinuation of lamivudine);
OB, Pedi: Pregnancy or children �3 mo (safety not
established); Geri:pdosage may be necessary due
to age-relatedpin renal function.
Exercise Extreme Caution in: Pedi: Pediatric
patients with a history of or significant risk factors
for pancreatitis (use only if no alternative).

Adverse Reactions/Side Effects
Noted for combination of lamivudine plus zidovu-
dine.
CNS: SEIZURES, fatigue, headache, insomnia, mal-
aise, depression, dizziness. Resp: cough. GI: HEPA-
TOMEGALY WITH STEATOSIS, PANCREATITIS (qin pediat-
ric patients), anorexia, diarrhea, nausea, vomiting,
abdominal discomfort,qliver enzymes, dyspepsia.
Derm: alopecia, erythema multiforme, rash, urti-
caria. Endo: hyperglycemia. F and E: lactic acido-
sis. Hemat: anemia, neutropenia, pure red cell
aplasia. MS: musculoskeletal pain, arthralgia, mus-
cle weakness, myalgia, rhabdomyolysis. Neuro:
neuropathy. Misc: hypersensitivity reactions includ-
ing ANAPHYLAXIS.

Interactions
Drug-Drug: Trimethoprim/sulfamethoxazole
qlevels (dose alteration may be necessary in renal
impairment).qrisk of pancreatitis with concurrent
use of other drugs causing pancreatitis.qrisk of
neuropathy with concurrent use of other drugs
causing neuropathy. Combination therapy with
tenofovir and abacavir may lead to virologic non-
response and should not be used.
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Route/Dosage
HIV infection
PO (Adults and Children �16 yr and �50 kg):
150 mg twice daily or 300 mg once daily.
PO (Adults �50 kg): 2 mg/kg twice daily.
PO (Children 3 mo–16 yr): Oral solution—4
mg/kg twice daily (up to 150 mg twice daily); Tab-
lets—14–21 kg: 75 mg twice daily; 22–29 kg: 75
mg in AM, 150 mg in PM; �30 kg: 150 mg twice
daily.

Renal Impairment
PO (Adults): CCr 30–49 mL/min—150 mg once
daily; CCr 15–29 mL/min—150 mg first dose,
then 100 mg once daily; CCr 5–14 mL/min—150
mg first dose, then 50 mg once daily; CCr �5 mL/
min—50 mg first dose, then 25 mg once daily.

Chronic Hepatitis B
PO (Adults): 100 mg once daily.

Renal Impairment
PO (Adults): CCr 30–49 mL/min—100 mg first
dose, then 50 mg once daily; CCr 15–29 mL/
min—100 mg first dose, then 25 mg once daily;
CCr 5–14 mL/min—35 mg first dose, then 15 mg
once daily; CCr �5 mL/min—35 mg first dose,
then 10 mg once daily.
PO (Children 2–17 yr): 3 mg/kg once daily (up
to 100 mg/day).

Availability
Epivir
Tablets: 150 mg, 300 mg. Oral solution (straw-
berry-banana flavor): 10 mg/mL. In combina-
tion with: abacavir (Epzicom); zidovudine (Com-
bivir); zidovudine and abacavir (Trizivir). See
Appendix B.

Epivir-HBV
Tablets: 100 mg. Oral solution (strawberry-ba-
nana flavor): 5 mg/mL.

NURSING IMPLICATIONS
Assessment
● Assess patient, especially pediatric patients, for

signs of pancreatitis (nausea, vomiting, abdomi-
nal pain) periodically during therapy. May re-
quire discontinuation of therapy.

● HIV: Assess patient for change in severity of
symptoms of HIV infection and for symptoms of
opportunistic infection during therapy.

● Monitor patient for signs and symptoms of pe-
ripheral neuropathy (tingling, burning, numb-
ness, or pain in hands or feet); may be difficult to

differentiate from peripheral neuropathy of se-
vere HIV disease. May require discontinuation of
therapy.

● Chronic Hepatitis B Infection: Monitor signs
of hepatitis (jaundice, fatigue, anorexia, pruritus)
during therapy.

● Lab Test Considerations: .
● Monitor viral load and CD4 levels before and pe-

riodically during therapy.
● Monitor serum amylase, lipase, and triglycerides

periodically during therapy. Elevated serum levels
may indicate pancreatitis and require discontinu-
ation.

● Monitor liver function. May causeqlevels of AST,
ALT, CPK, bilirubin, and alkaline phosphatase,
which usually resolve after interruption of ther-
apy. Lactic acidosis may occur with hepatic toxic-
ity causing hepatic steatosis; may be fatal, espe-
cially in women.

● May rarely cause neutropenia and anemia.

Potential Nursing Diagnoses
Risk for infection (Indications)

Implementation
● Do not confuse lamivudine with lamotrigine. Do

not confuse Epivir tablets and oral solution with
Epivir-HBV tablets and oral solutions. Epivir Tab-
lets and Oral Solution contain a higher dose of
the same active ingredient (lamivudine) than in
Epivir-HBV Tablets and Oral Solution. Epivir-HBV
was developed for patients with hepatitis B and
should not be used for patients dually infected
with HIV and hepatitis B; use may lead to lamivu-
dine-resistant HIV due to subtherapeutic dose.

● PO: May be administered without regard to food.

Patient/Family Teaching
● Instruct patient to take lamivudine as directed,

every 12 hr. Explain the difference between Epivir
and Epivir-HBV to patients. Emphasize the impor-
tance of compliance with full course of therapy,
not taking more than the prescribed amount, and
not discontinuing without consulting health care
professional. Take missed doses as soon as possi-
ble unless almost time for next dose. Do not dou-
ble doses. Caution patient not to share medica-
tion with others.

● Inform patient that lamivudine does not cure HIV
disease or prevent associated or opportunistic in-
fections. Lamivudine does not reduce the risk of
transmission of HIV to others through sexual con-
tact or blood contamination. Caution patient to
use a condom during sexual contact and avoid
sharing needles or donating blood to prevent
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spreading HIV to others. Advise patient that the
long-term effects of lamivudine are unknown at
this time.

● Instruct patient to notify health care professional
promptly if signs of peripheral neuropathy or
pancreatitis occur.

● Instruct patient to notify health care professional
of all Rx or OTC medications, vitamins, or herbal
products being taken and to consult health care
professional before taking other Rx, OTC, or
herbal products.

● Emphasize the importance of regular follow-up
exams and blood tests to determine progress and
monitor for side effects.

Evaluation/Desired Outcomes
● Slowing of the progression of HIV infection and

its sequelae.
● Decrease in viral load and improvement in CD4

levels in patients with advanced HIV infection.
● Protection from liver damage caused by chronic

hepatitis B infection; decreases viral load.

lamoTRIgine (la-moe-tri-jeen)
LaMICtal, LaMICtal XR
Classification
Therapeutic: anticonvulsants

Pregnancy Category C

Indications
Adjunct treatment of partial seizures in adults and
children with epilepsy (immediate-release, ex-
tended-release, chewable, and orally disintegrating
tablets). Lennox-Gastaut syndrome (immediate-re-
lease, chewable, and orally disintegrating tablets
only). Adjunct treatment of primary generalized
tonic-clonic seizures in adults and children (imme-
diate-release, extended-release, chewable, and
orally disintegrating tablets). Conversion to mono-
therapy in adults with partial seizures receiving car-
bamazepine, phenytoin, phenobarbital, primidone,
or valproate as the single antiepileptic drug (imme-
diate-release, extended-release, chewable, and
orally disintegrating tablets only). Maintenance
treatment of bipolar disorder (immediate-release,
chewable, and orally disintegrating tablets only).

Action
Stabilizes neuronal membranes by inhibiting sodium
transport. Therapeutic Effects: Decreased inci-
dence of seizures. Delayed time to recurrence of
mood episodes.

Pharmacokinetics
Absorption: 98% absorbed following oral admin-
istration.

Distribution: Enters breast milk. Highly bound to
melanin-containing tissues (eyes, pigmented skin).
Metabolism and Excretion: Mostly metabolized
by the liver to inactive metabolites; 10% excreted
unchanged by the kidneys.
Half-life: Children taking enzyme– inducing anti-
epileptic drugs (AEDs): 7–10 hr; Children taking
enzyme inducers and valproic acid : 15–27 hr; Chil-
dren taking valproic acid: 44–94 hr; Adults: 25.4 hr
(during chronic therapy of lamotrigine alone).

TIME/ACTION PROFILE (blood levels)

ROUTE ONSET PEAK DURATION

PO unknown 1.4–4.8 hr;
4–10 hr
(XR)

unknown

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Lactation:
Lactation.
Use Cautiously in: All patients (mayqrisk of sui-
cidal thoughts/behaviors); Patients with renal dys-
function, impaired cardiac function, and hepatic
dysfunction (lower maintenance doses may be re-
quired); Prior history of rash to lamotrigine; OB: Ex-
posure during first trimester mayqrisk of cleft lip/
palate; Pedi: Immediate-release, chewable, and
orally disintegrating tablets not safe for children �2
yr; extended-release tablets not approved for use in
children �13 yr.

Adverse Reactions/Side Effects
CNS: ASEPTIC MENINGITIS, SUICIDAL THOUGHTS, ataxia,
dizziness, headache, behavior changes, depression,
drowsiness, insomnia, tremor. EENT: blurred vi-
sion, double vision, rhinitis. GI: HEPATIC FAILURE,
nausea, vomiting. GU: vaginitis. Derm: photosensi-
tivity, rash (higher incidence in children, patients
taking valproic acid, high initial doses, or rapid dose
increases). MS: arthralgia. Misc: MULTI-ORGAN HY-
PERSENSITIVITY REACTIONS, STEVENS-JOHNSON SYN-
DROME.

Interactions
Drug-Drug: Concurrent use with carbamazepine
may result inplevels of lamotrigine andqlevels of
an active metabolite of carbamazepine. Lamotrigine
levels arepby concurrent use of phenobarbital,
phenytoin, or primidone. Concurrent use with
valproic acid results in a twofoldqin lamotrigine
levels,qincidence of rash, and apin valproic acid
level (lamotrigine dose should bepby at least
50%). Oral contraceptives maypserum levels of
lamotrigine (dose adjustments may be necessary
when starting and stopping oral contraceptives).
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Route/Dosage
Epilepsy
In Combination with Other Antiepileptic
Agents
PO (Adults and Children �12 yr; Immediate-
release, chewable, or orally disintegrating
tablets): Patients taking anti-epileptic drugs
other than carbamazepine, phenobarbital, phe-
nytoin, primidone, or valproate—25 mg daily for
first 2 wk, then 50 mg daily for next 2 wk; thenqby
50 mg/day every 1–2 wk to maintenance dose of
225–375 mg/day (in 2 divided doses); Patients
taking carbamazepine, phenobarbital, phenyt-
oin, or primidone (and not valproate)—50 mg
daily for first 2 wk, then 50 mg twice daily for next 2
wk; thenqby 100 mg/day every 1–2 wk to mainte-
nance dose of 300–500 mg/day (in 2 divided
doses); Patients taking regimen containing val-
proate—25 mg every other day for first 2 wk, then
25 mg daily for next 2 wk; thenqby 25–50 mg/day
every 1–2 wk to maintenance dose of 100–400 mg/
day (in 1–2 divided doses) (maintenance dose of
100–200 mg/day if receiving valproate alone).
PO (Adults and Children �13 yr; Extended-re-
lease tablets): Patients taking anti-epileptic
drugs other than carbamazepine, phenobarbital,
phenytoin, primidone, or valproate—25 mg daily
for first 2 wk, then 50 mg daily for next 2 wk; then
100 mg daily for 1 wk, then 150 mg daily for 1 wk,
then 200 mg daily for 1 wk, thenqby 100 mg/day
every week to maintenance dose of 300–400 mg
daily; Patients taking carbamazepine, phenobar-
bital, phenytoin, or primidone (and not val-
proate)—50 mg daily for first 2 wk, then 100 mg
daily for next 2 wk, then 200 mg daily for 1 wk, then
300 mg daily for 1 wk, then 400 mg daily for 1 wk,
thenqby 100 mg/day every week to maintenance
dose of 400–600 mg daily; Patients taking regi-
men containing valproate—25 mg every other
day for first 2 wk, then 25 mg daily for next 2 wk,
then 50 mg daily for 1 wk, then 100 mg daily for 1
wk, then 150 mg daily for 1 wk, then maintenance
dose of 200–250 mg daily.
PO (Children 2–12 yr; Immediate-release,
chewable, or orally disintegrating tablets): Pa-
tients taking anti-epileptic drugs other than car-
bamazepine, phenobarbital, phenytoin, primi-
done, or valproate —0.3 mg/kg/day in 1–2
divided doses (rounded down to nearest whole tab-
let) for first 2 wk, then 0.6 mg/kg/day in 2 divided
doses (rounded down to nearest whole tablet) for
next 2 wk; thenqby 0.6 mg/kg/day (rounded down
to nearest whole tablet) every 1–2 wk to mainte-

nance dose of 4.5–7.5 mg/kg/day (not to exceed
300 mg/day in 2 divided doses); Patients taking
carbamazepine, phenobarbital, phenytoin, or
primidone (and not valproate)—0.6 mg/kg/day
in 2 divided doses (rounded down to nearest whole
tablet) for first 2 wk, then 1.2 mg/kg/day in 2 di-
vided doses (rounded down to nearest whole tablet)
for next 2 wk; thenqby 1.2 mg/kg/day (rounded
down to nearest whole tablet) every 1–2 wk to
maintenance dose of 5–15 mg/kg/day (not to ex-
ceed 400 mg/day in 2 divided doses). Patients tak-
ing regimen containing valproate—0.15 mg/kg/
day in 1–2 divided doses (rounded down to nearest
whole tablet) for first 2 wk, then 0.3 mg/kg in 1–2
divided doses (rounded down to nearest whole tab-
let) for next 2 wk; thenqby 0.3 mg/kg/day
(rounded down to nearest whole tablet) every 1–2
wk to maintenance dose of 1–5 mg/kg/day (not to
exceed 200 mg/day in 1–2 divided doses) (mainte-
nance dose of 1–3 mg/kg/day if receiving valproate
alone).

Conversion to Monotherapy
PO (Adults and Children �16 yr; Immediate-
release, chewable, or orally disintegrating
tablets): Patients taking carbamazepine, pheno-
barbital, phenytoin, or primidone (and not val-
proate)—After achieving a dose of 500 mg/day (as
per dosing guidelines above),pdose of other anti-
epileptic by 20% weekly over 4 wk; Patients taking
regimen containing valproate—After achieving a
dose of 200 mg/day (as per dosing guidelines
above),pvalproate dose by 500 mg/day on a weekly
basis until a dose of 500 mg/day is achieved. Main-
tain the valproate dose of 500 mg/day and the lamo-
trigine dose of 500 mg/day for 1 wk. Thenqlamo-
trigine dose to 300 mg/day andpvalproate dose to
250 mg/day, and maintain these doses for 1 wk.
Then discontinue valproate andqlamotrigine dose
by 100 mg/day every wk until maintenance dose of
500 mg/day is achieved.
PO (Adults and Children �13 yr; Extended-
release tablets): Patients taking carbamaze-
pine, phenobarbital, phenytoin, or primidone
(and not valproate)—After achieving a dose of
500 mg/day (as per dosing guidelines above),p
dose of other antiepileptic by 20% weekly over 4 wk.
Two wk later,pdose of lamotrigine by 100 mg/day
every wk to achieve maintenance dose of 250–300
mg/day; Patients taking regimen containing val-
proate—After achieving a dose of 150 mg/day (as
per dosing guidelines above),pvalproate dose by
500 mg/day on a weekly basis until a dose of 500
mg/day is achieved. Maintain the valproate dose of
500 mg/day and the lamotrigine dose of 150 mg/day
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for 1 wk. Thenqlamotrigine dose to 200 mg/day
andpvalproate dose to 250 mg/day, and maintain
these doses for 1 wk. Then discontinue valproate
andqlamotrigine dose to 250–300 mg/day; Pa-
tients taking anti-epileptic drugs other than car-
bamazepine, phenobarbital, phenytoin, primi-
done, or valproate —After achieving a dose of
250–300 mg/day (as per dosing guidelines above),
pdose of other antiepileptic by 20% weekly over 4
wk.

Bipolar Disorder
Escalation Regimen
PO (Adults): Patients not taking cabamazepine,
phenobarbital, phenytoin, primidone, rifampin,
or valproate—25 mg daily for first 2 wk, then 50
mg daily for next 2 wk, then 100 mg daily for 1 wk,
then 200 mg daily; Patients taking valproate—25
mg every other day for first 2 wk, then 25 mg daily
for next 2 wk, then 50 mg daily for 1 wk, then 100
mg daily; Patients taking carbamazepine, pheno-
barbital, phenytoin, primidone, or rifampin (and
not valproate) 50 mg daily for first 2 wk, then 100
mg/day (in divided doses) for next 2 wk, then 200
mg/day (in divided doses) for one wk, then 300 mg/
day (in divided doses) for 1 wk, then up to 400 mg/
day (in divided doses).

Dosage Adjustment Following Discontin-
uation of Other Psychotropics
PO (Adults): Following discontinuation of val-
proate (if current dose 100 mg/day)—qto 150
mg/day for 1 wk, then 200 mg/day; Following dis-
continuation of carbamazepine, phenobarbital,
phenytoin, primidone, or rifampin (if current
dose 400 mg/day)—400 mg/day for 1 wk, then
300 mg/day for 1 wk, then 200 mg/day; Following
discontinuation of other psychotropics—main-
tain previous dose.

Availability (generic available)
Immediate-release tablets: 25 mg, 100 mg, 150
mg, 200 mg. Chewable dispersible tablets: 2
mg, 5 mg, 25 mg. Orally disintegrating tablets:
25 mg, 50 mg, 100 mg, 200 mg. Extended-release
tablets: 25 mg, 50 mg, 100 mg, 200 mg, 300 mg.

NURSING IMPLICATIONS
Assessment
● Monitor closely for notable changes in behavior

that could indicate the emergence or worsening
of suicidal thoughts or behavior or depression.

● Assess patient for skin rash frequently during
therapy. Discontinue lamotrigine at first sign of
rash; may be life-threatening. Stevens-Johnson
syndrome or toxic epidermal necrolysis may de-
velop. Rash usually occurs during the initial 2–8

wk of therapy and is more frequent in patients
taking multiple antiepileptic agents, especially
valproic acid, and much more frequent in pa-
tients �16 yr.

● Monitor for hypersensitivity reactions (fever, lym-
phadenopathy with or without rash). If cause
cannot be determined, discontinue lamotrigine
immediately.

● Seizures: Assess location, duration, and charac-
teristics of seizure activity.

● Bipolar disorders: Assess mood, ideation, and
behaviors frequently. Initiate suicide precautions
if indicated.

● Lab Test Considerations: Lamotrigine plasma
concentrations may be monitored periodically
during therapy, especially in patients concur-
rently taking other anticonvulsants. Therapeutic
plasma concentration range has not been estab-
lished, proposed therapeutic range: 1–5 mcg/
mL.

Potential Nursing Diagnoses
Risk for impaired skin integrity (Adverse Reactions)
Risk for injury (Side Effects)

Implementation
● Do not confuse lamotrigine (Lamictal) with lami-

vudine (Epivir) or levothyroxine.
● When converting from immediate-release to XR

form, initial dose of XR should match the total
daily dose of immediate-release lamotrigine;
monitor closely and adjust and needed.

● PO: May be administered without regard to
meals. Swallow XR tablets whole; do not break,
crush, or chew.

● Lamotrigine should be discontinued gradually
over at least 2 wk, unless safety concerns require
a more rapid withdrawal. Abrupt discontinuation
may cause increase in seizure frequency.

● Orally Disintegrating Tablets: Place on the
tongue and move around the mouth. Tablet will
rapidly disintegrate, can be swallowed with or
without water, and can be taken with or without
food.

● Chewable/Dispersible Tablets: May be swal-
lowed whole, chewed, or dispersed in water or
dispersed in fruit juice. If chewed, follow with wa-
ter or fruit juice to aid in swallowing. Only use
whole tablets, do not attempt to administer partial
quantities of dispersible tablets.

Patient/Family Teaching
● Instruct patient to take medication exactly as di-

rected. Take missed doses as soon as possible
unless almost time for next dose. Do not double
doses. Do not discontinue abruptly; may cause in-
crease in frequency of seizures. Instruct patient to
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read the Medication Guide before starting and
with each Rx refill, changes may occur.

● Advise patient to notify health care professional
immediately if skin rash, fever, or swollen lymph
glands occur or if frequency of seizures in-
creases.

● May cause dizziness, drowsiness, and blurred vi-
sion. Caution patient to avoid driving or activities
requiring alertness until response to medication
is known. Do not resume driving until physician
gives clearance based on control of seizure disor-
der.

● Caution patient to wear sunscreen and protective
clothing to prevent photosensitivity reactions.

● Advise patient and family to notify health care
professional if thoughts about suicide or dying,
attempts to commit suicide; new or worse de-
pression; new or worse anxiety; feeling very agi-
tated or restless; panic attacks; trouble sleeping;
new or worse irritability; acting aggressive; being
angry or violent; acting on dangerous impulses;
an extreme increase in activity and talking; other
unusual changes in behavior or mood or if symp-
toms of aseptic meningitis (headache, fever, nau-
sea, vomiting, and nuchal rigidity, rash, photo-
phobia, myalgia, chills, altered consciousness,
somnolence) occur.

● Advise patient to notify health care professional if
pregnancy is planned or suspected or if breast-
feeding.

● Instruct patient to notify health care professional
of medication regimen prior to treatment or sur-
gery.

● Advise patient to carry identification at all times
describing disease process and medication regi-
men.

Evaluation/Desired Outcomes
● Decrease in the frequency of or cessation of sei-

zures.
● Decreased incidence of mood swings in bipolar

disorders.

lansoprazole (lan-soe-pra-zole)
Prevacid, Prevacid 24 Hr
Classification
Therapeutic: antiulcer agents
Pharmacologic: proton-pump inhibitors

Pregnancy Category B

Indications
Erosive esophagitis. Duodenal ulcers (with or with-
out anti-infectives for Helicobacter pylori). Active

benign gastric ulcer. Short-term treatment of symp-
tomatic GERD. Healing and risk reduction of NSAID-
associated gastric ulcer. Pathologic hypersecretory
conditions, including Zollinger-Ellison syndrome.
OTC: Heartburn occurring �twice/wk.

Action
Binds to an enzyme in the presence of acidic gastric
pH, preventing the final transport of hydrogen ions
into the gastric lumen. Therapeutic Effects: Di-
minished accumulation of acid in the gastric lumen,
with lessened acid reflux. Healing of duodenal ul-
cers and esophagitis.

Pharmacokinetics
Absorption: 80% absorbed after oral administra-
tion.
Distribution: Unknown.
Protein Binding: 97%.
Metabolism and Excretion: Extensively metabo-
lized by the liver to inactive compounds. Converted
intracellularly to at least two other antisecretory
compounds.
Half-life: Children: 1.2–1.5 hr; Adults: 1.3–1.7 hr
(qin geriatric patients and patients with impaired
hepatic function).

TIME/ACTION PROFILE (acid suppression)

ROUTE ONSET PEAK DURATION

PO rapid 1.7 hr more than 24
hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity.
Use Cautiously in: Solutabs contain aspartame;
use caution when used in phenylketonurics; Severe
hepatic impairment (not to exceed 30 mg/day in
these patients); Patients using high-doses for �1
year (qrisk of hip, wrist, or spine fractures); OB,
Lactation: Safety not established; Pedi: Safety not es-
tablished in children �1 yr; Geri: Maintenance dose
not to exceed 30 mg/day unless additional acid sup-
pression is required.

Adverse Reactions/Side Effects
CNS: dizziness, headache. GI: diarrhea, abdominal
pain, nausea. Derm: rash. F and E: hypomagnese-
mia (especially if treatment duration �3 mo). MS:
bone fracture.

Interactions
Drug-Drug: Sucralfatepabsorption of lansopra-
zole (take 30 min before sucralfate). Maypabsorp-
tion of drugs requiring acid pH, including ketocon-
azole, itraconazole, atazanavir ampicillin,
iron salts, and digoxin. Mayqrisk of bleeding
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with warfarin(monitor INR/PT). Maypthe anti-
platelet effects of clopidogrel. Hypomagnesemiaq
risk of digoxin toxicity.

Route/Dosage
PO (Adults and children �12 yr): Short-term
treatment of duodenal ulcer—15 mg once daily
for 4 wk; H. pylori eradication to reduce the risk
of duodenal ulcer recurrence—30 mg twice daily
with clarithromycin 500 mg twice daily and amoxi-
cillin 1000 mg twice daily for 10–14 days (triple
therapy) or 30 mg 3 times daily with 1000 mg
amoxicillin 3 times daily for 14 days (dual therapy);
maintenance of healed duodenal ulcers—15 mg
once daily; short-term treatment of gastric ulcers/
healing of NSAID-associated gastric ulcer—30
mg once daily for up to 8 wk; risk reduction of
NSAID-associated gastric ulcer—15 mg once daily
for up to 12 wk; short-term treatment of sympto-
matic GERD—15 mg once daily for up to 8 wk;
short-term treatment of erosive esophagitis—30
mg once daily for up to 8 wk (8 additional weeks
may be necessary); maintenance of healing of
erosive esophagitis—15 mg once daily; patho-
logic hypersecretory conditions—60 mg once
daily intially, up to 90 mg twice daily (daily dose
�120 mg should be given in divided doses).
PO (Adults): OTC—15 mg once daily for up to 14
days (14 day course may be repeated every 4 mo).
PO (Children 1–11 yr and �30 kg): GERD—
30 mg once to twice daily.
PO (Children 1–11 yr and 10–30 kg):
GERD—15 mg once or twice daily.
PO (Children 1–11 yr and �10 kg): GERD—
7.5 mg once daily.

Availability (generic available)
Delayed-release capsules: 15 mgRx, OTC, 30 mg.
Delayed-release orally disintegrated tablets
(SoluTabs): 15 mg, 30 mg. In combination
with: amoxicillin and clarithromycin as part of a
compliance package (Prevpac). See Appendix B.

NURSING IMPLICATIONS
Assessment
● Assess patient routinely for epigastric or abdomi-

nal pain and for frank or occult blood in stool,
emesis, or gastric aspirate.

● Lab Test Considerations: May cause abnor-
mal liver function tests, includingqAST, ALT, al-
kaline phosphatase, LDH, and bilirubin.

● May causeqserum creatinine andqorpelec-
trolyte levels.

● May alter RBC, WBC, and platelet levels.
● May also causeqgastrin levels, abnormal A/G ra-

tio, hyperlipidemia, andqorpcholesterol.

● Monitor INR and prothrombin time in patients
taking warfarin.

● May cause hypomagnesemia. Monitor serum
magnesium prior to and periodically during ther-
apy.

Potential Nursing Diagnoses
Acute pain (Indications)

Implementation
● PO: Delayed-release capsules: Administer be-

fore meals. Swallow whole; do not crush or chew
capsule contents. Capsules may be opened and
sprinkled on 1 tbsp of applesauce, Ensure pud-
ding, cottage cheese, yogurt or strained pears and
swallowed immediately for patients with difficulty
swallowing.

● For patients with an NG tube, capsules may be
opened and intact granules may be mixed in 40
mL of apple juice and injected through the NG
tube into stomach. Flush NG tube with additional
apple juice to clear tube.

● Orally disintegrating tablets may be placed on
tongue, allowed to disintegrate and swallowed
with or without water. Do not cut or break tablet.
For administration via oral syringe or nasogastric
tube, Prevacid SoluTab can be administered by
placing a 15-mg tablet in oral syringe and draw-
ing up 4 mL of water, or a 30-mg tablet in oral sy-
ringe and drawing up 10 mL of water. Shake gen-
tly to allow for a quick dispersal. After tablet has
dispersed, administer the contents within 15 min-
utes. Refill syringe with 2 mL (5 mL for the 30-mg
tablet) of water, shake gently, and administer any
remaining contents and flush nasogastric tube.

● Antacids may be used concurrently.

Patient/Family Teaching
● Instruct patient to take medication as directed for

the full course of therapy, even if feeling better.
Take missed doses as soon as remembered un-
less almost time for next dose; do no double
doses.

● May occasionally cause dizziness. Caution patient
to avoid driving and other activities that require
alertness until response to medication is known.

● Advise patient to avoid alcohol, products contain-
ing aspirin or NSAIDs, and foods that may cause
an increase in GI irritation.

● Advise patient to report onset of black, tarry
stools; diarrhea; or abdominal pain to health care
professional promptly.

● Instruct patient to notify health care professional
of all Rx or OTC medications, vitamins, or herbal
products being taken and consult health care
professional before taking any new medications.



Name /bks_51510_deglin_dg/51510_l        02/21/2012 12:38PM     Plate # 0-Composite pg 765   # 13

lanthanum carbonate 765

� Canadian drug name. � Genetic implication. Strikethrough � Discontinued.

*CAPITALS indicates life-threatening; underlines indicate most frequent.

L

● Advise female patient to notify health care profes-
sional if pregnancy is planned or suspected or if
breastfeeding.

Evaluation/Desired Outcomes
● Decrease in abdominal pain or prevention of gas-

tric irritation and bleeding. Healing of duodenal
ulcers can be seen on x-ray examination or en-
doscopy. Therapy is continued for at least 2–4
wk. Therapy for pathologic hypersecretory condi-
tions may be long term.

● Healing in patients with erosive esophagitis. Ther-
apy is continued for up to 8 wk, and an additional
8-wk course may be used for patients who do not
heal in 8 wk or whose ulcer recurs.

lanthanum carbonate
(lan-than-um)
Fosrenol
Classification
Therapeutic: hypophosphatemics
Pharmacologic: phosphate binders

Pregnancy Category C

Indications
Reduction of serum phosphate levels associated with
end-stage renal disease.

Action
Dissociates in the upper GI tract forming lanthanate
ions, which form an insoluble complex with phos-
phate. Therapeutic Effects: Decreased serum
phosphate levels.

Pharmacokinetics
Absorption: Negligible absorption.
Distribution: Stays within the GI tract.
Metabolism and Excretion: Eliminated almost
entirely in feces.
Half-life: 53 hr (in plasma).

TIME/ACTION PROFILE (effect on phosphate
levels)

ROUTE ONSET PEAK DURATION

PO unknown 2–3 wk unknown

Contraindications/Precautions
Contraindicated in: Bowel obstruction; Ileus; Fe-
cal impaction; OB: Congenital abnormalities noted
in animal studies; Pedi: Potential negative effect on
developing bone.
Use Cautiously in: Patients with risk factors for
bowel obstruction, including history of GI surgery,
colon cancer, constipation, ileus, diabetes, or taking

medications that cause constipation; Lactation:
Safety not established.

Adverse Reactions/Side Effects
GI: nausea, vomiting, diarrhea, fecal impaction, GI
obstruction, ileus. F and E: hypocalcemia.

Interactions
Drug-Drug: Maypabosrption of fluoroquinolo-
nes, tetracyclines, and levothyroxine; administer
at least 1 hr before or 3 hr after lanthanum carbon-
ate.

Route/Dosage
PO (Adults): 1500 mg/day in divided doses; may
be titrated upward every 2–3 wk in increments of
750 mg/day up to 4500 mg/day (usual range 1500–
3000 mg/day).

Availability
Chewable tablets: 500 mg, 750 mg, 1000 mg.

NURSING IMPLICATIONS
Assessment
● Assess patient for nausea and vomiting during

therapy.
● Lab Test Considerations: Monitor serum

phosphate levels prior to and periodically during
therapy.

Potential Nursing Diagnoses
Nausea (Side Effects)

Implementation
● Do not confuse lanthanum carbonate with lithium

carbonate.
● Divide total daily dose and administer with meals.
● PO: Administer with or immediately after meals.

Tablets should be crushed or chewed completely
before swallowing; intact tablets should not be
swallowed.

Patient/Family Teaching
● Instruct patient to take lanthanum as directed.

Evaluation/Desired Outcomes
● Decrease in serum phosphate to below than 6.0

mg/dL in patients with end stage renal disease.

lapatinib (la-pat-i-nib)
Tykerb
Classification
Therapeutic: antineoplastics
Pharmacologic: enzyme inhibitors, kinase
inhibitors

Pregnancy Category D
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Indications
Advanced metastatic breast cancer with tumor

overexpression of the Human Epidermal Receptor
Type 2 (HER2) and past therapy with an anthracyc-
line, a taxane and trastuzumab (used in combina-
tion with capecitabine). Postmenopausal women
with hormone-receptor positive metastatic breast
cancer that overexpresses HER2 for whom hor-
monal therapy is indicated (used in combination
with letrozole) .

Action
Acts as an inhibitor of intracellular tyrosine kinase

affecting Epidermal Growth Factor (EGFR, ErbB1)
and HER2 (ErbB2). Inhibits the growth of ErbB-
driven tumors. Effect is additive with capecitabine.
Therapeutic Effects: Decreased/slowed spread
of metastatic breast cancer.

Pharmacokinetics
Absorption: Incompletely and variably absorbed
following oral administration; blood levelsqby
food.
Distribution: Unknown.
Protein Binding: �99%.
Metabolism and Excretion: Extensively metabo-
lized by, mostly by CYP3A4 and CYP3A5 enzyme sys-
tems; �2% excreted by kidneys.
Half-life: 24 hr.

TIME/ACTION PROFILE (blood levels)

ROUTE ONSET PEAK DURATION

PO unknown 4 hr 24 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity;pleft ven-
tricular ejection fraction (Grade 2 or greater); OB,
Lactation: Pregnancy or lactation.
Use Cautiously in: Concurrent use of CYP3A4 in-
hibitors including ketoconazole, itraconazole, cla-
rithromycin, atazanavir, indinavir, nefazodone, nelfi-
navir, ritoanvir, saquinavir, telithromycin, and
voriconazole should be avoided (if necessary,pla-
patinib dose); Concurrent use of CYP3A4 inducers
including dexamathasone, phenytoin, carbamaze-
pine, rifampin, rifabutin, rifapentin, phenobarbital,
and St. John’s wort should be avoided (if necassary,
qlapatinib dose; Severe hepatic impairment (dose
precommended for Child-Pugh Class C); Known
QTc interval prolongation or co-existing risk factors
for QTc interval prolongation including hypokale-
mia, hypomagnesemia, concurrent antiarrhythmics
or medications that are known to prolong the QTc
interval; Geri: May be more sensitive to effects; Pedi:
Safety not established.

Adverse Reactions/Side Effects
CNS: fatigue, insomnia. Resp: dyspnea, interstitial
lung disease, pneumonitis. CV:pleft ventricular
ejection fraction, QT interval prolongation. GI: HEP-
ATOTOXICITY, diarrhea, nausea, vomiting, dyspepsia,
qliver enzymes, stomatitis. Derm: palmar-plantar
erythrodysesthesia, rash, dry skin, nail disorders.
Hemat: neutropenia. MS: back pain, extremity
pain.

Interactions
Drug-Drug: Lapatinib inhibits CYP3A4, CYP28 and
P-glycoprotein; concurrent use of drugs, which are
substrates for these enzyme should be undertaken
with caution. Mayqeffects of midazolam, pacli-
taxel, and digoxin. Concurrent use of strong
CYP3A4 inhibitors including ketoconazole,
itraconazole, clarithromycin, atazanavir, indi-
navir, nefazodone, nelfinavir, ritonavir, saqui-
navir, telithromycin, and voriconazole mayq
blood levels and the risk of toxicity. Concurrent use
should be avoided, but if necessary, dose of lapati-
nib should bep. Concurrent use of strong CYP3A4
inducers including dexamethasone, phenytoin,
carbamazepine, rifampin, rifabutin, rifapen-
tin, and phenobarbital maypblood levels and ef-
fectiveness. Concurrent use should be avoided, but if
necessary, dose of lapatinib should beq.
Drug-Natural Products: Concurrent use of St.
John’s wort maypblood levels and effectiveness.
Concurrent use should be avoided, but if necessary
dose of lapatinib should beqand should be avoided.
Drug-Food: Concurrent grapefruit juice mayq
blood levels and the risk of toxicity and should be
avoided.

Route/Dosage
PO (Adults): HER2 positive metastatic breast
cancer—1250 mg once daily for 21 days; Hor-
mone receptor positive, HER2 positive metastatic
breast cancer—1500 mg once daily; Concurrent
use of strong CYP3A4 inhibitor—pdose to 500
mg once daily; Concurrent use of strong CYP3A4
inducer—HER2 positive metastatic breast cancer:
Gradually titrate dose from 1250 mg once daily up
to 4500 mg once daily as tolerated; Hormone recep-
tor positive, HER2 positive metastatic breast cancer:
Gradually titrate dose from 1500 mg once daily up
to 5500 mg once daily as tolerated.

Hepatic Impairment
PO (Adults): Severe hepatic impairment—HER2
positive metastatic breast cancer: 750 mg/day; Hor-
mone receptor positive, HER2 positive metastatic
breast cancer: 1000 mg/day.

Availability
Tablets: 250 mg.
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NURSING IMPLICATIONS
Assessment
● Evaluate left ventricular ejection fraction (LVEF)

prior to therapy to determine if within institu-
tion’s normal limits. Continue to monitor periodi-
cally during therapy to ensure it does not fall be-
low limits. If LVEF decreases to Grade 2 or
greater discontinue therapy. If returns to normal
and patient is asymptomatic after 2 wk, may re-
start therapy at a reduced dose of 1000 mg/day
(with cabcitabine) or 1250 mg/day (with letra-
zole).

● Monitor ECG prior to and periodically during
therapy to monitor QT.

● Monitor for respiratory status for symptoms of in-
terstitial lung disease and pneumonitis (dyspnea,
cough); may require discontinuation of therapy.

● Lab Test Considerations: Monitor liver func-
tion tests prior to initiation and every 4–6 wk
during therapy and as clinically indicated. Dis-
continue and do not restart lapatinib if patients
experience severe changes in liver function tests.

● Monitor serum potassium and magnesium prior
to and periodically during therapy.

Potential Nursing Diagnoses
Diarrhea (Adverse Reactions)

Implementation
● Administer antidiarrheals prior to therapy to pre-

vent severe diarrhea.
● Correct hypokalemia and hypomagnesemia prior

to therapy.
● PO: Administer tablets once daily at least 1 hr be-

fore or 1 hr after a meal for 21 days. Do not di-
vide daily dose.

Patient/Family Teaching
● Instruct patient to take lapatinib as directed and

to review the Patient Information Sheet prior to
therapy and with each refill for new information.
If a dose is missed take as soon remembered that
day. If a day is missed, skip the dose; do not dou-
ble doses. Caution patient not to share this medi-
cation with others, even with same condition; may
be harmful.

● Advise patient to avoid drinking grapefruit juice
or eating grapefruit during therapy.

● Advise patient to report signs or decreased LVEF
(shortness of breath, palpitations, fatigue) to
health care professional promptly.

● Instruct patient to notify health care professional
of all Rx or OTC medications, vitamins, or herbal
products being taken and consult health care

professional before taking any new medications,
especially St. John’s wort.

● Advise patient that lapatinib may cause diarrhea,
which may become severe. Instruct patient in
how to prevent and manage diarrhea.

● Advise female patients to notify health care pro-
fessional if pregnancy is planned or suspected;
therapy may be teratogenic.

Evaluation/Desired Outcomes
● Decreased/slowed spread of metastatic breast

cancer.

leflunomide (le-flu-noe-mide)
Arava
Classification
Therapeutic: antirheumatics (DMARDs)
Pharmacologic: immune response modifiers

Pregnancy Category X

Indications
Rheumatoid arthritis (disease-modifying agent).

Action
Inhibits an enzyme required for pyrimidine synthe-
sis; has antiproliferative and anti-inflammatory ef-
fects. Therapeutic Effects: Decreased pain and
inflammation, slowed structural progression and
improved physical function.

Pharmacokinetics
Absorption: Tablets are 80% absorbed following
oral administration; rapidly converted to the M1 me-
tabolite, which is responsible for pharmacologic ac-
tivity.
Distribution: Crosses the placenta.
Protein Binding: 99%.
Metabolism and Excretion: Extensively metabo-
lized with metabolites excreted in urine (43%) and
feces (48%). Also undergoes biliary recycling.
Half-life: 14–18 days.

TIME/ACTION PROFILE (antirheumatic effect)

ROUTE ONSET PEAK DURATION

PO 1 mo 3–6 mo wk–mos†

†Due to persistence of active metabolite

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Compro-
mised immune function, including bone marrow
dysplasia or severe uncontrolled infection; Concur-
rent vaccination with live vaccines; Hepatic impair-
ment; OB: May cause fetal abnormalities or death.
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Contact Pregnancy Registry if accidental exposure
occurs; Lactation: Lactation.
Use Cautiously in: Renal insufficiency; History of
interstitial lung disease; Patients �60 yr, with diabe-
tes, or taking neurotoxic medications (qrisk of pe-
ripheral neuropathy); Pedi: Safety and effectiveness
not established; OB: Women with childbearing po-
tential must use two forms of birth control. Should
not be used in men attempting to father a child.
Exercise Extreme Caution in: Concurrent use
of other hepatotoxic agents (qrisk of hepatotoxic-
ity).

Adverse Reactions/Side Effects
CNS: headache, dizziness, weakness. Resp: INTER-
STITIAL LUNG DISEASE, bronchitis, cough, pharyngitis,
pneumonia, respiratory infection, rhinitis, sinusitis.
CV: chest pain, hypertension. GI: HEPATOTOXICITY,
diarrhea, nausea, abdominal pain, anorexia, dys-
pepsia, gastroenteritis,qliver enzymes, mouth ul-
cers, vomiting. GU: urinary tract infection. Derm:
STEVENS-JOHNSON SYNDROME, TOXIC EPIDERMAL NE-
CROLYSIS, alopecia, rash, dry skin, eczema, pruritus.
F and E: hypokalemia. Metab: weight loss. MS:
arthralgia, back pain, joint disorder, leg cramps, sy-
novitis, tenosynovitis. Neuro: paresthesia, periph-
eral neuropathy. Misc: allergic reactions, flu syn-
drome, infections including sepsis and tuberculosis
reactivation, pain.

Interactions
Drug-Drug: Cholestyramine and activated
charcoal cause a rapid and significantpin blood
levels of active metabolite. Concurrent use of meth-
otrexate and other hepatotoxic drugsqrisk of
hepatotoxicity. Concurrent administration of rifam-
pinqblood levels of the active metabolite. Mayq
risk of bleeding with warfarin.

Route/Dosage
PO (Adults): Loading dose—100 mg daily for 3
days; maintenance dosing—20 mg/day (if intoler-
ance occurs, dose may bepto 10 mg/day).

Availability (generic available)
Tablets: 10 mg, 20 mg, 100 mg.

NURSING IMPLICATIONS
Assessment
● Assess range of motion and degree of swelling

and pain in affected joints before and periodically
during therapy.

● Monitor for signs and symptoms of interstitial
lung disease (new onset or worsening cough or
dyspnea, associated with fever). May require dis-
continuation of therapy; consider drug elimina-
tion procedure if needed.

● Assess for rash periodically during therapy. May
cause Stevens-Johnson syndrome or toxic epider-

mal necrolysis. Discontinue therapy if severe or if
accompanied with fever, general malaise, fatigue,
muscle or joint aches, blisters, oral lesions, con-
junctivitis, hepatitis and/or eosinophilia.

● Lab Test Considerations: Monitor liver func-
tion throughout therapy. Assess ALT at baseline,
then monthly during initial 6 mo of therapy, then
every 6–8 wk. If given concurrently with metho-
trexate, monitor ALT, AST, and serum albumin
monthly. May causeqALT and AST, which are
usually reversible with reduction in dose or dis-
continuation, but may be fatal. If ALT is 2–3
times the upper limit of normal, reduce dose to
10 mg/day and continue therapy. Monitor closely
after dose reduction; plasma levels may notpfor
several weeks due to long half-life. If ALTqof 2–
3 times the upper limit of normal persists despite
dose reduction or if ALT �3 times the upper limit
of normal occurs, discontinue leflunomide and
administer cholestyramine (see Toxicity and
Overdose). Monitor closely and readminister
cholestyramine as indicated.

● Monitor CBC with platelets monthly for 6 mo fol-
lowing initiation of therapy and every 6–8 wk
thereafter. If used with methotrexate or other im-
munosuppressive therapy continue monitoring
monthly. If bone marrow depression occurs, dis-
continue leflunomide and begin decreasing levels
with cholestyramine (see Implementation).

● May rarely causeqof alkaline phosphatase and
bilirubin.

● Toxicity and Overdose: If overdose or signifi-
cant toxicity occurs, cholestyramine 8 g 3 times a
day for 24 hr, or activated charcoal orally or via
nasogastric tube, 50 g every 6 hr for 24 hr, is rec-
ommended to accelerate elimination.

Potential Nursing Diagnoses
Impaired physical mobility (Indications)
Acute pain (Indications)

Implementation
● Administer a tuberculin skin test prior to admin-

istration of leflunomide. Patients with active latent
TB should be treated for TB prior to therapy.

● PO: Initiate therapy with loading dose of 100 mg/
day for 3 days, followed by 20 mg/day dose. May
decrease to 10 mg/day if not well tolerated.

● Drug Elimination Procedure: Recommended
to achieve nondectable plasma levels �0.02 mg/L
after stopping treatment with leflunomide. Ad-
minister cholestyramine 8 g 3 times daily for 11
days. (Days do not need to be consecutive unless
rapid lowering of levels is desired”) Verify
plasma levels �0.02 mg/L by 2 separate tests at
least 14 days apart. If plasma levels �0.02 mg/L,
consider additional cholestyramine treatment.
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Plasma levels may take up to 2 yr to reach nonde-
tectable levels without drug elimination proce-
dure.

Patient/Family Teaching
● Instruct patient to take leflunomide as directed.
● May cause dizziness. Caution patient to avoid

driving or other activities requiring alertness until
response to medication is known.

● Advise patient to consult health care professional
prior to taking other Rx, OTC, or herbal products
concurrently with leflunomide. Aspirin, NSAIDs,
or low-dose corticosteroids may be continued
during therapy, but other agents for treatment of
rheumatoid arthritis may require discontinuation.

● Discuss the possibility of hair loss with patient.
Explore methods of coping.

● Advise patient to notify health care professional if
rash, mucous membrane lesions, unusual tired-
ness, abdominal pain, jaundice, or symptoms of
interstitial lung disease occur.

● Instruct patient to avoid vaccinations with live
vaccines during and following therapy without
consulting health care professional.

● Caution patients of childbearing age that leflu-
nomide has teratogenic effects. Women wishing
to become pregnant must undergo the drug elim-
ination procedure (see Implementation) and ver-
ify that the M1 metabolite plasma levels are
�0.02 mg/L. Men wishing to father a child should
also take cholestyramine 8 g 3 times daily for 11
days to minimize any possible risk.

● Emphasize the importance of routine lab tests to
monitor for side effects.

Evaluation/Desired Outcomes
● Decrease in signs and symptoms of rheumatoid

arthritis and slowing of structural damage as evi-
denced by x-ray erosions and joint narrowings.

● Improved physical function.

HIGH ALERT

lepirudin (rDNA)
(le-peer-yoo-din)
Refludan
Classification
Therapeutic: anticoagulants
Pharmacologic: thrombin inhibitors

Pregnancy Category B

Indications
Management of thromboembolic disease and pre-
vention of its complications in patients who have ex-
perienced heparin-induced thrombocytopenia.

Action
Acts as an anticoagulant by inhibiting the action of
thrombin. Produced by recombinant DNA technol-
ogy. Therapeutic Effects: Anticoagulation with
prevention of thromboembolic complications.

Pharmacokinetics
Absorption: IV administration results in complete
bioavailability.
Distribution: Distributes mainly to extracellular
fluids.
Metabolism and Excretion: Metabolized by re-
lease of amino acids caused by breakdown of drug;
48% excreted unchanged in urine.
Half-life: 1.3 hr.

TIME/ACTION PROFILE (anticoagulant effect)

ROUTE ONSET PEAK DURATION

IV within 30–90
min

unknown up to 24 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Severe re-
nal impairment (CCr �15 mL/min or SCr �6 mg/
dL).
Use Cautiously in: Recent puncture of large ves-
sels/organ biopsy; Vessel/organ anomaly; Recent
CVA, stroke, intracerebral surgery or other neuroax-
ial procedure; Severe uncontrolled hypertension;
Bacterial endocarditis; Hemorrhagic diatheses; Re-
cent major surgery; Recent major bleeding; Severe
liver impairment; Moderate renal impairment (p
bolus and maintenance infusion rate recommended
if CCr �60 mL/min or SCr �1.5 mg/dL); OB, Lacta-
tion, Pedi: Safety not established.

Adverse Reactions/Side Effects
Hemat: BLEEDING. Misc: allergic reactions includ-
ing ANAPHYLAXIS.

Interactions
Drug-Drug:qrisk of bleeding with thrombolytic
agents, NSAIDs, valproic acid, cefotetan, cefo-
perazone, platelet aggregation inhibitors including
aspirin, dipyridamole, clopidogrel, ticlopi-
dine, tirofiban, and eptifibatide.

Route/Dosage
IV (Adults): 0.4 mg/kg (not to exceed 44 mg) as a
bolus over 15–20 sec, followed by 0.15 mg/kg/hr
(not to exceed 16.5 mg/hr) initially, further adjust-
ments made on the basis of laboratory assessment
(aPTT) but should not exceed infusion rate of 0.21
mg/kg/hr without checking for coagulation abnor-
malities.
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Renal Impairment
IV (Adults): 0.2 mg/kg as a bolus over 15–20 sec,
then if CCr 45–60 mL/min (or SCr 1.6–2 mg/
dL)—0.075 mg/kg/hr; if CCr 30–44 mL/min (or
SCr 2.1–3 mg/dL)—0.045 mg/kg/hr; if CCr 15–
29 mL/min (or SCr 3.1–6 mg/dL)—0.0225 mg/
kg/hr.

Availability
Powder for injection: 50 mg/vial.

NURSING IMPLICATIONS
Assessment
● Assess patient for signs of bleeding and hemor-

rhage (bleeding gums, nosebleed, unusual bruis-
ing, black tarry stools, hematuria, fall in hemato-
crit or BP, guaiac-positive stools). Notify
physician if these occur.

● Monitor patient for hypersensitivity reactions
(chills, fever, urticaria). Report signs to physi-
cian.

● Lab Test Considerations: Dose is adjusted
according to aPTT ratio (patient aPTT at a given
time over aPTT reference value, usually median of
laboratory normal range for aPTT). Target range
for aPTT ratio during treatment should be 1.5–
2.5.

● Determine baseline aPTT prior to therapy; ther-
apy should not be started in patients with an aPTT
ratio of �2.5.

● First aPTT should be drawn 4 hr after initiation of
therapy, then at least daily during therapy. More
frequent monitoring is required in patients with
serious liver injury or renal impairment.

● If aPTT ratio is out of target range, confirm ratio
before modifying dose, unless clinically necessi-
tated. If the confirmed ratio is above the target
range, stop infusion for 2 hr. Restart infusion at
50% of previous dose without bolus and deter-
mine aPTT ratio in 4 hr.

● If confirmed ratio is below target range, increase
infusion in steps of 20% and determine ratio in 4
hr.

● Toxicity and Overdose: If life-threatening
bleeding occurs and excessive plasma levels of le-
pirudin are suspected, immediately stop infusion,
determine aPTT and other coagulation levels, de-
termine hemoglobin and prepare for blood trans-
fusion. No specific antidote for lepirudin is avail-
able.

Potential Nursing Diagnoses
Ineffective tissue perfusion (Indications)
Risk for injury (Side Effects)

Implementation
● Inform all personnel caring for patient of antico-

agulant therapy. Venipunctures and injection sites

require application of pressure to prevent bleed-
ing or hematoma formation. IM injections of
other medications should be avoided, as hemato-
mas may develop.

● In patients scheduled to receive coumadin deriva-
tives for oral anticoagulation, lepirudin dose
should be gradually decreased to reach an aPTT
ratio just above 1.5 before initiating oral antico-
agulant therapy.

IV Administration

● pH: 7.0.
● Direct IV: Diluent: Reconstitute each vial with

1 mL of sterile water for injection or 0.9% NaCl.
Shake gently. Transfer contents of vial into a 10-
mL syringe and dilute to a total volume of 10 mL
with sterile water for injection, 0.9% NaCl, or
D5W. Clear, colorless solution should be ob-
tained within a few seconds to 3 min. Do not use
solutions that are cloudy or contain particulate
matter. Solution is stable for 24 hr at room tem-
perature. Concentration: 5 mg/mL. Rate: Ad-
minister slowly over 15–20 sec.

● Continuous Infusion: Diluent: Reconstitute 2
vials (50 mg each) with 1 mL each of sterile wa-
ter for injection or 0.9% NaCl. Transfer the con-
tents into an infusion bag containing 500 mL or
250 mL of 0.9% NaCl or D5W. Solution is stable
for 24 hr at room temperature. Concentration:
0.2–0.4 mg/mL. Rate: Based on patient’s weight
(see Route/Dosage section). Use an infusion
pump to ensure accuracy.

● Y-Site Compatibility: amiodarone.

Patient/Family Teaching
● Advise patient to report any symptoms of unusual

bleeding or bruising to health care professional
immediately.

● Caution patient to avoid IM injections and activi-
ties leading to injury and to use a soft toothbrush
and electric razor during therapy.

Evaluation/Desired Outcomes
● Range of aPTT ratio from 1.5–2.5, without signs

of hemorrhage.
● Treatment and prevention of thromboembolic

disease and its sequelae.

letrozole (let-roe-zole)
Femara
Classification
Therapeutic: antineoplastics
Pharmacologic: aromatase inhibitors

Pregnancy Category D
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Indications
First-line or second-line treatment of postmenopau-
sal women with hormone receptor positive or hor-
mone receptor unknown advanced breast cancer.
Adjuvant treatment of postmenopausal women with
hormone receptor positive early breast cancer. Ex-
tended adjuvant treatment of postmenopausal early
breast cancer already treated with 5 yr of tamoxifen.

Action
Inhibits the enzyme aromatase, which is partially re-
sponsible for conversion of precursors to estrogen.
Therapeutic Effects: Lowers levels of circulating
estrogen, which may halt progression of estrogen-
sensitive breast cancer. Decreased risk of recur-
rence/metastatic disease.

Pharmacokinetics
Absorption: Rapidly and completely absorbed.
Distribution: Unknown.
Metabolism and Excretion: Mostly metabolized
by the liver.
Half-life: 2 days.

TIME/ACTION PROFILE (effect on lowering
of serum estradiol levels)

ROUTE ONSET PEAK DURATION

PO unknown 2–3 days unknown

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Premeno-
pausal women; OB: Potential for fetal harm.
Use Cautiously in: Severe hepatic impairment;
Lactation, Pedi: Safety not established.

Adverse Reactions/Side Effects
CNS: anxiety, depression, dizziness, drowsiness, fa-
tigue, headache, vertigo, weakness. Resp: cough-
ing, dyspnea, pleural effusion. CV: chest pain,
edema, hypertension, cerebrovascular events,
thromboembolic events. GI: nausea, abdominal
pain, anorexia, constipation, diarrhea, dyspepsia,
vomiting. Derm: alopecia, hot flashes,qsweating,
pruritus, rash. F and E: hypercalcemia. Metab:
hypercholesterolemia, weight gain. MS: musculo-
skeletal pain, arthralgia,pbone density, fractures.

Interactions
Drug-Drug: None significant.

Route/Dosage
PO (Adults): 2.5 mg daily.

Hepatic Impairment
PO (Adults): Severe hepatic impairment—2.5
mg every other day.

Availability (generic available)
Tablets: 2.5 mg.

NURSING IMPLICATIONS
Assessment
● Assess patient for pain and other side effects peri-

odically throughout therapy.
● Lab Test Considerations: May cause elevated

AST, ALT, alkaline phosphatase, bilirubin, GGT
and cholesterol levels.

Potential Nursing Diagnoses
Acute pain (Side Effects)

Implementation
● Do not confuse Femara (letrozole) with Femhrt

(ethinyl estradiol/norethindrone).
● PO: May be taken without regard to food.

Patient/Family Teaching
● Instruct patient to take medication as directed.
● May cause dizziness and fatigue. Caution patient

to avoid driving and other activities requiring
awareness until response to medication is known.

● Inform patient of potential for adverse reactions
and advise her to notify health care professional if
side effects are problematic.

● Caution women who are perimenopausal or who
recently became menopausal to use adequate
contraception during therapy; letrozole may
cause fetal harm.

Evaluation/Desired Outcomes
● Slowing of disease progression in women with

advanced breast cancer.
● Decreased risk of recurrence/metastatic disease.

leucovorin calcium
(loo-koe-vor-in)
folinic acid
Classification
Therapeutic: antidotes (for methotrexate),
vitamins
Pharmacologic: folic acid analogues

Pregnancy Category C

Indications
Minimizes hematologic effects of high-dose metho-
trexate therapy (leucovorin rescue). Advanced colo-
rectal carcinoma (with 5-fluorouracil). Manage-
ment of overdoses/prevention of toxicity from folic
acid antagonists (pyrimethamine, trimethoprim, tri-
metrexate). Folic acid deficiency (megaloblastic
anemia) unresponsive to oral replacement.
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Action
The reduced form of folic acid that serves as a co-
factor in the synthesis of DNA and RNA. Therapeu-
tic Effects: Reversal of toxic effects of folic acid an-
tagonists. Reversal of folic acid deficiency.

Pharmacokinetics
Absorption: Well absorbed (38%) following PO
administration.pbioavailability with larger doses.
Oral absorption is saturated at doses �25 mg.
Distribution: Widely distributed. Concentrates in
the CNS and liver.
Metabolism and Excretion: Extensively con-
verted to tetrahydrofolic derivatives, including 5-
methyltetrahydrofolate, a major storage form.
Half-life: 3.5 hr.

TIME/ACTION PROFILE (serum folate levels)

ROUTE ONSET PEAK DURATION

PO 20–30 min unknown 3–6 hr
IM 10–20 min unknown 3–6 hr
IV �5 min unknown 3–6 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Pedi: Prep-
arations containing benzyl alcohol should not be
used in neonates.
Use Cautiously in: Undiagnosed anemia (may
mask the progression of pernicious anemia); OB,
Lactation: Safety not established but has been used
safely to treat megaloblastic anemia in pregnancy;
Coadministration with high-dose methotrexate re-
quires crucial timing of dosing and knowledge of
methotrexate levels; Ascites; Renal failure; Dehydra-
tion; Pleural effusions; Urine pH �7.

Adverse Reactions/Side Effects
Hemat: thrombocytosis. Misc: allergic reactions
(rash, urticaria, wheezing).

Interactions
Drug-Drug: Maypanticonvulsant effect of barbi-
turates, phenytoin, or primidone. High doses of
the liquid contain significant alcohol and may
causeqCNS depression when used with CNS de-
pressants. Concurrent use with trimethoprim/
sulfamethoxazole may result inpanti-infective ef-
ficacy and poor therapeutic outcome when used to
treat Pneumocystis jirovecii pneumonia in HIV pa-
tients. Mayqtherapeutic effects and toxicity of fluo-
rouracil; therapy may be combined for this pur-
pose.

Route/Dosage
High-Dose Methotrexate—Leucovorin
Rescue. Must start within 24 hr of metho-
trexate.

PO, IM, IV (Adults and Children): Normal
methotrexate elimination—10 mg/m2 q 6 hr (1st
dose IV/IM, then change to PO) until methotrexate
level is �5 � 10–8 M (0.05 micromolar). Larger
doses/longer duration may be required in patients
with aciduria, ascites, dehydration, renal impair-
ment, GI obstruction, pleural/peritoneal effusions.
Dose of leucovorin should be determined on the ba-
sis of plasma methotrexate levels.

Advanced Colorectal Cancer
IV (Adults): 200 mg/m2 followed by 5-fluorouracil
370 mg/m2 or leucovorin 20 mg/m2 is followed by
5-fluorouracil 425 mg/m2. Regimen is given daily
for 5 days q 4–5 wk.

Prevention of Hematologic Toxicity from
Trimetrexate
PO, IV (Adults and Children): 20 mg/m2 q 6 hr
continued for 72 hr after last trimetrexate dose (oral
doses should be rounded up to the next 25 mg);
both trimetrexate and leucovorin doses require ad-
justment for hematologic toxicity.

Prevention of Hematologic Toxicity from
Pyrimethamine
PO, IV (Adults and Children): 5–15 mg/day.

Inadvertent Overdose of Folic Acid An-
tagonists
IM, IV (Adults and Children): Methotrexate–
large doses—75 mg IV followed by 12 mg IM q 6
hr for 4 doses; methotrexate–average doses—6–
12 mg IM q 6 hr for 4 doses; other folic acid an-
tagonists—amount equal in mg to folic acid antag-
onist.

Megaloblastic Anemia
PO, IM, IV (Adults and Children): Up to 1 mg/
day (up to 6 mg/day for dihydrofolate reductase
deficiency).

Availability (generic available)
Tablets: 5 mg, 10 mg, 15 mg, 25 mg. Solution for
injection (preservative-free): 10 mg/mL. Pow-
der for injection: 50 mg, 100 mg, 200 mg, 350
mg.

NURSING IMPLICATIONS
Assessment
● Assess patient for nausea and vomiting secondary

to methotrexate therapy or folic acid antagonists
(pyrimethamine and trimethoprim) overdose.
Parenteral route may be necessary to ensure that
patient receives dose.

● Monitor for development of allergic reactions
(rash, urticaria, wheezing). Notify health care
professional if these occur.
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● Megaloblastic Anemia: Assess degree of weak-
ness and fatigue.

● Lab Test Considerations: Leucovorin res-
cue: Monitor serum methotrexate levels to deter-
mine dose and effectiveness of therapy. Leucovo-
rin calcium levels should be equal to or greater
than methotrexate level. Rescue continues until
serum methotrexate level is �5 � 10M.

● Monitor CCr and serum creatinine prior to and
every 24 hr during therapy to detect methotrexate
toxicity. An increase �50% over the pretreatment
concentration at 24 hr is associated with severe
renal toxicity.

● Monitor urine pH every 6 hr during therapy; pH
should be maintained �7 to decrease nephro-
toxic effects of high-dose methotrexate. Sodium
bicarbonate or acetazolamide may be ordered to
alkalinize urine.

● Megaloblastic anemia—Monitor plasma folic
acid levels, hemoglobin, hematocrit, and reticu-
locyte count prior to and periodically during
therapy.

Potential Nursing Diagnoses
Risk for injury (Indications)
Imbalanced nutrition: less than body requirements
(Indications)

Implementation
● Do not confuse folinic acid (leucovorin calcium)

with folic acid. Do not confuse leucovorin with
Leukeran (chlorambucil).

● Make sure leucovorin calcium is available before
administering high-dose methotrexate. Adminis-
tration must be initiated within 24 hr of metho-
trexate therapy.

● Administer as soon as possible after toxic dose of
folic acid antagonists (pyrimethamine and tri-
methoprim). Effectiveness of therapy begins to
decrease 1 hr after overdose.

● PO: Parenteral therapy should be used in patients
with GI toxicity, with nausea and vomiting, or with
doses �25 mg.

● IM: IM route is preferred for treatment of mega-
loblastic anemia. Ampules of leucovorin calcium
injection for IM use do not require reconstitution.

IV Administration

● Direct IV: Bacteriostatic water or sterile water.
Do not use product containing benzyl alcohol.
Use immediately if reconstituted with sterile water
for injection. Stable for 7 days when reconstituted
with bacteriostatic water. Concentration: re-
constitute 50-mg, 100-mg, and 200-mg vials to a
concentration of 10 mg/mL; reconstitute 350-mg

vial to a concentration of 20 mg/mL. Rate: Ad-
minister by slow injection over a minimum of 3
min; not to exceed 160 mg/min.

● Intermittent Infusion: Diluent: May be di-
luted in 100–500 mL of D5W, D10W, 0.9% NaCl,
Ringer’s, or LR. Stable for 24 hr.

● Y-Site Compatibility: alemtuzumab, amifostine,
anidulafungin, argatroban, aztreonam, bivaliru-
din, bleomycin, carmustine, caspofungin, cefe-
pime, cisplatin, cladribine, cyclophosphamide,
cytarabine, dactinomycin, daptomycin, dexame-
detomidine, docetaxel, doxacurium, doxorubicin,
doxorubicin liposome, eptifibatide, ertapenem,
etoposide, etoposide phosphate, fenoldopam, fil-
grastim, fluconazole , fludarabine, fluorouracil,
furosemide, gemcitabine, granisetron, heparin,
hetastarch, idarubicin, ifosfamide, irinotecan,
levofloxacin, linezolid, mechlorethamine, meper-
idine, methotrexate, metoclopramide, metronida-
zole, mitomycin, mitoxantrone, nesiritide, octreo-
tide, oxaliplatin, oxytocin, paclitaxel,
palonosetron, pemetrexed, piperacillin/tazobac-
tam , potassium acetate, rituximab, sodium ace-
tate, tacrolimus, teniposide, thiotepa, tigecycline,
tirofiban, trastuzumab, vinblastine, vincristine, vi-
norelbine, voriconazole.

● Y-Site Incompatibility: amphotericin B choles-
teryl, amphotericin B lipid complex, amphoteri-
cin B liposome, carboplatin, droperidol, epirubi-
cin, foscarnet, pamidronate, pantoprazole,
quinupristin/dalfopristin, sodium bicarbonate.

Patient/Family Teaching
● Explain purpose of medication to patient. Empha-

size need to take exactly as ordered. Advise pa-
tient to contact health care professional if a dose
is missed.

● Leucovorin Rescue: Instruct patient to drink at
least 3 liters of fluid each day during leucovorin
rescue.

● Folic Acid Deficiency: Encourage patient to eat
a diet high in folic acid (meat proteins; bran;
dried beans; and green, leafy vegetables).

Evaluation/Desired Outcomes
● Reversal of bone marrow and GI toxicity in pa-

tients receiving methotrexate or in overdose of
folic acid antagonists.

● Increased sense of well-being and increased pro-
duction of normoblasts in patients with megalo-
blastic anemia.
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leuprolide (loo-proe-lide)
Eligard, Lupron, Lupron Depot , Lu-
pron Depot-Ped, Lupron Depot-3
Month, Lupron Depot-4 Month , Lu-
pron Depot-6 Month
Classification
Therapeutic: antineoplastics
Pharmacologic: hormones, gonadotropin-re-
leasing hormones

Pregnancy Category X

Indications
Advanced prostate cancer in patients who are un-
able to tolerate orchiectomy or estrogen therapy
(may be used in combination with flutamide or bica-
lutamide). Central precocious puberty (CPP). En-
dometriosis. Uterine fibroids (with iron therapy).

Action
A synthetic analogue of luteinizing hormone–releas-
ing hormone (LHRH). Initially causes a transient in-
crease in testosterone; however, with continuous ad-
ministration, testosterone levels are decreased.
Reduces gonadotropins, testosterone, and estradiol.
Therapeutic Effects: Decreased testosterone lev-
els and resultant decrease in spread of prostate can-
cer. Reduction of pain/lesions in endometriosis. De-
creased growth of fibroids. Delayed puberty.

Pharmacokinetics
Absorption: Rapidly and almost completely ab-
sorbed following subcut administration. More slowly
absorbed following IM administration of depot
form.
Distribution: Unknown.
Metabolism and Excretion: Unknown.
Half-life: 3 hr.

TIME/ACTION PROFILE (effect on hormone
levels)

ROUTE ONSET† PEAK‡ DURATION§

Subcut within 1st week 2–4 wk 4–12 wk
IM within 1st week 2–4 wk 4–12 wk
IM-depot within 1st week 2–4 wk 4–12 wk

†Initial transientqin testosterone and estradiol levels
‡Maximum decline in testosterone and estradiol levels
§Restoration of normal pituitary– gonadal function; in
amenorrheic patients, normal menses usually returns 60–
90 days after treatment is discontinued

Contraindications/Precautions
Contraindicated in: Intolerance to synthetic ana-
logues of LHRH (GnRH); OB: Potential for fetal
harm or spontaneous abortion; Lactation: Potentially
serious adverse effects.

Use Cautiously in: Hypersensitivity to benzyl alco-
hol (results in induration and erythema at subcut
site).

Adverse Reactions/Side Effects
CNS: STROKE, dizziness, headache, syncope; Depot,
drowsiness, personality disorder; Subcut, anxiety,
blurred vision, lethargy, memory disorder, mood
swings. EENT: blurred vision; Subcut, hearing dis-
order. Resp: hemoptysis; Depot, epistaxis, throat
nodules; Subcut, cough, pleural rub, pulmonary fi-
brosis, pulmonary infiltrate. CV: MYOCARDIAL IN-
FARCTION, PULMONARY EMBOLI, angina, arrhythmias;
Depot, QT interval prolongation, vasodilation. GI:
anorexia, diarrhea, dysphagia, nausea, vomiting; De-
pot, gingivitis; Subcut, GI BLEEDING, hepatic dysfunc-
tion, peptic ulcer, rectal polyps, taste disorders. GU:
ptesticular size, dysuria, incontinence, testicular
pain; Depot, cervix disorder; Subcut, bladder
spasm, penile swelling, prostate pain, urinary ob-
struction. Derm: Depot—hair growth, rash; Sub-
cut, dry skin, hair loss, pigmentation, skin cancer,
skin lesions. Endo: breast swelling, breast tender-
ness, hyperglycemia. F and E: hypercalcemia,
lower extremity edema. Local: burning, itching,
swelling at injection site. Metab: Depot—hyper-
uricemia,pbone density. MS: fibromyalgia, tran-
sientqin bone pain (prostate cancer only); Subcut,
ankylosing spondylitis, joint pain, pelvic fibrosis,
temporal bone pain. Neuro: Subcut—peripheral
neuropathy. Misc: hot flashes, chills,plibido, fe-
ver; Depot, body odor, epistaxis.

Interactions
Drug-Drug:qantineoplastic effects with antian-
drogens, (megestrol, flutamide).

Route/Dosage

Prostate Cancer
Subcut (Adults): Lupron—1 mg/day or Eli-
gard—7.5 mg once monthly, 22.5 mg every 3 mo,
30 mg q 4 mo, or 45 mg q 6 mo.
IM (Adults): Lupron Depot—7.5 mg once
monthly or Lupron Depot-3 Month—22.5 mg q 3
mo or Lupron Depot-4 Month—30 mg q 4 mo or
Lupron Depot-6 Month—45 mg q 6 mo.

Endometriosis
IM (Adults): Lupron Depot—3.75 mg once
monthly for up to 6 mo or Lupron Depot-3
Month—11.25 mg q 3 mo for up to 2 doses.

Uterine Fibroids (with iron therapy)
IM (Adults): Lupron Depot—3.75 mg once
monthly for up to 3 mo or Lupron Depot-3
Month—11.25 mg single injection.
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Central Precocious Puberty (CPP)
Subcut (Children): Lupron—50 mcg/kg/day,
mayqby 10 mcg/kg/day as required.
IM (Children �37.5 kg): Lupron Depot-Ped–1
month—15 mg q 4 wk; mayqby 3.75 mg q 4 wk
as required.
IM (Children 25–37.5 kg): Lupron Depot-Ped–
1 month—11.25 mg q 4 wk; mayqby 3.75 mg q 4
wk as required.
IM (Children �25 kg): Lupron Depot-Ped–1
month—7.5 mg q 4 wk; mayqby 3.75 mg q 4 wk
as required.
IM (Children): Lupron Depot-Ped–3–month—
11.25 or 30 mg q 3 mo.

Availability (generic available)
Solution for subcut injection (Lupron): 5 mg/
mL. Lyophilized microspheres for depot injec-
tion (Lupron Depot): 3.75 mg, 7.5 mg. Lyophi-
lized microspheres for pediatric depot injec-
tion (Lupron Depot-Ped-1 mo): 7.5 mg, 11.25
mg, 15 mg. Lyophilized microspheres for 3–
mo pediatric depot injection (Lupron Depot-
Ped-3 month): 11.25 mg, 30 mg. Lyophilized
microspheres for 3-mo depot injection (Lu-
pron Depot- 3 Month): 11.25 mg, 22.5 mg. Lyo-
philized microspheres for 4-mo depot injec-
tion (Lupron Depot-4 Month): 30 mg.
Lyophilized microspheres for 6-mo depot in-
jection (Lupron Depot-6 Month): 45 mg. Poly-
meric matrix injectable formulation for sub-
cut injection (Eligard): 7.5 mg, 22.5 mg, 30 mg,
45 mg.

NURSING IMPLICATIONS
Assessment
● Prostate Cancer: Assess for an increase in bone

pain, especially during the first few weeks of ther-
apy. Monitor patients with vertebral metastases
for increased back pain and decreased sensory/
motor function.

● Monitor intake and output ratios; assess for blad-
der distention in patients with urinary tract ob-
struction during initiation of therapy.

● Fibroids: Assess for severity of symptoms (bloat-
ing, pelvic pain, pressure, excessive vaginal
bleeding) periodically during therapy.

● Endometriosis: Assess for endometrial pain
prior to and periodically during therapy.

● CPP: Prior to therapy, diagnosis of CPP should be
confirmed by onset of secondary sex characteris-
tics in girls �8 yr or boys �9 yr; a complete phys-
ical and endocrinologic examination, including
height, weight, hand and wrist x-ray; total sex

steroid level (estradiol or testosterone); adrenal
steroid level; beta human chorionic gonadotropin
level; GnRH stimulation test; and computerized
tomography of the head must be performed.
These parameters are monitored after 1–2 mo
and every 6–12 mo during therapy.

● Assess for signs of precocious puberty (menses,
breast development, testicular growth) periodi-
cally during therapy. Dose is increased until no
progression of the disease is noted either clini-
cally or by lab test parameters, then usually main-
tained throughout therapy. Discontinuation of
therapy should be considered before age 11 in
girls and age 12 in boys.

● Lab Test Considerations: Initiallyq, thenp
luteinizing hormone (LH) and follicle-stimulating
hormone (FSH). This leads to castration levels of
testosterone in boys 2–4 wk after initial increase
in concentrations.

● Monitor testosterone, prostatic acid phosphate,
and prostate-specific antigen (PSA) levels to eval-
uate response to therapy. Transientqin levels
may occur during the 1st month of therapy for
prostate cancer.

● May causeqBUN, serum calcium, uric acid, hy-
poproteinemia, LDH, alkaline phosphatase, AST,
hyperglycemia, hyperlipidemia, hyperphospha-
temia, WBC, PT, or PTT. May also causepplate-
lets and serum potassium.

Potential Nursing Diagnoses
Sexual dysfunction (Side Effects)

Implementation
● Do not confuse Lupron Depot-3 Month with Lu-

pron Depot-Ped.
● Subcut Eligard subcut formulation: Bring to

room temperature before mixing. Assemble
the Eligard kit and reconstitute solution us-
ing syringes provided, as directed by manu-
facturer. Mix in syringes as directed by
manufacturer, do not shake. Solution must
reach room temperature before adminis-
tration and must be administered within 30
min of mixing, or be discarded. Solution is
light tan to tan in color. Inject into abdo-
men, upper buttocks, or anywhere that has
adequate amounts of subcut tissue without
excessive pigment, nodules, lesions, or
hair. Vary site with each injection.

● IM: Use syringe supplied by manufacturer. Rotate
sites.

● Leuprolide depot is only for IM injection.
● Lupron Depot formulation: To reconstitute a

single vial, use a 22-gauge needle; withdraw 1 mL
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of diluent and inject into vial to mix. To mix 2 or
more vials, withdraw 0.5 mL and inject into each
vial for a total volume of 1 mL. Do not use vial if
clumping or caking of microspheres (powder) is
evident. Shake each vial well; suspension will ap-
pear milky. Withdraw entire contents of all vials
into syringe and inject immediately. Patients may
store medication at room temperature.

● Store at room temperature; stable for 24 hr fol-
lowing reconstitution.

Patient/Family Teaching
● Advise patient that medication may cause hot

flashes. Notify health care professional if these
become bothersome.

● Inform patient of the possibility of the develop-
ment or worsening of depression and occurrence
of memory disorders.

● Prostate Cancer: Instruct patient and family on
subcut injection technique. Review patient insert
provided with leuprolide patient-administration
kit.

● Instruct patient to take medication exactly as di-
rected. Take missed doses as soon as remem-
bered unless not remembered until next day.

● Advise patient that bone pain may increase at ini-
tiation of therapy, but will resolve with time. Pa-
tient should discuss with health care professional
use of analgesics to control pain.

● Instruct patient to notify health care professional
promptly if difficulty urinating, weakness, or
numbness occurs.

● Endometriosis: Advise patient to use a form of
contraception other than oral contraceptives dur-
ing therapy. Inform patient that amenorrhea is
expected but does not guarantee contraception.

● Central Precocious Puberty: Instruct patient
and family on the proper technique for subcut in-
jection. Emphasize the importance of administer-
ing the medication at the same time each day. Ro-
tate injection sites periodically.

● Inform patient and parents that if injections are
not given daily, pubertal process may be reacti-
vated.

● Advise patient and parents that during the first 2
mo of therapy patient may experience a light
menstrual flow or spotting. Health care profes-
sional should be notified if this continues beyond
2nd mo.

● Instruct patient and parents to notify health care
professional immediately if irritation at the injec-
tion site or unusual signs or symptoms occur.

Evaluation/Desired Outcomes
● Decrease in the spread of prostate cancer.
● Decrease in lesions and pain in endometriosis.
● Resolution of the signs of CPP.

● Improvement in preoperative hematologic pa-
rameters in patients with anemia from uterine fi-
broids.

levalbuterol
(leev-al-byoo-ter-ole)
Xopenex, Xopenex HFA
Classification
Therapeutic: bronchodilators
Pharmacologic: adrenergics

Pregnancy Category C

Indications
Bronchospasm due to reversible airway disease
(short-term control agent).

Action
R-enantiomer of racemic albuterol. Binds to beta-2
adrenergic receptors in airway smooth muscle lead-
ing to activation of adenylcyclase and increased lev-
els of cyclic-3’, 5’-adenosine monophosphate
(cAMP). Increases in cAMP activate kinases, which
inhibit the phosphorylation of myosin and decrease
intracellular calcium. Decreased intracellular cal-
cium relaxes bronchial smooth muscle. Therapeu-
tic Effects: Relaxation of airway smooth muscle
with subsequent bronchodilation. Relatively selective
for beta-2 (pulmonary) receptors.

Pharmacokinetics
Absorption: Some absorption occurs following in-
halation.
Distribution: Unknown.
Metabolism and Excretion: Metabolized in the
liver to an inactive sulfate and 3–6% excreted un-
changed in the urine.
Half-life: 3.3–4 hr.

TIME/ACTION PROFILE (bronchodilation)

ROUTE ONSET PEAK DURATION

Inhaln 10–17 min 90 min 5–6 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity to levalbu-
terol or albuterol.
Use Cautiously in: Cardiovascular disorders (in-
cluding coronary insufficiency, hypertension, and
arrhythmias); History of seizures; Hypokalemia; Hy-
perthyroidism; Diabetes mellitus; Unusual sensitivity
to adrenergic amines; OB, Lactation, Pedi: Preg-
nancy, lactation, or children �6 yr (for nebulized
solution) or �4 yr (for metered-dose inhaler)
(safety not established).
Exercise Extreme Caution in: Concurrent use
or use within 2 weeks of tricyclic antidepressants
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or MAO inhibitors (mayqrisk of adverse cardio-
vascular reactions).

Adverse Reactions/Side Effects
CNS: anxiety, dizziness, headache, nervousness.
Resp: PARADOXICAL BRONCHOSPASM (excessive use
of inhalers), increased cough, turbinate edema. CV:
tachycardia. GI: dyspepsia, vomiting. Endo: hyper-
glycemia. F and E: hypokalemia. Neuro: tremor.

Interactions
Drug-Drug: Concurrent use or use within 2 weeks
of tricyclic antidepressants or MAO inhibitors
mayqrisk of adverse cardiovascular reactions (use
with extreme caution). Beta blockers block the
beneficial pulmonary effects of adrenergic bron-
chodilators (choose cardioselective beta blockers if
necessary and with caution). Mayqrisk of hypoka-
lemia from potassium-losing diuretics. Mayp
serum digoxin levels. Mayqrisk of arrhythmias
with hydrocarbon inhalation anesthetics or co-
caine.
Drug-Natural Products: Use with caffeine-con-
taining herbs (guarana, tea, coffee)qstimulant
effect.

Route/Dosage
Inhaln (Adults and Children �4 yr): 2 inhala-
tions q 4–6 hr; some patients may respond to 1 in-
halation q 4 hr.
Inhaln (Adults and Children �12 yr): 0.63 mg
via nebulization 3 times daily (every 6–8 hr); may
beqto 1.25 mg 3 times daily (every 6–8 hr).
Inhaln (Children 6–11 yr): 0.31 mg via nebuli-
zation 3 times daily (not to exceed 0.63 mg 3 times
daily).

Availability (generic available)
Metered-dose inhaler: 45 mcg/actuation in 15-g
(200 metered actuations) canisters. Inhalation
solution: 0.31 mg/3 mL in green foil pouch con-
taining 12 vials, 0.63 mg/3 mL in yellow foil pouch
containing 12 vials, 1.25 mg/3 mL in red foil pouch
containing 12 vials, 1.25 mg/0.5 mL in unit-dose
vials.

NURSING IMPLICATIONS
Assessment
● Assess lung sounds, pulse, and BP before admin-

istration and during peak of medication. Note
amount, color, and character of sputum pro-
duced. Closely monitor patients on higher dose
for adverse effects.

● Monitor pulmonary function tests before initiating
therapy and periodically during course to deter-
mine effectiveness of medication.

● Observe for paradoxical bronchospasm (wheez-
ing, dyspnea, tightness in chest). If condition oc-
curs, withhold medication and notify health care
provider immediately.

● Lab Test Considerations: May causeqserum
glucose andpserum potassium.

Potential Nursing Diagnoses
Ineffective airway clearance (Indications)

Implementation
● Inhaln: Allow at least 1 min between inhalations

of aerosol medication.
● For nebulization, levalbuterol solution does not

require dilution prior to administration. Once the
foil pouch is opened, vials must be used within 2
weeks; open vials may be stored for 1 week. Dis-
card vial if solution is not clear or colorless.

Patient/Family Teaching
● Instruct patient in the proper use of metered-

dose inhaler and nebulizer (see Appendix D) and
to take levalbuterol as directed. Caution patient
not to exceed recommended dose; may cause ad-
verse effects, paradoxical bronchospasm, or loss
of effectiveness of medication.

● Instruct patient to notify health care professional
of all Rx or OTC medications, vitamins, or herbal
products being taken and to consult health care
professional before taking any OTC medications
or alcoholic beverages concurrently with this
therapy. Caution patient also to avoid smoking
and other respiratory irritants.

● Instruct patient to contact health care profes-
sional immediately if shortness of breath is not
relieved by medication or is accompanied by dia-
phoresis, dizziness, palpitations, or chest pain.

● Advise patients to use levalbuterol first if using
other inhalation medications, and allow 5 min to
elapse before administering other inhalant medi-
cations unless otherwise directed.

● Advise patient to rinse mouth with water after
each inhalation dose to minimize dry mouth.

● Instruct patient to notify health care professional
if no response to the usual dose of levalbuterol.

Evaluation/Desired Outcomes
● Prevention or relief of bronchospasm.

REMS

levetiracetam
(le-ve-teer-a-se-tam)
Keppra, Keppra XR
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Classification
Therapeutic: anticonvulsants
Pharmacologic: pyrrolidines

Pregnancy Category C

Indications
Partial onset seizures (adjunct). Primary general-
ized tonic-clonic seizures (adjunct) (immediate-re-
lease and injection only). Myoclonic seizures in pa-
tients with juvenile myoclonic epilepsy (adjunct)
(immediate-release and injection only).

Action
Appears to inhibit burst firing without affecting nor-
mal neuronal excitability and may selectively prevent
hypersynchronization of epileptiform burst firing
and propagation of seizure activity. Therapeutic
Effects: Decreased incidence and severity of sei-
zures.

Pharmacokinetics
Absorption: Rapidly and completely absorbed fol-
lowing oral administration.
Distribution: Unknown.
Metabolism and Excretion: 66% excreted un-
changed by the kidneys; some metabolism by the
liver (metabolites inactive).
Half-life: 7.1 hr (qin renal impairment).

TIME/ACTION PROFILE (blood levels)

ROUTE ONSET PEAK DURATION

PO rapid 1–1.5 hr†‡ 12 hr

†1 hr in the fasting state, 1.5 hr when taken with food
‡ 4 hr with extended-release

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Lactation:
Lactation.
Use Cautiously in: All patients (mayqrisk of sui-
cidal thoughts/behaviors); Renal impairment (dose
precommended if CCr �80 mL/min); Pedi: Chil-
dren �4 yr (safety not established); �16 yr (for ex-
tended-release and injection); OB: Use only if poten-
tial benefit justifies potential risk to fetus; Geri:p
renal elimination (dosepmay be necessary).

Adverse Reactions/Side Effects
CNS: SUICIDAL THOUGHTS, dizziness, fatigue/somno-
lence, weakness, behavioral abnormalities. Neuro:
coordination difficulties (adults only).

Interactions
Drug-Drug: None noted.

Route/Dosage
Partial Onset Seizures
PO, IV (Adults and Children �16 yr): 500 mg 2
times daily initially; mayqby 1000 mg/day at 2-wk

intervals up to 3000 mg/day; Extended-release—
1000 mg daily; mayqby 1000 mg/day at 2–wk in-
tervals up to 3000 mg/day.
PO (Children 4–15 yrs): 10 mg/kg twice daily;q
by 20 mg/kg/day at 2-wk intervals to recommended
dose of 30 mg/kg twice daily.

Primary Generalized Tonic-Clonic Sei-
zures
PO, IV (Adults and Children �16 yr): 500 mg 2
times daily initially;qby 1000 mg/day at 2-wk inter-
vals to recommended dose of 3000 mg/day.
PO (Children 6–15 yrs): 10 mg/kg twice daily;q
by 20 mg/kg/day at 2-wk intervals to recommended
dose of 30 mg/kg 2 times daily.

Myoclonic Seizures
IV (Adults and Children �16 yr): 500 mg 2
times daily initially;qby 1000 mg/day at 2-wk inter-
vals to recommended dose of 3000 mg/day.
PO (Children �12 yrs): 500 mg twice daily ini-
tially;qby 1000 mg/day at 2-wk intervals to recom-
mended dose of 3000 mg/day.

Renal Impairment
PO, IV (Adults): CCr 50–80 mL/min—500–
1000 mg q 12 hr (1000–2000 mg q 24 hr for ex-
tended-release); CCr 30–50 mL/min—250–750
mg q 12 hr (500–1500 mg q 24 hr for extended-re-
lease); CCr �30 mL/min—250–500 mg q 12 hr
(500–1000 mg q 24 hr for extended-release); Dial-
ysis (immediate–release and injection)500–
1000 mg q 24 hr with a 250–500–mg supplemen-
tal dose after dialysis.

Availability (generic available)
Tablets: 250 mg, 500 mg, 750 mg, 100 mg. Cost:
250 mg $385.94/180, 500 mg $519.93/180, 750
mg $699.95/180, 1000 mg $1,021.30/180. Ex-
tended-release tablets: 500 mg, 750 mg. Oral
solution (grape-flavored): 100 mg/mL. Cost:
$282.43/480 mL. Injection: 100 mg/mL.

NURSING IMPLICATIONS
Assessment
● Assess location, duration, and characteristics of

seizure activity.
● Assess patient for CNS adverse effects throughout

therapy. These adverse effects are categorized as
somnolence and fatigue (asthenia), coordination
difficulties (ataxia, abnormal gait, or incoordina-
tion), and behavioral abnormalities (agitation,
hostility, anxiety, apathy, emotional lability, de-
personalization, depression) and usually occur
during the first 4 wk of therapy.

● Monitor mood changes. Assess for suicidal tend-
encies, especially during early therapy. Restrict
amount of drug available to patient.
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● Lab Test Considerations: May causepRBC
and WBC and abnormal liver function tests.

Potential Nursing Diagnoses
Risk for injury (Side Effects)

Implementation
● Do not confuse Keppra (levetiracetam) with Kale-

tra (lopinavir/ritonavir).
● IV doses should be used temporarily when oral

route is not feasible. To convert IV to PO, equiva-
lent dose and frequency may be used.

● PO: May be administered without regard to
meals.

● Administer tablets whole; do not administer par-
tial tablets. Do not break, crush, or chew XR tab-
lets.

● Pedi: Patients �20 kg should receive oral solu-
tion. Administer with calibrated measuring device
for accurate dose.

● Discontinue gradually to minimize the risk of in-
crease in seizure frequency.

IV Administration

● pH: 5.5.
● Intermittent Infusion: Diluent: Dilute dose in

100 mL of 0.9% NaCl, D5W, or LR. Do not admin-
ister solutions that are cloudy or contain particu-
late matter. Rate: Infuse over 15 min.

● Y-Site Compatibility: diazepam, lorazepam,
valproate.

Patient/Family Teaching
● Instruct patient to take medication as directed.

Pedi: Explain to parents the importance of using
calibrated measuring device for accurate dosing.
Take missed doses as soon as possible unless al-
most time for next dose. Do not double doses. Do
not discontinue abruptly; may cause increase in
frequency of seizures. Advise patient to read the
Medication Guide prior to starting therapy and
with each Rx refill in case of changes.

● May cause dizziness and somnolence. Caution pa-
tient to avoid driving or activities requiring alert-
ness until response to medication is known. Do
not resume driving until physician gives clearance
based on control of seizure disorder.

● Advise patient and family to notify health care
professional if thoughts about suicide or dying,
attempts to commit suicide; new or worse de-
pression; new or worse anxiety; feeling very agi-
tated or restless; panic attacks; trouble sleeping;
new or worse irritability; acting aggressive; being
angry or violent; acting on dangerous impulses;
an extreme increase in activity and talking; other
unusual changes in behavior or mood occur.

● Advise female patients to notify health care pro-
fessional if pregnancy is planned or suspected or
if breast feeding. Encourage pregnant patients to
enroll in the North American Antiepileptic Drug
(NAAED) Pregnancy Registry by calling 1-888-
233-2334; information is available at
www.aedpregnancyregistry.org.

● Instruct patient to notify health care professional
of medication regimen prior to treatment or sur-
gery.

● Advise patient to carry identification describing
disease process and medication regimen at all
times.

Evaluation/Desired Outcomes
● Decrease in the frequency of or cessation of sei-

zures.

levonorgestrel, See CONTRACEPTIVES,
HORMONAL.

levothyroxine
(lee-voe-thye-rox-een)

Eltroxin, Euthyrox, Levo-T, Lev-
othroid, Levoxyl, Synthroid, T4, Tiro-
sint, Unithroid
Classification
Therapeutic: hormones
Pharmacologic: thyroid preparations

Pregnancy Category A

Indications
Thyroid supplementation in hypothyroidism. Treat-
ment or suppression of euthyroid goiters. Adjunctive
treatment for thyrotropin-dependent thyroid cancer.

Action
Replacement of or supplementation to endogenous
thyroid hormones. Principal effect is increasing
metabolic rate of body tissues: Promote gluconeo-
genesis, Increase utilization and mobilization of gly-
cogen stores, Stimulate protein synthesis, Promote
cell growth and differentiation, Aid in the develop-
ment of the brain and CNS. Therapeutic Effects:
Replacement in hypothyroidism to restore normal
hormonal balance. Suppression of thyroid cancer.

Pharmacokinetics
Absorption: Levothyroxine is variably (40–80%)
absorbed from the GI tract.
Distribution: Distributed into most body tissues.
Thyroid hormones do not readily cross the placenta;
minimal amounts enter breast milk.

http://www.aedpregnancyregistry.org
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Protein Binding: �99%.
Metabolism and Excretion: Metabolized by the
liver and other tissues to active T3. Thyroid hor-
mone undergoes enterohepatic recirculation and is
excreted in the feces via the bile.
Half-life: 6–7 days.

TIME/ACTION PROFILE

ROUTE ONSET PEAK DURATION

Levothyroxine
PO

unknown 1–3 wk 1–3 wk

Levothyroxine
IV

6–8 hr 24 hr unknown

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Recent MI;
Hyperthyroidism.
Use Cautiously in: Cardiovascular disease (initi-
ate therapy with lower doses); Severe renal insuffi-
ciency; Uncorrected adrenocortical disorders; Pedi:
Monitor neonates and infants for cardiac overload,
arrhythmias, and aspiration during first 2 wk of
therapy; Geri: Extremely sensitive to thyroid hor-
mones; initial dose should bep.

Adverse Reactions/Side Effects
Usually only seen when excessive doses cause iatro-
genic hyperthyroidism.
CNS: headache, insomnia, irritability. CV: angina
pectoris, arrhythmias, tachycardia. GI: abdominal
cramps, diarrhea, vomiting. Derm: sweating.
Endo: hyperthyroidism, menstrual irregularities.
Metab: heat intolerance, weight loss. MS: acceler-
ated bone maturation in children.

Interactions
Drug-Drug: Bile acid sequestrants and orlistat
pabsorption of orally administered thyroid prepara-
tions. Mayqthe effects of warfarin. Mayqrequire-
ment for insulin or oral hypoglycemic agents in
diabetics. Concurrent estrogen therapy mayqthy-
roid replacement requirements.qcardiovascular
effects with adrenergics (sympathomimetics).
Drug-Food: Foods or supplements containing cal-
cium, iron, magnesium, or zinc may bind levothy-
roxine and prevent complete absorption.

Route/Dosage
PO (Adults): Hypothyroidism—50 mcg as a sin-
gle dose initially; may beqq 2–3 wk by 25 mcg/
day; usual maintenance dose is 75–125 mcg/day
(1.5 mcg/kg/day).
PO (Geriatric Patients and Patients with In-
creased Sensitivity to Thyroid Hormones):
12.5–25 mcg as a single dose initially; may beqq
6–8 wk; usual maintenance dose is 75 mcg/day.
PO (Children �12 yr): 2–3 mcg/kg/day (�150
mcg/day).

PO (Children 6–12 yr): 4–5 mcg/kg/day (100–
125 mcg/day).
PO (Children 1–5 yr): 5–6 mcg/kg/day (75–
100 mcg/day).
PO (Children 6–12 mo): 6–8 mcg/kg/day (50–
75 mcg/day).
PO (Infants 3–6 mo): 8–10 mcg/kg/day (25–50
mcg/day).
PO (Infants 0–3 mo or Infants at Risk for Car-
diac Failure): 10–15 mcg/kg/day or 25 mcg/day;
may beqafter 4–6 wk to 50 mcg.
IM, IV (Adults): Hypothyroidism—50–100
mcg/day as a single dose. Myxedema coma/stu-
por—200–500 mcg IV; additional 100–300 mcg
may be given on 2nd day, followed by daily adminis-
tration of smaller doses.
IM, IV (Children): Hypothyroidism—50–80%
of the oral dose.

Availability (generic available)
Capsules (Tirosint): 13 mcg, 25 mcg, 50 mcg, 75
mcg, 88 mcg, 100 mcg, 112 mcg, 125 mcg, 137
mcg, 150 mcg. Tablets: 25 mcg, 50 mcg, 75 mcg,
88 mcg, 100 mcg, 112 mcg, 125 mcg, 137 mcg, 150
mcg, 175 mcg, 200 mcg, 300 mcg. Powder for in-
jection: 200 mcg/vial, 500 mcg/vial.

NURSING IMPLICATIONS
Assessment
● Assess apical pulse and BP prior to and periodi-

cally during therapy. Assess for tachyarrhythmias
and chest pain.

● Children: Monitor height, weight, and psycho-
motor development.

● Lab Test Considerations: Monitor thyroid
function studies prior to and during therapy.
Monitor thyroid-stimulating hormone serum lev-
els in adults 8–12 wks after changing from one
brand to another.

● Monitor blood and urine glucose in diabetic pa-
tients. Insulin or oral hypoglycemic dose may
need to be increased.

● Toxicity and Overdose: Overdose is mani-
fested as hyperthyroidism (tachycardia, chest
pain, nervousness, insomnia, diaphoresis, trem-
ors, weight loss). Usual treatment is to withhold
dose for 2–6 days then resume at a lower dose.
Acute overdose is treated by induction of emesis
or gastric lavage, followed by activated charcoal.
Sympathetic overstimulation may be controlled by
antiadrenergic drugs (beta blockers), such as
propranolol. Oxygen and supportive measures to
control symptoms are also used.

Potential Nursing Diagnoses
Deficient knowledge, related to medication regimen
(Patient/Family Teaching)
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Implementation
● Do not confuse levothyroxine with lamotrigine or

Lanoxin (digoxin).
● Administer as a single dose with a full glass of wa-

ter, preferably before breakfast to prevent insom-
nia.

● Initial dose is low, especially in geriatric and car-
diac patients. Dose is increased gradually, based
on thyroid function tests.

● For patients with difficulty swallowing, tablets can
be crushed and placed in 5–10 mL of water and
administered immediately via dropper or spoon;
do not store suspension.

IV Administration

● pH: 9.0–12.
● Direct IV: Reconstitute the 200-mcg and 500-

mcg vials with 2 or 5 mL, respectively, of 0.9%
NaCl without preservatives (diluent usually pro-
vided). Concentration: 100 mcg/mL. Shake
well to dissolve completely. Administer solution
immediately after preparation; discard unused
portion. Rate: Administer at a rate of 100 mcg
over 1 min. Do not add to IV infusions; may be
administered through Y-tubing.

● Y-Site Incompatibility: Do not admix with
other IV solutions.

Patient/Family Teaching
● Instruct patient to take medication as directed at

the same time each day. Take missed doses as
soon as remembered unless almost time for next
dose. If more than 2–3 doses are missed, notify
health care professional. Do not discontinue
without consulting health care professional.

● Explain to patient that medication does not cure
hypothyroidism; it provides a thyroid hormone
supplement. Therapy is lifelong.

● Advise patient to notify health care professional if
headache, nervousness, diarrhea, excessive
sweating, heat intolerance, chest pain, increased
pulse rate, palpitations, weight loss �2 lb/wk, or
any unusual symptoms occur.

● Caution patient to avoid taking other medications
concurrently with thyroid preparations unless in-
structed by health care professional.

● Instruct patient to inform health care profession-
als of thyroid therapy.

● Emphasize importance of follow-up exams to
monitor effectiveness of therapy. Thyroid function
tests are performed at least yearly.

● Pedi: Discuss with parents the need for routine
follow-up studies to ensure correct development.
Inform patient that partial hair loss may be expe-

rienced by children on thyroid therapy. This is
usually temporary.

Evaluation/Desired Outcomes
● Resolution of symptoms of hypothyroidism and

normalization of hormone levels.

HIGH ALERT

LIDOCAINE
lidocaine (parenteral)
(lye-doe-kane)
LidoPen, Xylocaine, Xylocard

lidocaine (local anesthetic)
Xylocaine

lidocaine (mucosal)
Anestacon, Xylocaine Viscous

lidocaine patch
Lidoderm

lidocaine (topical)
L-M-X 4, L-M-X 5, Solarcaine Aloe Ex-
tra Burn Relief, Xylocaine, Zilactin-L
Classification
Therapeutic: anesthetics (topical/local), anti-
arrhythmics (class IB)

Pregnancy Category B

Indications
IV: Ventricular arrhythmias. IM: Self-injected or
when IV unavailable (during transport to hospital fa-
cilities). Local: Infiltration/mucosal/topical anes-
thetic. Patch: Pain due to post-herpetic neuralgia.

Action
IV, IM: Suppresses automaticity and spontaneous
depolarization of the ventricles during diastole by al-
tering the flux of sodium ions across cell mem-
branes with little or no effect on heart rate. Local:
Produces local anesthesia by inhibiting transport of
ions across neuronal membranes, thereby prevent-
ing initiation and conduction of normal nerve im-
pulses. Therapeutic Effects: Control of ventricu-
lar arrhythmias. Local anesthesia.

Pharmacokinetics
Absorption: Well absorbed after administration
into the deltoid muscle; some absorption follows lo-
cal use.
Distribution: Widely distributed. Concentrates in
adipose tissue. Crosses the blood-brain barrier and
placenta; enters breast milk.
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Metabolism and Excretion: Mostly metabolized
by the liver; �10% excreted in urine as unchanged
drug.
Half-life: Biphasic—initial phase, 7–30 min; ter-
minal phase, 90–120 min; increased in HF and liver
impairment.

TIME/ACTION PROFILE (IV, IM �
antiarrhythmic effects; local � anesthetic
effects)

ROUTE ONSET PEAK DURATION

IV immediate immediate 10–20 min
(up to sev-
eral hours
after contin-
uous infu-
sion)

IM 5–15 min 20–30 min 60–90 min
Local rapid unknown 1–3 hr

Contraindications/Precautions
Applies mainly to systemic use
Contraindicated in: Hypersensitivity; cross-sensi-
tivity may occur; Third-degree heart block.
Use Cautiously in: Liver disease, HF, patients
weighing �50 kg, and geriatric patients (pbolus
and/or maintenance dose); Respiratory depression;
Shock; Heart block; OB, Lactation: Safety not estab-
lished; Pedi: Safety not established for transdermal
patch.

Adverse Reactions/Side Effects
Applies mainly to systemic use.
CNS: SEIZURES, confusion, drowsiness, blurred vi-
sion, dizziness, nervousness, slurred speech,
tremor. EENT: mucosal use—por absent gag re-
flex. CV: CARDIAC ARREST, arrhythmias, bradycardia,
heart block, hypotension. GI: nausea, vomiting.
Resp: bronchospasm. Local: stinging, burning,
contact dermatitis, erythema. MS: chondrolysis.
Misc: allergic reactions, including ANAPHYLAXIS.

Interactions
Applies mainly to systemic use.
Drug-Drug:qcardiac depression and toxicity with
phenytoin, amiodarone, quinidine, procain-
amide, or propranolol. Cimetidine, azole anti-
fungals, clarithromycin, erythromycin, fluoxe-
tine, nefazodone, paroxetine, protease
inhibitors, ritonavir, verapamil, and beta
blockers maypmetabolism andqrisk of toxicity.
Lidocaine mayqlevels of calcium channel block-
ers, certain benzodiazepines, cyclosporine,
fluoxetine, lovastatin, simvastatin, mirtaza-
pine, paroxetine, ritonavir, tacrolimus, the-
ophylline, tricyclic antidepressnts, and venla-
faxine. Effects of lidocaine may bepby

carbamazepine, phenobarbital, phenytoin, and
rifampin.

Route/Dosage
Ventricular Tachycardia (with a Pulse) or
Pulseless Ventricular Tachycardia/Ven-
tricular Fibrillation
IV (Adults): 1–1.5 mg/kg bolus; may repeat doses
of 0.5–0.75 mg/kg q 5–10 min up to a total dose of
3 mg/kg; may then start continuous infusion of 1–4
mg/min.
Endotracheal (Adults): Give 2–2.5 times the IV
loading dose down the endotracheal tube, followed
by a 10 mL saline flush.
IV (Children): 1 mg/kg bolus (not to exceed 100
mg), followed by 20–50 mcg/kg/min continuous in-
fusion (range 20–50 mcg/kg/min); may administer
second bolus of 0.5–1 mg/kg if delay between bolus
and continuous infusion.
Endotracheal (Children): Give 2–3 mg/kg down
the endotracheal tube followed by a 5 mL saline
flush.
IM (Adults and Children �50 kg): 300 mg (4.5
mg/kg); may be repeated in 60–90 min.

Local
Infiltration (Adults and Children): Infiltrate af-
fected area as needed (increased amount and fre-
quency of use increases likelihood of systemic ab-
sorption and adverse reactions).
Topical (Adults): Apply to affected area 2–3 times
daily.
Mucosal (Adults): For anesthetizing oral sur-
faces—20 mg as 2 sprays/quadrant (not to exceed
30 mg/quadrant) may be used. 15 mL of the viscous
solution may be used q 3 hr for oral or pharyngeal
pain. For anesthetizing the female urethra—3–5
mL of the jelly or 20 mg as 2% solution may be used.
For anesthetizing the male urethra—5–10 mL of
the jelly or 5–15 mL of 2% solution may be used be-
fore catheterization or 30 mL of jelly before cystos-
copy or similar procedures. Topical solutions may
be used to anesthetize mucous membranes of the
larynx, trachea, or esophagus.
Patch (Adults): Up to 3 patches may be applied
once for up to 12 hr in any 24-hr period; consider
smaller areas of application in geriatric or debili-
tated patients.

Availability (generic available)
Autoinjector for IM injection: 300 mg/3 mL. Di-
rect IV injection: 10 mg/mL (1%), 20 mg/mL
(2%). For IV admixture: 100 mg/mL (10%). Pre-
mixed solution for IV infusion: 4 mg/mL
(0.4%), 8 mg/mL (0.8%). Injection for local in-
filtration/nerve block: 0.5%, 1%, 2%, 4%. In
combination with: epinephrine for local infiltra-
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tion. Cream: 4% OTC. Gel: 0.5%OTC, 2.5%OTC. Jelly:
2%. Liquid: 5%. Ointment: 5%. Transdermal
system: 5% patch. Solution: 4%. Spray: 10%.
Viscous solution: 2%. In combination with:
prilocaine (as EMLA cream, Oraquix); with tetra-
caine (Synera); with bupivacaine (Duocaine); with
epinephrine (LidoSite).

NURSING IMPLICATIONS
Assessment
● Antiarrhythmic: Monitor ECG continuously and

BP and respiratory status frequently during ad-
ministration.

● Anesthetic: Assess degree of numbness of af-
fected part.

● Transdermal: Monitor for pain intensity in af-
fected area periodically during therapy.

● Lab Test Considerations: Serum electrolyte
levels should be monitored periodically during
prolonged therapy.

● IM administration may causeqCPK levels.
● Toxicity and Overdose: Serum lidocaine lev-

els should be monitored periodically during pro-
longed or high-dose IV therapy. Therapeutic se-
rum lidocaine levels range from 1.5 to 5 mcg/mL.

● Signs and symptoms of toxicity include confusion,
excitation, blurred or double vision, nausea,
vomiting, ringing in ears, tremors, twitching, sei-
zures, difficulty breathing, severe dizziness or
fainting, and unusually slow heart rate.

● If symptoms of overdose occur, stop infusion and
monitor patient closely.

Potential Nursing Diagnoses
Decreased cardiac output (Indications)
Acute pain (Indications)

Implementation
● High Alert: Lidocaine is readily absorbed

through mucous membranes. Inadvertent over-
dosage of lidocaine jelly and spray has resulted in
patient harm or death from neurologic and/or
cardiac toxicity. Do not exceed recommended
doses.

● Throat Spray: Ensure that gag reflex is intact be-
fore allowing patient to drink or eat.

● IM: IM injections are recommended only when
ECG monitoring is not available and benefits out-
weigh risks. Administer IM injections only into
deltoid muscle while frequently aspirating to pre-
vent IV injection.

IV Administration

● pH: 5.0–7.0.
● Direct IV: Only 1% and 2% solutions are used

for direct IV injection. Diluent: Administer un-
diluted. Rate: Administer loading dose over 2–3
min. Follow by IV continuous infusion.

● Continuous Infusion: Diluent: Lidocaine vi-
als need to be further diluted. Dilute 2 g of lido-
caine in 250 mL or 500 mL of D5W or 0.9% NaCl.
Admixed infusion stable for 24 hr at room tem-
perature. Premixed infusions are already diluted
and ready to use. Concentration: 4–8 mg/mL.
Rate: See Route/Dosage section. Administer via
infusion pump for accurate dose.

● Y-Site Compatibility: alemtuzumab, alfentanyl,
alteplase, amikacin, aminocaproic acid, amino-
phylline, amiodarone, amphotericin B lipid com-
plex, amphotericin B liposome, anidulafungin,
argatroban, ascorbic acid, atracurium, atropine,
aztreonam, benztropine, bivalirudin, bleomycin,
bumetanide, buprenorphine, butorphanol, cal-
cium chloride, calcium gluconate, carboplatin,
carmustine, cefazolin, cefoperazone, cefotaxime,
cefoxitin, ceftaroline, ceftazidime, ceftriaxone,
cefuroxime, chloramphenicol, chlorpromazine,
ciprofloxacin, cisatracurium, cisplatin, clindamy-
cin, cyanocobalamin, cyclophosphamide, cyclo-
sporine, cytarabine, dactinomycin, daptomycin,
dexamethasone sodium phosphate, dexmedetom-
idine, digoxin, diltiazem, diphenhydramine, do-
butamine, docetaxel, dopamine, doxacurium,
doxorubicin, doxycycline, enalaprilat, ephedrine,
epinephrine, epirubicin, epoetin alfa, eptifibatide,
ertapenem, erythromycin, esmolol, etomidate,
etoposide, etoposide phosphate, famotidine, fen-
oldopam, fentanyl, fluconazole, fludarabine, fluo-
rouracil, folic acid, furosemide, gemcitabine,
gentamicin, glycopyrrolate, granisetron, heparin,
hetastarch, hydrocortisone sodium succinate, hy-
dromorphone, idarubicin, ifosfamide, imipenem/
cilastatin, indomethacin, insulin, irinotecan, iso-
proterenol, ketorolac, labetalol, levofloxacin, li-
nezolid, lorazepam, magnesium sulfate, mannitol,
mechlorethamine, meperidine, metaraminol,
methotrexate, methoxamine, methyldopate,
methylprednisolone sodium succinate, metoclo-
pramide, metronidazole, micafungin, midazolam,
mitoxantrone, morphine, multivitamins, myco-
phenolate, nafcillin, nalbuphine, naloxone, nicar-
dipine, nitroglycerin, nitroprusside, norepineph-
rine, octreotide, ondansetron, oxacillin,
oxaliplatin, oxytocin, paclitaxel, palonosetron,
pamidronate, pancuronium, papaverine, peme-
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trexed, penicillin G, pentamidine, pentazocine,
phentolamine, phenylephrine, phytonadione, pi-
peracillin/tazobactam, potassium acetate, potas-
sium chloride, procainamide, prochlorperazine,
promethazine, propofol, propranolol, protamine,
pyridoxime, quinupristin/dalfopristin, ranitidine,
remifentanil, rocuronium, sodium acetate, so-
dium bicarbonate, streptokinase, succinylcho-
line, sufentanil, tacrolimus, teniposide, theophyl-
line, thiamine, thiotepa, ticarcillin/clavulanate,
tigecycline, tirofiban, tobramycin, tolazoline, tri-
metaphan, vancomycin, vasopressin, vecuronium,
verapamil, vincristine, vinorelbine, vitamin B
complex with C , voriconazole, warfarin, zole-
dronic acid.

● Y-Site Incompatibility: acyclovir, amphotericin
B cholesteryl, amphotericin B colloidal, azathio-
prine, caspofungin, dantrolene, diazepam, dia-
zoxide, ganciclovir, milrinone, pantoprazole,
pentobarbital, phenobarbital, phenytoin, thiopen-
tal, trimethoprim/sulfamethoxazole.

● Infiltration: Lidocaine with epinephrine may be
used to minimize systemic absorption and pro-
long local anesthesia.

● Transdermal: When used concomitantly with
other products containing local anesthetic agents,
consider amount absorbed from all formulations.

Patient/Family Teaching
● May cause drowsiness and dizziness. Advise pa-

tient to call for assistance during ambulation and
transfer.

● IM: Available in LidoPen Auto-Injector for use
outside the hospital setting. Advise patient to tele-
phone health care professional immediately if
symptoms of a heart attack occur. Do not admin-
ister unless instructed by health care profes-
sional. To administer, remove safety cap and
place back end on thickest part of thigh or del-
toid muscle. Press hard until needle prick is felt.
Hold in place for 10 sec, then massage area for
10 sec. Do not drive after administration unless
absolutely necessary.

● Topical: Apply Lidoderm Patch to intact skin to
cover the most painful area. Patch may be cut to
smaller sizes with scissors before removing re-
lease liner. Clothing may be worn over patch. If
irritation or burning sensation occurs during ap-
plication, remove patch until irritation subsides.
Wash hands after application; avoid contact with
eyes. Dispose of used patch to avoid access by
children or pets.

● Caution women to consult health care profes-
sional before using a topical anesthetic for a
mammogram or other procedures. If recom-
mended, use lowest drug concentration, and ap-
ply it sparingly. Do not apply to broken or irri-

tated skin, do not wrap skin, and do not apply
heat to area (heating pad/electric blanket), to de-
crease chance that drug may be absorbed into the
body. May result in seizures, cardiac arrhythmias,
respiratory failure, coma, and death.

● Advise patient referred for MRI test to discuss
patch with referring health care professional and
MRI facility to determine if removal of patch is
necessary prior to test and for directions for re-
placing patch.

Evaluation/Desired Outcomes
● Decrease in ventricular arrhythmias.
● Local anesthesia.

lidocaine/prilocaine
(lye-doe-kane/pri-loe-kane)
EMLA, Oraqix
Classification
Therapeutic: anesthetics (topical/local)

Pregnancy Category B

Indications
Produces local anesthesia prior to minor painful
procedures including: Insertion of cannulae or nee-
dles, Arterial/venous/lumbar puncture, Intramuscu-
lar injections, Subcutaneous injections, Dermal pro-
cedures, Laser treatments, Circumcision. When
applied to genital mucous membranes in prepara-
tion for superficial minor surgery or as preparation
for infiltration anesthesia. Produces localized anes-
thesia in periodontal pockets during scaling and/or
root planing (Oraqix only).

Action
Produces local anesthesia by inhibiting transport of
ions across neuronal membranes, thereby prevent-
ing initiation and conduction of normal nerve im-
pulses. Combination of two anesthetics is applied as
a system consisting of a cream under an occlusive
dressing. Active drug is released into the dermal and
epidermal skin layers, resulting in accumulation of
local anesthetic in the regions of dermal pain recep-
tors and nerve endings. Therapeutic Effects: An-
esthetic action localized to the area of the applica-
tion.

Pharmacokinetics
Absorption: Small amounts are systemically ab-
sorbed.
Distribution: Small amounts absorbed are widely
distributed and cross the placenta and blood-brain
barrier.
Metabolism and Excretion: Lidocaine—
mostly metabolized by the liver. Prilocaine—me-
tabolized by the liver and kidneys.
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Half-life: Lidocaine—90–120 min (EMLA); 2–6
hr (Oraqix): Prilocaine—10–50 min (EMLA); 2–
6 hr (Oraqix).

TIME/ACTION PROFILE (local anesthesia)

ROUTE ONSET PEAK DURATION

Top 1 hr(EMLA); 30
sec (Oraqix)

3 hr (EMLA) 1–2 hr
(EMLA)†;
20 min
(Oraqix)

†Following removal of occlusive dressing

Contraindications/Precautions
Contraindicated in: Hypersensitivity to lidocaine,
prilocaine, or any other amide-type local anesthetic;
Hypersensitivity to any other product in the formula-
tion; Should not be applied to middle ear, mucous
membranes, or broken/inflamed skin; Pedi: Con-
genital or idiopathic methemoglobinemia; Infants
�1 mo if gestational age is �37 weeks; Infants �12
mo receiving methemoglobin-inducing agents.
Use Cautiously in: Repeated use or use on large
areas of skin (more likely to result in systemic ab-
sorption); Acutely ill, or debilitated patients (qrisk
of absorption and systemic effects); Severe liver dis-
ease; Any conditions associated with methemoglo-
binemia (including glucose-6-phosphate dehydro-
genase deficiency); OB: Use only if clearly needed;
Lactation: Usually compatible with breastfeeding
(AAP); Pedi: Area/duration of treatment should be
limited in neonates and children �20 kg or 37
weeks gestation (qsusceptibility to methemoglobin-
emia); Geri: May haveqabsorption and risk of sys-
temic effects.

Adverse Reactions/Side Effects
Local: blanching, redness, alteration in tempera-
ture sensation, edema, itching, rash, hyperpigmenta-
tion. Misc: allergic reactions including ANAPHYLAXIS.

Interactions
Drug-Drug: Concurrent use with class I antiar-
rhythmics including mexiletine may result in ad-
verse cardiovascular effects. Concurrent use with
other local anesthetics may result inqtoxicity.
Concurrent use with sulfonamides, acetamino-
phen, chloroquine, nitroglycerin, nitroprus-
side, phenobarbital, phenytoin, or quinine in
childrenqthe risk of methemoglobinemia (avoid
concurrent use in children �12 mo).

Route/Dosage
EMLA
Topical (Adults and Children): Minor dermal
procedures including venipuncture and IV can-

nulation—2.5 g ( of the 5-g tube) applied to1⁄2
20–25 cm2 (2 in. by 2 in”) area of skin, covered
with an occlusive dressing applied for at least 1 hr.
Major dermal procedures including split-thick-
ness skin graft harvesting—2 g/10 cm2 area of
skin, covered with an occlusive dressing for at least
2 hr. Adult male genital skin—as an adjunct prior
to local anesthetic infiltration, apply a thick layer (1
g/10 cm2) to skin surface for 15 min; local infiltra-
tion anesthesia should be performed immediately af-
ter removal of cream. Adult female genital mucous
membranes—apply a thick layer (5– log) for 5–
10 min.
Topical (Children 7–12 yr and �20 kg): Dose
should not exceed 20 g over more than 200 cm2 for
more than 4 hr.
Topical (Children 1–6 yr and �10 kg): Dose
should not exceed 10 g over more than 100 cm2 for
more than 4 hr.
Topical (Children 3 mo–12 mo and �5 kg):
Dose should not exceed 2 g over more than 20 cm2

for more than 4 hr.
Topical (Children 0–3 mo or �5 kg): Dose
should not exceed 1 g over more than 10 cm2 for
more than 1 hr.

Oraqix
Topical (Adults): Apply on gingival margin around
the selected teeth using the blunt-tipped applicator
included in package; wait 30 seconds, then fill the
periodontal pockets with gel using the blunt-tipped
applicator until the gel becomes visible at the gingi-
val margin; wait another 30 seconds before starting
treatment; maximum recommended dose at one
treatment session is 5 cartridges (8.5 g).

Availability (generic available)
Cream: 2.5% lidocaine with 2.5% prilocaine. Peri-
odontal gel: 2.5% lidocaine with 2.5% prilocaine;
1.7 g/dental cartridge.

NURSING IMPLICATIONS
Assessment
● Assess application site for open wounds. Apply

only to intact skin.
● Assess application site for anesthesia following

removal of system and prior to procedure.

Potential Nursing Diagnoses
Acute pain (Indications)

Implementation
● Topical: EMLA: When used for minor dermal

procedures (venipuncture, IV cannulation, arte-
rial puncture, lumbar puncture), apply the 2.5-g
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tube of cream ( of the 5-g tube) to each 2 in. by1⁄2
2 in. area of skin in a thick layer at the site of the
impending procedure. Remove the center cutout
piece from an occlusive dressing (supplied with
the 5-g tube) and peel the paper liner from the
paper-framed dressing. Cover the lidocaine/prilo-
caine cream so that there is a thick layer of
cream underneath the occlusive dressing. Do not
spread out or rub in the cream. Smooth the
dressing edges carefully and ensure it is secure to
avoid leakage. Remove the paper frame and mark
the time of application on the occlusive dressing.
Lidocaine/prilocaine cream must be applied at
least 1 hr before the start of a minor dermal pro-
cedure (venipuncture, IV cannulation). Anesthe-
sia may be more profound with 90 min–2 hr ap-
plication. Remove the occlusive dressing and
wipe off the lidocaine/prilocaine cream. Clean the
entire area with antiseptic solution and prepare
the patient for the procedure.

● For major dermal procedures (skin graft harvest-
ing), follow the same procedure using larger
amounts of lidocaine/prilocaine cream and the
appropriate-size occlusive dressing. Lidocaine/
prilocaine cream must be applied at least 2 hr
before major dermal procedures.

Patient/Family Teaching
● Explain the purpose of cream and occlusive

dressing to patient and parents. Inform the pa-
tient that lidocaine/prilocaine cream may block
all sensations in the treated skin. Caution patient
to avoid trauma to the area from scratching, rub-
bing, or exposure to extreme heat or cold tem-
peratures until all sensation has returned.

● Home Care Issues: Instruct patient or parent in
proper application. Provide a diagram of location
for application.

Evaluation/Desired Outcomes
● Anesthesia in the area of application.

linagliptin (lin-a-glip-tin)
Tradjenta
Classification
Therapeutic: antidiabetics
Pharmacologic: dipeptidyl peptidase-4
(DDP-4) inhibitors, enzyme inhibitors

Pregnancy Category B

Indications
Adjunct to diet and exercise in the management of
type 2 diabetes mellitus.

Action
Inhibits the enzyme dipeptidyl peptidase-4 (DPP-4),
which slows the inactivation of incretin hormones,

resulting in increased levels of active incretin hor-
mones. These hormones are released by the intes-
tine throughout the day, and are involved in regula-
tion of glucose. Increased/prolonged incretin levels
increase insulin release and decrease glucagon lev-
els. Therapeutic Effects: Improved control of
blood glucose.

Pharmacokinetics
Absorption: 30% absorbed following oral admin-
istration.
Distribution: Extensively distributed to tissues.
Metabolism and Excretion: Approximately 90%
excreted unchanged in urine; mininally metabolized.
Half-life: �100 hr (due to saturable binding to
DPP-4).

TIME/ACTION PROFILE

ROUTE ONSET PEAK DURATION

PO unknown 1.5 hr† 24 hr

† Blood level.

Contraindications/Precautions
Contraindicated in: Hypersensitivity. Cross-sen-
sitivity may occur with sitagliptin; Type 1 diabetes
mellitus; Diabetic ketoacidosis.
Use Cautiously in: Geri: Elderly may have greater
sensitivity to drug effects; OB: Use during pregnancy
only if clearly needed; Lactation: Excretion in breast
milk unknown, use cautiously; Pedi: Safety and ef-
fectiveness in patients �18 yr not established.

Adverse Reactions/Side Effects
Resp: bronchial hyperreactivity. GI: PANCREATITIS.
Derm: localized exfoliation, urticaria. Metab: hy-
poglycemia, hypertriglyceridemia. Misc: hypersen-
sitivity reactions including ANGIOEDEMA.

Interactions
Drug-Drug:qrisk of hypoglycemia with sulfonyl-
ureas; dose reduction of sulfonylurea may be nec-
essary. Concurrent use of P-glycoprotein (P-gp) or
CYP3A4 inducers, including rifampin maypblood
levels and effectiveness and should be avoided.

Route/Dosage
PO (Adults): 5 mg once daily.

Availability
Tablets: 5 mg.

NURSING IMPLICATIONS
Assessment
● Observe patient for signs and symptoms of hypo-

glycemic reactions (abdominal pain, sweating,
hunger, weakness, dizziness, headache, tremor,
tachycardia, anxiety).

● Lab Test Considerations: Monitor hemoglo-
bin A1C prior to and periodically during therapy.
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● May causequric acid levels.

Potential Nursing Diagnoses
Imbalanced nutrition: more than body requirements
(Indications)
Noncompliance (Patient/Family Teaching)

Implementation
● Patients stabilized on a diabetic regimen who are

exposed to stress, fever, trauma, infection, or sur-
gery may require administration of insulin.

● PO: May be administered without regard to food.

Patient/Family Teaching
● Instruct patient to take linagliptin as directed.

Take missed doses as soon as remembered, un-
less it is almost time for next dose; do not double
doses. Advise patient to read the Patient Package
Insert before starting and with each Rx refill; new
information may be available.

● Explain to patient that linagliptin helps control hy-
perglycemia but does not cure diabetes. Therapy
is usually long term.

● Instruct patient not to share this medication with
others, even if they have the same symptoms; it
may harm them.

● Encourage patient to follow prescribed diet, med-
ication, and exercise regimen to prevent hyper-
glycemic or hypoglycemic episodes.

● Review signs of hypoglycemia and hyperglycemia
with patient. If hypoglycemia occurs, advise pa-
tient to take a glass of orange juice or 2–3 tsp of
sugar, honey, or corn syrup dissolved in water,
and notify health care professional.

● Instruct patient in proper testing of blood glucose
and urine ketones. These tests should be moni-
tored closely during periods of stress or illness
and health care professional notified if significant
changes occur.

● Advise patient to notify health care professional
promptly if rash; hives; or swelling of face, lips, or
throat occur.

● Advise patient to notify health care professional of
all Rx or OTC medications, vitamins, or herbal
products being taken and to consult with health
care professional before taking other medica-
tions, especially other oral hypoglycemic medica-
tions.

● Advise patient to notify health care professional if
pregnancy is planned or suspected or if breast-
feeding.

Evaluation/Desired Outcomes
● Improved hemoglobin A1C, fasting plasma glu-

cose and 2–hr post-prandial glucose levels.

lindane (lin-dane)
gamma benzene hexachloride, GBH,

Hexit, PMS Lindane
Classification
Therapeutic: pediculocides, scabicides

Pregnancy Category B

Indications
Second-line treatment of parasitic arthropod infesta-
tion (scabies and head, body, and crab lice) for use
only in patients who are intolerant to or do not re-
spond to less toxic agents.

Action
Causes seizures and death in parasitic arthropods.
Therapeutic Effects: Cure of infestation by para-
sitic arthropods.

Pharmacokinetics
Absorption: Significant systemic absorption (9–
13%) greater with topical application to damaged
skin.
Distribution: Stored in fat.
Metabolism and Excretion: Metabolized by the
liver.
Half-life: 17–22 hr (infants and children).

TIME/ACTION PROFILE (antiparasitic action)

ROUTE ONSET PEAK DURATION

Top rapid 6 hr 190 min

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Areas of
skin rash, abrasion, or inflammation (absorption is
increased); History of seizures; Lactation: Potentially
toxic to infants; maypmilk supply; Pedi: Premature
neonates (qrisk of CNS toxicity).
Use Cautiously in: Patients with skin conditions
(qrisk of systemic absorption); OB: Do not exceed
recommended dose; do not use �2 courses of ther-
apy; Pedi: Geri: Children �2 yr and geriatric patients
(qrisk of systemic absorption and CNS side effects).

Adverse Reactions/Side Effects
All adverse reactions except dermatologic are signs
of systemic absorption and toxicity.
CNS: SEIZURES, headache. CV: tachycardia. GI:
nausea, vomiting. Derm: contact dermatitis (re-
peated application), local irritation.

Interactions
Drug-Drug: Concurrent use of medications that
lower seizure threshold (mayqrisk of sei-
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zures). Simultaneous topical use of skin, scalp, or
hair products mayqsystemic absorption.

Route/Dosage
Scabies
Topical (Adults and Children �1 mo): 1% lo-
tion applied to all skin surfaces from neck to toes;
wash off 6 hr after application in infants, after 6–8
hr in children or after 8–12 hr in adults; may re-
quire a 2nd treatment 1 wk later.

Head Lice or Crab Lice
Topical (Adults and Children): 15–30 mL of
shampoo applied and lathered for 4 min; may re-
quire a 2nd treatment 1 wk later.

Availability (generic available)
Lotion: 1%. Shampoo: 1%.

NURSING IMPLICATIONS
Assessment
● Assess skin and hair for signs of infestation before

and after treatment.
● Examine family members and close contacts for

infestation. When used in treatment of pediculosis
pubis or scabies, sexual partners should receive
concurrent prophylactic therapy.

Potential Nursing Diagnoses
Risk for impaired skin integrity (Indications)

Implementation
● Due to serious side effects, no more than 2 oz

may be dispensed at a time and no refills are al-
lowed.

● Topical: When applying medication to another
person, wear gloves to prevent systemic absorp-
tion.

● Do not apply to open wounds (scratches, cuts,
sores on skin or scalp) to minimize systemic ab-
sorption. Avoid contact with the eyes. If eye con-
tact occurs, flush thoroughly with water and no-
tify physician or other health care professional.

● Institute appropriate isolation techniques.
● Lotion: Instruct patient to bathe with soap and

water. Dry skin well and allow to cool before ap-
plication. Apply lotion in amount sufficient to
cover entire body surface with a thin film from
neck down (60 mL for an adult). Leave medica-
tion on for an age appropriate time frame (see
dosing), then remove by washing. If rash, burn-
ing, or itching develops, wash off medication and
notify physician or other health care professional.

● Shampoo: Use a sufficient amount of shampoo to
wet hair and scalp (30 mL for short hair, 45 mL for
medium hair, 60 mL for long hair). Rub thor-
oughly into hair and scalp and leave in place for 4
min. Then use enough water to work up a good

lather; follow with thorough rinsing and drying. If
applied in shower or bath, do not let shampoo run
down on other parts of body or into water in which
patient is sitting. When hair is dry, use fine-toothed
comb to remove remaining nits or nit shells. Sham-
poo may also be used on combs and brushes to
prevent spread of infestation.

Patient/Family Teaching
● Instruct patient on application technique and pro-

vide with a medication guide. Patient should repeat
therapy only at the recommendation of health care
professional. Discuss hygienic measures to prevent
and to control infestation. Discuss potential for infec-
tious contacts with patient. Explain why household
members should be examined and sexual partners
treated simultaneously.

● Instruct patient to wash all recently worn clothing
and used bed linens and towels in very hot water or
to dry clean to prevent reinfestation or spreading.

● Instruct patient not to apply other oils or creams
during therapy; these increase the absorption of
lindane and may lead to toxicity.

● Explain to patient that itching may persist after
treatment; consult health care professional about
use of topical hydrocortisone or systemic antihis-
tamines.

● Advise patient that eyelashes can be treated by ap-
plying petroleum jelly 3 times/day for 1 wk.

● Instruct patient not to reapply sooner than
1 week if live mites appear.

● Shampoo: Advise patient that shampoo should not
be used as a regular shampoo in the absence of in-
festation. Emphasize need to avoid contact with eyes.

● Pedi: Advise parents to monitor young children
closely for evidence of CNS toxicity (seizures, diz-
ziness, clumsiness, fast heartbeat, muscle
cramps, nervousness, restlessness, irritability,
nausea, vomiting) during and immediately after
treatment.

● Pedi: Cover hands of young children to prevent
accidental ingestion from thumbsucking.

Evaluation/Desired Outcomes
● Resolution of signs of infestation with scabies or

lice.

linezolid (li-nez-o-lid)
Zyvox
Classification
Therapeutic: anti-infectives
Pharmacologic: oxazolidinones

Pregnancy Category C
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Indications
Treatment of: Infections caused by vancomycin-re-
sistant Enterococcus faecium, Nosocomial pneu-
monia caused by Staphylococcus aureus (methicil-
lin-susceptible and -resistant strains), Complicated
skin/skin structure infections caused by Staphylo-
coccus aureus (methicillin-susceptible and -resis-
tant strains), Streptococcus pyogenes or Strepto-
coccus agalactiae (including diabetic foot
infections), Uncomplicated skin/skin structure in-
fections caused by Staphylococcus aureus (methi-
cillin-susceptible and -resistant strains), Streptococ-
cus pyogenes, Community-acquired pneumonia
caused by Streptococcus pneumoniae (including
multi-drug resistant strains) or Staphylococcus au-
reus (methicillin-susceptible strains only).

Action
Inhibits bacterial protein synthesis at the level of the
23S ribosome of the 50S subunit. Therapeutic Ef-
fects: Bactericidal action against streptococci; bac-
teriostatic action against enterococci and staphylo-
cocci.

Pharmacokinetics
Absorption: Rapidly and extensively (100%) ab-
sorbed following oral administration.
Distribution: Readily distributes to well-perfused
tissues.
Metabolism and Excretion: 65% metabolized,
mostly by the liver; 30% excreted unchanged by the
kidneys.
Half-life: 6.4 hr.

TIME/ACTION PROFILE

ROUTE ONSET PEAK DURATION

PO rapid 1–2 hr 12 hr
IV rapid end of infu-

sion
12 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Phenylketo-
nuria (suspension contains aspartame); Uncon-
trolled HTN, pheochromocytoma, thyrotoxicosis, or
concurrent use of sympathomimetic agents, vaso-
pressors, or dopaminergic agents (qrisk of hyper-
tensive response); Concurrent or recent (�2 wk)
use of monoamine oxidase (MAO) inhibitors (qrisk
of hypertensive response); Carcinoid syndrome or
concurrent use of SSRIs, TCAs, triptans, meperidine,
or buspirone (qrisk of serotonin syndrome).
Use Cautiously in: Thrombocytopenia, concur-
rent use of antiplatelet agents or bleeding diathesis
(platelet counts should be monitored more fre-
quently); OB: Safety not established; use only if ma-

ternal benefit outweighs potential risk to fetus; Lac-
tation: Lactation.

Adverse Reactions/Side Effects
CV: headache, insomnia. EENT: teeth discolor-
ation, tongue discoloration. GI: PSEUDOMEMBRANOUS

COLITIS, diarrhea,qliver enzymes, nausea, taste al-
teration, vomiting. F and E: lactic acidosis. He-
mat: thrombocytopenia. Neuro: optic neuropathy,
peripheral neuropathy.

Interactions
Drug-Drug:qrisk of hypertensive response with
MAO inhibitors, sympathomimetics (e.g., pseu-
doephedrine), vasopressors (e.g., epineph-
rine, norepinephrine), and dopaminergic
agents (e.g., dopamine, dobutamine); concur-
rent or recent use should be avoided.qrisk of sero-
tonin syndrome with SSRIs, TCAs, 5–HT1 ago-
nists, meperidine, or buspirone; concurrent use
should be avoided. Rifampin, carbamazepine,
phenytoin, and phenobarbital mayplevels.
Drug-Food: Because of monoamine oxidase in-
hibitory properties, consumption of large amounts
of foods or beverages containing tyramine should be
avoided (qrisk of pressor response. See
Appendix M).

Route/Dosage
Vancomycin-Resistant Enterococcus fae-
cium Infections
PO, IV (Adults): 600 mg every 12 hr for 14–28
days.
PO, IV (Children birth-11 yr): (in the first week
of life, pre-term neonates may initially receive 10
mg/kg every 12 hr).

Pneumonia, Complicated Skin/Skin
Structure Infections
PO, IV (Adults): 600 mg every 12 hr for 10–14
days.
PO, IV (Children birth-11 yr): 10 mg/kg every 8
hr for 10–14 days (in the first week of life, pre-term
neonates may initially receive 10 mg/kg every 12
hr).

Uncomplicated Skin/Skin Structure In-
fections
PO (Adults): 400 mg q 12 hr for 10–14 days.
PO, IV (Children 5–11 yr): 10 mg/kg every 12 hr
for 10–14 days.
PO, IV (Children �5 yr): 10 mg/kg every 8 hr for
10–14 days (in the first week of life, pre-term neo-
nates may initially receive 10 mg/kg every 12 hr).
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Availability (generic available)
Oral suspension: (orange): 20 mg/mL. Tablets:
400 mg, 600 mg. Cost: 600 mg $2,213.46/30. Pre-
mixed infusion: 200 mg/100 mL, 400 mg/200 mL,
600 mg/300 mL.

NURSING IMPLICATIONS
Assessment
● Assess for infection (vital signs; appearance of

wound, sputum, urine, and stool; WBC) at begin-
ning of and during therapy.

● Obtain specimens for culture and sensitivity prior
to initiating therapy. First dose may be given be-
fore receiving.

● May cause lactic acidosis. Notify health care pro-
fessional if recurrent nausea and vomiting, unex-
plained acidosis or low bicarbonate levels occur.

● Monitor visual function in patients receiving line-
zolid for �3 mo or who report visual symptoms
(changes in acuity or color vision, blurred vision,
visual field defect) regardless of length of ther-
apy. If optic neuropathy occurs therapy should be
reconsidered.

● Monitor bowel function. Diarrhea, abdominal
cramping, fever, and bloody stools should be re-
ported to health care professional promptly as a
sign of pseudomembranous colitis. May begin up
to several weeks following cessation of therapy.

● Lab Test Considerations: May cause bone
marrow suppression, anemia, leukopenia, pancy-
topenia. Monitor CBC and platelet count weekly,
especially in patients at risk for increased bleed-
ing, having pre-existing bone marrow suppres-
sion, receiving concurrent medications that may
cause myelosuppression, or requiring �2 weeks
of therapy. Discontinue therapy if bone marrow
suppression occurs or worsens.

● May causeqAST, ALT, LDH, alkaline phosphatase
and BUN.

Potential Nursing Diagnoses
Risk for infection (Indications)
Diarrhea (Adverse Reactions)

Implementation
● Dose adjustment is not necessary when switching

from IV to oral dose.
● PO: May be administered with or without food.
● Before using oral solution gently invert 3–5 times

to mix; do not shake. Store at room temperature.

IV Administration

● pH: 4.8.
● Intermittent Infusion: Diluent: Premixed in-

fusions are already diluted and ready to use. Solu-
tion is yellowish in color which may intensify over
time without affecting its potency.. Concentra-

tion: 2 mg/mL. Rate: Infuse over 30–120 min-
utes. Flush line before and after infusion.

● Y-Site Compatibility: acyclovir, alfentanil, allo-
purinol, amifostine, amikacin, aminophylline,
amiodarone, amphotericin B lipid complex, am-
photericin B liposome, ampicillin, ampicillin/sul-
bactam, anidulafungin, atracurium, aztreonam,
bivalirudin, bleomycin, bumetanide, buprenor-
phine, busulfan, butorphanol, calcium chloride,
calcium gluconate, carboplatin, carmustine, cas-
pofungin, cefazolin, cefepime, cefotaxime, cefoxi-
tin, ceftazidime, ceftriaxone, cefuroxime, chlor-
amphenicol, ciprofloxacin, cisatracurium,
cisplatin, clindamycin, cyclophosphamide, cyclo-
sporine, cytarabine, dactinomycin, daptomycin,
dexamethasone sodium phosphate, dexmedetom-
idine, dexrazoxane, digoxin, diltiazem, diphenhy-
dramine, dobutamine, docetaxel, dolasetron, do-
pamine, doripenem, doxacurium, doxorubicin,
doxycycline, droperidol, enalaprilat, ephedrine,
epinephrine, epirubicin, eptifibatide, ertapenem,
esmolol, etoposide, etoposide phosphate, famoti-
dine, fenoldopam, fentanyl, fluconazole, fludara-
bine, fluorouracil, foscarnet, fosphenytoin, furo-
semide, ganciclovir, gemcitabine, gentamicin,
glycopyrrolate, granisetron, haloperidol, heparin,
hydralazine, hydrocortisone, hydromorphone,
idarubicin, ifosfamide, imipenem/cilastatin, insu-
lin, irinotecan, isoproterenol, ketorolac, labeta-
lol, leucovorin, levofloxacin, lidocaine, loraze-
pam, magnesium sulfate, mannitol,
mechlorethamine, melphalan, meperidine, mero-
penem, mesna, metaraminol, methotrexate,
methyldopate, methylprednisolone, metoclopra-
mide, metoprolol, metronidazole, midazolam,
milrinone, mitoxantrone, morphine, mycopheno-
late, nafcillin, nalbuphine, naloxone, nesiritide,
nicardipine, nitroglycerin, nitroprusside, norepi-
nephrine, octreotide, ondansetron, oxaliplatin,
oxytocin, paclitaxel, palonosetron, pamidronate,
pancuronium, pemetrexed, pentazocine, pento-
barbital, phenobarbital, phentolamine, phenyl-
ephrine, piperacillin/tazobactam, potassium ace-
tate, potassium chloride, potassium phosphates,
procainamide, prochlorperazine, promethazine,
propranolol, quinupristin/dalfopristin, ranitidine,
remifentanil, rocuronium, sodium acetate, so-
dium bicarbonate, sodium phosphates, streptozo-
cin, succinylcholine, sufentanil, tacrolimus, teni-
poside, theophylline, thiotepa, ticarcillin/
clavulanate, tigecycline, tirofiban, tobramycin, tri-
methoprim/sulfamethoxazole, vancomycin, vaso-
pressin, vecuronium, verapamil, vincristine, vino-
relbine, voriconazole, zidovudine, zoledronic
acid.
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● Y-Site Incompatibility: amphotericin B col-
loidal, chlorpromazine, dantrolene, diazepam,
pantoprazole, pentamidine, phenytoin, thiopen-
tal.

Patient/Family Teaching
● Advise patients taking oral linezolid to take as di-

rected, for full course of therapy, even if feeling
better. Take missed doses as soon as remem-
bered unless almost time for next dose; do not
double dose.

● Instruct patient to avoid large quantities of foods
or beverages containing tyramine (See
Appendix M). May cause hypertensive response.

● Instruct patient to notify health care professional
if patient has a history of hypertension and before
patient takes other Rx, OTC, or herbal products,
especially cold remedies, decongestants, or anti-
depressants.

● Instruct patient to notify health care professional
immediately if diarrhea, abdominal cramping, fe-
ver, or bloody stools occur and not to treat with
antidiarrheals without consulting health care pro-
fessionals.

● Advise patient to notify health care professional if
no improvement is seen in a few days.

Evaluation/Desired Outcomes
● Resolution of signs and symptoms of infection.

Length of time for complete resolution depends
on organism and site of infection.

liothyronine, See THYROID
PREPARATIONS.

liotrix, See THYROID PREPARATIONS.

REMS

liraglutide (lir-a-gloo-tide)
Victoza
Classification
Therapeutic: antidiabetics
Pharmacologic: glucagon-like peptide-1
(GLP-1) receptor agonists

Pregnancy Category C

Indications
Adjunct treatment to diet and exercise in the man-
agement of adults with type 2 diabetes mellitus; not
recommended as first line therapy, as a substitute
for insulin, in patients with type 1 diabetes or for ke-
toacidosis.

Action
Acts as an acylated human Glucagon-Like Peptide-1
(GLP-1, an incretin) receptor agonist; increases in-
tracellular cyclic AMP (cAMP) leading to insulin re-
lease when glucose is elevated, which then subsides
as blood glucose decreases toward euglycemia. Also
decreases glucagon secretion and delays gastric
emptying. Therapeutic Effects: Improved gly-
cemic control.

Pharmacokinetics
Absorption: 55% absorbed following subcutane-
ous injection.
Distribution: .
Protein Binding: �98%.
Metabolism and Excretion: Endogenously me-
tabolized.
Half-life: 13 hr.

TIME/ACTION PROFILE (p in HbA1c)

ROUTE ONSET PEAK DURATION

Subcut within 4 wk 8 wk unk

Contraindications/Precautions
Contraindicated in: Personal or family history of
medullary thyroid carcinoma (MTC)/multiple endo-
crine neoplasia syndrome type 2 (MEN 2) ; Lacta-
tion: Avoid use; Pedi: Not recommended.
Use Cautiously in: History of pancreatitis; He-
patic/renal impairment; OB: Use only if potential
benefit justifies potential risk to fetus.

Adverse Reactions/Side Effects
CNS: headache. Endo: THYROID C-CELL TUMORS.
GI: PANCREATITIS, diarrhea, nausea, vomiting, con-
stipation. GU: acute renal failure. Local: injection
site reactions.

Interactions
Drug-Drug: Concurrent use with agents that in-
crease insulin secretion including sulfonyl-
ureas mayqthe risk of serious hypoglycemia, use
cautiously and consider dosepof agent increasing
insulin secretion. May alter absorption of concomi-
tantly administered oral medications due to de-
layed gastric emptying.

Route/Dosage
Subcut (Adults): 0.6 mg once daily initially, may
beqat weekly intervals up to 1.8 mg/day.

Availability
Solution for subcutaneous injection: Pre-filled,
multi-dose pen that delivers doses of 0.6 mg, 1.2
mg, or 1.8 mg.
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NURSING IMPLICATIONS
Assessment
● Observe patient taking concurrent insulin for

signs and symptoms of hypoglycemic reactions
(sweating, hunger, weakness, dizziness, tremor,
tachycardia, anxiety).

● If thyroid nodules or elevated serum calcitonin
are noted, patient should be referred to an endo-
crinologist.

● Monitor for pancreatitis (persistent severe ab-
dominal pain, sometimes radiating to the back,
with or without vomiting). If pancreatitis is sus-
pected, discontinue liraglutide; if confirmed, do
not restart liraglutide.

● Lab Test Considerations: Monitor serum
HbA1c periodically during therapy to evaluate ef-
fectiveness.

Potential Nursing Diagnoses
Imbalanced nutrition: more than body requirements
(Indications)
Noncompliance (Patient/Family Teaching)

Implementation
● Patients stabilized on a diabetic regimen who are

exposed to stress, fever, trauma, infection, or sur-
gery may require administration of insulin.

● Subcut: Administer once daily at any time of the
day, without regard to food. Inject into abdomen,
thigh, or upper arm. Solution should be clear and
colorless; do not administer solutions that are
discolored or contain particulate matter.

● Initial dose of 0.6 mg/day is increased after 1 wk
to 1.2 mg/day. If glycemic control is not accept-
able, increase to 1.8 mg/day. Available in a prefil-
led pen without needle; patient may require Rx
for needles.

● First Time Use for Each New Pen—Follow man-
ufacturer’s instructions only once with each new
pen or if pen is dropped.

Patient/Family Teaching
● Instruct patient on use of Victoza pen and to take

liraglutide as directed. Pen should never be
shared between patients, even if needle is
changed. Store pen in refrigerator; do not freeze.
After initial use, pen may be stored at room tem-
perature or refrigerated up to 30 days. Keep pen
cap on when not in use. Protect from excessive
heat and sunlight. Remove and safely discard nee-
dle after each injection and store pen without
needle attached. Advise patient to read the Pa-
tient Medication Guide before starting liraglu-
tide and with each Rx refill.

● Inform patient that nausea is the most common
side effect, but usually decreases over time.

● Explain to patient that this medication controls
hyperglycemia but does not cure diabetes. Ther-
apy is long-term.

● Review signs of hypoglycemia and hyperglycemia
with patient. If hypoglycemia occurs, advise pa-
tient to take a glass of orange juice or 2–3 tsp of
sugar, honey, or corn syrup dissolved in water
and notify health care professional.

● Encourage patient to follow prescribed diet, med-
ication, and exercise regimen to prevent hypogly-
cemic or hyperglycemic episodes.

● Instruct patient in proper testing of serum glu-
cose and ketones. These tests should be closely
monitored during periods of stress or illness, and
health care professional should be notified if sig-
nificant changes occur.

● Advise patient to tell health care professional
what medications they are taking and to avoid
taking new Rx, OTC, vitamins, or herbal products
without consulting health care professional.

● Advise patient to notify discontinue liraglutide and
health care professional immediately if signs of pan-
creatitis (nausea, vomiting, abdominal pain) occur.

● Advise patient to inform health care professional of
medication regimen before treatment or surgery.

● Inform patient of risk of benign and malignant
thyroid C-cell tumors. Advise patient to notify
health care professional if symptoms of thyroid
tumors (lump in neck, hoarseness, trouble swal-
lowing, shortness of breath) occur.

● Insulin is the preferred method of controlling
blood glucose during pregnancy. Counsel female
patients to notify health care professional if preg-
nancy is planned or suspected or if breastfeeding.

● Advise patient to carry a form of sugar (sugar
packets, candy) and identification describing dis-
ease process and medication regimen at all times.

● Emphasize the importance of routine follow-up
exams.

Evaluation/Desired Outcomes
● Improved glycemic control.

lisinopril, See ANGIOTENSIN-
CONVERTING ENZYME (ACE)
INHIBITORS.

lithium (lith-ee-um)
Carbolith, Lithane, Lithmax,

Lithobid
Classification
Therapeutic: mood stabilizers

Pregnancy Category D
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Indications
Manic episodes of manic depressive illness (treat-
ment, maintenance, prophylaxis).

Action
Alters cation transport in nerve and muscle. May
also influence reuptake of neurotransmitters. Ther-
apeutic Effects: Prevents/decreases incidence of
acute manic episodes.

Pharmacokinetics
Absorption: Completely absorbed after oral ad-
ministration.
Distribution: Widely distributed into many tissues
and fluids; CSF levels are 50% of plasma levels.
Crosses the placenta; enters breast milk.
Metabolism and Excretion: Excreted almost
entirely unchanged by the kidneys.
Half-life: 20–27 hr.

TIME/ACTION PROFILE (antimanic effects)

ROUTE ONSET PEAK DURATION

PO, PO–ER 5–7 days 10–21 days days

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Severe car-
diovascular or renal disease; Dehydrated or debili-
tated patients; Brugada syndrome; Should be used
only where therapy, including blood levels, may be
closely monitored; Some products contain alcohol
or tartrazine and should be avoided in patients with
known hypersensitivity or intolerance; Lactation:
Lactation.
Use Cautiously in: Any degree of cardiac, renal,
or thyroid disease; Diabetes mellitus; OB: Fetal car-
diac anomalies are associated with lithium use;
however, potential maternal benefit may warrant use
in some pregnant women; Geri: Initial dosageprec-
ommended.

Adverse Reactions/Side Effects
CNS: SEIZURES, fatigue, headache, impaired mem-
ory, ataxia, sedation, confusion, dizziness, drowsi-
ness, psychomotor retardation, restlessness, stupor.
EENT: aphasia, blurred vision, dysarthria, tinnitus.
CV: ECG changes, arrhythmias, edema, hypotension,
unmasking of Brugada syndrome. GI: abdominal
pain, anorexia, bloating, diarrhea, nausea, dry
mouth, metallic taste. GU: polyuria, glycosuria,
nephrogenic diabetes insipidus, renal toxicity.
Derm: acneiform eruption, folliculitis, alopecia, di-
minished sensation, pruritus. Endo: hypothyroid-
ism, goiter, hyperglycemia, hyperthyroidism. F and
E: hyponatremia. Hemat: leukocytosis. Metab:
weight gain. MS: muscle weakness, hyperirritability,
rigidity. Neuro: tremors.

Interactions
Drug-Drug: May prolong the action of neuro-
muscular blocking agents.qrisk of neurologic
toxicity with haloperidol. Diuretics, methyl-
dopa, probenecid, fluoxetine, and NSAIDs may
qrisk of toxicity. Blood levels may beqby ACE in-
hibitors. Lithium maypeffects of chlorproma-
zine. Chlorpromazine may mask early signs of
lithium toxicity. Hypothyroid effects may be additive
with potassium iodide or antithyroid agents.
Aminophylline, phenothiazines, and drugs
containing large amounts of sodiumqrenal
elimination andpeffectiveness. Psyllium canp
lithium levels.
Drug-Natural Products: Caffeine-containing
herbs (cola nut, guarana, mate, tea, coffee) may
plithium serum levels and efficacy.
Drug-Food: Large changes in sodium intake may
alter the renal elimination of lithium.qsodium in-
take willqrenal excretion.

Route/Dosage
Precise dosing is based on serum lithium levels. 300
mg lithium carbonate contains 8–12 mEq lithium.
PO (Adults and children �12 yr): Tablets/cap-
sules—300–600 mg 3 times daily initially; usual
maintenance dose is 300 mg 3–4 times daily. Ex-
tended-release tablets—450–900 mg twice daily
or 300–600 mg 3 times daily initially; usual mainte-
nance dose is 450 mg twice daily or 300 mg 3 times
daily.
PO (Children �12 yr): 15–20 mg (0.4–0.5
mEq)/kg/day in 2–3 divided doses; dosage may be
adjusted weekly.

Availability (generic available)
Capsules: 150 mg, 300 mg, 600 mg. Tablets: 300
mg. Extended-release tablets: 300 mg, 450 mg.
Syrup: 300 mg (8 mEq lithium)/5 mL.

NURSING IMPLICATIONS
Assessment
● Assess mental status (orientation, mood, behav-

ior) initially and periodically. Initiate suicide pre-
cautions if indicated.

● Monitor intake and output ratios. Report signifi-
cant changes in totals. Unless contraindicated,
fluid intake of at least 2000–3000 mL/day should
be maintained. Weight should also be monitored
at least every 3 mo.

● Lab Test Considerations: Evaluate renal and
thyroid function, WBC with differential, serum
electrolytes, and glucose periodically during ther-
apy.
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● Toxicity and Overdose: Monitor serum lith-
ium levels twice weekly during initiation of ther-
apy and every 2 mo during chronic therapy. Draw
blood samples in the morning immediately before
next dose. Therapeutic levels range from 0.5 to
1.5 mEq/L for acute mania and 0.6–1.2 mEq/L
for long term control. Serum concentrations
should not exceed 2.0 mEq/L.

● Assess patient for signs and symptoms of lithium
toxicity (vomiting, diarrhea, slurred speech, de-
creased coordination, drowsiness, muscle weak-
ness, or twitching). If these occur, report before
administering next dose.

Potential Nursing Diagnoses
Disturbed thought process (Indications)
Ineffective coping (Indications)
Imbalanced nutrition: risk for more than body re-
quirements (Side Effects)

Implementation
● Do not confuse lithium carbonate with lanthanum

carbonate.
● PO: Administer with food or milk to minimize GI

irritation. Extended-release preparations should
be swallowed whole; do not break, crush, or
chew.

Patient/Family Teaching
● Instruct patient to take medication as directed,

even if feeling well. Take missed doses as soon as
remembered unless within 2 hr of next dose (6
hr if extended release).

● Lithium may cause dizziness or drowsiness. Cau-
tion patient to avoid driving or other activities re-
quiring alertness until response to medication is
known.

● Low sodium levels may predispose patient to tox-
icity. Advise patient to drink 2000–3000 mL fluid
each day and eat a diet with consistent and mod-
erate sodium intake. Excessive amounts of coffee,
tea, and cola should be avoided because of di-
uretic effect. Avoid activities that cause excess so-
dium loss (heavy exertion, exercise in hot
weather, saunas). Notify health care professional
of fever, vomiting, and diarrhea, which also cause
sodium loss.

● Advise patient that weight gain may occur. Review
principles of a low-calorie diet.

● Advise patient to notify health care professional of
all Rx or OTC medications, vitamins, or herbal
products being taken and to consult with health
care professional before taking other medica-
tions, especially NSAIDs.

● Review side effects and symptoms of toxicity with
patient. Instruct patient to stop medication and
report signs of toxicity to health care professional
promptly.

● Advise patient to notify health care professional if
fainting, irregular pulse, or difficulty breathing
occurs.

● Advise patient to use contraception and to consult
health care professional if pregnancy is suspected
or if breastfeeding.

● Emphasize the importance of periodic lab tests to
monitor for lithium toxicity.

Evaluation/Desired Outcomes
● Resolution of the symptoms of mania (hyperactiv-

ity, pressured speech, poor judgment, need for
little sleep).

● Decreased incidence of mood swings in bipolar
disorders.

● Improved affect in unipolar disorders. Improve-
ment in condition may require 1–3 wk.

● Remission of depressive symptoms.

loperamide (loe-per-a-mide)
Diar-aid Caplets, Imodium, Imodium
A-D, Kaopectate II Caplets, Maalox An-
tidiarrheal Caplets, Neo-Diaral, Pepto
Diarrhea Control
Classification
Therapeutic: antidiarrheals

Pregnancy Category B

Indications
Adjunctive therapy of acute diarrhea. Chronic diar-
rhea associated with inflammatory bowel disease.
Decreases the volume of ileostomy drainage.

Action
Inhibits peristalsis and prolongs transit time by a di-
rect effect on nerves in the intestinal muscle wall.
Reduces fecal volume, increases fecal viscosity and
bulk while diminishing loss of fluid and electrolytes.
Therapeutic Effects: Relief of diarrhea.

Pharmacokinetics
Absorption: Not well absorbed following oral ad-
ministration.
Distribution: Unknown. Does not cross the
blood-brain barrier.
Protein Binding: 97%.
Metabolism and Excretion: Metabolized par-
tially by the liver, undergoes enterohepatic recircu-
lation; 30% eliminated in the feces. Minimal excre-
tion in the urine.
Half-life: 10.8 hr.

TIME/ACTION PROFILE (relief of diarrhea)

ROUTE ONSET PEAK DURATION

PO 1 hr 2.5–5 hr 10 hr
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Contraindications/Precautions
Contraindicated in: Hypersensitivity; Patients in
whom constipation must be avoided; Abdominal
pain of unknown cause, especially if associated with
fever; Alcohol intolerance (liquid only).
Use Cautiously in: Hepatic dysfunction; Lacta-
tion: Usually compatible with breastfeeding (AAP);
OB: Safety not established; Pedi: Children �2 yr
(safety not established); Geri:qsensitivity to effects.

Adverse Reactions/Side Effects
CNS: drowsiness, dizziness. GI: constipation, ab-
dominal pain/distention/discomfort, dry mouth,
nausea, vomiting. Misc: allergic reactions.

Interactions
Drug-Drug:qCNS depression with other CNS de-
pressants, including alcohol, antihistamines,
opioid analgesics, and sedative/hypnotics.q
anticholinergic properties with other drugs having
anticholinergic properties, including antide-
pressants and antihistamines.
Drug-Natural Products: Kava-kava, valerian,
skullcap, chamomile, or hops canqCNS depres-
sion.

Route/Dosage
PO (Adults): 4 mg initially, then 2 mg after each
loose stool. Maintenance dose usually 4–8 mg/day
in divided doses (not to exceed 8 mg/day for OTC
use or 16 mg/day for Rx use).
PO (Children 9–11 yr or 30–47 kg): 2 mg ini-
tially; then 1 mg after each loose stool (not to ex-
ceed 6 mg/24 hr; OTC use should not exceed 2
days).
PO (Children 6–8 yr or 24–30 kg): 1 mg ini-
tially, then 1 mg after each loose stool (not to ex-
ceed 4 mg/24 hr; OTC use should not exceed 2
days).

Availability (generic available)
Tablets: 2 mgOTC. Capsules: 2 mg. Liquid (mint):
1 mg/5 mLOTC, 1 mg/7.5 mLOTC. In combination
with: simethicone (Immodium AdvancedOTC, see
Appendix B).

NURSING IMPLICATIONS
Assessment
● Assess frequency and consistency of stools and

bowel sounds prior to and during therapy.
● Assess fluid and electrolyte balance and skin tur-

gor for dehydration.

Potential Nursing Diagnoses
Diarrhea (Indications)
Risk for injury (Side Effects)

Implementation
● PO: Administer with clear fluids to help prevent

dehydration, which may accompany diarrhea.

Patient/Family Teaching
● Instruct patient to take medication as directed.

Do not take missed doses, and do not double
doses. In acute diarrhea, medication may be or-
dered after each unformed stool. Advise patient
not to exceed the maximum number of doses.

● May cause drowsiness. Advise patient to avoid
driving or other activities requiring alertness until
response to drug is known.

● Advise patient that frequent mouth rinses, good
oral hygiene, and sugarless gum or candy may re-
lieve dry mouth.

● Caution patient to avoid using alcohol and other
CNS depressants concurrently with this medica-
tion.

● Instruct patient to notify health care professional
if diarrhea persists or if fever, abdominal pain, or
distention occurs.

Evaluation/Desired Outcomes
● Decrease in diarrhea.
● In acute diarrhea, treatment should be discontin-

ued if no improvement is seen in 48 hr.
● In chronic diarrhea, if no improvement has oc-

curred after at least 10 days of treatment with
maximum dose, loperamide is unlikely to be ef-
fective.

lopinavir/ritonavir
(loe-pin-a-veer/ri-toe-na-veer)
Kaletra
Classification
Therapeutic: antiretrovirals
Pharmacologic: protease inhibitors, meta-
bolic inhibitors

Pregnancy Category C

Indications
HIV infection (with other antiretrovirals).

Action
Lopinavir: Inhibits HIV viral protease. Ritonavir:
Although ritonavir has antiretroviral activity of its
own (inhibits the action of HIV protease and pre-
vents the cleavage of viral polyproteins), it is com-
bined with lopinavir to inhibit the metabolism of lo-
pinavir thus increasing its plasma levels.
Therapeutic Effects: Increased CD4 cell counts
and decreased viral load with subsequent slowed
progression of HIV infection and its sequelae.
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Pharmacokinetics
Absorption: Well absorbed following oral admin-
istration; food enhances absorption.
Distribution: Ritonavir—poor CNS penetration.
Protein Binding: Lopinavir—98–99% bound
to plasma proteins.
Metabolism and Excretion: Lopinavir—com-
pletely metabolized in the liver by cytochrome P450
3A (CYP450 3A); ritonavir is a potent inhibitor of
this enzyme. Ritonavir—highly metabolized by the
liver (by CYP450 3A and CYP2D6 enzymes); one me-
tabolite has antiretroviral activity; 3.5% excreted un-
changed in urine.
Half-life: Lopinavir—5–6 hr Ritonavir—3–5
hr.

TIME/ACTION PROFILE (blood levels)

ROUTE ONSET PEAK DURATION

Lopinavir PO rapid 4 hr 12 hr
Ritonavir PO rapid 4 hr* 12 hr

*Non-fasting

Contraindications/Precautions
Contraindicated in: Hypersensitivity (including
toxic epidermal necrolysis, Stevens-Johnson syn-
drome, or erythema multiforme); Concurrent use of
dihydroergotamine, ergotamine, ergonovine, lovas-
tatin, methylergonovine, midazolam (PO), pimozide,
sildenafil (Revatio), alfuzosin, simvastatin, and tria-
zolam (may result in serious and/or life-threatening
events); Concurrent use with St. John’s wort or rif-
ampin (may lead topvirologic response and possi-
ble resistance); Hypersensitivity or intolerance to al-
cohol or castor oil (present in liquid); Congenital
long QT syndrome, concurrent use of QT-interval
prolonging drugs, or hypokalemia (qrisk of QT in-
terval prolongation); Pedi: Preterm infants (should
be avoided until 14 days after their due date) or full-
term infants �14 days old (qrisk of toxicity from al-
cohol and propylene glycol in oral solution).
Use Cautiously in: Known alcohol intolerance
(oral solution contains alcohol); Impaired hepatic
function, history of hepatitis (for ritonavir content);
Pre-existing conduction system disease (marked
first-degree AV block or second- or third-degree AV
block), ischemic heart disease, or concurrent use of
other drugs that increase the PR interval (especially
those metabolized by CYP3A4 including verapamil
or diltiazem); OB, Lactation: Safety not established;
breastfeeding not recommended in HIV-infected pa-
tients; Pedi: Children �6 mo (qrisk of toxicity from
alcohol and propylene glycol in oral solution).

Adverse Reactions/Side Effects
CNS: headache, insomnia, weakness. CV: TORSADES

DE POINTES,qPR interval, heart block, QT interval
prolongation. GI: HEPATOTOXICITY, PANCREATITIS, di-

arrhea (qin children), abdominal pain, nausea,
taste aversion (in children), vomiting (qin chil-
dren). Derm: ERYTHEMA MULTIFORME, STEVENS

JOHNSON SYNDROME, TOXIC EPIDERMAL NECROLYSIS,
rash.

Interactions
Drug-Drug:qblood levels and risk of toxicity
from ergot derivatives (dihydroergotamine,
ergonovine, ergotamine, methylergonovine),
pimozide, sildenafil (Revatio), alfuzosin, sim-
vastatin, lovastatin, midazolam (oral), and
triazolam; avoid concomitant use. Concurrent use
of rifampinpeffectiveness of lopinavir/ritonavir
(contraindicated). Mayqlevels of sildenafil (Via-
gra), vardenafil, or tadalafil; may result in hypo-
tension, syncope, visual changes, and prolonged
erection (dosepof sildenafil to 25 mg q 48 hr, var-
denafil to 2.5 mg q 72 hr, and tadalafil to 10 mg q
72 hr recommended).qrisk of rhabdomyolysis
with atorvastatin or rosuvastatin (alternatively
consider using pravastatin or fluvastatin). Con-
current use with efavirenz or nevirapineplopi-
navir/ritonavir levels and effectiveness; doseqrec-
ommended. Delavirdineqlopinavir levels.q
tenofovir levels.pabacavir and zidovudine lev-
els. Concurrent use with fosamprenavirplopina-
vir and fosamprenavir levels. Concurrent use with
nelfinavirplopinavir levels andqnelfinavir lev-
els.qindinavir levels; indinavir dose should bep.
qsaquinavir levels. Tipranavirplopinavir lev-
els.qmaraviroc levels; maraviroc dose should be
pto 150 mg twice daily.qlevels of amiodarone,
lidocaine, and quinidine (blood level monitoring
recommended, if possible). Concurrent use of car-
bamazepine, phenobarbital, or phenytoin may
peffectiveness of lopinavir (blood level monitoring
recommended; once daily lopinavir/ritonavir regi-
men not recommended when these drugs are used);
lopinavir may alsopphenytoin levels. Maypbup-
ropion levels/effects.qlevels/effects of trazodone.
qlevels of dihydropyridine calcium channel block-
ers including felodipine, nifedipine, amlodi-
pine, and nicardipine. May alter levels and effec-
tiveness of warfarin.qlevels of clarithromycin
(doseprecommended for patients with CCr �60
mL/min.qblood levels of itraconazole and keto-
conazole (high antifungal doses not recom-
mended).plevels of voriconazole; concurrent use
not recommended.qlevels of rifabutin (dosep
recommended).plevels of atovaquone (may re-
quire dosageq). Dexamethasoneplevels/effec-
tiveness of lopinavir. Oral solution contains alcohol
may produce intolerance when administered with
disulfiram or metronidazole. Mayqlevels and
risk of toxicity with immunosuppressants including
cyclosporine, tacrolimus, or sirolimus (blood



Name /bks_51510_deglin_dg/51510_l        02/21/2012 12:39PM     Plate # 0-Composite pg 797   # 45

lopinavir/ritonavir 797

� Canadian drug name. � Genetic implication. Strikethrough � Discontinued.

*CAPITALS indicates life-threatening; underlines indicate most frequent.

L

level monitoring recommended). Mayplevels and
effects of methadone (dose of methadone may
need to beq). Mayqlevels and effects of fentanyl;
monitor for respiratory depression. Mayplevels
and contraceptive efficacy of some estrogen-based
hormonal contraceptives including ethinyl es-
tradiol (alternative or additional methods of con-
traception recommended).qlevels of fluticasone;
avoid concurrent use. Mayqvincristine and vin-
blastine levels; consider holding or switching to
another antiretroviral regimen that does not contain
a CYP3A or P-glycoprotein inhibitor. Mayqdasati-
nib and nilotinib levels; may need topdoses of
dasatinib and nilotinib. Concurrent use of other
drugs known toqPR interval mayqrisk of heart
block. Concurrent use of other drugs known toq
QT interval should be avoided. Mayqrisk of ad-
verse effects with salmeterol; concurrent use not
recommended. Mayqbosentan levels; initiate bos-
entan at 62.5 mg once daily or every other day; if pa-
tient already receiving bosentan, discontinue bosen-
tan at least 36 hr before initiation of tipranavir and
then restart bosentan at least 10 days later at 62.5
mg once daily or every other day. Mayqtadalafil
(Adcirca) levels; initiate tadalafil (Adcirca) at 20
mg once daily; if patient already receiving tadalfil
(Adcirca), discontinue tadalafil (Adcirca) at least 24
hr before initiation of tipranavir and then restart tad-
alafil (Adcirca) at least 7 days later at 20 mg once
daily. Mayqcolchicine levels;pdose of colchicine;
do not administer colchicine if patients have renal
or hepatic impairment. Concurrent use with ritona-
vir may lead to intracranial hemorrhage.
Drug-Natural Products: Concurrent use with St.
John’s wort mayplevels and beneficial effect of lo-
pinavir/ritonavir (contraindicated).

Route/Dosage
PO (Adults and Children �40 kg): 400/100 mg
(two 200/50-mg tablets or 5 mL oral solution) twice
daily or 800/200 mg (four 200/50–mg tablets or 10
mL oral solution) once daily (for patients with less
than three lopinavir resistance-associated substitu-
tions; approved for adults only).
PO (Children 14 days–6 mo): Oral solution—
16/4 mg/kg lopinavir/ritonavir content twice daily.
PO (Children �6 mo and 15–40 kg): Oral so-
lution—10/2.5 mg/kg lopinavir/ritonavir content
twice daily.
PO (Children �6 mo and �15 kg): Oral solu-
tion—12/3 mg/kg lopinavir/ritonavir content twice
daily.
PO (Children �6 mo): Tablets—15–25 kg: Two
100/25-mg tablets twice daily; 26–35 kg: Three

100/25-mg tablets twice daily; �35 kg: Four 100/
25-mg tablets or two 200/50-mg tablets twice daily.

With Concurrent Efavirenz, Nevirapine,
Fosamprenavir, or Nelfinavir
PO (Adults and Children �40 kg): Therapy-na-
ive or therapy-experienced—500/125 mg (two
200/50-mg tablets and one 100/25-mg tablet) twice
daily or 533/133 mg (6.5 mL oral solution) twice
daily.
PO (Children 14 days–6 mo): Not recom-
mended for concomitant administration with these
drugs.
PO (Children �6 mo and 15–45 kg): 11/2.75
mg/kg lopinavir/ritonavir content twice daily.
PO (Children �6 mo and �15 kg): 13/3.25 mg/
kg lopinavir/ritonavir content twice daily.

Availability
Tablets: 100 mg lopinavir/25 mg ritonavir, 200 mg
lopinavir/50 mg ritonavir. Oral solution: 80 mg lo-
pinavir/20 mg ritonavir per mL (contains 42.4% al-
cohol).

NURSING IMPLICATIONS
Assessment
● Assess for change in severity of HIV symptoms

and for symptoms of opportunistic infections dur-
ing therapy.

● Assess patient for signs of pancreatitis (nausea,
vomiting, abdominal pain, increased serum lip-
ase or amylase) periodically during therapy. May
require discontinuation of therapy.

● Assess patient for rash (mild to moderate rash
usually occurs in the 2nd wk of therapy and re-
solves within 1–2 wk of continued therapy). If
rash is severe (extensive erythematous or macu-
lopapular rash with moist desquamation or angi-
oedema) or accompanied by systemic symptoms
(serum sickness-like reaction, Stevens-Johnson
syndrome, toxic epidermal necrolysis), therapy
must be discontinued immediately.

● Lab Test Considerations: Monitor viral load
and CD4 counts regularly during therapy.

● Monitor triglyceride and cholesterol levels prior
to initiating therapy and periodically during ther-
apy.

● May cause hyperglycemia.
● Monitor liver function before and during therapy,

especially in patients with underlying hepatic dis-
ease, including hepatitis B and hepatitis C, or
marked transaminase elevations. May causeqse-
rum AST, ALT, GGT, and total bilirubin concentra-
tions.
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● Monitor serum lipase and amylase levels during
therapy.

Potential Nursing Diagnoses
Risk for infection (Indications)
Noncompliance (Patient/Family Teaching)

Implementation
● Do not confuse Kaletra (lopinavir/ritonavir) with

Keppra (levetiracetam).
● Patients taking didanosine with Kaletra solution

should take didanosine 1 hr before or 2 hr after
taking lopinavir/ritonavir.

● PO: Tablets may be administered with or without
food. Swallow whole, do not break, crush, or
chew.

● Oral solution must be taken with food. Oral solu-
tion is light yellow to orange. Solution is stable if
refrigerated until expiration date on label or 2 mo
at room temperature. Oral solution should be
avoided in premature babies until 14 days after
their due date, or in full-term babies younger
than 14 days of age unless a health care profes-
sional believes that the benefit of using Kaletra
oral solution to treat HIV infection immediately
after birth outweighs the potential risks. If oral
solution is used in babies younger than 14 days,
monitor for increases in serum osmolality, serum
creatinine, and other signs of toxicity.

Patient/Family Teaching
● Emphasize the importance of taking lopinavir/ri-

tonavir as directed, at evenly spaced times
throughout day. Do not take more than pre-
scribed amount, and do not stop taking this or
other antiretrovirals without consulting health
care professional. Take missed doses as soon as
remembered; do not double doses. Advise patient
to read the Patient Information prior to taking
this medication and with each Rx refill in case of
changes.

● Instruct parent/patient to measure oral solution
carefully.

● Instruct patient that lopinavir/ritonavir should not
be shared with others.

● Advise patient to notify health care professional of
all Rx or OTC medications, vitamins, or herbal
products being taken and to consult with health
care professional before taking other medica-
tions, especially St. John’s wort.

● Inform patient that lopinavir/ritonavir does not
cure AIDS or prevent associated or opportunistic
infections. Lopinavir/ritonavir does not reduce
the risk of transmission of HIV to others through
sexual contact or blood contamination. Caution
patient to use a condom during sexual contact
and to avoid sharing needles or donating blood to
prevent spreading the AIDS virus to others. Advise

patient that the long-term effects of lopinavir/rito-
navir are unknown at this time.

● Instruct patient to notify health care professional
immediately if rash, symptoms of lactic acidosis
(tiredness or weakness, unusual muscle pain,
trouble breathing, stomach pain with nausea and
vomiting, cold especially in arms or legs, dizzi-
ness, fast or irregular heartbeat) or if signs of
hepatotoxicity (yellow skin or whites of eyes,
dark urine, light-colored stools, lack of appetite
for several days or longer, nausea, abdominal
pain) occur.

● Inform patient that lopinavir/ritonavir may cause
hyperglycemia. Advise patient to notify health care
professional if increased thirst or hunger; unex-
plained weight loss; or increased urination oc-
curs.

● Caution patients taking sildenafil, vardenafil, or
tadalafil of increased risk of associated side ef-
fects (hypotension, visual changes, sustained
erection). Notify health care professional
promptly if these occur.

● Inform patient that redistribution and accumula-
tion of body fat may occur causing central obe-
sity, dorsocervical fat enlargement (buffalo
hump), peripheral wasting, breast enlargement,
and cushingoid appearance. The cause and long-
term effects are not known.

● Advise patients taking oral contraceptives to use a
nonhormonal method of birth control during lo-
pinavir/ritonavir therapy. Instruct patient to notify
health care professional if pregnancy is planned
or suspected of if breastfeeding an infant.

● Emphasize the importance of regular follow-up
exams and blood counts to determine progress
and monitor for side effects.

Evaluation/Desired Outcomes
● Delayed progression of AIDS and decreased op-

portunistic infections in patients with HIV.
● Decrease in viral load and improvement in CD4

cell counts.

loratadine (lor-a-ta-deen)
Alavert Allergy 24 Hour, Alavert Chil-
dren’s Allergy, Claritin, Claritin 24-
Hour Allergy, Claritin Children’s Al-
lergy, Claritin Liqui–Gels 24-Hour
Allergy, Claritin Reditabs 24 Hour Al-
lergy, Loradamed, Tavist ND Allergy
Classification
Therapeutic: antihistamines

Pregnancy Category B
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Indications
Relief of symptoms of seasonal allergies. Manage-
ment of chronic idiopathic urticaria. Management of
hives.

Action
Blocks peripheral effects of histamine released dur-
ing allergic reactions. Therapeutic Effects: De-
creased symptoms of allergic reactions (nasal stuffi-
ness; red, swollen eyes, itching).

Pharmacokinetics
Absorption: Rapidly absorbed after oral adminis-
tration (80%).
Distribution: Unknown.
Protein Binding: Loratadine—97%; descarbo-
ethoxyloratadine—73–77%.
Metabolism and Excretion: Rapidly and exten-
sively metabolized during first pass through the liver.
Much is converted to descarboethoxyloratadine, an
active metabolite.
Half-life: Loratadine—8.4 hr; descarboethoxy-
loratadine—28 hr.

TIME/ACTION PROFILE (antihistaminic
effects)

ROUTE ONSET PEAK DURATION

PO 1–3 hr 8–12 hr �24 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity.
Use Cautiously in: Hepatic impairment or CCr
�30 mL/min (pdose to 10 mg every other day);
Lactation: Usually compatible with breastfeeding
(AAP); OB, Pedi: Pregnancy or children �2 yr
(safety not established). Syrup contains sodium ben-
zoate, avoid use in neonates; Geri:qrisk of adverse
reactions.

Adverse Reactions/Side Effects
CNS: confusion, drowsiness (rare), paradoxical ex-
citation. EENT: blurred vision. GI: dry mouth, GI
upset. Derm: photosensitivity, rash. Metab: weight
gain.

Interactions
Drug-Drug: The following interactions may occur,
but are less likely to occur with loratidine than with
more sedating antihistamines. MAO inhibitors may
intensify and prolong effects of antihistamines.q
CNS depression may occur with other CNS depres-
sants, including alcohol, antidepressants,
opioid analgesics, and sedative/hypnotics.
Amiodarone mayqloratadine levels andqrisk of
QTc interval prolongation.

Drug-Natural Products: Kava-kava, valerian,
or chamomile canqCNS depression.

Route/Dosage
PO (Adults and Children �6 yr): 10 mg once
daily.
PO (Children �2–5 yr): 5 mg once daily.

Renal Impairment
PO (Adults): CCr �30 mL/min— 10 mg every
other day.

Hepatic Impairment
PO (Adults): 10 mg every other day.

Availability (generic available)
Rapidly disintegrating tablets (mint): 10 mgOTC.
Tablets: 10 mgOTC. Capsules: 10 mgOTC. Chewable
tablets: 5 mgOTC (grape flavored). Syrup (grape,
fruit): 5 mg/5 mLOTC. In combination with:
pseudoephedrine (Claritin-D)OTC. See Appendix B.

NURSING IMPLICATIONS
Assessment
● Assess allergy symptoms (rhinitis, conjunctivitis,

hives) before and periodically during therapy.
● Assess lung sounds and character of bronchial

secretions. Maintain fluid intake of 1500–2000
mL/day to decrease viscosity of secretions.

● Lab Test Considerations: May cause false-
negative result on allergy skin testing.

Potential Nursing Diagnoses
Ineffective airway clearance (Indications)
Risk for injury (Adverse Reactions)

Implementation
● Do not confuse Claritin (loratadine) with Claritin

Eye (ketotifen fumarate).
● PO: Administer once daily.
● For rapidly disintegrating tablets (Alavert,

Claritin Reditabs)—place on tongue. Tablet
disintegrates rapidly. May be taken with or with-
out water.

Patient/Family Teaching
● Instruct patient to take medication as directed.
● May cause dizziness or drowsiness. Caution pa-

tient to avoid driving or other activities requiring
alertness until response to medication is known.

● Caution patient to use sunscreen and protective
clothing to prevent photosensitivity reactions.

● Advise patient to avoid taking alcohol or other
CNS depressants concurrently with this drug.

● Advise patient that good oral hygiene, frequent
rinsing of mouth with water, and sugarless gum
or candy may minimize dry mouth. Patient should
notify dentist if dry mouth persists �2 wk.
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● Instruct patient to contact health care profes-
sional immediately if dizziness, fainting, or fast or
irregular heartbeat occurs or if symptoms persist.

Evaluation/Desired Outcomes
● Decrease in allergic symptoms.
● Management of chronic idiopathic urticaria.
● Management of hives.

LORazepam (lor-az-e-pam)
Ativan
Classification
Therapeutic: anesthetic adjuncts, antianxiety
agents, sedative/hypnotics
Pharmacologic: benzodiazepines

Schedule IV

Pregnancy Category D

Indications
Anxiety disorder (oral). Preoperative sedation (in-
jection). Decreases preoperative anxiety and pro-
vides amnesia. Unlabeled Use: IV: Antiemetic
prior to chemotherapy. Insomnia, panic disorder, as
an adjunct with acute mania or acute psychosis.

Action
Depresses the CNS, probably by potentiating GABA,
an inhibitory neurotransmitter. Therapeutic Ef-
fects: Sedation. Decreased anxiety. Decreased sei-
zures.

Pharmacokinetics
Absorption: Well absorbed following oral admin-
istration. Rapidly and completely absorbed following
IM administration. Sublingual absorption is more
rapid than oral and is similar to IM.
Distribution: Widely distributed. Crosses the
blood-brain barrier. Crosses the placenta; enters
breast milk.
Metabolism and Excretion: Highly metabolized
by the liver.
Half-life: Full-term neonates: 18–73 hr; Older
children: 6–17 hr; Adults: 10–16 hr.

TIME/ACTION PROFILE (sedation)

ROUTE ONSET PEAK DURATION

PO 15–60 min 1–6 hr 8–12 hr
IM 30–60 min 1–2 hr† 8–12 hr
IV 15–30 min 15–20 min 8–12 hr

†Amnestic response

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Cross-sen-
sitivity with other benzodiazepines may exist; Coma-
tose patients or those with pre-existing CNS depres-
sion; Uncontrolled severe pain; Angle-closure

glaucoma; Severe hypotension; Sleep apnea; OB,
Lactation: Use in pregnancy and lactation may cause
CNS depression, flaccidity, feeding difficulties, hypo-
thermia, seizures, and respiratory problems in the
neonate; discontinue drug or bottle-feed.
Use Cautiously in: Severe hepatic/renal/pulmo-
nary impairment; Myasthenia gravis; Depression;
Psychosis; History of suicide attempt or drug abuse;
COPD; Sleep apnea; Pedi: Use cautiously in children
under 12 yr. Inqdoses, benzyl alcohol in injection
may cause potentially fatal “gasping syndrome” in
neonates; Geri: Lower doses recommended for geri-
atric or debilitated patients; Hypnotic use should be
short-term.

Adverse Reactions/Side Effects
CNS: dizziness, drowsiness, lethargy, hangover,
headache, ataxia, slurred speech, forgetfulness, con-
fusion, mental depression, rhythmic myoclonic jerk-
ing in pre-term infants, paradoxical excitation.
EENT: blurred vision. Resp: respiratory depres-
sion. CV: rapid IV use only— APNEA, CARDIAC AR-
REST, bradycardia, hypotension. GI: constipation,
diarrhea, nausea, vomiting, weight gain (unusual).
Derm: rashes. Misc: physical dependence, psy-
chological dependence, tolerance.

Interactions
Drug-Drug: Additive CNS depression with other
CNS depressants including alcohol, antihista-
mines, antidepressants, opioid analgesics,
clozapine, and other sedative/hypnotics includ-
ing other benzodiazepines. Maypthe efficacy of le-
vodopa. Smoking mayqmetabolism andpeffec-
tiveness. Valproate and canqlevels (pdose by
50%). Oral contraceptives mayplevels.
Drug-Natural Products: Concomitant use of
kava-kava, valerian, or chamomile canqCNS
depression.

Route/Dosage
PO (Adults): Anxiety—1–3 mg 2–3 times daily
(up to 10 mg/day). Insomnia—2–4 mg at bed-
time.
PO (Geriatric Patients or Debilitated Pa-
tients): Anxiety—0.5–2 mg/day in divided doses
initially. Insomnia—0.25–1 mg initially,qas
needed.
PO (Children): Anxiety/sedation—0.02–0.1
mg/kg/dose (not to exceed 2 mg) q 4–8 hr. Preop-
erative sedation—0.02–0.09 mg/kg/dose.
PO (Infants): Anxiety/sedation—0.02–0.1 mg/
kg/dose (not to exceed 2 mg) q 4–8 hr. Preopera-
tive sedation—0.02–0.09 mg/kg/dose.
SL (Adults and adolescents � 18 yr): Anxi-
ety—2–3 mg/day in divided doses, not to exceed 6
mg/day; preoperative sedation—0.05 mg/kg, up
to 4 mg total given 1–2 hr before surgery.
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SL (Geriatric Patients and debilitated pa-
tients): 0.5 mg/day, dose may be adjusted as neces-
sary.
IM (Adults): Preoperative sedation—50 mcg
(0.05 mg)/kg 2 hr before surgery (not to exceed 4
mg).
IM (Children): Preoperative sedation—0.02–
0.09 mg/kg/dose.
IM (Infants): Preoperative sedation—0.02–
0.09 mg/kg/dose.
IV (Adults): Preoperative sedation—44 mcg
(0.044 mg)/kg (not to exceed 2 mg) 15–20 min
before surgery. Operative amnestic effect—up to
50 mcg/kg (not to exceed 4 mg). Antiemetic—2
mg 30 min prior to chemotherapy; may be repeated
q 4 hr as needed (unlabeled). Anticonvulsant—
50 mcg (0.05 mg)/kg, up to 4 mg; may be repeated
after 10–15 min (not to exceed 8 mg/12 hr; unla-
beled).
IV (Children): Preoperative sedation—0.02–
0.09 mg/kg/dose; may use smaller doses (0.01–
0.03 mg/kg) and repeat q 20 min. Antiemetic—
Single dose: 0.04–0.08 mg/kg/dose prior to chemo-
therapy (not to exceed 4 mg). Multiple doses: 0.02–
0.05 mg/kg/dose q 6 hr prn (not to exceed 2 mg).
Anxiety/sedation—0.02–0.1 mg/kg (not to ex-
ceed 2 mg) q 4–8 hr. Status epilepticus-0.1 mg/kg
over 2–5 min (not to exceed 4 mg); may repeat
with 0.05 mg/kg if needed.
IV (Infants): Preoperative sedation:—0.02–
0.09 mg/kg/dose; may use smaller doses (0.01–
0.03 mg/kg) and repeat q 20 min. Anxiety/seda-
tion—0.02–0.1 mg/kg/dose (not to exceed 2 mg)
q 4–8 hr. Status epilepticus—0.1 mg/kg over 2–
5 min (not to exceed 4 mg); may repeat with 0.05
mg/kg if needed.
IV (Neonates): Status epilepticus—0.05 mg/kg
over 2–5 min; may repeat in 10–15 min.

Availability (generic available)
Tablets: 0.5 mg, 1 mg, 2 mg. Cost: Generic—0.5
mg $14.99/30, 1 mg $14.99/30, 2 mg $21.99/30.
Concentrated oral solution: 2 mg/mL. Cost: Ge-
neric—$44.99/30 mL. Sublingual tablets :
0.5 mg, 1 mg, 2 mg. Injection: 2 mg/mL, 4
mg/mL.

NURSING IMPLICATIONS
Assessment
● Conduct regular assessment of continued need

for treatment.
● Pedi: Assess neonates for prolonged CNS depres-

sion related to inability to metabolize lorazepam.

● Geri: Assess geriatric patients carefully for CNS
reactions as they are more sensitive to these ef-
fects. Assess falls risk.

● Anxiety: Assess degree and manifestations of an-
xiety and mental status (orientation, mood, be-
havior) prior to and periodically throughout ther-
apy.

● Prolonged high-dose therapy may lead to psycho-
logical or physical dependence. Restrict amount
of drug available to patient.

● Status Epilepticus: Assess location, duration,
characteristics, and frequency of seizures. Insti-
tute seizure precautions.

● Lab Test Considerations: Patients on high-
dose therapy should receive routine evaluation of
renal, hepatic, and hematologic function.

● Toxicity and Overdose: If overdose occurs,
flumazenil (Romazicon) is the antidote. Do not
use with patients with seizure disorder. May in-
duce seizures.

Potential Nursing Diagnoses
Anxiety (Indications)
Risk for injury (Indications, Side Effects)

Implementation
● Do not confuse Ativan (lorazepam) with Atarax

(hydroxyzine). Do not confuse lorazepam with al-
prazolam or clonazepam.

● Following parenteral administration, keep patient
supine for at least 8 hr and observe closely.

● PO: Tablet may also be given sublingually (unla-
beled) for more rapid onset.

● Take concentrated liquid solution with water,
soda, pudding, or applesauce.

● IM: Administer IM doses deep into muscle mass
at least 2 hr before surgery for optimum effect.

IV Administration

● pH: 5.7.
● Direct IV: Diluent: Dilute immediately before

use with an equal amount of sterile water for in-
jection, D5W, or 0.9% NaCl for injection. Pedi: To
decrease the amount of benzyl alcohol delivered
to neonates, dilute the 4 mg/mL injection with
preservative-free sterile water for injection to
make a 0.4 mg/mL dilution for IV use. Do not use
if solution is colored or contains a precipitate.
Rate: Administer at a rate not to exceed 2 mg/
min or 0.05 mg/kg over 2–5 min. Rapid IV ad-
ministration may result in apnea, hypotension,
bradycardia, or cardiac arrest.

● Y-Site Compatibility: acyclovir, albumin, alem-
tuzumab, alfentanil, allopurinol, amifostine, ami-
kacin, aminocaproic acid, aminophylline, amio-
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darone, amphotericin B cholesteryl,
amphotericin B colloidal, amphotericin B lipiod
complex, amsacrine, anakinra, anidulafungin, ar-
gatroban, atracurium, bivalirudin, bleomycin,
bumetanide, buprenorphine, bulsulfan, butor-
phanol, calcium chloride, calcium gluconate,
carboplatin, carmustine, cefazolin, cefepime, cef-
otaxime, cefotetan, cefoxitin, ceftaroline, ceftazi-
dime, ceftriaxone, cefuroxime, chloramphenicol,
ciprofloxacin, cisatracurium, cisplatin, cladri-
bine, clindamycin, cyclophosphamide, cyclospor-
ine, cytarabine, dactinomycin, daptomycin, dexa-
methasone sodium phosphate,
dexmedetomidine, digoxin, diltiazem, diphenhy-
dramine, dobutamine, docetaxel, dopamine, dox-
orubicin, doxorubicin liposome, doxycycline,
droperidol, enalaprilat, ephedrine, epinephrine,
epirubicin, eptifibatide, ertapenem, erythromycin
lactobionate, esmolol, etomidate, etoposide
phosphate, famotidine, fenoldopam, fentanyl, fil-
grastim, fluconazole, fludarabine, fosphenytoin,
furosemide, gemcitabine, gentamicin, glycopyrro-
late, granisetron, haloperidol, heparin, hydrocor-
tisone sodium succinate, hydromorphone, ifos-
famide, insulin, irinotecan, isoproterenol,
ketorolac, labetalol, lidocaine, linezolid, magne-
sium sulfate, mannitol, mechlorethamine, mel-
phalan, meropenem, metaraminol, methadone,
methotrexate, methyldopate, methylprednisolone
sodium succinate, metoclopramide, metoprolol,
metronidazole, micafungin, midazolam, milri-
none, mitoxantrone, morphine, mycophenolate,
nafcillin, nalbuphine, naloxone, nesiritide, nicar-
dipine, nitroglycerin, nitroprusside, norepineph-
rine, octreotide, oxaliplatin, oxytocin, paclitaxel,
palonosetron, pamidronate, pancuronium, pe-
metrexed, pentamidine, pentobarbital, phenobar-
bital, phenylephrine, piperacillin/tazobactam, po-
tassium acetate, potassium chloride,
procainamide, prochlorperazine, promethazine,
propofol, propranolol, quinupristin/dalfopristin,
ranitidine, remifentanil, rituximab, sodium ace-
tate, sodium bicarbonate, sodium phosphates,
streptozocin, succinylcholine, tacrolimus, tenipo-
side, theophylline, thiotepa, ticarcillin/clavulan-
ate, tigecycline, tirofiban, tobramycin, trastu-
zumab, trimethoprim/sulfamethoxazole,
vancomycin, vasopressin, vecuronium, verapamil,
vincristine, vinorelbine, voriconazole, zidovudine,
zoledronic acid.

● Y-Site Incompatibility: aldesleukin, ampicillin,
ampicillin/sulbactam, aztreonam, dantrolene,
doxacurium, fluorouracil, hydralazine, idarubi-
cin, imipenem/cilastatin, meperidine, omepra-
zole, ondansetron, pantoprazole, phenytoin, po-

tassium phosphates, rocuronium, sargramostim,
sufentanil.

Patient/Family Teaching
● Instruct patient to take medication exactly as di-

rected and not to skip or double up on missed
doses. If medication is less effective after a few
weeks, check with health care professional; do
not increase dose.

● Advise patient that lorazepam is usually pre-
scribed for short-term use and does not cure un-
derlying problem.

● Advise patient to taper lorazepam by 0.05 mg q 3
days to decrease withdrawal symptoms; abrupt
withdrawal may cause tremors, nausea, vomiting,
and abdominal and muscle cramps.

● Teach other methods to decrease anxiety, such as
increased exercise, support groups, relaxation
techniques. Emphasize that psychotherapy is ben-
eficial in addressing source of anxiety and im-
proving coping skills.

● May cause drowsiness or dizziness. Advise patient
to avoid driving or other activities requiring alert-
ness until response to medication is known.

● Caution patient to avoid taking alcohol or other
CNS depressants concurrently with this medica-
tion.

● Instruct patient to contact health care profes-
sional immediately if pregnancy is planned or
suspected.

● Emphasize the importance of follow-up exams to
determine effectiveness of the medication.

Evaluation/Desired Outcomes
● Increase in sense of well-being.
● Decrease in subjective feelings of anxiety without

excessive sedation.
● Reduction of preoperative anxiety.
● Postoperative amnesia.
● Improvement in sleep patterns.

losartan, See ANGIOTENSIN II
RECEPTOR ANTAGONISTS.

lovastatin, See HMG-CoA REDUCTASE
INHIBITORS (statins).

lurasidone (loo-ras-i-done)
Latuda
Classification
Therapeutic: antipsychotics
Pharmacologic: benzoisothiazole

Pregnancy Category B
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Indications
Treatment of schizophrenia.

Action
Effect may mediated via effects on central dopamine
Type 2 (D2) and serotonin Type 2 (5HT2A) receptor
antagonism. Therapeutic Effects:pschizo-
phrenic behavior.

Pharmacokinetics
Absorption: 9–19% absorbed following oral ad-
ministration.
Distribution: Unknown.
Protein Binding: �99%.
Metabolism and Excretion: Mostly metabolized
by the CYP3A4 enzyme system. Two metabolites are
pharmacologically active; 80% eliminated in feces,
8% in urine primarily as metabolites.
Half-life: 18 hr.

TIME/ACTION PROFILE

ROUTE ONSET PEAK DURATION

PO unknown 1–3 hr* 24 hr

*Blood level.

Contraindications/Precautions
Contraindicated in: Hypersensitivity.
Use Cautiously in: Renal/hepatic impairment
(dose adjustment recommended for CCr of 10 mL/
min–�50 mL/min or Child-Pugh Class B and C);
History of suicide attempt; Diabetes mellitus; Over-
heating/dehydration (mayqrisk of serious adverse
reactions); History of leukopenia or previous drug-
induced leukopenia/neutropenia; Geri:qrisk of sei-
zures; elderly patients with dementia-related psycho-
ses (qrisk of cerebrovascular adverse reactions);
use cautiously in elderly females (qrisk of tardive
dyskinesia); OB: Use in pregnancy only if potential
benefit justifies potential risk to fetus; Lactation:
breastfeeding should only be considered if potential
benefit justifies risk to child; Pedi: Safe and effective
use in children has not been established.

Adverse Reactions/Side Effects
CNS: NEUROLEPTIC MALIGNANT SYNDROME, SEIZURES,
akathisia, drowsiness, parkinsonism, agitation, anxi-
ety, cognitive/motor impairment, dizziness, dystonia,
tardive dyskinesia. EENT: blurred vision. CV:
bradycardia, orthostatic hypotension, syncope,
tachycardia. GI: nausea, esophageal dysmotility.
Derm: pruritus, rash. Endo: hyperglycemia, hy-
perprolactinemia. Hemat: AGRANULOCYTOSIS, ane-
mia, leukopenia. Metab: dyslipidemia, weight gain.

Interactions
Drug-Drug: Strong inhibitors of the CYP3A4
enyzme system, including ketoconazole;qblood
levels and risk of adverse reactions; concurrent use
should be avoided. Moderate inhibitors of the
CYP3A4 enzyme system, including diltiazem,q
blood levels; if used concurrently dose of lurasidone
should not exceed 40 mg/day. Strong inducers of
the CYP3A4 enzyme system, including rifampin
pblood levels and effectiveness; concurrent use
should be avoided.qsedation may occur with other
CNS depressants, including alcohol, sedative/
hypnotics, opioids, some antidepressants and
antihistamines.

Route/Dosage
PO (Adults): 40 mg once daily, not to exceed 80
mg once daily Concurrent use of moderate
CYP3A4 inhibitors —dose should not exceed 40
mg once daily.

Renal Impairment
PO (Adults): CCr of 10 mL/min–�50 mL/min—
dose should not exceed 40 mg once daily.

Hepatic Impairment
PO (Adults): Child-Pugh Class B and C—dose
should not exceed 40 mg once daily.

Availability
Tablets : 40 mg, 80 mg.

NURSING IMPLICATIONS
Assessment
● Monitor patient’s mental status (orientation,

mood, behavior) before and periodically during
therapy.

● Assess weight and BMI initially and throughout
therapy.

● Monitor mood changes. Assess for suicidal ten-
dencies, especially during early therapy. Restrict
amount of drug available to patient.

● Monitor BP (sitting, standing, lying down) and
pulse before and frequently during initial dose ti-
tration. May cause tachycardia and orthostatic hy-
potension. If hypotension occurs, dose may need
to bep.

● Observe patient when administering medication
to ensure medication is swallowed and not
hoarded or cheeked.

● Monitor patient for onset of extrapyramidal side
effects (akathisia— restlessness; dystonia—
muscle spasms and twisting motions; or pseudo-
parkinsonism—mask-like face, rigidity, trem-
ors, drooling, shuffling gait, dysphagia). Report
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these symptoms; reduction of dose or discontinu-
ation may be necessary. Trihexyphenidyl or benz-
tropine may be used to control symptoms.

● Monitor for tardive dyskinesia (involuntary rhyth-
mic movement of mouth, face, and extremities).
Report immediately; may be irreversible.

● Monitor for development of neuroleptic malig-
nant syndrome (fever, respiratory distress, tachy-
cardia, seizures, diaphoresis, hypertension or hy-
potension, pallor, tiredness). Notify health care
professional immediately if these symptoms oc-
cur.

● Monitor for symptoms of hyperglycemia (poly-
dipsia, polyuria, polyphagia, weakness) periodi-
cally during therapy.

● Lab Test Considerations: May causeqserum
prolactin levels.

● May causeqCPK.
● Obtain fasting blood glucose and cholesterol lev-

els initially and periodically during therapy.
● Monitor CBC frequently during initial mo of ther-

apy in patients with pre-existing or history of low
WBC. May cause leukopenia, neutropenia, or
agranulocytosis. Discontinue therapy if this oc-
curs.

Potential Nursing Diagnoses
Risk for self-directed violence (Indications)
Disturbed thought process (Indications)
Risk for injury (Side Effects)

Implementation
● PO: Administer once daily with food.

Patient/Family Teaching
● Instruct patient to take medication as directed.
● Inform patient of the possibility of extrapyramidal

symptoms. Instruct patient to report these symp-
toms immediately to health care professional.

● Advise patient to change positions slowly to mini-
mize orthostatic hypotension.

● May cause drowsiness and cognitive and motor
impairment. Caution patient to avoid driving or
other activities requiring alertness until response
to medication is known.

● Advise patient and family to notify health care
professional if thoughts about suicide or dying,
attempts to commit suicide; new or worse de-
pression; new or worse anxiety; feeling very agi-
tated or restless; panic attacks; trouble sleeping;
new or worse irritability; acting aggressive; being
angry or violent; acting on dangerous impulses;
an extremeqin activity and talking, other un-
usual changes in behavior or mood occur.

● Advise patient to avoid extremes in temperature;
this drug impairs body temperature regulation.

● Caution patient to avoid concurrent use of alco-
hol, other CNS depressants, and OTC medications
or herbal products without consulting health care
professional.

● Advise female patients to notify health care pro-
fessional if pregnancy is planned or suspected, or
if breastfeeding or planning to breastfeed.

● Advise patient to notify health care professional of
medication regimen before treatment or surgery.

● Instruct patient to notify health care professional
promptly if sore throat, fever, unusual bleeding or
bruising, rash, or tremors occur.

● Emphasize the importance of routine follow up
exams to monitor side effects and continued par-
ticipation in psychotherapy to improve coping
skills.

Evaluation/Desired Outcomes
● pin symptoms of schizophrenia (delusions, hal-

lucinations, social withdrawal, flat, blunted af-
fects).
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magaldrate, See MAGNESIUM AND
ALUMINUM SALTS.

MAGNESIUM AND ALUMINUM
SALTS
magaldrate (with simethicone)
(mag-al-drate)
Riopan Plus

magnesium hydroxide/aluminum
hydroxide
(mag-nee-zhum hye-drox-ide/ a-
loo-mi-num hye-drox-ide)
Alamag, Diovol Plus, Maalox, Rulox
Classification
Therapeutic: antiulcer agents
Pharmacologic: antacids

Pregnancy Category C

Indications
Useful in a variety of GI complaints, including: Hy-
peracidity, Indigestion, GERD, Heartburn.

Action
Neutralize gastric acid following dissolution in gas-
tric contents. Inactivate pepsin if pH is raised to �4.
Therapeutic Effects: Neutralization of gastric
acid with healing of ulcers and decrease in associ-
ated pain.

Pharmacokinetics
Absorption: During routine use, antacids are nonab-
sorbable. With chronic use, 15–30% of magnesium
and smaller amounts of aluminum may be absorbed.
Distribution: Small amounts absorbed are widely
distributed, cross the placenta, and appear in breast
milk. Aluminum concentrates in the CNS.
Metabolism and Excretion: Excreted by the
kidneys.
Half-life: Unknown.

TIME/ACTION PROFILE (effect on gastric pH)

ROUTE ONSET PEAK DURATION

Aluminum PO slightly delayed 30 min 30 min–1 hr
(empty stom-
ach); 3 hr (af-
ter meals)

Magnesium
PO

slightly delayed 30 min 30 min–1 hr
(empty stom-
ach); 3 hr (af-
ter meals)

Contraindications/Precautions
Contraindicated in: Severe abdominal pain of
unknown cause, especially if accompanied by fever;
Renal failure (CrCl �30 mL/min); Products contain-
ing tartrazine or sugar in patients with known intol-
erance.
Use Cautiously in: Antacids containing magne-
sium in patients with any degree of renal insuffi-
ciency;pbowel motility; Dehydration; Upper GI
hemorrhage; Pedi: Children �12 yr (safety not es-
tablished).

Adverse Reactions/Side Effects
GI: aluminum salts—constipation; magnesium
salts, diarrhea. F and E: magnesium salts—hy-
permagnesemia; aluminum salts, hypophospha-
temia.

Interactions
Drug-Drug: Absorption of tetracyclines, pheno-
thiazines, ketoconazole, itraconazole, iron
salts, fluoroquinolones, and isoniazid may be
p(separate by at least 2 hr).

Route/Dosage
Magaldrate/Simethicone
PO (Adults): 5–10 mL (540–1080 mg) between
meals and at bedtime.

Magnesium Hydroxide/Aluminum Hydrox-
ide
PO (Adults and Children �12 yr): 5–30 mL or
1–2 tablets 1–3 hr after meals and at bedtime.

Availability
Magaldrate/Simethicone (generic avail-
able)
Suspension: 540 mg magaldrate/20 mg simethi-
cone/5 mLOTC, 1080 mg magaldrate/40 mg simethi-
cone/5 mLOTC.

Magnesium Hydroxide/Aluminum Hydrox-
ide (generic available)
Chewable Tablets: 300 mg aluminum hydroxide/
150 mg magnesium hydroxideOTC. Suspension: 225
mg aluminum hydroxide/200 mg magnesium hy-
droxide/5 mLOTC, 500 mg aluminum hydroxide/500
mg magnesium hydroxide/5 mLOTC. In combina-
tion with: simethiconeOTC. See Appendix B.

NURSING IMPLICATIONS
Assessment
● Antacid: Assess for heartburn and indigestion as

well as location, duration, character, and precipi-
tating factors of gastric pain.
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● Lab Test Considerations: Monitor serum
phosphate, potassium, and calcium levels period-
ically during chronic use. May causeqserum cal-
cium andpserum phosphate concentrations.

Potential Nursing Diagnoses
Acute pain (Indications)

Implementation
● Magnesium and aluminum are combined as ant-

acids to balance the constipating effects of alumi-
num with the laxative effects of magnesium.

● PO: To prevent tablets from entering small intes-
tine in undissolved form, they must be chewed
thoroughly before swallowing. Follow with at least

glass of water.1⁄2
● Shake suspensions well before administration.
● For an antacid effect, administer 1–3 hr after

meals and at bedtime.

Patient/Family Teaching
● Caution patient to consult health care profes-

sional before taking antacids for more than 2 wk
if problem is recurring, if relief is not obtained,
or if symptoms of gastric bleeding (black, tarry
stools; coffee-ground emesis) occur.

● Advise patient not to take this medication within 2
hr of taking other medications.

● Pedi: Aluminum- or magnesium-containing medi-
cines can cause serious side effects in children,
especially when given to children with renal dis-
ease or dehydration. Advise parents or caregivers
not to administer OTC antacids to children with-
out consulting health care professional.

Evaluation/Desired Outcomes
● Relief of gastric pain and irritation.

magnesium salicylate, See
SALICYLATES.

MAGNESIUM SALTS (ORAL)
magnesium chloride (12% Mg;
9.8 mEq Mg/g)
(mag-nee-zhum klor-ide)
Chloromag, Slo-Mag
magnesium citrate (16.2% Mg;
4.4 mEq Mg/g)
(mag-nee-zhum si-trate)
Citrate of Magnesia, Citroma,

Citromag
magnesium gluconate (5.4 %
Mg; 4.4 mEq/g)
(mag-nee-zhum gloo-con-ate)
Magtrate, Magonate

magnesium hydroxide (41.7%
Mg; 34.3 mEq Mg/g)
(mag-nee-zhum hye-drox-ide)
Dulcolax Magnesia Tablets, Phillips
Magnesia Tablets, Phillips Milk of
Magnesia, MOM
magnesium oxide (60.3% Mg;
49.6 mEq Mg/g)
(mag-nee-zhum ox-ide)
Mag-Ox 400, Uro-Mag
Classification
Therapeutic: mineral and electrolyte re-
placements/supplements, laxatives
Pharmacologic: salines

Pregnancy Category UK

Indications
Treatment/prevention of hypomagnesemia. As a:
Laxative, Bowel evacuant in preparation for surgical/
radiographic procedures. Milk of Magnesia has also
been used as an antacid.

Action
Essential for the activity of many enzymes. Play an
important role in neurotransmission and muscular
excitability. Are osmotically active in GI tract, draw-
ing water into the lumen and causing peristalsis.
Therapeutic Effects: Replacement in deficiency
states. Evacuation of the colon.

Pharmacokinetics
Absorption: Up to 30% may be absorbed orally.
Distribution: Widely distributed. Cross the pla-
centa and are present in breast milk.
Metabolism and Excretion: Excreted primarily
by the kidneys.
Half-life: Unknown.

TIME/ACTION PROFILE (laxative effect)

ROUTE ONSET PEAK DURATION

PO 3–6 hr unknown unknown

Contraindications/Precautions
Contraindicated in: Hypermagnesemia; Hypocal-
cemia; Anuria; Heart block; OB: Unless used for pre-
term labor, use during active labor or within 2 hr of
delivery mayqpotential for magnesium toxicity in
newborn.
Use Cautiously in: Any degree of renal insuffi-
ciency.

Adverse Reactions/Side Effects
GI: diarrhea. Derm: flushing, sweating.

Interactions
Drug-Drug: Potentiates neuromuscular block-
ing agents. Maypabsorption of fluoroquinolo-
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nes, nitrofurantoin, and tetracyclines and peni-
cillamine.

Route/Dosage
Prevention of Deficiency (in mg of Mag-
nesium)
PO (Adults and Children �10 yr): Adolescent
and adult men—270–400 mg/day; adolescent
and adult women—280–300 mg/day; pregnant
women—320 mg/day; breastfeeding women—
340–355 mg/day.
PO (Children 7–10 yr): 170 mg/day.
PO (Children 4–6 yr): 120 mg/day.
PO (Children birth–3 yr): 40–80 mg/day.

Treatment of Deficiency (Expressed as
mg of Magnesium)
PO (Adults): 200–400 mg/day in 3–4 divided
doses.
PO (Children 6–11 yr): 3–6 mg/kg/day in 3–4
divided doses.

Laxative
PO (Adults): Magnesium citrate—240 mL; mag-
nesium hydroxide (Milk of Magnesia)—30–60
mL single or divided dose or 10–20 mL as concen-
trate.
PO (Children 6–12 yr): Magnesium citrate—
100 mL; magnesium hydroxide (Milk of Magne-
sia)—15–30 mL single or divided dose.
PO (Children 2–5 yr): magnesium hydroxide
(Milk of Magnesia)—5–15 mL single or divided
dose.

Availability
Magnesium Chloride (generic available)
Sustained-release tablets: 535 mg (64 mg mag-
nesium)OTC. Enteric-coated tablets: 833 mg (100
mg magnesium)OTC.

Magnesium Citrate (generic available)
Oral solution: 240-, 296-, and 300-mL bottles (77
mEq magnesium/100 mL)OTC.

Magnesium Gluconate (generic avail-
able)
Tablets: 500 mgOTC. Liquid: 54 mg/5 mLOTC.

Magnesium Hydroxide (generic avail-
able)
Liquid: 400 mg/5 mL (164 mg magnesium/5
mL)OTC. Concentrated liquid: 800 mg/5 mL (328
mg magnesium/5 mL)OTC. Chewable tablets: 300
mg (130 mg magnesium)OTC, 600 mg (260 mg mag-
nesium)OTC.

Magnesium Oxide (generic available)
Tablets: 400 mg (241.3 mg magnesium)OTC. Cap-
sules: 140 mg (84.5 mg magnesium)OTC.

NURSING IMPLICATIONS
Assessment
● Laxative: Assess patient for abdominal disten-

tion, presence of bowel sounds, and usual pattern
of bowel function.

● Assess color, consistency, and amount of stool
produced.

● Antacid: Assess for heartburn and indigestion as
well as location, duration, character, and precipi-
tating factors of gastric pain.

Potential Nursing Diagnoses
Constipation (Indications)

Implementation
● PO: To prevent tablets entering small intestine in

undissolved form, they must be chewed thor-
oughly before swallowing. Follow with glass of1⁄2
water.

● Magnesium citrate: Refrigerate solutions to en-
sure they retain potency and palatability. May be
served over ice. Magnesium citrate in an open
container will lose carbonation upon standing;
this will not affect potency but may reduce palat-
ability.

● Magnesium hydroxide: Shake solution well be-
fore administration.

● Antacid: Administer 1–3 hr after meals and at
bedtime.

● Powder and liquid forms are considered more ef-
fective than tablets.

● Laxative: Administer on empty stomach for more
rapid results. Follow all oral laxative doses with a
full glass of liquid to prevent dehydration and for
faster effect. Do not administer at bedtime or late
in the day.

Patient/Family Teaching
● Advise patient not to take this medication within 2

hr of taking other medications, especially fluoro-
quinolones, nitrofurantoin, and tetracyclines.

● Antacids: Caution patient to consult health care
professional before taking antacids for more than
2 wk if problem is recurring, if relief is not ob-
tained, or if symptoms of gastric bleeding (black,
tarry stools; coffee-ground emesis) occur.

● Laxatives: Advise patient that laxatives should be
used only for short-term therapy. Long-term ther-
apy may cause electrolyte imbalance and depen-
dence.
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● Encourage patient to use other forms of bowel
regulation, such as increasing bulk in the diet,
fluid intake, and mobility. Normal bowel habits
are individualized; frequency of bowel movement
may vary from 3 times/day to 3 times/wk.

● Advise patient to notify health care professional if
unrelieved constipation, rectal bleeding, or symp-
toms of electrolyte imbalance (muscle cramps or
pain, weakness, dizziness) occur.

Evaluation/Desired Outcomes
● Relief of gastric pain and irritation.
● Passage of a soft, formed bowel movement, usu-

ally within 3–6 hr.
● Prevention and treatment of magnesium defi-

ciency.

HIGH ALERT

magnesium sulfate (IV,
parenteral) (9.9% Mg; 8.1
mEq Mg/g)
(mag-nee-zhum sul-fate)
Classification
Therapeutic: mineral and electrolyte re-
placements/supplements
Pharmacologic: minerals/electrolytes

Pregnancy Category A

Indications
Treatment/prevention of hypomagnesemia. Treat-
ment of hypertension. Anticonvulsant associated
with severe eclampsia, pre-eclampsia, or acute ne-
phritis. Unlabeled Use: Preterm labor. Treatment
of torsade de pointes. Adjunctive treatment for bron-
chodilation in moderate to severe acute asthma.

Action
Essential for the activity of many enzymes. Plays an
important role in neurotransmission and muscular
excitability. Therapeutic Effects: Replacement in
deficiency states. Resolution of eclampsia.

Pharmacokinetics
Absorption: IV administration results in complete
bioavailability; well absorbed from IM sites.
Distribution: Widely distributed. Crosses the pla-
centa and is present in breast milk.
Metabolism and Excretion: Excreted primarily
by the kidneys.
Half-life: Unknown.

TIME/ACTION PROFILE (anticonvulsant effect)

ROUTE ONSET PEAK DURATION

IM 60 min unknown 3–4 hr
IV immediate unknown 30 min

Contraindications/Precautions
Contraindicated in: Hypermagnesemia; Hypocal-
cemia; Anuria; Heart block; OB: Unless used for pre-
term labor, avoid continuous use during active labor
or within 2 hr of delivery due to potential for magne-
sium toxicity in newborn.
Use Cautiously in: Any degree of renal insuffi-
ciency; Geri: May requirepdosage due to age-re-
latedpin renal function.

Adverse Reactions/Side Effects
CNS: drowsiness. Resp:prespiratory rate. CV: ar-
rhythmias, bradycardia, hypotension. GI: diarrhea.
MS: muscle weakness. Derm: flushing, sweating.
Metab: hypothermia.

Interactions
Drug-Drug: May potentiate calcium channel
blockers and neuromuscular blocking agents.

Route/Dosage
Treatment of Deficiency (Expressed as mg
of Magnesium)
IM, IV (Adults): Severe deficiency—8–12 g/day
in divided doses; mild deficiency—1 g q 6 hr for 4
doses or 250 mg/kg over 4 hr.
IM, IV (Children � 1 mo): 25–50 mg/kg/dose q
4–6 hr for 3–4 doses, maximum single dose: 2 g.
IV (Neonates): 25–50 mg/kg/dose q 8–12 hr for
2–3 doses.

Seizures/Hypertension
IM, IV (Adults): 1 g q 6 hr for 4 doses as needed.
IM, IV (Children): 20–100 mg/kg/dose q 4–6 hr
as needed, may use up to 200 mg/kg/dose in severe
cases.

Torsade de Pointes
IV (Infants and Children): 25–50 mg/kg/dose,
maximum dose: 2 g.

Bronchodilation
IV (Adults): 2 g single dose.
IV (Children): 25 mg/kg/dose, maximum dose:
2 g.

Eclampsia/Pre-Eclampsia
IV, IM (Adults): 4–5 g by IV infusion, concur-
rently with up to 5 g IM in each buttock; then 4–5 g
IM q 4 hr or 4 g by IV infusion followed by 1–2 g/hr
continuous infusion (not to exceed 40 g/day or 20
g/48 hr in the presence of severe renal insuffi-
ciency).

Part of Parenteral Nutrition
IV (Adults): 4–24 mEq/day.
IV (Children): 0.25–0.5 mEq/kg/day.
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Availability (generic available)
Injection: 500 mg/mL (50%). Premixed infu-
sion: 1 g/100 mL, 2 g/100 mL, 4 g/50 mL, 4 g/100
mL, 20 g/500 mL, 40 g/1000 mL.

NURSING IMPLICATIONS
Assessment
● Hypomagnesemia/Anticonvulsant: Monitor

pulse, BP, respirations, and ECG frequently
throughout administration of parenteral magne-
sium sulfate. Respirations should be at least 16/
min before each dose.

● Monitor neurologic status before and throughout
therapy. Institute seizure precautions. Patellar
reflex (knee jerk) should be tested before each
parenteral dose of magnesium sulfate. If response
is absent, no additional doses should be adminis-
tered until positive response is obtained.

● Monitor newborn for hypotension, hyporeflexia,
and respiratory depression if mother has received
magnesium sulfate.

● Monitor intake and output ratios. Urine output
should be maintained at a level of at least 100
mL/4 hr.

● Lab Test Considerations: Monitor serum
magnesium levels and renal function periodically
throughout administration of parenteral magne-
sium sulfate.

Potential Nursing Diagnoses
Risk for injury (Indications, Side Effects)

Implementation
● High Alert: Accidental overdosage of IV magne-

sium has resulted in serious patient harm and
death. Have second practitioner independently
double check original order, dose calculations,
and infusion pump settings. Do not confuse milli-
gram (mg), gram (g), or millequivalent (mEq)
dosages.

● IM: Administer deep IM into gluteal sites. Admin-
ister subsequent injections in alternate sides. Di-
lute to a concentration of 200 mg/mL prior to in-
jection.

IV Administration

● pH: 5.5–7.0.
● Direct IV: Diluent: 50% solution must be di-

luted in 0.9% NaCl or D5W to a concentration of
�20% prior to administration. Concentration:
�20%. Rate: Administer at a rate not to exceed
150 mg/min.

● Continuous Infusion: Diluent: Dilute in D5W,
0.9% NaCl, or LR. Concentration: 0.5 mEq/mL
(60 mg/mL) (may use maximum concentration

of 1.6 mEq/mL (200 mg/mL) in fluid-restricted
patients). Rate: Infuse over 2-4 hr. Do not ex-
ceed a rate of 1 mEq/kg/hr (125 mg/kg/hr).
When rapid infusions are needed (severe asthma
or torsade de pointes) may infuse over 10–20
min.

● Y-Site Compatibility: acyclovir, aldesleukin, al-
fentanil, amifostine, amikacin, argatroban, ascor-
bic acid, atracurium, atropine, aztreonam, benz-
tropine, bivalirudin, bleomycin, bumetanide,
buprenorphine, butorphanol, calcium gluconate,
carboplatin, carmustine, caspofungin, cefazolin,
cefotaxime, cefoxitin, ceftazidime, chlorampheni-
col, chlorpromazine, cisatracurium, cisplatin,
clindamycin, clonidine, cyanocobalamin, cyclo-
phosphamide, cytarabine, dactinomycin, dapto-
mycin, dexmedetomidine, digoxin, diltiazem, di-
phenhydramine, dobutamine, docetaxel,
dopamine, doripenem, doxacurium, doxorubicin
liposome, doxycycline, enalaprilat, epinephrine,
epoetin alfa, eptifibatide, ertapenem, esmolol,
etoposide, etoposide phosphate, famotidine, fen-
oldopam, fentanyl, fluconazole, fludarabine, fluo-
rouracil, folic acid, gemcitabine, gentamicin, gly-
copyrrolate, granisetron, heparin, hetastarch,
hydromorphone, idarubicin, ifosfamide, imipe-
nem/cilastatin, insulin, irinotecan, isoproterenol,
kanamycin, ketamine, ketorolac, labetalol, lido-
caine, linezolid, lorazepam, mannitol, mechlor-
ethamine, metaraminol, methotrexate, methyldo-
pate, metoclopramide, metoprolol,
metronidazole, micafungin, midazolam, milri-
none, mitoxantrone, morphine, multivitamins,
mycophenolate, nafcillin, nalbuphine, nesiritide,
nicardipine, nitroglycerin, nitroprusside, norepi-
nephrine, octreotide, ondansetron, oxaliplatin,
oxytocin, paclitaxel, palonosetron, pamidronate,
pancuronium, pantoprazole, papaverine, penicil-
lin G potassium, pentobarbital, phenobarbital,
phentolamine, phenylephrine, piperacillin/tazo-
bactam, potassium acetate, potassium chloride,
procainamide, prochlorperazine, promethazine,
propofol, propranolol, protamine, pyridoxime,
quinupristin/dalfopristin, ranitidine, remifentanil,
rituximab, rocuronium, sargramostim, sodium
acetate, sodium bicarbonate, streptokinase, suc-
cinylcholine, sufentanil, tacrolimus, telavancin,
teniposide, theophylline, thiamine, thiotepa, ti-
carcillin/clavulanate, tigecycline, tirofiban, tobra-
mycin, tolazoline, trastuzumab, trimetaphan, van-
comycin, vasopressin, vecuronium, verapamil,
vincristine, vinorelbine, vitamin B complex with
C, voriconazole, zoledronic acid.
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● Y-Site Incompatibility: aminophylline, ampho-
tericin B cholesteryl sulfate, amphotericin B lipid
complex, amphotericin B liposome, anidulafun-
gin, azathioprine, calcium chloride, cefepime,
ceftriaxone, cefuroxime, ciprofloxacin, dantro-
lene, dexamethasone sodium phosphate, diaze-
pam, doxorubicin hydrochloride, epirubicin, hal-
operidol, indomethacin, methylprednisolone
sodium succinate, pentamidine, phenytoin, phy-
tonadione.

Patient/Family Teaching
● Explain purpose of medication to patient and

family.

Evaluation/Desired Outcomes
● Normal serum magnesium concentrations.
● Control of seizures associated with toxemias of

pregnancy.

mannitol (man-i-tol)
Osmitrol, Resectisol
Classification
Therapeutic: diuretics
Pharmacologic: osmotic diuretics

Pregnancy Category C

Indications
IV: Adjunct in the treatment of: Acute oliguric renal
failure, Edema, Increased intracranial or intraocular
pressure, Toxic overdose. GU irrigant: During
transurethral procedures (2.5–5% solution only).

Action
Increases the osmotic pressure of the glomerular fil-
trate, thereby inhibiting reabsorption of water and
electrolytes. Causes excretion of: Water, Sodium, Po-
tassium, Chloride, Calcium, Phosphorus, Magne-
sium, Urea, Uric acid. Therapeutic Effects: Mo-
bilization of excess fluid in oliguric renal failure or
edema. Reduction of intraocular or intracranial
pressure. Increased urinary excretion of toxic mate-
rials. Decreased hemolysis when used as an irrigant
after transurethral prostatic resection.

Pharmacokinetics
Absorption: IV administration produces complete
bioavailability. Some absorption may follow use as a
GU irrigant.
Distribution: Confined to the extracellular space;
does not usually cross the blood-brain barrier or
eye.
Metabolism and Excretion: Excreted by the
kidneys; minimal liver metabolism.
Half-life: 100 min.

TIME/ACTION PROFILE (diuretic effect)

ROUTE ONSET PEAK DURATION

IV 30–60 min 1 hr 6–8 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Anuria; De-
hydration; Active intracranial bleeding; Severe pul-
monary edema or congestion.
Use Cautiously in: OB, Lactation: Safety not es-
tablished).

Adverse Reactions/Side Effects
CNS: confusion, headache. EENT: blurred vision,
rhinitis. CV: transient volume expansion, chest pain,
HF, pulmonary edema, tachycardia. GI: nausea,
thirst, vomiting. GU: renal failure, urinary retention.
F and E: dehydration, hyperkalemia, hypernatre-
mia, hypokalemia, hyponatremia. Local: phlebitis
at IV site.

Interactions
Drug-Drug: Hypokalemiaqthe risk of digoxin
toxicity.

Route/Dosage
IV (Adults): Edema, oliguric renal failure—50–
100 g as a 5–25% solution; may precede with a test
dose of 0.2 g/kg over 3–5 min. Reduction of intra-
cranial/intraocular pressure—0.25–2 g/kg as
15–25% solution over 30–60 min (500 mg/kg may
be sufficient in small or debilitated patients). Diure-
sis in drug intoxications—50–200 g as a 5–25%
solution titrated to maintain urine flow of 100–500
mL/hr.
IV (Children): Initial—0.5–1 g/kg as a 15–20%
solution; may precede with a test dose of 0.2 g/kg
over 3–5 min. Maintenance—0.25–0.5 g/kg q
4–6 hrs. Reduction of intracranial/intraocular
pressure—1–2 g/kg (30–60 g/m2) as a 15–20%
solution over 30–60 min (500 mg/kg may be suffi-
cient in small or debilitated patients). Diuresis in
drug intoxications—up to 2 g/kg (60 g/m2) as a
5–10% solution.
IV (Neonates): Acute renal failure—0.5–1 g/kg/
dose.

Availability (generic available)
IV injection: 5%, 10%, 15%, 20%, 25%. GU irri-
gant: 5%. In combination with: sorbitol for GU
irrigation.

NURSING IMPLICATIONS
Assessment
● Monitor vital signs, urine output, CVP, and pul-

monary artery pressures (PAP) before and hourly
throughout administration. Assess patient for
signs and symptoms of dehydration (decreased
skin turgor, fever, dry skin and mucous mem-
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branes, thirst) or signs of fluid overload (in-
creased CVP, dyspnea, rales/crackles, edema).

● Assess patient for anorexia, muscle weakness,
numbness, tingling, paresthesia, confusion, and
excessive thirst. Report signs of electrolyte imbal-
ance.

● Increased Intracranial Pressure: Monitor
neurologic status and intracranial pressure read-
ings in patients receiving this medication to de-
crease cerebral edema.

● Increased Intraocular Pressure: Monitor for
persistent or increased eye pain or decreased vi-
sual acuity.

● Lab Test Considerations: Renal function and
serum electrolytes should be monitored routinely
throughout course of therapy.

Potential Nursing Diagnoses
Excess fluid volume (Indications)
Risk for deficient fluid volume (Side Effects)

Implementation
● Observe infusion site frequently for infiltration.

Extravasation may cause tissue irritation and ne-
crosis.

● Do not administer electrolyte-free mannitol solu-
tion with blood. If blood must be administered
simultaneously with mannitol, add at least 20
mEq NaCl to each liter of mannitol.

● Confer with physician regarding placement of an
indwelling Foley catheter (except when used to
decrease intraocular pressure).

● IV: Administer by IV infusion undiluted. If solu-
tion contains crystals, warm bottle in hot water
and shake vigorously. Do not administer solution
in which crystals remain undissolved. Cool to
body temperature. Use an in-line filter for 15%,
20%, and 25% infusions.

● Test Dose: Administer over 3–5 min to produce
a urine output of 30–50 mL/hr. If urine flow
does not increase, administer 2nd test dose. If
urine output is not at least 30–50 mL/hr for 2–3
hr after 2nd test dose, patient should be re-evalu-
ated.

● Oliguria: Administration rate should be titrated
to produce a urine output of 30–50 mL/hr. Ad-
minister child’s dose over 2–6 hr.

● Increased Intracranial Pressure: Infuse dose
over 30–60 min in adults and children.

● Intraocular Pressure: Administer dose over 30
min. When used preoperatively, administer 60–
90 min before surgery.

● Y-Site Compatibility: amifostine, aztreonam,
fludarabine, fluorouracil, idarubicin, linezolid,
melphalan, ondansetron, paclitaxel, piperacillin/

tazobactam, sargramostim, teniposide, thiotepa ,
vinorelbine.

● Y-Site Incompatibility: cefepime, filgrastim.
● Irrigation: Add contents of two 50-mL vials of

25% mannitol to 900 mL of sterile water for in-
jection for a 2.5% solution for irrigation. Use only
clear solutions.

Patient/Family Teaching
● Explain purpose of therapy to patient.

Evaluation/Desired Outcomes
● Urine output of at least 30–50 mL/hr or an in-

crease in urine output in accordance with param-
eters set by physician.

● Reduction in intracranial pressure.
● Reduction of intraocular pressure.
● Excretion of certain toxic substances.
● Irrigation during transurethral prostate resection.

maraviroc (ma-ra-vi-rok)
Selzentry
Classification
Therapeutic: antiretrovirals
Pharmacologic: CCR5 co-receptor antago-
nists

Pregnancy Category B

Indications
HIV infection (with other antiretrovirals), specifi-
cally in treatment-experienced or treatment-naive
patients with CCR5– tropic HIV-1 infection. Use
should be determined by tropism testing.

Action
Blocks a specific receptor on CD-4 and T-cell sur-

faces which prevents CCR5– tropic HIV-1 from en-
tering. Therapeutic Effects: Decreased invasion
of CD-4 and T-cells by CCR5– tropic HIV-1 virus re-
sulting in viral replication.

Pharmacokinetics
Absorption: 2–33% absorbed following oral ad-
ministration.
Distribution: Unknown.
Metabolism and Excretion: Mostly metabolized
by the liver (CYP3A enzyme system); 8% renal ex-
cretion as unchanged drug.
Half-life: 14–18 hr.

TIME/ACTION PROFILE (blood levels)

ROUTE ONSET PEAK DURATION

PO unknown 0.5–4 hr 1–2 hr
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Contraindications/Precautions
Contraindicated in: Dual/mixed or CXCR4–
tropic HIV-1; Patients with severe renal impairment
or end-stage renal disease who are taking potent
CYP3A inhibitors or inducers; Lactation: Breastfeed-
ing not recommended for HIV-infected patients.
Use Cautiously in: Pre-existing liver disease in-
cluding hepatitis B or C (mayqrisk of hepatotoxic-
ity); Cardiovascular disease or risk factors (qrisk of
cardiovascular events); Orthostatic hypotension; He-
patic impairment; Patients with severe renal impair-
ment or end-stage renal disease who are not taking
potent CYP3A inhibitors or inducers (dose should
bepif symptoms of orthostatic hypotension occur);
Geri: Consider age-relatedpin renal/hepatic func-
tion, concurrent drug therapy and concomitant dis-
ease; OB: Use only if clearly needed; Pedi: Children
�16 yr (safety not established).

Adverse Reactions/Side Effects
CNS: dizziness. CV: myocardial ischemia/infarction,
orthostatic hypotension. Resp: cough, upper respi-
ratory tract infection. GI: abdominal pain, appetite
disorder, HEPATOTOXICITY. Derm: RASH. MS: mus-
culoskeletal pain. Misc: ALLERGIC REACTIONS, fever,
immune reconstitution syndrome,qrisk of infec-
tion.

Interactions
Drug-Drug: Levels areqby CYP3A inhibitors
including protease inhibitors (excluding tiprana-
vir/ritonavir), delavirdine, ketoconazole, itra-
conazole, clarithromycin, nefazodone, telith-
romycin, lopinavir/ritonavir, saquinavir, and
atazanavir l need topdosage of maraviroc. Levels
arepby CYP3A inducers including efavirenz,
rifampin, etravirine, carbamazepine, phenyt-
oin, and phenobarbital; need toqdose of maravi-
roc. Antihypertensives mayqrisk of orthostatic
hypotension.
Drug-Natural Products: St. John’s wort may
plevels; concurrent use not recommended.

Route/Dosage
PO (Adults): Concurrent CYP3A inhibitors (with
or without potent CYP3A inducers) including
protease inhibitors (except tipranavir/ritonavir),
delavirdine, ketoconazole, itraconazole, clarith-
romycin, and other potent CYP3A inhibitors—
150 mg twice daily; Concurrent CYP3A inducers
(without a potent CYP3A inhibitor) including
efavirenz, rifampin, etravirine, carbamazepine,
phenytoin, and phenobarbital—600 mg twice
daily; Other concomitant medications including
NRTIs, tipranavir/ritonavir, nevirapine, raltegra-
vir, enfuvirtide, and other drugs that are not
strong inhibitors/inducers of CYP3A—300 mg
twice daily.

Renal Impairment
(Adults): CCr �30 mL/min or on hemodialysis
(not receiving potent CYP3A inhibitors or induc-
ers)—300 mg twice daily;pdose to 150 mg twice
daily if symptoms of orthostatic hypotension occur;
CCr �30 mL/min or on hemodialysis (receiving
potent CYP3A inhibitors or inducers)—Contrain-
dicated.

Availability
Tablets: 150 mg, 300 mg.

NURSING IMPLICATIONS
Assessment
● Assess patient for change in severity of HIV symp-

toms and for symptoms of opportunistic infec-
tions throughout therapy.

● Assess for signs or symptoms of hepatitis or aller-
gic reaction (pruritic rash, jaundice, dark urine,
vomiting, abdominal pain, fever, eosinophilia, el-
evated IgE). If symptoms occur, discontinue mar-
aviroc immediately.

● Lab Test Considerations: Testing for
CCR5– tropic HIV-1 should be obtained prior to
initiating therapy.

● Monitor viral load and CD4 cell count regularly
during therapy.

● May causeqAST, ALT, total bilirubin, amylase,
and lipase.

● May causepabsolute neutrophil count.

Potential Nursing Diagnoses
Risk for infection (Indications)
Deficient knowledge, related to medication regimen
(Patient/Family Teaching)

Implementation
● PO: May be administered without regard to food.

Tablets should be swallowed whole; do not
break, crush, or chew.

Patient/Family Teaching
● Emphasize the importance of taking maraviroc as

directed, at the same time each day. Advise pa-
tient to read the Patient Information that comes
with the medication with each Rx refill. Maraviroc
must always be used in combination with other
antiretroviral drugs. Do not take more than pre-
scribed amount and do not stop taking without
consulting health care professional. Take missed
doses as soon as remembered, then return to
regular dose schedule. If it is within 6 hr of next
dose, omit dose and take next dose at regular
time. Do not double doses.

● Instruct patient that maraviroc should not be
shared with others.

● Inform patient that maraviroc does not cure AIDS
or prevent associated or opportunistic infections.
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Maraviroc does not reduce the risk of transmis-
sion of HIV to others through sexual contact or
blood contamination. Caution patient to use a
condom and to avoid sharing needles or donating
blood to prevent spreading the AIDS virus to oth-
ers. The long-term effects of maraviroc are un-
known at this time. If new symptoms of infection
develop after starting maraviroc, notify health
care professional.

● Advise patient to discontinue maraviroc and notify
health care professional if chest pain, signs of
hepatotoxicity (itchy rash, yellow colored skin or
eyes, dark urine, vomiting, or abdominal pain) or
signs of immune reconstitution syndrome (signs
and symptoms of an infection) occur.

● May cause dizziness. Caution patient to avoid
driving and other activities requiring alertness
until response to medication is known.

● Advise patient to make position changes slowly to
minimize postural hypotension.

● Advise patient to notify health care professional of
all Rx or OTC medications, vitamins, or herbal
products being taken and to consult with health
care professional before taking other medica-
tions, especially St. John’s Wort; may decrease ef-
fectiveness of maraviroc.

● Advise patient to notify health care professional if
pregnancy is planned or suspected or if breast-
feeding.

● Emphasize the importance of regular follow-up
exams and blood counts to determine progress
and monitor for side effects.

Evaluation/Desired Outcomes
● Delayed progression of AIDS and decreased op-

portunistic infections in patients with HIV.
● Decrease in viral load and increase in CD4 cell

counts.

meclizine (mek-li-zeen)
Antivert, Bonine, Dramamine Less
Drowsy Formula
Classification
Therapeutic: antiemetics, antihistamines

Pregnancy Category B

Indications
Management/prevention of: Motion sickness, Ver-
tigo.

Action
Has central anticholinergic, CNS depressant, and an-
tihistaminic properties. Decreases excitability of the

middle ear labyrinth and depresses conduction in
middle ear vestibular-cerebellar pathways. Thera-
peutic Effects: Decreased motion sickness. De-
creased vertigo from vestibular pathology.

Pharmacokinetics
Absorption: Absorbed after oral administration.
Distribution: Unknown.
Metabolism and Excretion: Unknown.
Half-life: 6 hr.

TIME/ACTION PROFILE (antihistaminic
effects)

ROUTE ONSET PEAK DURATION

PO 1 hr unknown 8–24 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity; OB: Has
caused congenital malformations (cleft palate) in
animal studies.
Use Cautiously in: Prostatic hyperplasia; Angle-
closure glaucoma; Lactation: Occasional use may be
acceptable; prolonged use may expose infant to
drug effects or may interfere with milk supply; Pedi:
Children �12 yr (safety not established) ; Geri:q
sensitivity and risk of adverse reactions.

Adverse Reactions/Side Effects
CNS: drowsiness, fatigue. EENT: blurred vision.
GI: dry mouth.

Interactions
Drug-Drug: Additive CNS depression with other
CNS depressants, including alcohol, other anti-
histamines, opioid analgesics, and sedative/
hypnotics. Additive anticholinergic effects with
other drugs possessing anticholinergic prop-
erties, including some antihistamines, antide-
pressants, atropine, haloperidol, phenothia-
zines, quinidine, and disopyramide.

Route/Dosage
PO (Adults and Children �12 yr): Motion sick-
ness—25–50 mg 1 hr before exposure; may re-
peat in 24 hr; vertigo—25–100 mg/day in divided
doses.

Availability (generic available)
Tablets: 12.5 mg, 25 mgRx, OTC, 50 mg. Chewable
tablets: 25 mgOTC.

NURSING IMPLICATIONS
Assessment
● Assess patient for level of sedation after adminis-

tration.
● Motion Sickness: Assess patient for nausea and

vomiting before and 60 min after administration.
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● Vertigo: Assess degree of vertigo periodically in
patients receiving meclizine for labyrinthitis.

● Lab Test Considerations: May cause false-
negative results in skin tests using allergen ex-
tracts. Discontinue meclizine 72 hr before testing.

Potential Nursing Diagnoses
Risk for injury (Side Effects)

Implementation
● Do not confuse Antivert (meclizine) with Axert

(almotriptan).
● PO: Administer oral doses with food, water, or

milk to minimize GI irritation. Chewable tablet
may be chewed or swallowed whole.

Patient/Family Teaching
● Instruct patient to take meclizine exactly as di-

rected. If a dose is missed, take as soon as possi-
ble unless almost time for next dose. Do not dou-
ble doses.

● May cause drowsiness. Caution patient to avoid
driving or other activities requiring alertness until
response to the medication is known.

● Advise patient that frequent mouth rinses, good
oral hygiene, and sugarless gum or candy may
decrease dryness of mouth.

● Caution patient to avoid concurrent use of alco-
hol and other CNS depressants with this medica-
tion.

● Motion Sickness: When used as prophylaxis for
motion sickness, advise patient to take medica-
tion at least 1 hr before exposure to conditions
that may cause motion sickness.

Evaluation/Desired Outcomes
● Prevention and relief of symptoms in motion sick-

ness.
● Prevention and treatment of vertigo due to vestib-

ular pathology.

medroxyPROGESTERone†
(me-drox-ee-proe-jess-te-rone)
Depo-Provera, Depo-Sub Q Provera
104, Medroxy, Provera
Classification
Therapeutic: antineoplastics, contraceptive
hormones
Pharmacologic: hormones, progestins

Pregnancy Category X
†For contraceptive use see Contraceptives,
Hormonal monograph

Indications
To decrease endometrial hyperplasia in postmeno-
pausal women receiving concurrent estrogen (0.625
mg/day conjugated estrogens). Treatment of sec-

ondary amenorrhea and abnormal uterine bleeding
caused by hormonal imbalance. IM: Treatment of
advanced unresponsive endometrial or renal carci-
noma. †Prevention of pregnancy. Management of
endometriosis-associated pain (Depo-Sub Q Prov-
era 104 only). Unlabeled Use: Obesity-hypoventi-
lation (pickwickian) syndrome. sleep apnea. hyper-
somnolence.

Action
A synthetic form of progesterone—actions include
secretory changes in the endometrium, increases in
basal body temperature, histologic changes in vagi-
nal epithelium, relaxation of uterine smooth muscle,
mammary alveolar tissue growth, pituitary inhibi-
tion, and withdrawal bleeding in the presence of es-
trogen. Therapeutic Effects: Decreased endome-
trial hyperplasia in postmenopausal women
receiving concurrent estrogen (combination with
estrogen decreases vasomotor symptoms and pre-
vents osteoporosis). Restoration of hormonal bal-
ance with control of uterine bleeding. Management
of endometrial or renal cancer. Prevention of preg-
nancy.

Pharmacokinetics
Absorption: 0.6–10% absorbed after oral admin-
istration.
Distribution: Enters breast milk.
Metabolism and Excretion: Metabolized by the
liver.
Half-life: 1st phase—52 min; 2nd phase—230
min; biological—14.5 hr.

TIME/ACTION PROFILE (IM � antineoplastic
effects)

ROUTE ONSET PEAK DURATION

PO unknown unknown unknown
IM wk–mos mo unknown†
SC unknown 1 wk 3 mo

†Contraceptive effect lasts 3 mo

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Hypersensi-
tivity to parabens (IM suspension only); Missed
abortion; Thromboembolic disease; Cerebrovascu-
lar disease; Severe liver disease; Breast or genital
cancer; Porphyria; OB: Mayqrisk of fetal genitouri-
nary malformation.
Use Cautiously in: History of liver disease; Renal
disease; Cardiovascular disease; Seizure disorders;
Mental depression; Lactation: If used as a contra-
ceptive, wait 6 wk after delivery if breastfeeding.

Adverse Reactions/Side Effects
CNS: depression. EENT: retinal thrombosis. CV:
PULMONARY EMBOLISM, thromboembolism, thrombo-
phlebitis. GI: drug-induced hepatitis, gingival bleed-
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ing. GU: cervical erosions. Derm: chloasma, me-
lasma, rashes. Endo: amenorrhea, breakthrough
bleeding, breast tenderness, changes in menstrual
flow, galactorrhea, hyperglycemia, spotting. F and
E: edema. Metab: bone loss. Misc: allergic reac-
tions including ANAPHYLAXIS and ANGIOEDEMA, weight
gain, weight loss.

Interactions
Drug-Drug: Maypeffectiveness of bromocrip-
tine when used concurrently for galactorrhea/
amenorrhea. Contraceptive effectiveness may bep
by carbamazepine, phenobarbital, phenytoin,
rifampin, or rifabutin. Aminoglutethimide may
poral absorption.

Route/Dosage
Postmenopausal Women Receiving Con-
current Estrogen
PO (Adults): 2.5–5 mg daily concurrently with
0.625 mg conjugated estrogens (monophasic regi-
men) or 5 mg daily on days 15–28 of the cycle with
0.625 mg conjugated estrogens taken daily through-
out cycle (biphasic regimen).

Secondary Amenorrhea
PO (Adults): 5–10 mg/day for 5–10 days; start at
any time in cycle.

Dysfunctional Uterine Bleeding/Induction
of Menses
PO (Adults): 5–10 mg/day for 5–10 days, starting
on day 16 or day 21 of menstrual cycle.

Renal or Endometrial Carcinoma
IM (Adults): 400–1000 mg, may be repeated
weekly; if improvement occurs, attempt to decrease
dose to 400 mg monthly.

Endometriosis-Associated Pain
Subcut (Adults): 104 mg every 12–14 wk (3 mo),
beginning on day 5 of normal menses (not recom-
mended for more than 2 yr).

Availability (generic available)
Tablets: 2.5 mg, 5 mg, 10 mg, 100 mg. Suspen-
sion for depot injection: 50 mg/mL, 150 mg/
mL, 400 mg/mL. Suspension for subcutaneous
injection (Depo-Sub Q Provera 104): 104 mg/
0.65 mL in single-use syringes. In combination
with: conjugated estrogens as Prempro (single
combination tablet of 0.626 mg conjugated estro-
gens plus 2.5 or 5 mg medroxyprogesterone) or
Premphase (0.625 mg conjugated estrogens tablet
for 14 days followed by combination tablet of 0.625
mg conjugated estrogens plus 5 mg medroxyproges-

terone for days 15–28) in convenience packages.
See Appendix B.

NURSING IMPLICATIONS
Assessment
● Monitor BP periodically during therapy.
● Assess patient’s usual menstrual history. Adminis-

tration of drug may begin on any day of cycle in
patients with amenorrhea and on day 16 or 21 of
cycle in patients with dysfunctional bleeding.

● Monitor intake and output ratios and weekly
weight. Report significant discrepancies or steady
weight gain.

● Lab Test Considerations: Monitor hepatic
function before and periodically during therapy.

● May causeqalkaline phosphatase levels. Mayp
pregnanediol excretion concentrations.

● May causeqserum LDL concentrations orpHDL
concentrations.

● May alter thyroid hormone assays.

Potential Nursing Diagnoses
Sexual dysfunction (Indications)
Ineffective tissue perfusion (Side Effects)

Implementation
● Do not confuse Depo-Provera with Depo-subQ

Provera 104. Do not confuse Provera (medroxy-
progesterone) with Proscar (finasteride) or Pro-
zac (fluoxetine).

● Only the 150 mg/mL vial should be used for con-
traception.

● Injectable medroxyprogesterone may lead to
bone loss, especially in women younger than 21
yr. Injectable medroxyprogesterone should be
used for �2 yr only if other methods of contra-
ception are inadequate. If used long term, women
should use supplemental calcium and vitamin D,
and monitor bone mineral density.

● Subcut: Shake vigorously before use to form a
uniform suspension. Inject slowly (over 5–7 sec-
onds) at a 45� angle into fatty area of anterior
thigh or abdomen every 12 to 14 wk. If more than
14 wk elapse between injections, rule out preg-
nancy prior to administration. Do not rub area
after injection.

● When switching from other hormonal contracep-
tives, administer within dosing period (7 days af-
ter taking last active pill, removing patch or ring,
or within the dosing period for IM injection).

● IM: Shake vial vigorously before preparing IM
dose. Administer deep IM into gluteal or deltoid
muscle. If period between injections is �14 wk,
determine that patient is not pregnant before ad-
ministering the drug.
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● In patients with cancer, IM dose may initially be
required weekly. Once stabilized, IM dose may be
required only monthly.

Patient/Family Teaching
● Explain the dose schedule. Instruct patient to take

medication at the same time each day. Take
missed doses as soon as remembered, but do not
double doses.

● Advise patients receiving medroxyprogesterone
for menstrual dysfunction to anticipate with-
drawal bleeding 3–7 days after discontinuing
medication.

● Review patient package insert (PPI) with patient.
Emphasize the importance of notifying health
care professional if the following side effects oc-
cur: visual changes, sudden weakness, incoordi-
nation, difficulty with speech, headache, leg or
calf pain, shortness of breath, chest pain, changes
in vaginal bleeding pattern, yellow skin, swelling
of extremities, depression, or rash. Patients re-
ceiving medroxyprogesterone for cancer may not
receive PPI.

● Advise patient to keep a 1-mo supply of medroxy-
progesterone available at all times.

● Instruct patient in correct method of monthly
breast self-examination. Increased breast tender-
ness may occur.

● Advise patient that gingival bleeding may occur.
Instruct patient to use good oral hygiene and to
receive regular dental care and examinations.

● Medroxyprogesterone may cause melasma
(brown patches of discoloration) on face when
patient is exposed to sunlight. Advise patient to
avoid sun exposure and to wear sunscreen or
protective clothing when outdoors.

● Instruct patient to notify health care professional
if menstrual period is missed or if pregnancy is
suspected. Patient should not attempt conception
for 3 mo after discontinuing medication in order
to decrease risk to fetus.

● Emphasize the importance of routine follow-up
physical exams, including BP; breast, abdomen,
and pelvic exams; and Papanicolaou smears
every 6–12 mo.

● IM, Subcut: Advise patient to maintain adequate
amounts of dietary calcium and vitamin D to help
prevent bone loss.

Evaluation/Desired Outcomes
● Regular menstrual periods.
● Decrease in endometrial hyperplasia in postmen-

opausal women receiving concurrent estrogen.
● Control of the spread of endometrial or renal

cancer.
● Prevention of pregnancy.

medroxyprogesterone, See also
CONTRACEPTIVES, HORMONAL.

megestrol (me-jess-trole)
Megace, Megace ES
Classification
Therapeutic: antineoplastics, hormones
Pharmacologic: progestins

Pregnancy Category D (tablets), X (sus-
pension)

Indications
Palliative treatment of endometrial and breast carci-
noma, either alone or with surgery or radiation
(tablets only). Treatment of anorexia, weight loss,
and cachexia associated with AIDS (oral suspension
only).

Action
Antineoplastic effect may result from inhibition of pi-
tuitary function. Therapeutic Effects: Regression
of tumor. Increased appetite and weight gain in pa-
tients with AIDS.

Pharmacokinetics
Absorption: Well absorbed from the GI tract.
Distribution: Unknown.
Protein Binding: �90%.
Metabolism and Excretion: Completely metab-
olized by the liver.
Half-life: 38 hr (range 13–104 hr).

TIME/ACTION PROFILE (antineoplastic
activity)

ROUTE ONSET PEAK DURATION

PO wk–mos 2 mo unknown

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Undiagno-
sed vaginal bleeding; Severe liver disease; Suspen-
sion contains alcohol and should be avoided in pa-
tients with known intolerance; OB, Lactation:
Pregnancy or lactation.
Use Cautiously in: Diabetes; Mental depression;
Renal disease; History of thrombophlebitis; Cardio-
vascular disease; Seizure disorders.

Adverse Reactions/Side Effects
CV: THROMBOEMBOLISM, edema. GI: GI irritation.
Derm: alopecia. Endo: asymptomatic adrenal sup-
pression (chronic therapy). Hemat: thrombo-
phlebitis. MS: carpal tunnel syndrome.

Interactions
Drug-Drug: None significant.
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Route/Dosage
PO (Adults): Breast carcinoma—160 mg/day
single dose or divided doses; endometrial/ovarian
carcinoma—40–320 mg/day in divided doses;
anorexia associated with AIDS—800 mg day; may
pto 400 mg/day after 1 mo (range 400–800 mg/
day).

Availability (generic available)
Tablets: 20 mg, 40 mg. Oral suspension
(lemon-lime flavor): 40 mg/mL, 125 mg/mL (Me-
gace ES).

NURSING IMPLICATIONS
Assessment
● Assess for swelling, pain, or tenderness in legs.

Report these signs of deep vein thrombophlebitis.
● Anorexia: Monitor weight, appetite, and nutri-

tional intake in patients with AIDS.

Potential Nursing Diagnoses
Imbalanced nutrition: less than body requirements
(Indications)

Implementation
● Because of high dose, suspension is most conve-

nient form for patients with AIDS.
● Do not confuse Megace 800 mg/20 mL with Me-

gace ES 625 mg/5 mL.
● PO: May be administered with meals if GI irrita-

tion becomes a problem.

Patient/Family Teaching
● Instruct patient to take medication exactly as di-

rected; do not skip or double up on missed
doses. Missed doses may be taken as long as it is
not right before next dose. Gradually decrease
dose prior to discontinuation.

● Advise patient to report to health care profes-
sional any unusual vaginal bleeding or signs of
deep vein thrombophlebitis.

● Discuss with patient the possibility of hair loss.
Explore methods of coping.

● Advise patient that this medication may have tera-
togenic effects. Contraception should be used
during therapy and for at least 4 mo after therapy
is completed.

Evaluation/Desired Outcomes
● Slowing or arresting the spread of endometrial or

breast malignancy. Therapeutic effects usually oc-
cur within 2 mo of initiating therapy.

● Increased appetite and weight gain in patients
with AIDS.

meloxicam (me-lox-i-kam)
Mobic
Classification
Therapeutic: nonsteroidal anti-inflammatory
agents
Pharmacologic: nonopioid analgesics

Pregnancy Category C

Indications
Relief of signs and symptoms of osteoarthritis and
rheumatoid arthritis (including juvenile rheumatoid
arthritis).

Action
Inhibits prostaglandin synthesis, probably by inhibit-
ing the enzyme cyclooxygenase. Therapeutic Ef-
fects: Decreased pain and inflammation associated
with osteoarthritis. Also decreases fever.

Pharmacokinetics
Absorption: Well absorbed following oral admin-
istration.
Distribution: Unknown.
Protein Binding: 99.4%.
Metabolism and Excretion: Mostly metabolized
to inactive metabolites by the liver via the P450 en-
zyme system; metabolites are excreted in urine and
feces.
Half-life: 20.1 hr.

TIME/ACTION PROFILE

ROUTE ONSET PEAK† DURATION

PO unknown 5–6 hr 24 hr

†Blood levels

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Cross-sen-
sitivity may occur with other NSAIDs, including aspi-
rin; Severe renal impairment (CCr �15 mL/min);
Concurrent use of aspirin (qrisk of adverse reac-
tions); Perioperative pain from coronary artery by-
pass graft (CABG) surgery; OB: Can cause prema-
ture closure of ductus arteriosus if used during third
trimester.
Use Cautiously in: Cardiovascular disease or risk
factors for cardiovascular disease (mayqrisk of se-
rious cardiovascular thrombotic events, myocardial
infarction, and stroke, especially with prolonged
use)Dehydration (correct deficits before initiating
therapy); Impaired renal function, heart failure,
liver dysfunction, concurrent ACE inhibitor or di-
uretic therapy (qrisk of renal dysfunction); Coagu-
lation disorders or concurrent anticoagulant therapy
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(mayqrisk of bleeding); Lactation: Safety not estab-
lished; Pedi: Children �2 yr (safety not established);
Geri:qrisk of GI bleeding and renal dysfuntion.

Adverse Reactions/Side Effects
CV: edema. GI: GI BLEEDING,qliver enzymes, diar-
rhea, dyspepsia, nausea. Derm: EXFOLIATIVE DERMA-
TITIS, STEVENS-JOHNSON SYNDROME, TOXIC EPIDERMAL

NECROLYSIS, pruritus. Hemat: anemia, leukopenia,
thrombocytopenia.

Interactions
Drug-Drug: Maypantihypertensive effects of ACE
inhibitors. Maypdiuretic effects of furosemide
or thiazide diuretics. Concurrent use with aspi-
rinqmeloxicam blood levels and mayqrisk of ad-
verse reactions. Concurrent use with cholestyra-
minepblood levels.qplasma lithium levels
(close monitoring recommended when meloxicam
is introduced or withdrawn). Mayqrisk of bleeding
with anticoagulants, including warfarin. Concur-
rent use with sodium polystyrene sulfonate may
qrisk of colonic necrosis; concurrent use should
be avoided.

Route/Dosage
PO (Adults): 7.5 mg once daily; some patients may
require 15 mg/day.
PO (Children 2–17 yr and � 12 kg): 0.125 mg/
kg once daily up to 7.5 mg/day.

Availability (generic available)
Tablets: 7.5 mg, 15 mg. Cost: Generic—7.5 mg
$10.00/90, 15 mg $10.00/90. Oral suspension
(contains sorbitol) (raspberry flavor): 7.5 mg/
5 mL. Cost: Generic—$86.99/100 mL.

NURSING IMPLICATIONS
Assessment
● Patients who have asthma, aspirin-induced al-

lergy, and nasal polyps are at increased risk for
developing hypersensitivity reactions. Assess for
rhinitis, asthma, and urticaria.

● Assess pain and range of motion prior to and 1–
2 hr following administration.

● Assess for rash periodically during therapy. May
cause Stevens-Johnson syndrome or toxic epider-
mal necrolysis. Discontinue therapy if severe or if
accompanied with fever, general malaise, fatigue,
muscle or joint aches, blisters, oral lesions, con-
junctivitis, hepatitis and/or eosinophilia.

● Lab Test Considerations: Evaluate BUN, se-
rum creatinine, CBC, and liver function periodi-
cally in patients receiving prolonged therapy. May
cause anemia, thrombocytopenia, leukopenia,
and abnormal liver or renal function tests.

● Bleeding time may be prolonged.

Potential Nursing Diagnoses
Acute pain (Indications)
Impaired physical mobility (Indications)

Implementation
● Administration in higher than recommended

doses does not provide increased effectiveness
but may cause increased side effects. Use lowest
effective dose for shortest period of time.

● PO: May be administered without regard to food.
● Pedi: Use oral suspension to ensure accuracy of

dosing in children.

Patient/Family Teaching
● Advise patient to take this medication with a full

glass of water and to remain in an upright posi-
tion for 15–30 min after administration.

● Instruct patient to take medication as directed.
Take missed doses as soon as remembered but
not if almost time for the next dose. Do not dou-
ble doses.

● Caution patient to avoid the concurrent use of al-
cohol, aspirin, acetaminophen, or other OTC
medications without consulting health care pro-
fessional.

● Advise patient to inform health care professional
of medication regimen prior to treatment or sur-
gery.

● Advise patient to consult health care professional
if rash, itching, visual disturbances, weight gain,
edema, black stools, or signs of hepatotoxicity
(nausea, fatigue, lethargy, jaundice, upper right
quadrant tenderness, flu-like symptoms) occur.

Evaluation/Desired Outcomes
● Relief of pain.
● Improved joint mobility. Patients who do not re-

spond to one NSAID may respond to another.

melphalan (mel-fa-lan)
Alkeran
Classification
Therapeutic: antineoplastics
Pharmacologic: alkylating agents

Pregnancy Category D

Indications
Alone or with other therapies for: Multiple myeloma,
Ovarian cancer. Unlabeled Use: Breast cancer.
Prostate cancer. Testicular carcinoma. Chronic mye-
logenous leukemia. Osteogenic sarcoma.

Action
Inhibits DNA and RNA synthesis by alkylation (cell-
cycle phase–nonspecific). Therapeutic Effects:
Death of rapidly replicating cells, particularly malig-
nant ones. Also has immunosuppressive properties.
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Pharmacokinetics
Absorption: Incompletely and variably absorbed
following oral administration.
Distribution: Rapidly distributed throughout total
body water.
Protein Binding: �30%.
Metabolism and Excretion: Rapidly metabo-
lized in the bloodstream. Small amounts (10%) ex-
creted unchanged by the kidneys.
Half-life: 1.5 hr.

TIME/ACTION PROFILE (effects on blood
counts)

ROUTE ONSET PEAK DURATION

PO 5 days 2–3 wk 5–6 wk

Contraindications/Precautions
Contraindicated in: Hypersensitivity to mel-
phalan or chlorambucil; OB, Lactation: Pregnancy
or lactation.
Use Cautiously in: Active infections;pbone mar-
row reserve; Impaired renal function (doseprec-
ommended if BUN �30 mg/dL); OB: Women with
childbearing potential (should be counseled to
avoid pregnancy during treatment); Pedi: Safety not
established; Geri: Begin at lower end of dosing range
due to potential for age-relatedpin renal, hepatic,
or cardiac function.

Adverse Reactions/Side Effects
Resp: bronchopulmonary dysplasia, pulmonary fi-
brosis. GI: diarrhea, hepatitis, nausea, stomatitis,
vomiting. GU: infertility. Derm: alopecia, pruritus,
rashes. Endo: menstrual irregularities. Hemat:
leukopenia, thrombocytopenia, anemia. Metab:
hyperuricemia. Misc: allergic reactions, including
ANAPHYLAXIS (more common after IV use).

Interactions
Drug-Drug:qbone marrow depression with other
antineoplastics or radiation therapy. Maypan-
tibody response to live-virus vaccines andqrisk
of adverse reactions. Mayqthe risk of pulmonary
toxicity with carmustine. Concurrent IV use with
cyclosporine mayqrisk of renal failure. Risk of
enterocolitis may beqwith concurrent nalidixic
acid.

Route/Dosage
Multiple Myeloma
PO (Adults): 150 mcg (0.15 mg)/kg/day for 7
days, followed by 3-wk rest, then 50 mcg (0.05 mg)/
kg/day maintenance dose or 100–150 mcg/kg/day
or 250 mg (0.25 mg)/kg/day for 4 days followed by

2–4-wk rest, then 2–4 mg/day maintenance dose
or 7 mg/m2 or 250 mcg (0.25 mg)/kg daily for 5
days q 5–6 wk.
IV (Adults): 16 mg/m2 q 2 wk for 4 doses, then q 4
wk.

Ovarian Carcinoma
PO (Adults): 200 mcg (0.2 mg)/kg/day for 5 days
q 4–5 wk.

Availability (generic available)
Tablets: 2 mg. Powder for injection: 50 mg/vial.

NURSING IMPLICATIONS
Assessment
● Assess for signs of infection (fever, chills, sore

throat, cough, hoarseness, lower back or side
pain, difficult or painful urination). Notify health
care professional if these symptoms occur.

● Assess for bleeding (bleeding gums, bruising, pe-
techiae, guaiac stools, urine, and emesis). Avoid
IM injections and taking rectal temperatures. Ap-
ply pressure to venipuncture sites for 10 min.

● May cause nausea and vomiting. Monitor intake
and output, appetite, and nutritional intake. Pro-
phylactic antiemetics may be used. Adjust diet as
tolerated.

● Monitor for symptoms of gout (increased uric
acid, joint pain, edema). Encourage patient to
drink at least 2 L of fluid per day. Allopurinol may
be given to decrease uric acid levels.

● Anemia may occur. Monitor for increased fatigue
and dyspnea.

● Assess patient for allergy to chlorambucil. Pa-
tients may have cross-sensitivity.

● Lab Test Considerations: Monitor CBC and
differential weekly during therapy. The nadir of
leukopenia occurs in 2–3 wk. Notify physician if
leukocyte count is �3000/mm3. The nadir of
thrombocytopenia occurs in 2–3 wk. Notify phy-
sician if platelet count is �100,000/mm3. Recov-
ery of leukopenia and thrombocytopenia occurs
in 5–6 wk.

● Monitor liver function studies (AST, ALT, LDH,
bilirubin) and renal function studies (BUN, creat-
inine) prior to and periodically during therapy to
detect hepatotoxicity and nephrotoxicity.

● May causequric acid. Monitor periodically dur-
ing therapy.

● May causeq5-hydroxyindoleacetic acid (5-
HIAA) concentrations as a result of tumor break-
down.
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Potential Nursing Diagnoses
Risk for injury (Side Effects)
Risk for infection (Side Effects)

Implementation
● Do not confuse Alkeran (melphalan) with Leu-

keran (chlorambucil) or Myleran (busulfan).
● Solution should be prepared in a biologic cabi-

net. Wear gloves, gown, and mask while handling
medication. Discard IV equipment in specially
designated container.

● If solution contacts skin or mucosa, immediately
wash skin or mucosa with soap and water.

● PO: May be ordered in divided doses or as a sin-
gle daily dose.

IV Administration

● Intermittent Infusion: Reconstitute with 10 mL
of diluent supplied for a concentration of 5 mg/
mL and shake vigorously until solution is clear.
Diluent: Dilute dose immediately with 0.9%
NaCl. Concentration: not to exceed 2 mg/mL
for central line or 0.45 mg/mL for a peripheral
line. Administer within 60 min of reconstitution.
Rate: Administer over at least 15 min (not to ex-
ceed 10 mg/min).

● Y-Site Compatibility: acyclovir, alemtuzumab,
amikacin, aminophylline, amphotericin B lipid
complex, ampicillin, anidulafungin, argatroban,
aztreonam, bivalirudin, bleomycin, bumetanide,
buprenorphine, butorphanol, calcium gluconate,
carboplatin, carmustine, caspofungin, cefazolin,
cefepime, cefoperazone, cefotaxime, ceftazidime,
ceftriaxone, cefuroxime, cisplatin, clindamycin,
cyclophosphamide, cytarabine, dacarbazine, dac-
tinomycin, daunorubicin, dexamethasone, dilti-
azem, diphenhydramine, doxorubicin, doxycy-
cline, droperidol, enalaprilat, ertapenem,
etoposide, famotidine, filgrastim, floxuridine, flu-
conazole, fludarabine, fluorouracil, furosemide,
ganciclovir, gentamicin, granisetron, haloperidol,
heparin, hetastarch, hydrocortisone, hydromor-
phone, idarubicin, ifosfamide, imipenem/cilasta-
tin, linezolid, lorazepam, mannitol, mechloreth-
amine, meperidine, mesna, methotrexate,
methylprednisolone, metoclopramide, metroni-
dazole, milrinone, mitomycin, mitoxantrone,
morphine, nalbuphine, nesiritide, octreotide, on-
dansetron, palonosetron, pamidronate, pancuro-
nium, pentostatin, piperacillin/tazobactam, potas-
sium acetate, potassium chloride,
prochlorperazine, promethazine, ranitidine, so-
dium bicarbonate, streptozocin, teniposide, thi-
otepa, ticarcillin/clavulanate, tigecycline, tirofi-
ban, tobramycin, trimethoprim/
sulfamethoxazole, vancomycin, vasopressin, vec-

uronium, vinblastine, vincristine, vinorelbine,
voriconazole, zidovudine, zoledronic acid.

● Y-Site Incompatibility: amphotericin B col-
loidal, chlorpromazine, pantoprazole.

Patient/Family Teaching
● Instruct patient to take melphalan as directed,

even if nausea and vomiting occur. If vomiting oc-
curs shortly after dose is taken, consult health
care professional. If a dose is missed, do not take
at all.

● Advise patient to notify health care professional if
fever; chills; dyspnea; persistent cough; sore
throat; signs of infection; bleeding gums; bruis-
ing; petechiae; or blood in urine, stool, or emesis
occurs. Caution patient to avoid crowds and per-
sons with known infections. Instruct patient to
use soft toothbrush and electric razor. Caution
patient not to drink alcoholic beverages or take
products containing aspirin or other NSAIDs.

● Instruct patient to notify health care professional
if skin rash, vasculitis, bleeding, fever, persistent
cough, nausea, vomiting, amenorrhea, weight
loss, or unusual lumps/masses occur.

● Instruct patient to inspect oral mucosa for red-
ness and ulceration. If ulceration occurs, advise
patient to use sponge brush and to rinse mouth
with water after eating and drinking. Consult
health care professional if pain interferes with
eating. Stomatitis pain may require treatment with
opioid analgesics.

● Instruct patient not to receive any vaccinations
without advice of health care professional.

● Advise patient that although fertility may be de-
creased, contraception should be used during
melphalan therapy because of potential terato-
genic effects on the fetus.

● Emphasize need for periodic lab tests to monitor
for side effects.

Evaluation/Desired Outcomes
● Decrease in size and spread of malignant tissue.

memantine (me-man-teen)
Namenda, Namenda XR
Classification
Therapeutic: anti-Alzheimer’s agents
Pharmacologic: N-methyl-D-aspartate antag-
onist

Pregnancy Category B

Indications
Moderate to severe Alzheimer’s dementia.

Action
Binds to CNS N-methyl-D-aspartate (NMDA) recep-
tor sites, preventing binding of glutamate, an excit-
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atory neurotransmitter. Therapeutic Effects: De-
creased symptoms of dementia. Does not slow
progression. Cognitive enhancement. Does not cure
disease.

Pharmacokinetics
Absorption: Well absorbed after oral administra-
tion.
Distribution: Unknown.
Metabolism and Excretion: 57–82% excreted
unchanged in urine by active tubular secretion mod-
erated by pH dependent tubular reabsorption. Re-
mainder metabolized; metabolites are not pharma-
cologically active.
Half-life: 60–80 hr.

TIME/ACTION PROFILE (blood levels)

ROUTE ONSET PEAK DURATION

PO unknown 3–7 hr 12 hr
PO-ER unknown 9–12 hr 24 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity.
Use Cautiously in: Severe renal impairment (p
dose); Concurrent use of other NMDA antagonists
(amantadine, rimantadine, ketamine, dextromethor-
phan); Concurrent use of drugs or diets that cause
alkaline urine; Conditions thatqurine pH including
severe urinary tract infections or renal tubular aci-
dosis (lead topexcretion andqlevels); OB, Lacta-
tion, Pedi: Safety not established.

Adverse Reactions/Side Effects
CNS: dizziness, fatigue, headache, sedation. CV: hy-
pertension. Derm: rash. GI: diarrhea, weight gain.
GU: urinary frequency. Hemat: anemia.

Interactions
Drug-Drug: Medications thatqurine pH (e.g.
carbonic anhydrase inhibitors, sodium bicar-
bonate) maypexcretion andqblood levels.

Route/Dosage
PO (Adults): Immediate-release—5 mg once
daily initially,qat weekly intervals to 10 mg/day (5
mg twice daily), then 15 mg/day (5 mg once daily,
10 mg once daily as separate doses), then to target
dose of 20 mg/day (10 mg twice daily); Extended-
release—7 mg once daily,qat weekly intervals by
7 mg/day to target dose of 28 mg once daily.

Renal Impairment
(Adults): CCr 5–29 mL/min— Immediate-release:
Target dose is 10 mg/day (5 mg twice daily); Ex-
tended-release: Target dose is 14 mg once daily.

Availability (generic available)
Immediate-release tablets: 5 mg, 10 mg, titra-
tion package containing twenty eight 5 mg tablets
and twenty one 10 mg tablets. Cost: 5 mg $622.96/
180, 10 mg $623.99/180. Extended-release cap-
sules: 7 mg, 14 mg, 21 mg, 28 mg. Oral solution,
sugar-free, alcohol-free (peppermint): 2 mg/
mL.

NURSING IMPLICATIONS
Assessment
● Assess cognitive function (memory, attention,

reasoning, language, ability to perform simple
tasks) periodically during therapy.

● Lab Test Considerations: May cause anemia.

Potential Nursing Diagnoses
Disturbed thought process (Indications)
Risk for injury (Side Effects)
Impaired environmental interpretation syndrome

Implementation
● Dose increases should occur no more frequently

than weekly.
● To switch from Namenda to Namenda XR, pa-

tients taking 10 mg twice daily of Namenda tab-
lets may be switched to Namenda XR 28 mg once
daily capsules the day following the last dose of a
10 mg Namenda tablet Patients with renal im-
pairment may use the same procedure to switch
from Namenda 5 mg twice daily to Namenda XR
14 mg once daily.

● PO: May be administered without regard to food.
● Administer oral solution using syringe provided.

Do not dilute or mix with other fluids.
● Swallow extended release capsules whole; do not

crush, chew, or divide. Capsules may be opened,
sprinkled on applesauce, and swallowed. Entire
contents of each capsule should be consumed; do
not divide dose.

Patient/Family Teaching
● Instruct patient and caregiver on how and when

to administer memantine and how to titrate dose.
Advise patient and caregiver to read Patient In-
structions sheet.

● Caution patient and caregiver that memantine
may cause dizziness.

● Advise patient and caregiver to notify health care
professional of all Rx or OTC medications, vita-
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mins, or herbal products being taken and to con-
sult with health care professional before taking
other medications.

● Teach patient and caregivers that improvement in
cognitive functioning may take months; degenera-
tive process is not reversed.

Evaluation/Desired Outcomes
● Improvement in cognitive function (memory, at-

tention, reasoning, language, ability to perform
simple tasks) in patients with Alzheimer’s dis-
ease.

HIGH ALERT

meperidine (me-per-i-deen)
Demerol
Classification
Therapeutic: opioid analgesics
Pharmacologic: opioid agonists

Schedule II

Pregnancy Category C

Indications
Moderate or severe pain (alone or with nonopioid
agents). Anesthesia adjunct. Analgesic during labor.
Preoperative sedation. Unlabeled Use: Rigors.

Action
Binds to opiate receptors in the CNS. Alters the per-
ception of and response to painful stimuli, while
producing generalized CNS depression. Therapeu-
tic Effects: Decrease in severity of pain.

Pharmacokinetics
Absorption: 50% from the GI tract; well absorbed
from IM sites. Oral doses are about half as effective
as parenteral doses.
Distribution: Widely distributed. Crosses the pla-
centa; enters breast milk.
Protein Binding: Neonates: 52%; Infants 3–18
mo: 85%; Adults: 60–80%.
Metabolism and Excretion: Mostly metabolized
by the liver; some converted to normeperidine,
which may accumulate and cause seizures. 5% ex-
creted unchanged by the kidneys.
Half-life: Neonates: 12–39 hr; Infants 3–18 mo:
2.3 hr; Children 5–8 yr: 3 hr; Adults: 2.5–4 hr (q
in impaired renal or hepatic function [7–11 hr]).

TIME/ACTION PROFILE (analgesia)

ROUTE ONSET PEAK DURATION

PO 15 min 60 min 2–4 hr
IM 10–15 min 30–50 min 2–4 hr
Subcut 10–15 min 40–60 min 2–4 hr
IV immediate 5–7 min 2–3 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Hypersensi-
tivity to bisulfites (some injectable products); Re-
cent (within 14 days) MAO inhibitor therapy; Severe
respiratory insufficiency; OB: Chronic use may pose
risk to the fetus including possible addiction; Lacta-
tion: Excreted in breast milk and can cause respira-
tory depression in the infant.
Use Cautiously in: Head trauma;qintracranial
pressure; Severe renal or hepatic impairment; Acute
asthma attack, COPD, hypoxia, or hypercapnea; Hy-
pothyroidism; Adrenal insufficiency; Alcoholism; De-
bilitated patients (dosepsuggested); Undiagnosed
abdominal pain or prostatic hyperplasia; Patients
with renal impairment, or extensive burns; High-
dose or prolonged therapy (�600 mg/day or �2
days;qrisk of CNS stimulation and seizures due to
accumulation of normeperidine); Sickle cell anemia
(may requirepinitial doses); OB: Use during labor
and delivery can cause respiratory depression in the
newborn; Pedi: Syrup contains benzyl alcohol,
which can cause “gasping syndrome” in neonates.
Children haveqrisk of seizures due to accumula-
tion of normeperidine; Geri: Appears on Beers list;
morphine recommended.

Adverse Reactions/Side Effects
CNS: SEIZURES, confusion, sedation, dysphoria, eu-
phoria, floating feeling, hallucinations, headache,
unusual dreams. EENT: blurred vision, diplopia,
miosis. Resp: respiratory depression. CV: hypoten-
sion, bradycardia. GI: constipation, nausea, vomit-
ing. GU: urinary retention. Derm: flushing, sweat-
ing. Misc: allergic reactions including ANAPHYLAXIS,
physical dependence, psychological dependence,
tolerance.

Interactions
Drug-Drug: Do not use in patients receiving MAO
inhibitors or procarbazine (may cause fatal re-
action—contraindicated within 14 days of MAO in-
hibitor therapy).qCNS depression with alcohol,
antihistamines, and sedative/hypnotics. Admin-
istration of agonist/antagonist opioid analge-
sics may precipitate opioid withdrawal in physically
dependent patients. Nalbuphine or pentazocine
maypanalgesia. Protease inhibitors mayqef-
fects and adverse reactions (concurrent use should
be avoided). Phenytoinqmetabolism and mayp
effects. Chlorpromazine and thioridazine may
qthe risk of adverse reactions (concurrent use
should be avoided). May aggravate side effects of
isoniazid. Acyclovir mayqplasma concentrations
of meperidine and normeperidine.
Drug-Natural Products: Concomitant use of
kava-kava, valerian, or chamomile canpCNS
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depression. St. John’s wort mayqserious side ef-
fects, concurrent use is not recommended.

Route/Dosage
PO, IM, Subcut (Adults): Analgesia—50 mg q 3-
4 hr; may beqas needed (not to exceed 600 mg/24
hr). Analgesia during labor—50–100 mg IM or
subcut when contractions become regular; may re-
peat q 1–3 hr. Preoperative sedation—50–100
mg IM or subcut 30–90 min before anesthesia.
PO, IM, Subcut (Children): Analgesia—1–1.5
mg/kg q 3–4 hr (should not exceed 100 mg/dose).
Preoperative sedation—1–2 mg/kg 30–90 min
before anesthesia (not to exceed adult dose).
IV (Adults): 15–35 mg/hr as a continuous infu-
sion; PCA—10 mg initially; with a range of 1–5
mg/incremental dose, recommended lockout inter-
val is 6–10 min (minimum 5 min).
IV (Children): Continuous infusion—0.5–1
mg/kg loading dose followed by 0.3 mg/kg/hr, titrate
to effect up to 0.5–0.7 mg/kg/hr.

Availability (generic available)
Tablets: 50 mg, 100 mg. Syrup (banana flavor):
50 mg/5 mL. Injection: 10 mg/mL, 25 mg/0.5 mL,
25 mg/mL, 50 mg/mL, 75 mg/mL, 100 mg/mL.

NURSING IMPLICATIONS
Assessment
● Assess type, location, and intensity of pain prior

to and 1 hr following PO, subcut, and IM doses
and 5 min (peak) following IV administration.
When titrating opioid doses, increases of 25–
50% should be administered until there is either
a 50% reduction in the patient’s pain rating on a
numerical or visual analogue scale or the patient
reports satisfactory pain relief. A repeat dose can
be safely administered at the time of the peak if
previous dose is ineffective and side effects are
minimal.

● An equianalgesic chart (see Appendix K) should
be used when changing routes or when changing
from one opioid to another.

● Assess BP, pulse, and respirations before and pe-
riodically during administration. If respiratory
rate is �10/min, assess level of sedation. Dose
may need to be decreased by 25–50%. Initial
drowsiness will diminish with continued use.

● Assess bowel function routinely. Prevention of
constipation should be instituted with increased
intake of fluids and bulk and with laxatives to
minimize constipating effects. Stimulant laxatives
should be administered routinely if opioid use ex-
ceeds 2–3 days, unless contraindicated.

● Prolonged use may lead to physical and psycho-
logical dependence and tolerance. This should
not prevent patient from receiving adequate anal-
gesia. Most patients who receive meperidine for
pain do not develop psychological dependence.
Progressively higher doses may be required to re-
lieve pain with long-term therapy.

● Monitor patients on chronic or high-dose therapy
for CNS stimulation (restlessness, irritability, sei-
zures) due to accumulation of normeperidine
metabolite. Risk of toxicity increases with doses
�600 m g/24 hr, chronic administration (�2
days), and renal impairment.

● Geri: Meperidine has been reported to cause de-
lirium in the elderly; older adults are at increased
risk for normeperidine toxicity. Monitor fre-
quently.

● Pedi: Assess pediatric patient frequently; neo-
nates, infants, and children are more sensitive to
the effects of opioid analgesics and may experi-
ence respiratory complications, excitability and
restlessness more frequently.

● Lab Test Considerations: Mayqplasma amy-
lase and lipase concentrations.

● Toxicity and Overdose: If an opioid antago-
nist is required to reverse respiratory depression
or coma, naloxone (Narcan) is the antidote. Di-
lute the 0.4-mg ampule of naloxone in 10 mL of
0.9% NaCl and administer 0.5 mL (0.02 mg) by
direct IV push every 2 min. For children and pa-
tients weighing �40 kg, dilute 0.1 mg of naloxone
in 10 mL of 0.9% NaCl for a concentration of 10
mcg/mL and administer 0.5 mcg/kg every 2 min.
Titrate dose to avoid withdrawal, seizures, and se-
vere pain. In patients receiving meperidine
chronically, naloxone may precipitate seizures by
eliminating the CNS depressant effects of meperi-
dine, allowing the convulsant activity of norme-
peridine to predominate. Monitor patient closely.

Potential Nursing Diagnoses
Acute pain (Indications)
Disturbed sensory perception (visual, auditory)
(Side Effects)
Risk for injury (Side Effects)

Implementation
● High Alert: Accidental overdose of opioid anal-

gesics has resulted in fatalities. Before adminis-
tering, clarify all ambiguous orders; have second
practitioner independently check original order,
dose calculations, and infusion pump settings.
Pedi: Medication errors with opioid analgesics
are common in the pediatric population and in-
clude misinterpretation or miscalculation of
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doses and use of inappropriate measuring de-
vices.

● Explain therapeutic value of medication prior to
administration to enhance the analgesic effect.

● Regularly administered doses may be more effec-
tive than prn administration. Analgesic is more ef-
fective if given before pain becomes severe.

● Coadministration with nonopioid analgesics may
have additive analgesic effects and permit lower
doses.

● Oral dose is �50% as effective as parenteral.
When changing to oral administration, dose may
need to be increased (see Appendix K).

● Medication should be discontinued gradually af-
ter long-term use to prevent withdrawal symp-
toms.

● May be administered via PCA pump.
● PO: Doses may be administered with food or

milk to minimize GI irritation. Syrup should be
diluted in half-full glass of water.

● IM: Administration of repeated subcut doses may
cause local irritation.

IV Administration

● pH: 3.5–6.0.
● Direct IV: Diluent: Dilute with sterile water or

0.9% NaCl for injection. Concentration: �10
mg/mL. Rate: High Alert: Administer slowly
over at least 5 min. Rapid administration may
lead to increased respiratory depression, hypo-
tension, and circulatory collapse.

● Intermittent Infusion: Diluent: Dilute with
D5W, D10W, dextrose/saline combinations, dex-
trose/Ringer’s or lactated Ringer’s injection com-
binations, 0.45% NaCl, 0.9% NaCl, or Ringer’s or
LR. Administer via infusion pump. Concentra-
tion: 1 mg/mL. Rate: Administer over 15–30
min.

● Y-Site Compatibility: alemtuzumab, alfentanil,
amifostine, amikacin, aminocaproic acid, amino-
phylline, amiodarone, anidulafungin, argatroban,
ascorbic acid, atracurium, atropine, azithromy-
cin, aztreonam, benztropine, bivalirudin, bleomy-
cin, bumetanide, busulfan, calcium chloride, cal-
cium gluconate, carboplatin, carmustine,
caspofungin, cefazolin, cefotaxime, cefoxitin, cef-
taroline, ceftazidime, ceftriaxone, cefuroxime,
chlorpromazine, ciprofloxacin, cisatracurium,
cisplatin, cladribine, clindamycin, cyanocobala-
min, cyclophosphamide, cyclosporine, cytara-
bine, dactinomycin, daptomycin, daunorubicin,
daunorubicin liposome, dexmedetomidine, de-
xrazoxane, digoxin, diltiazem, diphenhydramine,
dobutamine, docetaxel, dolasetron, dopamine,
doripenem, doxacurium, doxorubicin hydrochlo-
ride, doxycycline, droperidol, enalaprilat, ephed-
rine, epinephrine, epirubicin, epoetin alfa, eptifi-

batide, ertapenem, erythromycin, esmolol,
etoposide, etoposide phosphate, famotidine, fen-
oldopam, fentanyl, filgrastim, floxuridine, flucon-
azole, fludarabine, fluorouracil, folic acid, fos-
phenytoin, gemcitabine, gentamicin,
glycopyrrolate, granisetron, hetastarch, hydro-
cortisone sodium phosphate, ifosfamide, insulin,
irinotecan, isoproterenol, kanamycin, ketamine,
ketorolac, labetalol, leucovorin calcium, levoflox-
acin, lidocaine, linezolid, mannitol, mechloreth-
amine, melphalan, mesna, metaraminol, metho-
trexate, methyldopate, metoclopramide,
metoprolol, metronidazole, midazolam, milri-
none, mitomycin, mitoxantrone, mivacurium,
morphine, multivitamins, mycophenolate, nalox-
one, nitroglycerin, nitroprusside, norepineph-
rine, octreotide, ondansetron, oxacillin, oxalipla-
tin, oxytocin, paclitaxel, palonosetron,
pamidronate, pancuronium, papaverine, peme-
trexed, penicillin G, pentamidine, phentolamine,
phenylephrine, phytonadione, piperacillin/tazo-
bactam, potassium acetate, potassium chloride,
procainamide, prochlorperazine, promethazine,
propofol, propranolol, protamine, pyridoxime,
quinupristin/dalfopristin, ranitidine, remifentanil,
rituximab, rocuronium, sargramostim, sodium
acetate, streptokinase, streoptzocin, succinylcho-
line, sufentanil, tacrolimus, teniposide, theophyl-
line, thiamine, thiotepa, ticarcillin/clavulanate, ti-
gecycline, tirofiban, tobramycin, tolazoline,
topotecan, trastuzumab, trimetaphan, vancomy-
cin, vasopressin, vecuronium, verapamil, vinblas-
tine, vincristine, vinorelbine, voriconazole, zido-
vudine, zoledronic acid.

● Y-Site Incompatibility: allopurinol, amphoteri-
cin B cholesteryl, amphotericin B colloidal, am-
photericin B liposome, azathioprine, cefepime,
cefoperazone, dantrolene, diazepam, diazoxide,
fospropofol, ganciclovir, idarubicin, indometha-
cin, lorazepam, micafungin, nafcillin, pantopra-
zole, pentobarbital, phenobarbital, phenytoin, so-
dium bicarbonate, thiopental.

Patient/Family Teaching
● Instruct patient on how and when to ask for and

take pain medication.
● Instruct patient to take meperidine as directed. If

dose is less effective after a few weeks, do not in-
crease dose without consulting health care pro-
fessional. Pedi: Teach parents or caregivers how
to accurately measure liquid medication and to
use only the measuring device dispensed with the
medication.

● May cause drowsiness or dizziness. Advise patient
to call for assistance when ambulating or smok-
ing. Caution patient to avoid driving or other ac-
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tivities requiring alertness until response to medi-
cation is known.

● Advise patient to change positions slowly to mini-
mize orthostatic hypotension.

● Instruct patient to avoid concurrent use of alco-
hol or other CNS depressants.

● Advise ambulatory patients that nausea and vomit-
ing may be decreased by lying down.

● Encourage patient to turn, cough, and breathe
deeply every 2 hr to prevent atelectasis.

Evaluation/Desired Outcomes
● Decrease in severity of pain without a significant

alteration in level of consciousness or respiratory
status.

meropenem (mer-oh-pen-nem)
Merrem
Classification
Therapeutic: anti-infectives
Pharmacologic: carbapenems

Pregnancy Category B

Indications
Treatment of: Intra-abdominal infections, Bacterial
meningitis. Skin and skin structure infections. Un-
labeled Use: Febrile neutropenia. Hospital-ac-
quired pneumonia and sepsis.

Action
Binds to bacterial cell wall, resulting in cell death.
Meropenem resists the actions of many enzymes that
degrade most other penicillins and penicillin-like
anti-infectives. Therapeutic Effects: Bactericidal
action against susceptible bacteria. Spectrum: Ac-
tive against the following gram-positive organisms:
Staphylococcus aureus, Streptococcus pneumo-
niae, Viridans group streptococci, Enterococcus
faecalis. Also active against the following gram-neg-
ative pathogens: Escherichia coli, Haemophilus in-
fluenzae, Klebsiella pneumoniae, Neisseria men-
ingitidis, Pseudomonas aeruginosa, Proteus
mirabilis. Active against the following anaerobes:
Bacteroides fragilis, Bacteroides fragilis group,
Peptostreptococcus species.

Pharmacokinetics
Absorption: IV administration results in complete
bioavailability.
Distribution: Widely distributed into body tissues
and fluids; enters CSF when meninges are inflamed.
Metabolism and Excretion: 65–83% excreted
unchanged by the kidneys.

Half-life: Premature neonates: 3 hr; Term neo-
nates: 2 hr; Infants 3 mo–2 yr: 1.4 hr; Children �2
yr and Adults: 1 hr (qin renal impairment).

TIME/ACTION PROFILE (blood levels)

ROUTE ONSET PEAK DURATION

IV rapid end of infu-
sion

8 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity to merope-
nem or imipenem; Serious hypersensitivity to other
beta-lactams (penicillins or cephalosporins; cross-
sensitivity may occur).
Use Cautiously in: Renal impairment (qrisk of
thrombocytopenia and seizures; dose reduction rec-
ommended if CCr �50 mL/min); History of seizures,
brain lesions, or meningitis; OB, Lactation, Pedi:
Pregnancy, lactation, or children �3 mo (safety not
established).

Adverse Reactions/Side Effects
CNS: SEIZURES, dizziness, headache. Resp: APNEA.
GI: PSEUDOMEMBRANOUS COLITIS, constipation, diar-
rhea, glossitis (qin children), nausea, thrush (qin
children), vomiting. Derm: moniliasis (children
only), pruritus, rash. Local: inflammation at injec-
tion site, phlebitis. Misc: allergic reactions includ-
ing ANAPHYLAXIS.

Interactions
Drug-Drug: Probenecidprenal excretion and
increases blood levels (coadministration not recom-
mended). Maypserum valproate levels (qrisk of
seizures).

Route/Dosage
IV (Adults): 0.5–1 g q 8 hr. Meningitis—2 g q 8
hr.
IV (Children �3 mo–12 yr): Intra-abdominal
infections—20 mg/kg q 8 hr; meningitis—40
mg/kg q 8 hr (maximum 2 g q 8 hr).
IV (Neonates �7 days): 20 mg/kg/dose q 12 hr.
Neonates � 7 days, 1200–2000 g—20 mg/kg/
dose q 12 hr. Neonates � 7 days, � 2000 g—20
mg/kg/dose q 8 hr.

Renal Impairment
IV (Adults): CCr 26–50 mL/min—1 g q 12 hr;
CCr 10–25 mL/min—500 mg q 12 hr; CCr �10
mL/min—500 mg q 24 hr.

Availability (generic available)
Powder for injection: 500 mg, 1 g.
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NURSING IMPLICATIONS
Assessment
● Assess for infection (vital signs; appearance of

wound, sputum, urine, and stool; WBC) at begin-
ning of and throughout therapy.

● Obtain a history before initiating therapy to deter-
mine previous use of and reactions to penicillins.
Persons with a negative history of penicillin sensi-
tivity may still have an allergic response.

● Obtain specimens for culture and sensitivity prior
to initiating therapy. First dose may be given be-
fore receiving results.

● Observe for signs and symptoms of anaphylaxis
(rash, pruritus, laryngeal edema, wheezing). Dis-
continue the drug and notify physician immedi-
ately if these symptoms occur. Have epinephrine,
an antihistamine, and resuscitative equipment
close by in the event of an anaphylactic reaction.

● Assess injection site for phlebitis, pain, and swell-
ing periodically during administration.

● Lab Test Considerations: Monitor hemato-
logic, hepatic, and renal functions periodically
during therapy.

● BUN, AST, ALT, LDH, serum alkaline phosphatase,
bilirubin, and creatinine may be transientlyq.

● Hemoglobin and hematocrit concentrations may
bep.

● May cause positive direct or indirect Coombs’
test.

Potential Nursing Diagnoses
Risk for infection (Indications, Side Effects)
Deficient knowledge, related to medication regimen
(Patient/Family Teaching)

Implementation
IV Administration

● pH: 7.3–8.3.
● Direct IV: Reconstitute 500-mg and 1-g vials

with 10 mL and 20 mL, respectively, of sterile wa-
ter for injection, 0.9% NaCl, or D5W. Vials recon-
stituted with sterile water for injection are stable
for 2 hr at room temperature and 12 hr if refrig-
erated; if reconstituted with 0.9% NaCl, stable for
2 hr at room temperature and 18 hr if refriger-
ated; if reconstituted with D5W, stable for 1 hr at
room temperature and 8 hr if refrigerated. Con-
centration: 50 mg/mL. Rate: Administer over
3–5 min.

● Intermittent Infusion: Reconstitute 500-mg
and 1-g vials with 10 mL and 20 mL, respectively,
of sterile water for injection, 0.9% NaCl, or D5W.
Diluent: Further dilute in 0.9% NaCl or D5W to
achieve concentration below. Infusions further
diluted in 0.9% NaCl are stable for 4 hr at room
temperature and 24 hr if refrigerated. Infusions

further diluted in D5W are stable for 1 hr at room
temperature and 4 hr if refrigerated. Concen-
tration: Final concentration should be 1–20
mg/mL. Rate: Infuse over 15–30 min.

● Y-Site Compatibility: aminophylline, anidula-
fungin, atropine, bivalirudin, bleomycin, carbo-
platin, carmustine, caspofungin, cisplatin, cyclo-
phosphamide, cyclosporine, cytarabine,
dactinomycin, daptomycin, dexamethasone, dex-
medetomidine, digoxin, diltiazem, diphenhydra-
mine, docetaxel, doxacurium, enalaprilat, eptifi-
batide, etoposide, etoposide phosphate,
fluconazole, furosemide, gemcitabine, gentami-
cin, granisetron, heparin, hetastarch, hydromor-
phone, ifosfamide, insulin, irinotecan, linezolid,
lorazepam, mechlorethamine, methotrexate, met-
oclopramide, metronidazole, milrinone, mitoxan-
trone, morphine, nesiritide, norepinephrine, oc-
treotide, oxaliplatin, paclitaxel, palonosetron,
pamidronate, pancuronium, pemetrexed, pheno-
barbital, potassium acetate, potassium chloride,
rocuronium, tacrolimus, telavancin, teniposide,
thiotepa, tigecycline, tirofiban, vancomycin, vaso-
pressin, vecuronium, vincristine, vinorelbine,
voriconazole, zoledronic acid.

● Y-Site Incompatibility: amphotericin B col-
loidal, amphotericin B lipid complex, amphoteri-
cin B liposome, diazepam, doxorubicin, epirubi-
cin, fenoldopam, idarubicin, ketamine,
mycophenolate, quinupristin/dalfopristin.

Patient/Family Teaching
● Advise patient to report the signs of superinfec-

tion (black, furry overgrowth on the tongue; vagi-
nal itching or discharge; loose or foul-smelling
stools) and allergy.

● May cause dizziness. Caution patient to avoid
driving or other activities requiring alertness until
response to drug is known.

● Caution patient to notify health care professional
if fever and diarrhea occur, especially if stool
contains blood, pus, or mucus. Advise patient not
to treat diarrhea without consulting health care
professional. May occur up to several weeks after
discontinuation of medication.

● Advise patient to notify health care professional of
all Rx or OTC medications, vitamins, or herbal
products being taken and to consult with health
care professional before taking other medica-
tions.

Evaluation/Desired Outcomes
● Resolution of the signs and symptoms of infec-

tion. Length of time for complete resolution de-
pends on the organism and site of infection.
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mesalamine (me-sal-a-meen)
Apriso, Asacol, Asacol HD, Canasa, Li-
alda, Pentasa, Rowasa, Salofalk
Classification
Therapeutic: gastrointestinal anti-inflamma-
tories

Pregnancy Category B

Indications
Asacol, Lialda, and Pentasa—Treatment and
maintenance of remission of mildly-to-moderately-
active ulcerative colitis. Apriso—Maintenance of
remission of ulcerative colitis. Asacol HD—Treat-
ment of moderately-active ulcerative colitis. Can-
asa—Treatment of active ulcerative proctitis. Ro-
wasa—Treatment of active mild-to-moderate distal
ulcerative colitis, proctosigmoiditis, or proctitis.

Action
Locally acting anti-inflammatory action in the colon,
where activity is probably due to inhibition of pros-
taglandin synthesis. Therapeutic Effects: Reduc-
tion in the symptoms of ulcerative colitis, proctosig-
moiditis, and proctitis.

Pharmacokinetics
Absorption: 28% absorbed following oral admin-
istration; 10–30% absorbed from the colon, de-
pending on retention time, following rectal adminis-
tration.
Distribution: Unknown.
Metabolism and Excretion: Some metabolism
occurs, site unknown; mostly eliminated unchanged
in the feces.
Half-life: Oral—12 hr (range 2–15 hr); Rec-
tal—0.5–1.5 hr.

TIME/ACTION PROFILE (clinical
improvement)

ROUTE ONSET PEAK DURATION

PO unknown unknown 6–8 hr
ER 2 hr 9–12 hr 24 hr
Rectal 3–21 days unknown 24 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity reactions to
sulfonamides, salicylates, mesalamine, or sulfasala-
zine; Cross-sensitivity with furosemide, sulfonylurea
hypoglycemic agents, or carbonic anhydrase inhibi-
tors may exist; G6PD deficiency; Hypersensitivity to
bisulfites (mesalamine enema only); Urinary tract or
intestinal obstruction; Porphyria.

Use Cautiously in: Severe hepatic or renal im-
pairment; OB: Safety not established; use tablets only
if potential benefits outweighs risk to fetus (enteric
coating contains dibutyl phthalate which has been
shown to cause congenital malformations in ani-
mals); Lactation: Has caused side effects in some in-
fants; careful observation required.

Adverse Reactions/Side Effects
CNS: headache, dizziness, malaise, weakness.
EENT: pharyngitis, rhinitis. CV: pericarditis. GI:
diarrhea, eructation (PO), flatulence, nausea, vomit-
ing. GU: interstitial nephritis, pancreatitis, renal fail-
ure. Derm: hair loss, rash. Local: anal irritation
(enema, suppository). MS: back pain. Misc: ANA-
PHYLAXIS, acute intolerance syndrome, fever.

Interactions
Drug-Drug: Maypmetabolism andqeffects/tox-
icity of mercaptopurine or thioguanine.

Route/Dosage
One Asacol HD 800-mg tablet is NOT bioequivalent
to two Asacol 400-mg tablets.

Treatment of Ulcerative Colitis
PO (Adults): Asacol—800 mg (two 400-mg tab-
lets) 3 times daily for 6 wk; Asacol HD—1.6 g (two
800-mg tablets) 3 times daily for 6 wk; Lialda—
2.4–4.8 g (two to four 1.2-g tablets) once daily for
up to 8 wk; Pentasa—1 g (four 250-mg capsules
or two 500-mg capsules) 4 times daily for up to 8
wk.
Rect (Adults): Rowasa—4-g enema (60 mL) at
bedtime, retained for 8 hr for 3–6 wk.

Maintenance of Remission of Ulcerative
Colitis
PO (Adults): Apriso—1.5 g (four 375-mg cap-
sules) once daily in the morning; Asacol—800 mg
(two 400-mg tablets) 2 times daily; Lialda—2.4 g
(two 1.2-g tablets) once daily; Pentasa—1 g (four
250-mg capsules or two 500-mg capsules) 4 times
daily.

Treatment of Ulcerative Proctosigmoiditis
Rect (Adults): Rowasa—4-g enema (60 mL) at
bedtime, retained for 8 hr (treatment duration �
3–6 wk).

Treatment of Ulcerative Proctitis
Rect (Adults): Rowasa—4-g enema (60 mL) at
bedtime, retained for 8 hr (treatment duration �
3–6 wk); Canasa— Insert a 1–g suppository at
bedtime, retain for at least 1–3 hr (treatment dura-
tion � 3–6 wk).



Name /bks_51510_deglin_dg/51510_m        02/21/2012 01:14PM     Plate # 0-Compositepg 828   # 24

828 mesna

Availability (generic available)
Delayed-release tablets: 250 mg, 400 mg (As-
acol), 500 mg, 800 mg (Asacol HD), 1.2 g (Li-
alda). Controlled-release capsules (Pentasa):
250 mg, 500 mg. Extended-release capsules
(Apriso): 375 mg. Suppositories (Canasa): 1 g.
Rectal suspension (Rowasa): 4 g/60 mL.

NURSING IMPLICATIONS
Assessment
● Assess for allergy to sulfonamides and salicylates. Pa-

tients allergic to sulfasalazine may take mesalamine
or olsalazine without difficulty, but therapy should be
discontinued if rash or fever occurs.

● Monitor intake and output ratios. Fluid intake
should be sufficient to maintain a urine output of
at least 1200–1500 mL daily to prevent crystallu-
ria and stone formation.

● Inflammatory Bowel Disease: Assess abdomi-
nal pain and frequency, quantity, and consistency
of stools at the beginning of and during therapy.

● Lab Test Considerations: Monitor urinalysis,
BUN, and serum creatinine prior to and periodi-
cally during therapy. Mesalamine may cause renal
toxicity.

● Mesalamine may causeqAST and ALT levels, se-
rum alkaline phosphatase, GGTP, LDH, amylase,
and lipase.

Potential Nursing Diagnoses
Acute pain (Indications)
Diarrhea (Indications)

Implementation
● Do not confuse Asacol (mesalamine) with Os-Cal

(calcium carbonate).
● PO: Administer with a full glass of water. Tablets

should be swallowed whole; do not break the
outer coating, which is designed to remain intact.
Take Lialda tablets with a meal. Take Apriso cap-
sules in the morning without regard to meals. Do
not co-administer with antacids; may effect disso-
lution of the coating of the granules in Apriso
capsules. Intact or partially intact tablets may oc-
casionally be found in the stool. If this occurs re-
peatedly, advise patient to notify health care pro-
fessional.

● Rect: Patient should empty bowel prior to admin-
istration of rectal dose forms.

● Avoid excessive handling of suppository. Remove
foil wrapper and insert pointed end first into rectum
with gentle pressure. Suppository should be retained
for 1–3 hr or more for maximum benefit.

● Administer 60-mL retention enema once daily at
bedtime. Solution should be retained for approxi-
mately 8 hr. Prior to administration of rectal sus-
pension, shake bottle well and remove the protective

cap. Have patient lie on left side with the lower leg
extended and the upper leg flexed for support or
place the patient in knee-chest position. Gently insert
the applicator tip into the rectum, pointing toward
the umbilicus. Squeeze the bottle steadily to dis-
charge most of the preparation.

Patient/Family Teaching
● Instruct patient on the correct method of admin-

istration. Advise patient to take medication as di-
rected, even if feeling better. Take missed doses
as soon as remembered unless almost time for
next dose.

● May cause dizziness. Caution patient to avoid
driving or other activities that require alertness
until response to medication is known.

● Advise patient to notify health care professional if
skin rash, sore throat, fever, mouth sores, un-
usual bleeding or bruising, wheezing, fever, or
hives occur.

● Instruct patient to notify health care professional
if symptoms do not improve after 1–2 mo of
therapy.

● Instruct patient to notify health care professional
if symptoms worsen or do not improve. If symp-
toms of acute intolerance (cramping, acute ab-
dominal pain, bloody diarrhea, fever, headache,
rash) occur, discontinue therapy and notify
health care professional immediately.

● Inform patient that proctoscopy and sigmoidos-
copy may be required periodically during treat-
ment to determine response.

● Rect: Instruct patient to use rectal suspension at
bedtime and retain suspension all night for best
results.

● Advise patient not to change brands of mesalam-
ine without consulting health care professional.

Evaluation/Desired Outcomes
● Decrease in diarrhea and abdominal pain.
● Return to normal bowel pattern in patients with

inflammatory bowel disease. Effects may be seen
within 3–21 days. The usual course of therapy is
3–6 wk.

● Maintenance of remission in patients with inflam-
matory bowel disease.

mesna (mes-na)
Mesnex, Uromitexan
Classification
Therapeutic: antidotes
Pharmacologic: ifosfamide detoxifying
agents

Pregnancy Category B
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Indications
Prevention of ifosfamide-induced hemorrhagic cysti-
tis (see Ifosfamide monograph). Unlabeled Use:
May also prevent hemorrhagic cystitis from cyclo-
phosphamide.

Action
Binds to the toxic metabolites of ifosfamide in the
kidneys. Therapeutic Effects: Prevents hemor-
rhagic cystitis from ifosfamide.

Pharmacokinetics
Absorption: IV administration results in complete
bioavailability; 45–79% absorbed after oral admin-
istration. Following IV with PO dosingqsystemic ex-
posure.
Distribution: Unknown.
Metabolism and Excretion: Rapidly converted
to mesna disulfide, then back to mesna in the kid-
neys, where it binds to toxic metabolites of ifosfam-
ide (18–26% excreted as free mesna in urine after
IV and PO dosing).
Half-life: Mesna— 0.36 hr (IV); 1.2—8.3 hr (IV
followed by PO); mesna disulfide—1.17 hr.

TIME/ACTION PROFILE (detoxifying action)

ROUTE ONSET PEAK DURATION

PO, IV rapid unknown 4 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity to mesna or
other thiol (rubber) compounds.
Use Cautiously in: OB, Lactation: Safety not es-
tablished.

Adverse Reactions/Side Effects
CNS: dizziness, drowsiness, headache. GI: ano-
rexia, diarrhea, nausea, unpleasant taste, vomiting.
Derm: flushing. Local: injection site reactions.
Misc: flu-like symptoms.

Interactions
Drug-Drug: None significant.

Route/Dosage
IV (Adults): Give a dose of mesna equal to 20% of
the ifosfamide dose at the same time as ifosfamide
and 4 and 8 hr after.
PO, IV (Adults): Give a dose of IV mesna equal to
20% of the ifosfamide dose at the same time as ifos-
famide; then give PO mesna equal to 40% of the ifos-
famide dose 2 and 6 hours after ifosfamide (total
mesna dose is 100% of ifosfamide dose).

Availability (generic available)
Tablets: 400 mg. Injection: 100 mg/mL. In com-
bination with: In a kit with ifosfamide.

NURSING IMPLICATIONS
Assessment
● Monitor for development of hemorrhagic cystitis

in patients receiving ifosfamide.
● Lab Test Considerations: Causes a false-posi-

tive result when testing urinary ketones.

Potential Nursing Diagnoses
Deficient knowledge, related to medication regimen
(Patient/Family Teaching)

Implementation
● Initial IV bolus is to be given at time of ifosfamide

administration.
● PO: If second and third doses are given orally,

administer 2 and 6 hours after IV dose.
● If PO mesna is vomited within 2 hr of administra-

tion, repeat dose or use IV mesna.

IV Administration

● pH: 7.5–8.5.
● Intermittent Infusion: 2nd IV dose is given 4

hr later, 3rd dose is given 8 hr after initial dose.
This schedule must be repeated with each subse-
quent dose of ifosfamide. Diluent: Dilute 2-, 4-,
and 10-mL ampules, containing a concentration
of 100 mg/mL in 8 mL, 16 mL, or 50 mL, respec-
tively, of D5W, 0.9% NaCl, D5/0.9% NaCl, D5/
0.2% NaCl, D5/0.33% NaCl, or LR. Concentra-
tion: 20 mg/mL. Refrigerate to store. Use within
6 hr. Discard unused solution. Rate: Administer
over 15–30 min or as a continuous infusion.

● Syringe Compatibility: ifosfamide.
● Y-Site Compatibility: allopurinol, amifostine,

aztreonam, cefepime, docetaxel, doxorubicin li-
posome, etoposide phosphate, filgrastim, fludara-
bine, gemcitabine, granisetron, linezolid, mel-
phalan, methotrexate, ondansetron, oxaliplatin,
paclitaxel, pemetrexed, piperacillin/tazobactam,
sargramostim, sodium bicarbonate, teniposide,
thiotepa, vinorelbine.

● Y-Site Incompatibility: amphotericin B choles-
teryl complex, lansoprazole.

● Additive Compatibility: ifosfamide.
● Additive Incompatibility: carboplatin, cispla-

tin.

Patient/Family Teaching
● Inform patient that unpleasant taste may occur

during administration.
● Advise patient to notify health care professional if

nausea, vomiting, or diarrhea persists or is se-
vere.
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Evaluation/Desired Outcomes
● Prevention of hemorrhagic cystitis associated with

ifosfamide therapy.

mestranol/norethindrone, See
CONTRACEPTIVES, HORMONAL.

metaxalone (me-tax -a-lone)
Skelaxin
Classification
Therapeutic: skeletal muscle relaxants (cen-
trally acting)

Pregnancy Category UK

Indications
Muscle spasm associated with acute painful muscu-
loskeletal conditions (with rest and physical ther-
apy).

Action
Skeletal muscle relaxation, probably as a result of
CNS depression. Therapeutic Effects: Skeletal
muscle relaxation.

Pharmacokinetics
Absorption: Well absorbed following oral admin-
istration.
Distribution: Unknown.
Metabolism and Excretion: Mostly metabolized
by the liver; metabolites excreted in urine.
Half-life: 2–3 hr.

TIME/ACTION PROFILE

ROUTE ONSET PEAK DURATION

PO 1 hr 2 hr 4–6 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Significant
hepatic/renal impairment; History of drug-induced
hemolytic anemia or other anemia.
Use Cautiously in: Hepatic impairment; History
of seizures; OB, Lactation, Pedi: Pregnancy, lactation
or children �12 yr (safety not established); Geri:
Appears on Beers list. Poorly tolerated due to anti-
cholinergic effects.

Adverse Reactions/Side Effects
CNS: drowsiness, dizziness, confusion, headache,
irritability, nervousness. GI: nausea, anorexia, dry
mouth, GI upset, vomiting. GU: urinary retention.

Interactions
Drug-Drug:qCNS depression with other CNS de-
pressants including alcohol, antihistamines,
opioid analgesics, and sedative/hypnotics.

Drug-Natural Products: Concomitant use of
kava-kava, valerian, or chamomile canqCNS
depression.

Route/Dosage
PO (Adults): 800 mg 3–4 times daily.

Availability (generic available)
Tablets: 800 mg.

NURSING IMPLICATIONS
Assessment
● Assess for pain, muscle stiffness, and range of

motion before and periodically during therapy.
● Geri: Assess geriatric patients for anticholinergic

effects (sedation and weakness).
● Lab Test Considerations: Monitor hepatic

function tests closely in patients with pre-existing
liver damage.

● May cause false-positive Benedict’s tests.

Potential Nursing Diagnoses
Acute pain (Indications)
Impaired bed mobility (Indications)
Risk for injury (Side Effects)

Implementation
● Provide safety measures as indicated. Supervise

ambulation and transfer.
● PO: Administer 3–4 times daily.

Patient/Family Teaching
● Instruct patient to take medication as directed.

Take missed doses within 1 hr; if not, return to
regular dosing schedule. Do not double doses.

● Encourage patient to comply with additional ther-
apies prescribed for muscle spasm (rest, physical
therapy, heat).

● Medication may cause dizziness, drowsiness, and
blurred vision. Advise patient to avoid driving and
other activities requiring alertness until response
to drug is known.

● Instruct patient to make position changes slowly
to minimize orthostatic hypotension.

● Advise patient to avoid concurrent use of alcohol
and other CNS depressants while taking this med-
ication.

● Instruct patient to notify health care professional
if skin rash or yellowish discoloration of the skin
or eyes occurs.

● Emphasize the importance of routine follow-up
exams to monitor progress.

Evaluation/Desired Outcomes
● Decreased musculoskeletal pain and muscle

spasticity.
● Increased range of motion.
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metFORMIN (met-for-min)
Fortamet, Glumetza, Glucophage, Glu-
cophage XR, Riomet
Classification
Therapeutic: antidiabetics
Pharmacologic: biguanides

Pregnancy Category B

Indications
Management of type 2 diabetes mellitus; may be
used with diet, insulin, or sulfonylurea oral hypogly-
cemics.

Action
Decreases hepatic glucose production. Decreases
intestinal glucose absorption. Increases sensitivity to
insulin. Therapeutic Effects: Maintenance of
blood glucose.

Pharmacokinetics
Absorption: 50–60% absorbed after oral admin-
istration.
Distribution: Enters breast milk in concentrations
similar to plasma.
Metabolism and Excretion: Eliminated almost
entirely unchanged by the kidneys.
Half-life: 17.6 hr.

TIME/ACTION PROFILE (blood levels)

ROUTE ONSET PEAK DURATION

PO unknown unknown 12 hr
XR unknown 4–8 hr 24 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Metabolic
acidosis; Dehydration, sepsis, hypoxemia, hepatic
impairment, excessive alcohol use (acute or
chronic); Renal dysfunction (SCr �1.5 mg/dL in
men or �1.4 mg/dL in women); Radiographic stud-
ies requiring IV iodinated contrast media (withhold
metformin); HF.
Use Cautiously in: Concurrent renal disease;
Geri: Geriatric/debilitated patients (pdoses may be
required; avoid in patients �80 yr unless renal func-
tion is normal); Chronic alcohol use/abuse; Serious
medical conditions (MI, stroke); Patients undergo-
ing stress (infection, surgical procedures); Hypoxia;
Pituitary deficiency or hyperthyroidism; OB, Lacta-
tion, Pedi: Pregnancy, lactation, or children �10 yr
(safety not established; extended release for use in
patients �17 yr only).

Adverse Reactions/Side Effects
GI: abdominal bloating, diarrhea, nausea, vomiting,
unpleasant metallic taste. Endo: hypoglycemia. F
and E: LACTIC ACIDOSIS. Misc: decreased vitamin
B12 levels.

Interactions
Drug-Drug: Acute or chronic alcohol ingestion
or iodinated contrast mediaqrisk of lactic aci-
dosis. Amiloride, digoxin, morphine, procain-
amide, quinidine, ranitidine, triamterene, tri-
methoprim, calcium channel blockers, and
vancomycin may compete for elimination pathways
with metformin. Altered responses may occur. Ci-
metidine and furosemide mayqeffects of metfor-
min. Nifedipineqabsorption and effects.
Drug-Natural Products: Glucosamine may
worsen blood glucose control. Chromium, and co-
enzyme Q-10 may produceqhypoglycemic effects.

Route/Dosage
PO (Adults and children �17 yr): 500 mg twice
daily; mayqby 500 mg at weekly intervals up to
2000 mg/day. If doses �2000 mg/day are required,
give in 3 divided doses (not to exceed 2500 mg/day)
or 850 mg once daily; mayqby 850 mg at 2-wk in-
tervals (in divided doses) up to 2550 mg/day in di-
vided doses (up to 850 mg 3 times daily); Ex-
tended-release tablets—500–1000 mg once daily
with evening meal, mayqby 500 mg at weekly inter-
vals up to 2500 mg once daily. If 2000 mg once daily
is inadequate, 1000 mg twice daily may be used.
PO (Children �10 yr): 500 mg twice daily, may
beqby 500 mg/day at 1-wk intervals, up to 2000
mg/day in 2 divided doses.

Availability (generic available)
Tablets: 500 mg, 850 mg, 1000 mg. Cost: Ge-
neric—500 mg $10.00/180, 850 mg $10.00/180,
1000 mg $10.00/180. Extended-release tablets
(Fortamet, Glucophage XR, Glumetza): 500 mg,
750 mg, 1000 mg. Cost: Generic—500 mg
$10.00/180, 750 mg $89.99/90. Oral solution
(Riomet) (cherry flavor): 100 mg/mL. Cost:
$201.59/473 mL. In combination with: glybur-
ide (Glucovance) glipizide (Metaglip), pioglitazone
(Actoplus Met, Actoplus Met XR), repaglinide
(PrandiMet), rosiglitazone (Avandamet), sitagliptin
(Janumet), and saxagliptin (Kombiglyze XR). See
Appendix B.

NURSING IMPLICATIONS
Assessment
● When combined with oral sulfonylureas, observe

for signs and symptoms of hypoglycemic reac-
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tions (abdominal pain, sweating, hunger, weak-
ness, dizziness, headache, tremor, tachycardia,
anxiety).

● Patients who have been well controlled on met-
formin who develop illness or laboratory abnor-
malities should be assessed for ketoacidosis or
lactic acidosis. Assess serum electrolytes, ke-
tones, glucose, and, if indicated, blood pH, lac-
tate, pyruvate, and metformin levels. If either
form of acidosis is present, discontinue metfor-
min immediately and treat acidosis.

● Lab Test Considerations: Monitor serum glu-
cose and glycosylated hemoglobin periodically
during therapy to evaluate effectiveness of ther-
apy. May cause false-positive results for urine ke-
tones.

● Assess renal function before initiating and at least
annually during therapy. Discontinue metformin
if renal impairment occurs.

● Monitor serum folic acid and vitamin B12 every
1–2 yr in long-term therapy. Metformin may in-
terfere with absorption.

Potential Nursing Diagnoses
Imbalanced nutrition: more than body requirements
(Indications)
Noncompliance (Patient/Family Teaching)

Implementation
● Do not confuse metformin with metronidazole.
● Patients stabilized on a diabetic regimen who are

exposed to stress, fever, trauma, infection, or sur-
gery may require administration of insulin. With-
hold metformin and reinstitute after resolution of
acute episode.

● Metformin should be temporarily discontinued in
patients requiring surgery involving restricted in-
take of food and fluids. Resume metformin when
oral intake has resumed and renal function is
normal.

● Withhold metformin before or at the time of stud-
ies requiring IV administration of iodinated con-
trast media and for 48 hr after study.

● PO: Administer metformin with meals to mini-
mize GI effects.

● XR tablets must be swallowed whole; do not crush
or chew.

Patient/Family Teaching
● Instruct patient to take metformin at the same

time each day, as directed. Take missed doses as
soon as possible unless almost time for next dose.
Do not double doses.

● Explain to patient that metformin helps control
hyperglycemia but does not cure diabetes. Ther-
apy is usually long term.

● Encourage patient to follow prescribed diet, med-
ication, and exercise regimen to prevent hyper-
glycemic or hypoglycemic episodes.

● Review signs of hypoglycemia and hyperglycemia
with patient. If hypoglycemia occurs, advise pa-
tient to take a glass of orange juice or 2–3 tsp of
sugar, honey, or corn syrup dissolved in water,
and notify health care professional.

● Instruct patient in proper testing of blood glucose
and urine ketones. These tests should be moni-
tored closely during periods of stress or illness
and health care professional notified if significant
changes occur.

● Explain to patient the risk of lactic acidosis and
the potential need for discontinuation of metfor-
min therapy if a severe infection, dehydration, or
severe or continuing diarrhea occurs or if medi-
cal tests or surgery is required. Symptoms of lac-
tic acidosis (chills, diarrhea, dizziness, low BP,
muscle pain, sleepiness, slow heartbeat or pulse,
dyspnea, or weakness) should be reported to
health care professional immediately.

● Advise patient to notify health care professional of
all Rx or OTC medications, vitamins, or herbal
products being taken and to consult with health
care professional before taking other medica-
tions or alcohol.

● Inform patient that metformin may cause an un-
pleasant or metallic taste that usually resolves
spontaneously.

● Inform patients taking XR tablets that inactive in-
gredients resembling XR tablet may appear in
stools.

● Advise patient to inform health care professional
of medication regimen before treatment or sur-
gery.

● Advise patient to report the occurrence of diar-
rhea, nausea, vomiting, and stomach pain or full-
ness to health care professional.

● Insulin is the recommended method of control-
ling blood glucose during pregnancy. Counsel fe-
male patients to use a form of contraception
other than oral contraceptives and to notify health
care professional promptly if pregnancy is
planned or suspected.

● Advise patient to carry a form of sugar (sugar
packets, candy) and identification describing dis-
ease process and medication regimen at all times.

● Emphasize the importance of routine follow-up
exams and regular testing of blood glucose, gly-
cosylated hemoglobin, renal function, and hema-
tologic parameters.

Evaluation/Desired Outcomes
● Control of blood glucose levels without the ap-

pearance of hypoglycemic or hyperglycemic epi-
sodes. Control may be achieved within a few days,
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but full effect of therapy may be delayed for up to
2 wk. If patient has not responded to metformin
after 4 wk of maximum dose therapy, an oral sul-
fonylurea may be added. If satisfactory results are
not obtained with 1–3 mo of concurrent therapy,
oral agents may be discontinued and insulin ther-
apy instituted.

REMS HIGH ALERT

methadone (meth-a-done)
Dolophine, Metadol, Methadose
Classification
Therapeutic: opioid analgesics
Pharmacologic: opioid agonists

Schedule II

Pregnancy Category C

Indications
Severe pain. Suppresses withdrawal symptoms in
opioid detoxification. Unlabeled Use: Neonatal
abstinence syndrome.

Action
Binds to opiate receptors in the CNS. Alters the per-
ception of and response to painful stimuli, while
producing generalized CNS depression. Therapeu-
tic Effects: Decrease in severity of pain. Suppres-
sion of withdrawal symptoms during detoxification
and maintenance from heroin and other opioids.

Pharmacokinetics
Absorption: Well absorbed from all sites (50%
absorbed following oral administration).
Distribution: Widely distributed. Crosses the pla-
centa; enters breast milk.
Protein Binding: High.
Metabolism and Excretion: Mostly metabolized
by the liver; some metabolites are active and may ac-
cumulate with chronic administration.
Half-life: 15–25 hr;qwith chronic use.

TIME/ACTION PROFILE (analgesic effect)

ROUTE ONSET PEAK DURATION

PO 30–60 min 90–120 min 4–12 hr
IM, subcut 10–20 min 60–120 min 4–6 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Known al-
cohol intolerance (some oral solutions); Concur-
rent MAO inhibitor therapy.
Use Cautiously in: Structural heart disease, con-
comitant diuretic use, hypokalemia, hypomagnese-
mia, history of arrhythmia/syncope, or other risk

factors for arrhythmias; Concurrent use of drugs that
prolong the QTc interval or are CYP3A4 inhibitors;
Head trauma;qintracranial pressure; Severe renal,
hepatic, or pulmonary disease; Hypothyroidism; Ad-
renal insufficiency; Alcoholism; Undiagnosed ab-
dominal pain; Prostatic hyperplasia or ureteral stric-
ture; OB: Use with addiction control: weigh risk
against potential for illicit drug use. Counsel mother
about potential harm to fetus; Lactation: Appears in
breast milk. Weigh risks against potential for illicit
drug use. Counsel mother about potential harm to
infant and to wean breastfeeding slowly to prevent
abstinence syndrome; Geri: Dosepsuggested.

Adverse Reactions/Side Effects
CNS: confusion, sedation, dizziness, dysphoria, eu-
phoria, floating feeling, hallucinations, headache,
unusual dreams. EENT: blurred vision, diplopia,
miosis. Resp: respiratory depression. CV: TOR-
SADES DE POINTES, hypotension, bradycardia, QT in-
terval prolongation. GI: constipation, nausea, vomit-
ing. GU: urinary retention. Derm: flushing,
sweating. Misc: physical dependence, psychological
dependence, tolerance.

Interactions
Drug-Drug: Use with extreme caution in patients
receiving MAO inhibitors (may result in severe,
unpredictable reactions—pinitial dose of metha-
done to 25% of usual dose). Use with extreme cau-
tion with any drug known to potentially prolong QT
interval, including class I and III antiarrhyth-
mics, some neuroleptics and tricyclic antide-
pressants, and calcium channel blockers. Use
with extreme caution with CYP3A4 inhibitors, in-
cluding ketoconazole, itraconazole, erythro-
mycin, clarithromycin, calcium channel block-
ers, or voriconazole. Concurrent use with
laxatives, diuretics, or mineralocorticoids may
qrisk of hypomagnesemia or hypokalemia andq
risk of arrhythmias.qCNS depression with alcohol,
antihistamines, and sedative/hypnotics. Admin-
istration of agonist/antagonist opioids may pre-
cipitate opioid withdrawal in physically dependent
patients. Nalbuphine or pentazocine maypanal-
gesia. Interferons (alpha) maypmetabolism and
qeffects. Nevirapine, efavirenz, ritonavir, rito-
navir/lopinavir, phenobarbital, carbamazepi-
nephenytoin, and rifampin mayqmetabolism
andpanalgesia; withdrawal may occur. Fluvoxam-
ine mayqCNS depression; with fluvoxamine,
opioid withdrawal may occur. Mayqblood levels
and effects of zidovudine and desipramine. May
plevel and effects of didanosine and stavudine.
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Drug-Natural Products: St. John’s wortqme-
tabolism andpblood levels, concurrent use may re-
sult in withdrawal. Kava-kava, valerian, or cham-
omile, canqCNS depression.

Route/Dosage
Larger doses may be required for analgesia during
chronic therapy; interval may bep/doseqif pain re-
curs.
PO (Adults and Children � 50 kg): Analgesic—
20 mg q 6–8 hr. Opioid detoxification—15–40
mg once daily or amount needed to prevent with-
drawal. Dose may be decreased q 1–2 days; mainte-
nance dose is determined on an individual basis.
PO (Adults and Children � 50 kg): Analgesic—
0.1 mg/kg/dose q 4 hr for 2–3 doses then q 6–8 hr
prn; maximum: 10 mg/dose. Iatrogenic narcotic
dependency—0.05–0.1 mg/kg/dose q 6 hr;qby
0.05 mg/kg/dose until withdrawal symptoms con-
trolled; after 1–2 days lengthen dosing interval to q
12–24 hr; taper bypdose by 0.05 mg/kg/day.
PO, IV (Neonates): Initial 0.05–0.2 mg/kg/dose q
12–24 hr or 0.5 mg/kg/day divided q 8 hr; taper
dose by 10–20% per week over 1–1 1/2 mo.
IV, IM, Subcut (Adults and Children �50 kg):
Analgesic—10 mg q 6–8 hr. Opioid detoxifica-
tion—15–40 mg once daily or amount needed to
prevent withdrawal. Dose may bepq 1–2 days;
maintenance dose is determined on an individual
basis.
IV, IM, Subcut (Adults and Children �50 kg):
Analgesic–0.1 mg/kg q 6–8 hr; maximum: 10 mg/
dose.

Availability (generic available)
Tablets: 5 mg, 10 mg. Dispersible tablets (disk-
ettes): 40 mg (available only to licensed detoxifica-
tion/maintenance programs). Injection: 10 mg/
mL. Oral solution (contains alcohol) (citrus):
5 mg/5 mL, 10 mg/5 mL. Oral concentrate
(cherry and unflavored): 10 mg/mL.

NURSING IMPLICATIONS
Assessment
● Pain: Assess type, location, and intensity of pain

prior to and 1–2 hr (peak) following administra-
tion. When titrating opioid doses, increases of
25–50% should be administered until there is ei-
ther a 50% reduction in the patient’s pain rating
on a numeric or visual analogue scale or the pa-
tient reports satisfactory pain relief. A repeat dose
can be safely administered at the time of the peak
if previous dose is ineffective and side effects are
minimal. Cumulative effects of this medication
may require periodic dose adjustments.

● Doses of methadone for patients on methadone
maintenance only prevent withdrawal symptoms;

no analgesia is provided. Additional opioid
doses are required for treatment of pain.

● An equianalgesic chart (see Appendix K) should
be used when changing routes or when changing
from one opioid to another.

● Assess BP, pulse, and respirations before and pe-
riodically during administration. If respiratory
rate is � 10/min, assess level of sedation. Dose
may need to be decreased by 25–50%. Initial
drowsiness will diminish with continued use.

● Assess bowel function routinely. Prevention of
constipation should be instituted with increased
intake of fluids and bulk and with laxatives to
minimize constipating effects. Stimulant laxatives
should be administered routinely if opioid use ex-
ceeds 2–3 days, unless contraindicated.

● Prolonged use may lead to physical and psycho-
logical dependence and tolerance. This should
not prevent patient from receiving adequate anal-
gesia. Most patients who receive methadone for
pain do not develop psychological dependence.
Progressively higher doses may be required to re-
lieve pain with long-term therapy.

● Assess for history of structural heart disease, ar-
rhythmia, and syncope. Obtain a pretreatment
ECG to measure QTc interval and follow-up ECG
within 30 days and annually. Additional ECGs rec-
ommended if dose �100 mg/day or if patients
have unexplained syncope or seizures. If QTc in-
terval is �450 ms but �500 ms, discuss potential
risks and benefits with patients and monitor more
frequently. If the QTc interval �500 ms, consider
discontinuing or reducing dose; eliminating con-
tributing factors (drugs that promote hypokale-
mia) or using an alternative therapy.

● Opioid Detoxification: Assess patient for signs
of opioid withdrawal (irritability, runny nose and
eyes, abdominal cramps, body aches, sweating,
loss of appetite, shivering, unusually large pupils,
trouble sleeping, weakness, yawning). Metha-
done maintenance is undertaken only by federally
approved treatment centers. This does not pre-
clude maintenance for addicts hospitalized for
other conditions and who require temporary
maintenance during their care.

● Lab Test Considerations: Mayqplasma amy-
lase and lipase levels.

● Toxicity and Overdose: If an opioid antago-
nist is required to reverse respiratory depression
or coma, naloxone (Narcan) is the antidote. Di-
lute the 0.4-mg ampule of naloxone in 10 mL of
0.9% NaCl and administer 0.5 mL (0.02 mg) by
direct IV push every 2 min. For children and pa-
tients weighing � 40 kg, dilute 0.1 mg of nalox-
one in 10 mL of 0.9% NaCl for a concentration of
10 mcg/mL and administer 0.5 mcg/kg every 2
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min. Titrate dose to avoid withdrawal, seizures,
and severe pain.

Potential Nursing Diagnoses
Acute pain (Indications)
Disturbed sensory perception (visual, auditory)
(Side Effects)
Risk for injury (Side Effects)

Implementation
● High Alert: Accidental overdosage of opioid an-

algesics has resulted in fatalities. Before adminis-
tering, clarify all ambiguous orders; have second
practitioner independently check original order
and dose calculations.

● Do not confuse methadone with dexmethylpheni-
date, ketorolac, Mephyton (phytonadione), Meta-
date ER/CD (methylphenidate), or methylpheni-
date.

● Explain therapeutic value of medication prior to
administration to enhance the analgesic effect.

● Regularly administered doses may be more effec-
tive than prn administration. Analgesic is more ef-
fective if administered before pain becomes se-
vere. For patients in chronic severe pain, the oral
solution containing 5 or 10 mg/5 mL is recom-
mended on a fixed dose schedule.

● Coadministration with nonopioid analgesics may
have additive analgesic effects and may permit
lower doses.

● Medication should be discontinued gradually af-
ter long-term use to prevent withdrawal symp-
toms.

● PO: Doses may be administered with food or
milk to minimize GI irritation.

● Dilute each dose of 10 mg/mL oral concentrate
with at least 30 mL of water or other liquid prior
to administration.

● Diskettes (dispersible tablets) are to be dissolved
and used for detoxification and maintenance
treatment only. Available only to licensed detoxifi-
cation/maintenance programs.

● Subcut, IM: IM is the preferred parenteral route
for repeated doses. Subcut administration may
cause tissue irritation.

Patient/Family Teaching
● Instruct patient on how and when to ask for and

take pain medication.
● Instruct patient to take methadone exactly as di-

rected. If dose is less effective after a few weeks,
do not increase dose without consulting health
care professional.

● May cause drowsiness or dizziness. Advise patient
to call for assistance when ambulating or smok-

ing and to avoid driving or other activities requir-
ing alertness until response to medication is
known.

● Inform patient of the potential for arrhythmias
and emphasize the importance of regular ECGs.

● Caution patient notify health care professional if
signs of overdose (difficult or shallow breathing,
extreme tiredness or sleepiness, blurred vision,
inability to think, talk, or walk normally, and feel-
ings of faintness, dizziness, or confusion) occur.
Methadone has a prolonged action causing in-
creased risk of overdose.

● Advise patient to change positions slowly to mini-
mize orthostatic hypotension.

● Caution patient to avoid concurrent use of alco-
hol or other CNS depressants with this medica-
tion.

● Encourage patient to turn, cough, and breathe
deeply every 2 hr to prevent atelectasis.

Evaluation/Desired Outcomes
● Decrease in severity of pain without a significant

alteration in level of consciousness or respiratory
status.

● Prevention of withdrawal symptoms in detoxifica-
tion from heroin and other opioid analgesics.

methimazole (meth-im-a-zole)
Tapazole
Classification
Therapeutic: antithyroid agents

Pregnancy Category D

Indications
Palliative treatment of hyperthyroidism. Used as an
adjunct to control hyperthyroidism in preparation
for thyroidectomy or radioactive iodine therapy.

Action
Inhibits the synthesis of thyroid hormones. Thera-
peutic Effects: Decreased signs and symptoms of
hyperthyroidism.

Pharmacokinetics
Absorption: Rapidly absorbed following oral ad-
ministration.
Distribution: Crosses the placenta and enters
breast milk in high concentrations.
Metabolism and Excretion: Mostly metabolized
by the liver; �10% eliminated unchanged by the kid-
neys.
Half-life: 3–5 hr.
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TIME/ACTION PROFILE (effect on thyroid
function)

ROUTE ONSET PEAK DURATION

PO 1 wk 4–10 wk wk

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Lactation:
Lactation.
Use Cautiously in: Patients withpbone marrow
reserve; Patients �40 yr (qrisk of agranulocytosis);
OB: May be used cautiously; however, thyroid prob-
lems may occur in the fetus.

Adverse Reactions/Side Effects
CNS: drowsiness, headache, vertigo. GI: diarrhea,
hepatotoxicity, loss of taste, nausea, parotitis, vomit-
ing. Derm: rash, skin discoloration, urticaria. He-
mat: AGRANULOCYTOSIS, anemia, leukopenia, throm-
bocytopenia. MS: arthralgia. Misc: fever,
lymphadenopathy.

Interactions
Drug-Drug: Additive bone marrow depression
with antineoplastics or radiation therapy. Anti-
thyroid effect may bepby potassium iodide or
amiodarone.qrisk of agranulocytosis with phe-
nothiazines. May alter response to warfarin and
digoxin.

Route/Dosage
PO (Adults): Thyrotoxic crisis—15–20 mg q 4
hr during the first 24 hr (with other interventions).
Hyperthyroidism—15–60 mg/day as a single dose
or divided doses for 6–8 wk. Maintenance—5–
30 mg/kg as a single dose or 2 divided doses.
PO (Children): Initial—400 mcg (0.4 mg)/kg/
day in single dose or 2 divided doses. Mainte-
nance—200 mcg/kg/day in single dose or 2 di-
vided doses.

Availability (generic available)
Tablets: 5 mg, 10 mg.

NURSING IMPLICATIONS
Assessment
● Monitor response for symptoms of hyperthyroid-

ism or thyrotoxicosis (tachycardia, palpitations,
nervousness, insomnia, fever, diaphoresis, heat
intolerance, tremors, weight loss, diarrhea).

● Assess for development of hypothyroidism (intol-
erance to cold, constipation, dry skin, headache,
listlessness, tiredness, or weakness). Dose adjust-
ment may be required.

● Assess for skin rash or swelling of cervical lymph
nodes. Treatment may be discontinued if this oc-
curs.

● Lab Test Considerations: Monitor thyroid
function studies prior to therapy, monthly during
initial therapy, and every 2–3 mo during therapy.

● Monitor WBC and differential counts periodically
during therapy. Agranulocytosis may develop rap-
idly; usually occurs during the first 2 mo and is
more common in patients over 40 yr and those
receiving �40 mg/day. This necessitates discon-
tinuation of therapy.

● May causeqAST, ALT, LDH, alkaline phospha-
tase, serum bilirubin, and prothrombin time.

Potential Nursing Diagnoses
Noncompliance (Patient/Family Teaching)

Implementation
● Do not confuse methimazole with metolazone.
● PO: Administer at same time in relation to meals

every day. Food may either increase or decrease
absorption.

Patient/Family Teaching
● Instruct patient to take medication as directed,

around the clock. Take missed doses as soon as
remembered; take both doses together if almost
time for next dose; check with health care profes-
sional if more than 1 dose is missed. Consult
health care professional prior to discontinuing
medication.

● Instruct patient to monitor weight 2–3 times
weekly. Notify health care professional of sig-
nificant changes.

● May cause drowsiness. Caution patient to avoid
driving or other activities requiring alertness until
response to medication is known.

● Advise patient to consult health care professional
regarding dietary sources of iodine (iodized salt,
shellfish).

● Advise patient to report sore throat, fever, chills,
headache, malaise, weakness, yellowing of eyes
or skin, unusual bleeding or bruising, rash, or
symptoms of hyperthyroidism or hypothyroidism
promptly.

● Instruct patient to notify health care professional
of all Rx or OTC medications, vitamins, or herbal
products being taken and to consult with health
care professional before taking other medica-
tions.

● Advise patient to carry identification describing
medication regimen at all times.

● Advise patient to notify health care professional of
medication regimen prior to treatment or sur-
gery.

● Emphasize the importance of routine exams to
monitor progress and to check for side effects.

Evaluation/Desired Outcomes
● Decrease in severity of symptoms of hyperthyroid-

ism (lowered pulse rate and weight gain).
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● Return of thyroid function studies to normal.
● May be used as short-term adjunctive therapy to

prepare patient for thyroidectomy or radiation
therapy or may be used in treatment of hyperthy-
roidism. Treatment from 6 mo to several yr may
be necessary, usually averaging 1 yr.

methocarbamol
(meth-oh-kar-ba-mole)
Robaxin
Classification
Therapeutic: skeletal muscle relaxants (cen-
trally acting)

Pregnancy Category C

Indications
Adjunctive treatment of muscle spasm associated
with acute painful musculoskeletal conditions (with
rest and physical therapy).

Action
Skeletal muscle relaxation, probably as a result of
CNS depression. Therapeutic Effects: Skeletal
muscle relaxation.

Pharmacokinetics
Absorption: Rapidly absorbed from the GI tract.
Distribution: Widely distributed. Crosses the pla-
centa; enters breast milk in small amounts.
Metabolism and Excretion: Metabolized by the
liver.
Half-life: 1–2 hr.

TIME/ACTION PROFILE (skeletal muscle
relaxation)

ROUTE ONSET PEAK DURATION

PO 30 min 2 hr unknown
IM rapid unknown unknown
IV immediate end of infu-

sion
unknown

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Hypersensi-
tivity to polyethylene glycol (parenteral form); Renal
impairment (parenteral form).
Use Cautiously in: Seizure disorders (parenteral
form); OB, Pedi, Lactation: Safety not established;
Geri: Appears on Beers list. Poorly tolerated due to
anticholinergic effects.

Adverse Reactions/Side Effects
CNS: SEIZURES (IV, IM only), dizziness, drowsiness,
light-headedness. EENT: blurred vision, nasal con-
gestion. CV: IV—bradycardia, hypotension. GI:

anorexia, GI upset, nausea. GU: brown, black, or
green urine. Derm: flushing (IV only), pruritus,
rashes, urticaria. Local: pain at IM site, phlebitis at
IV site. Misc: allergic reactions including ANAPHY-
LAXIS (IM, IV use only), fever.

Interactions
Drug-Drug: Additive CNS depression with other
CNS depressants, including alcohol, antihista-
mines, opioid analgesics, and sedative/hypnot-
ics.
Drug-Natural Products: Concomitant use of
kava-kava, valerian, chamomile, or hops canq
CNS depression.

Route/Dosage
PO (Adults): 1.5 g 4 times daily initially (up to 8 g/
day) for 2–3 days, then 4–4.5 g/day in 3–6 divided
doses; may be followed by maintenance dosing of
750 mg q 4 hr or 1 g 4 times daily or 1.5 g 3 times
daily.
IM, IV (Adults): 1–3 g/day for not more than 3
days; course may be repeated after a 48-hr rest.

Availability (generic available)
Tablets: 500 mg, 750 mg. Injection: 100 mg/mL.

NURSING IMPLICATIONS
Assessment
● Assess patient for pain, muscle stiffness, and

range of motion before and periodically through-
out therapy.

● Monitor pulse and BP every 15 min during paren-
teral administration.

● Geri: Assess geriatric patients for anticholinergic
effects (sedation and weakness).

● Assess patient for allergic reactions (skin rash,
asthma, hives, wheezing, hypotension) after par-
enteral administration. Keep epinephrine and
oxygen on hand in the event of a reaction.

● Monitor IV site. Injection is hypertonic and may
cause thrombophlebitis. Avoid extravasation.

● Lab Test Considerations: Monitor renal func-
tion periodically during prolonged parenteral
therapy (�3 days), because polyethylene glycol
300 vehicle is nephrotoxic.

● May cause falsely increased urinary 5-hydroxyin-
doleacetic acid (5-HIAA) and vanillylmandelic
acid (VMA) determinations.

Potential Nursing Diagnoses
Acute pain (Indications)
Impaired physical mobility (Indications)
Risk for injury (Side Effects)
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Implementation
● Provide safety measures as indicated. Supervise

ambulation and transfer of patients.
● PO: May be administered with food to minimize

GI irritation. Tablets may be crushed and mixed
with food or liquids to facilitate swallowing. For
administration via NG tube, crush tablet and sus-
pend in water or saline.

● IM: Do not administer subcut. IM injections
should contain no more than 5 mL (500 mg) at a
time in the gluteal region.

IV Administration

● pH: 3.5–6.0.
● Direct IV: Diluent: Administer undiluted. Con-

centration: 100 mg/mL. Rate: Administer at a
maximum rate of 180 mg/m2/min but not � 3 mL
(300 mg)/min.

● Intermittent Infusion: Diluent: Dilute each
dose in no more than 250 mL of 0.9% NaCl or
D5W for injection. Concentration: 4 mg/mL
for slower infusions. Do not refrigerate after dilu-
tion.

● Have patient remain recumbent during and for at
least 10–15 min after infusion to avoid ortho-
static hypotension.

Patient/Family Teaching
● Advise patient to take medication as directed.

Take missed doses within 1 hr; if not, return to
regular dosing schedule. Do not double doses.

● Encourage patient to comply with additional ther-
apies prescribed for muscle spasm (rest, physical
therapy, heat).

● May cause dizziness, drowsiness, and blurred vi-
sion. Advise patient to avoid driving and other ac-
tivities requiring alertness until response to drug
is known.

● Instruct patient to change positions slowly to min-
imize orthostatic hypotension.

● Advise patient to avoid concurrent use of alcohol
and other CNS depressants.

● Inform patient that urine may turn black, brown,
or green, especially if left standing.

● Instruct patient to notify health care professional
if skin rash, itching, fever, or nasal congestion oc-
curs.

● Emphasize the importance of routine follow-up
exams to monitor progress.

Evaluation/Desired Outcomes
● Decreased musculoskeletal pain and muscle

spasticity.
● Increased range of motion.

HIGH ALERT

methotrexate (meth-o-trex-ate)
Rheumatrex, Trexall
Classification
Therapeutic: antineoplastics, antirheumatics
(DMARDs), immunosuppressants
Pharmacologic: antimetabolites

Pregnancy Category X

Indications
Alone or with other treatment modalities in the treat-
ment of: Trophoblastic neoplasms (choriocarci-
noma, chorioadenoma destruens, hydatidiform
mole), Leukemias, Breast carcinoma, Head carci-
noma, Neck carcinoma, Lung carcinoma. Treatment
of severe psoriasis and rheumatoid arthritis unre-
sponsive to conventional therapy. Treatment of my-
cosis fungoides (cutaneous T-cell lymphoma).

Action
Interferes with folic acid metabolism. Result is inhi-
bition of DNA synthesis and cell reproduction (cell-
cycle S-phase–specific). Also has immunosuppres-
sive activity. Therapeutic Effects: Death of
rapidly replicating cells, particularly malignant ones,
and immunosuppression.

Pharmacokinetics
Absorption: Small doses are well absorbed from
the GI tract. Larger doses incompletely absorbed.
Distribution: Actively transported across cell
membranes, widely distributed. Does not reach
therapeutic concentrations in the CSF. Crosses pla-
centa; enters breast milk in low concentrations. Ab-
sorption in children is variable (23–95%) and
dose-dependent.
Metabolism and Excretion: Excreted mostly
unchanged by the kidneys.
Half-life: Low dose—3–10 hr; high dose—8–
15 hr (qin renal impairment).

TIME/ACTION PROFILE (effects on blood
counts)

ROUTE ONSET PEAK DURATION

PO, IM, IV 4–7 days 7–14 days 21 days

Contraindications/Precautions
Contraindicated in: Hypersensitivity; OB, Lacta-
tion: Pregnancy or lactation; Pedi: Products contain-
ing benzyl alcohol should not be used in neonates.
Use Cautiously in: Renal impairment (CCr must
be �60 mL/min prior to therapy); Patients with
childbearing potential; Active infections;pbone
marrow reserve; Geri: May be more sensitive to tox-
icity and adverse events.
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Adverse Reactions/Side Effects
CNS: arachnoiditis (IT use only), dizziness, drowsi-
ness, headache, malaise. EENT: blurred vision, dy-
sarthriatransient blindness. Resp: PULMONARY FI-
BROSIS, intestinal pneumonitis. GI: anorexia,
hepatotoxicity, nausea, stomatitis, vomiting. GU: in-
fertility. Derm: alopecia, painful plaque erosions
(during psoriasis treatment), photosensitivity, pruri-
tus, rashes, skin ulceration, urticaria. Hemat:
APLASTIC ANEMIA, anemia, leukopenia, thrombocyto-
penia. Metab: hyperuricemia. MS: osteonecrosis,
stress fracture. Misc: nephropathy, chills, fever, soft
tissue necrosis.

Interactions
Drug-Drug: The following drugs mayqhemato-
logic toxicity of methotrexate: high-dose salicy-
lates, NSAIDs, oral hypoglycemic agents (sul-
fonylureas), phenytoin, tetracyclines,
probenecid, trimethoprim/sulfamethoxazole,
pyrimethamine, and chloramphenicol.qhepa-
totoxicity with other hepatotoxic drugs including
azathioprine, sulfasalazine, and retinoids.q
nephrotoxicity with other nephrotoxic drugs.q
bone marrow depression with other antineoplas-
tics or radiation therapy. Radiation therapyq
risk of soft tissue necrosis and osteonecrosis. May
pantibody response to live-virus vaccines andq
risk of adverse reactions.qrisk of neurologic reac-
tions with acyclovir (IT methotrexate only). Aspa-
raginase maypeffects of methotrexate.
Drug-Natural Products: Concomitant use with
echinacea and melatonin may interfere with im-
munosuppression. Caffeine maypefficacy of meth-
otrexate, similar effect may occur with guarana.

Route/Dosage
Trophoblastic Neoplasms
PO, IM (Adults): 15–30 mg/day for 5 days; repeat
after 1 or more weeks for 3–5 courses.

Breast Cancer
IV (Adults): 40 mg/m2 on days 1 and 8 (with other
agents; many regimens are used).

Leukemia
PO (Adults): Induction—3.3 mg/m2/day, usually
with prednisone.
PO, IM (Adults): Maintenance—20–30 mg/m2

twice weekly.
IV (Adults): 2.5 mg/kg q 2 wk.
IT (Adults): 12 mg/m2 or 15 mg.
IT (Children �3 yr): 12 mg.
IT (Children 2 yr): 10 mg.

IT (Children 1 yr): 8 mg.
IT (Children �1 yr): 6 mg.

Osteosarcoma
IV (Adults): 12 g/m2 as a 4-hr infusion followed by
leucovorin rescue, usually as part of a combination
chemotherapeutic regimen (or increase dose until
peak serum methotrexate level is 1 � 10-3 M/L but not
to exceed 15 g/m2; 12 courses are given starting 4 wk
after surgery and repeated at scheduled intervals.

Psoriasis
Therapy may be preceded by a 5- –10-mg test dose.
PO (Adults): 2.5–5 mg q 12 hr for 3 doses or q 8 hr
for 4 doses once weekly (not to exceed 30 mg/wk).
PO, IM, IV (Adults): 10–25 mg/weekly (not to ex-
ceed 30 mg/wk).

Arthritis
Therapy may be preceded by a 5–10-mg test dose in
adults.
PO (Adults): 7.5 mg weekly (2.5 mg q 12 hr for 3
doses or single dose, not to exceed 20 mg/wk);
when response is obtained, dose should bep.
PO (Children): 10 mg/m2 once weekly initially,
may bequp to 20–30 mg/m2, however response
may be better if doses �20 mg/m2 are given IM or
subcut.

Mycosis Fungoides
PO, IM, Subcut (Adults): 5–50 mg once weekly,
if response is poor, dose may be changed to 15–
37.5 mg twice weekly.
IM (Adults): 50 mg once weekly or 25 mg twice
weekly.

Availability (generic available)
Tablets: 2.5 mg, 5 mg, 7.5 mg, 10 mg, 15 mg. In-
jection: 25 mg/mL. Powder for injection: 1 g/
vial. Preservative-free injection: 25 mg/mL.

NURSING IMPLICATIONS
Assessment
● Monitor vital signs periodically during adminis-

tration. Report significant changes.
● Monitor for abdominal pain, diarrhea, or stoma-

titis; therapy may need to be discontinued.
● Monitor for bone marrow depression. Assess for

bleeding (bleeding gums, bruising, petechiae, guaiac
stools, urine, and emesis) and avoid IM injections
and taking rectal temperatures if platelet count is
low. Apply pressure to venipuncture sites for 10 min.
Assess for signs of infection during neutropenia.
Anemia may occur. Monitor for increased fatigue,
dyspnea, and orthostatic hypotension.
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● Monitor intake and output ratios and daily weights.
Report significant changes in totals.

● Monitor for symptoms of pulmonary toxicity, which
may manifest early as a dry, nonproductive cough.

● Monitor for symptoms of gout (increased uric
acid, joint pain, edema). Encourage patient to
drink at least 2 L of fluid each day. Allopurinol
and alkalinization of urine may be used to de-
crease uric acid levels.

● Assess nutritional status. Administering an anti-
emetic prior to and periodically during therapy
and adjusting diet as tolerated may help maintain
fluid and electrolyte balance and nutritional
status.

● IT: Assess for development of nuchal rigidity,
headache, fever, confusion, drowsiness, dizzi-
ness, weakness, or seizures.

● Rheumatoid Arthritis: Assess patient for pain
and range of motion prior to and periodically
during therapy.

● Psoriasis: Assess skin lesions prior to and peri-
odically during therapy.

● Lab Test Considerations: Monitor CBC and
differential prior to and frequently during ther-
apy. The nadir of leukopenia and thrombocytope-
nia occurs in 7–14 days. Leukocyte and throm-
bocyte counts usually recover 7 days after the
nadirs. Notify health care professional of any sud-
den drop in values.

● Monitor renal (BUN and creatinine) and hepatic
function (AST, ALT, bilirubin, and LDH) prior to and
routinely during therapy. Urine pH should be moni-
tored prior to high-dose methotrexate therapy and
every 6 hr during leucovorin rescue. Urine pH
should be kept above 7.0 to prevent renal damage.

● May causeqserum uric acid concentrations, espe-
cially during initial treatment of leukemia and lym-
phoma.

● Toxicity and Overdose: Monitor serum meth-
otrexate levels every 12–24 hr during high-dose
therapy until levels are �5 � 10 M. This monitor-
ing is essential to plan correct leucovorin dose
and determine duration of rescue therapy.

● With high-dose therapy, patient must receive leu-
covorin rescue within 24–48 hr to prevent fatal
toxicity. In cases of massive overdose, hydration
and urinary alkalization may be required to pre-
vent renal tubule damage. Monitor fluid and elec-
trolyte status. Intermittent hemodialysis using a
high-flux dialyzer may be used for clearance until
levels are �0.05 micromolar.

Potential Nursing Diagnoses
Risk for infection (Adverse Reactions)
Imbalanced nutrition: less than body requirements
(Adverse Reactions)

Implementation
● High Alert: Fatalities have occurred with

chemotherapeutic agents. Before administering,
clarify all ambiguous orders; double check sin-
gle, daily, and course-of-therapy dose limits; have
second practitioner independently double check
original order, calculations and infusion pump
settings. Methotrexate for non-oncologic use is
given at a much lower dose and frequency—of-
ten just once a week. Do not confuse non-onco-
logic dosing regimens with dosing regimens for
cancer patients.

● Solutions for injection should be prepared in a
biologic cabinet. Wear gloves, gown, and mask
while handling medication. Discard equipment in
specially designated containers (see Appendix L).

IV Administration

● pH: 7.5–9.0.
● Direct IV: Diluent: Reconstitute each vial with 25

mL of 0.9% NaCl. Use sterile preservative-free dilu-
ents for high-dose regimens to prevent complica-
tions from large amounts of benzyl alcohol. Do not
use preparations that are discolored or that contain
a precipitate. Reconstitute immediately before use.
Discard unused portion. Concentration: � 25
mg/mL for direct IV and intermittent/continuous in-
fusions. Rate: Administer at a rate of 10 mg/min
into Y-site of a free-flowing IV.

● Intermittent/Continuous Infusion: Diluent:
Doses �100–300 mg/m2 may also be diluted in
D5W, D5/0.9% NaCl, or 0.9% NaCl and infused as
intermittent or continuous infusion. Rate: Adminis-
tration rates of 4–20 mg/hr have been used.

● Syringe Compatibility: bleomycin, cisplatin,
cyclophosphamide, doxapram, doxorubicin, fluo-
rouracil, furosemide, heparin, leucovorin, mito-
mycin, vinblastine, vincristine.

● Syringe Incompatibility: droperidol.
● Y-Site Compatibility: allopurinol, amifostine,

amphotericin B cholesteryl sulfate, asparaginase,
aztreonam, bleomycin, cefepime, ceftriaxone, ci-
metidine, cisplatin, cyclophosphamide, cytara-
bine, daunorubicin, diphenhydramine, doxorubi-
cin, doxorubicin liposome, etoposide, etoposide
phosphate, famotidine, filgrastim, fludarabine,
fluorouracil, furosemide, ganciclovir, granise-
tron, heparin, hydromorphone, imipenem/cilas-
tatin, lansoprazole, leucovorin, linezolid, loraze-
pam, melphalan, mesna, methylprednisolone
sodium succinate, metoclopramide, mitomycin,
morphine, ondansetron, oxaliplatin, paclitaxel,
piperacillin/tazobactam, prochlorperazine, rani-
tidine, sargramostim, teniposide, thiotepa, vin-
blastine, vincristine, vinorelbine.
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● Y-Site Incompatibility: chlorpromazine, gem-
citabine, idarubicin, ifosfamide, midazolam, nal-
buphine, promethazine, propofol.

● Additive Compatibility: cyclophosphamide, cy-
tarabine, fluorouracil, mercaptopurine, ondanse-
tron, sodium bicarbonate, vincristine.

● Additive Incompatibility: bleomycin.
● IT: Reconstitute preservative-free methotrexate

with preservative-free 0.9% NaCl, Elliot’s B solu-
tion, or patient’s CSF to a concentration not
greater than 2 mg/mL. May be administered via
lumbar puncture or Ommaya reservoir. To pre-
vent bacterial contamination, use immediately.

Patient/Family Teaching
● Instruct patient to take medication as directed. If

a dose is missed, it should be omitted. Consult
health care professional if vomiting occurs
shortly after a dose is taken.

● Instruct patient to notify health care professional
promptly if fever; chills; cough; hoarseness; sore
throat; signs of infection; lower back or side pain;
painful or difficult urination; bleeding gums;
bruising; petechiae; blood in stools, urine, or em-
esis; increased fatigue; dyspnea; or orthostatic hy-
potension occurs. Caution patient to avoid
crowds and persons with known infections. In-
struct patient to use soft toothbrush and electric
razor and to avoid falls. Caution patient not to
drink alcoholic beverages or take medication
containing aspirin or other NSAIDs; may precipi-
tate gastric bleeding.

● Instruct patient to inspect oral mucosa for ery-
thema and ulceration. If ulceration occurs, advise
patient to use sponge brush and to rinse mouth
with water after eating and drinking. Topical ther-
apy may be used if mouth pain interferes with eat-
ing. Stomatitis pain may require treatment with
opioid analgesics.

● Instruct patient to avoid the use of Rx, OTC, or
herbal products without first consulting health
care professional.

● Advise patient that this medication may have tera-
togenic effects. Contraception should be used
during therapy and for at least 3 mo for men and
1 ovulatory cycle for women after completion of
therapy.

● Discuss the possibility of hair loss with patient.
Explore methods of coping.

● Instruct patient not to receive any vaccinations
without advice of health care professional.

● Caution patient to use sunscreen and protective
clothing to prevent photosensitivity reactions.

● Emphasize the need for periodic lab tests to mon-
itor for side effects.

Evaluation/Desired Outcomes
● Improvement of hematopoietic values in leukemia.
● Decrease in symptoms of meningeal involvement in

leukemia.
● Decrease in size and spread of non-Hodgkin’s

lymphomas and other solid cancers.
● Resolution of skin lesions in severe psoriasis.
● Decreased joint pain and swelling.
● Improved mobility in patients with rheumatoid

arthritis.
● Regression of lesions in mycosis fungoides.

methyldopa (meth-ill-doe-pa)
Aldomet
Classification
Therapeutic: antihypertensives
Pharmacologic: centrally acting antiadre-
nergics

Pregnancy Category B

Indications
Management of moderate to severe hypertension
(with other agents).

Action
Stimulates CNS alpha-adrenergic receptors, produc-
ing a decrease in sympathetic outflow to heart, kid-
neys, and blood vessels. Result is decreased BP and
peripheral resistance, a slight decrease in heart rate,
and no change in cardiac output. Therapeutic Ef-
fects: Lowering of BP.

Pharmacokinetics
Absorption: 50% absorbed from the GI tract. Par-
enteral form, methyldopate hydrochloride, is slowly
converted to methyldopa.
Distribution: Crosses the blood-brain barrier.
Crosses the placenta; small amounts enter breast
milk.
Metabolism and Excretion: Partially metabo-
lized by the liver, partially excreted unchanged by
the kidneys.
Half-life: 1.7 hr.

TIME/ACTION PROFILE (antihypertensive
effect)

ROUTE ONSET PEAK DURATION

PO 4–6 hr 12–24 hr 24–48 hr
IV 4–6 hr unknown 10–16 hr
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Contraindications/Precautions
Contraindicated in: Hypersensitivity; Active liver
disease.
Use Cautiously in: Previous history of liver dis-
ease; OB: Has been used safely (may be used for
treatment of hypertension in pregnancy); Lactation:
Usually compatible with breastfeeding; Geri:qrisk
of adverse reactions; consider age-related impair-
ment of hepatic, renal and cardiovascular function
as well as other chronic illnesses. Appears on Beers
list. May cause bradycardia and exacerbate depres-
sion.

Adverse Reactions/Side Effects
CNS: sedation,pmental acuity, depression. EENT:
nasal stuffiness. CV: MYOCARDITIS, bradycardia,
edema, orthostatic hypotension. GI: DRUG-INDUCED

HEPATITIS, diarrhea, dry mouth. GU: erectile dys-
function. Hemat: eosinophilia, hemolytic anemia.
Misc: fever.

Interactions
Drug-Drug: Additive hypotension with other anti-
hypertensives, acute ingestion of alcohol, anes-
thesia, and nitrates. Amphetamines, barbitu-
rates, tricyclic antidepressants, NSAIDs, and
phenothiazines maypantihypertensive effect of
methyldopa.qeffects and risk of psychoses with
haloperidol. Excess sympathetic stimulation may
occur with concurrent use of MAO inhibitors or
other adrenergics. Mayqlithium toxicity. Addi-
tive hypotension and CNS toxicity with levodopa.
Additive CNS depression may occur with alcohol,
antihistamines, sedative/hypnotics, some anti-
depressants, and opioid analgesics. Concurrent
use with nonselective beta blockers may rarely
cause paradoxical hypertension.

Route/Dosage
PO (Adults): 250–500 mg 2–3 times daily (not to
exceed 500 mg/day if used with other agents); may
beqevery 2 days as needed; usual maintenance
dose is 500 mg–2 g/day (not to exceed 3 g/day).
PO (Children): 10 mg/kg/day (300 mg/m2/day);
may beqevery 2 days up to 65 mg/kg/day in divided
doses (not to exceed 3 g/day).
IV (Adults): 250–500 mg q 6 hr (up to 1 g q 6
hr).
IV (Children): 5–10 mg/kg q 6 hr; up to 65 mg/
kg/day in divided doses (not to exceed 3 g/day).

Availability (generic available)
Tablets: 250 mg, 500 mg. Injection: 50 mg/mL.
In combination with: hydrochlorothiazide. See
Appendix B.

NURSING IMPLICATIONS
Assessment
● Monitor BP and pulse frequently during initial

dose adjustment and periodically during therapy.
Report significant changes.

● Monitor frequency of prescription refills to deter-
mine compliance.

● Monitor intake and output ratios and weight and
assess for edema daily, especially at beginning of
therapy. Report weight gain or edema; sodium
and water retention may be treated with diuretics.

● Assess patient for depression or other alterations
in mental status. Notify health care professional
promptly if these symptoms develop.

● Monitor temperature during therapy. Drug fever
may occur shortly after initiation of therapy and
may be accompanied by eosinophilia and hepatic
function changes. Monitor hepatic function test if
unexplained fever occurs.

● Lab Test Considerations: Monitor renal and
hepatic function and CBC before and periodically
during therapy.

● Monitor direct Coombs’ test before and after 6
and 12 mo of therapy. May cause a positive direct
Coombs’ test, rarely associated with hemolytic
anemia.

● May causeqBUN, serum creatinine, potassium,
sodium, prolactin, uric acid, AST, ALT, alkaline
phosphatase, and bilirubin concentrations.

● May cause prolonged prothrombin times.
● May interfere with serum creatinine and AST

measurements.

Potential Nursing Diagnoses
Risk for injury (Side Effects)
Noncompliance (Patient/Family Teaching)

Implementation
● Fluid retention and expanded volume may cause

tolerance to develop within 2–3 mo after initia-
tion of therapy. Diuretics may be added to regi-
men at this time to maintain control.

● Dose increases should be made with the evening
dose to minimize drowsiness.

● When changing from IV to oral forms, dose
should remain consistent.

● PO: Shake suspension before administration.

IV Administration

● pH: 3.0–4.2.
● Intermittent Infusion: Diluent: Dilute in 100

mL of D5W, 0.9% NaCl, D5/0.9% NaCl, 5% so-
dium bicarbonate, or Ringer’s solution. Concen-
tration: �10 mg/mL. Rate: Infuse slowly over
30–60 min.

● Y-Site Compatibility: alemtuzumab, alfentanil,
amikacin, aminophylline, anidulafungin, argatro-
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ban, ascorbic acid, atracurium, atropine, az-
treonam, benztropine, bivalirudin, bleomycin,
bumetanide, buprenorphine, butorphanol, cal-
cium chloride, calcium gluconate, carmustine,
caspofungin, cefazolin, cefotaxime, cefotetan, ce-
foxitin, ceftazidime, ceftriaxone, cefuroxine,
chlorpromazine, clindamycin, cyanocobalamin,
cyclosporine, dactinomycin, daptomycin, dexa-
methasone, digoxin, diltiazem, diphenhydramine,
dobutamine, docetaxel, dopamine, doxycycline,
enalaprilat, ephedrine, epinephrine, epoetin alfa,
ertapenem, erythromycin, esmolol, etoposide,
etoposide phosphate, famotidine, fenoldopam,
fentanyl, fluconazole, fludarabine, gemcitabine,
gentamicin, glycopyrrolate, granisetron, heparin,
hetastarch, hydrocortisone, hydromorphone, ida-
rubicin, insulin, irinotecan, isoproterenol, labeta-
lol, lidocaine, linezolid, lorazepam, magnesium
sulfate, mannitol, mechlorethamine, meperidine,
metaraminol, methoxamine, methylprednisolone,
metoclopramide, metoprolol, metronidazole,
midazolam, milrinone, mitoxantrone, morphine,
multivitamins, nafcillin, nalbuphine, naloxone,
nitroglycerin, nitroprusside, norepinephrine, oc-
treotide, ondansetron, oxacillin, oxaliplatin, oxy-
tocin, paclitaxel, palonosetron, pamidronate,
pancruonium, pantoprazole, papaverine, peme-
trexed, penicillin G, pentazocine, phentolamine,
phenylephrine, phytonadione, potassium acetate,
potassium chloride, procainamide, prochlorper-
azine, promethazine, propranolol, protamine,
pyridoxime, ranitidine, sodium bicarbonate,
streptokinase, succinylcholine, sufentanil, tacroli-
mus, teniposide, theophylline, thiamine, thiotepa,
ticarcillin/clavulanate, tigecycline, tirofiban, to-
bramycin, tolazoline, trimetaphan, vancomycin,
vasopressin, vecuronium, verapamil, vinorelbine,
voriconazole, zoledronic acid.

● Y-Site Incompatibility: acyclovir, amphotericin
B colloidal, amphotericin B lipid complex, aza-
thioprine, cefoperazone, chloramphenicol, dan-
trolene, diazepam, diazoxide, folic acid, furosem-
ide, ganciclovir, imipenem/cilastatin,
indomethacin, pentamidine, pentobarbital, phe-
nobarbital, phenytoin, piperacillin/tazobactam,
trimethoprim/sulfamethoxazole.

Patient/Family Teaching
● Emphasize the importance of continuing to take

this medication, even if feeling well. Instruct pa-
tient to take medication at the same time each
day; last dose of the day should be taken at bed-
time. Take missed doses as soon as remembered

but not if almost time for next dose. Do not dou-
ble doses.

● Encourage patient to comply with additional in-
terventions for hypertension (weight reduction,
low-sodium diet, smoking cessation, moderation
of alcohol consumption, regular exercise, and
stress management). Methyldopa controls but
does not cure hypertension.

● Instruct patient and family on proper technique
for monitoring BP. Advise them to check BP at
least weekly and to report significant changes.

● Instruct patient to notify health care professional
if fever, muscle aches, or flu-like syndrome oc-
curs.

● Inform patient that urine may darken or turn red-
black when left standing.

● May cause drowsiness. Advise patient to avoid
driving or other activities requiring alertness until
response to medication is known. Drowsiness
usually subsides after 7–10 days of continuous
use.

● Caution patient to avoid sudden changes in posi-
tion to decrease orthostatic hypotension.

● Advise patient that frequent mouth rinses, good
oral hygiene, and sugarless gum or candy may
minimize dry mouth. Notify health care profes-
sional if dry mouth continues for �2 wk.

● Caution patient to avoid concurrent use of alco-
hol or other CNS depressants.

● Advise patient to notify health care professional of
all Rx or OTC medications, vitamins, or herbal
products being taken and to consult with health
care professional before taking other medica-
tions, especially cough, cold, or allergy remedies.

● Advise patient to notify health care professional of
medication regimen before treatment or surgery.

Evaluation/Desired Outcomes
● Decrease in BP without appearance of side ef-

fects.

methylergonovine
(meth-ill-er-goe-noe-veen)
Methergine
Classification
Therapeutic: oxytocic
Pharmacologic: ergot alkaloids

Pregnancy Category C

Indications
Prevention and treatment of postpartum or posta-
bortion hemorrhage caused by uterine atony or sub-
involution.
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Action
Directly stimulates uterine and vascular smooth
muscle. Therapeutic Effects: Uterine contrac-
tion.

Pharmacokinetics
Absorption: Well absorbed following oral or IM
administration.
Distribution: Unknown. Enters breast milk in
small quantities.
Metabolism and Excretion: Probably metabo-
lized by the liver.
Half-life: 30–120 min.

TIME/ACTION PROFILE (effects on uterine
contractions)

ROUTE ONSET PEAK DURATION

PO 5–15 min unknown 3 hr
IM 2–5 min unknown 3 hr
IV immediate unknown 45 min–3 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity; OB: Should
not be used to induce labor.
Use Cautiously in: Hypertensive or eclamptic pa-
tients (more susceptible to hypertensive and ar-
rhythmogenic side effects); Severe hepatic or renal
disease; Sepsis.
Exercise Extreme Caution in: OB: Third stage
of labor.

Adverse Reactions/Side Effects
CNS: dizziness, headache. EENT: tinnitus. Resp:
dyspnea. CV: HYPERTENSION, arrhythmias, chest
pain, palpitations. GI: nausea, vomiting. GU:
cramps. Derm: diaphoresis. Misc: allergic reac-
tions.

Interactions
Drug-Drug: Excessive vasoconstriction may result
when used with heavy cigarette smoking (nicotine)
or other vasopressors, such as dopamine.

Route/Dosage
PO (Adults): 200–400 mcg (0.4–0.6 mg) q 6–12
hr for 2–7 days.
IM, IV (Adults): 200 mcg (0.2 mg) q 2–4 hr for
up to 5 doses.

Availability (generic available)
Tablets: 200 mcg (0.2 mg). Injection: 200 mcg
(0.2 mg)/mL.

NURSING IMPLICATIONS
Assessment
● Monitor BP, heart rate, and uterine response fre-

quently during medication administration. Notify
health care professional promptly if uterine relax-

ation becomes prolonged or if character of vagi-
nal bleeding changes.

● Assess for signs of ergotism (cold, numb fingers
and toes, chest pain, nausea, vomiting, headache,
muscle pain, weakness).

● Lab Test Considerations: If no response to
methylergonovine, calcium levels may need to be
assessed. Effectiveness of medication ispwith hy-
pocalcemia.

● May causepserum prolactin levels.

Potential Nursing Diagnoses
Acute pain (Side Effects)

Implementation
● Do not confuse Methergine (methylergonovine)

with Brethine (terbutaline).

IV Administration

● pH: 2.7–3.5.
● IV: IV administration is used for emergencies

only. Oral and IM routes are preferred.
● Direct IV: Diluent: May be given undiluted or

diluted in 5 mL of 0.9% NaCl and administered
through Y site. Do not add to IV solutions. Do not
mix in syringe with any other drug. Refrigerate;
stable for storage at room temperature for 60
days; deteriorates with age. Use only solution that
is clear and colorless and that contains no pre-
cipitate. Concentration: 0.2 mg/mL. Rate: Ad-
minister at a rate of 0.2 mg over at least 1 min.

● Y-Site Compatibility: heparin, hydrocortisone
sodium succinate, potassium chloride, vitamin B
complex with C.

Patient/Family Teaching
● Instruct patient to take medication as directed; do

not skip or double up on missed doses. If a dose
is missed, omit it and return to regular dose
schedule.

● Advise patient that medication may cause men-
strual-like cramps.

● Caution patient to avoid smoking, because nico-
tine constricts blood vessels.

● Instruct patient to notify health care professional
if infection develops, as this may cause increased
sensitivity to the medication.

Evaluation/Desired Outcomes
● Contractions that maintain uterine tone and pre-

vent postpartum hemorrhage.

methylnaltrexone
(me-thil-nal-trex-one)
Relistor
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Classification
Therapeutic: laxatives
Pharmacologic: opioid antagonists

Pregnancy Category B

Indications
Treatment of constipation caused by opioid use in
patients being treated palliatively, when laxative
therapy has failed.

Action
Acts peripherally as mu-opioid receptor antagonist,
blocking opioid effects on the GI tract. Therapeu-
tic Effects: Blocks constipating effects of opioids
on the GI tract without loss of analgesia.

Pharmacokinetics
Absorption: Rapidly absorbed after subcutaneous
administration.
Distribution: Moderate tissue distribution, does
not cross the blood-brain barrier.
Metabolism and Excretion: Some metabolism;
85% excreted unchanged in urine.
Half-life: 8 hr.

TIME/ACTION PROFILE

ROUTE ONSET PEAK DURATION

Subcut rapid 0.5 hr 24–48 hr

Contraindications/Precautions
Contraindicated in: Known/suspected mechani-
cal GI obstruction.
Use Cautiously in: Known/suspected lesions of GI
tract (qrisk for GI perforation); OB, Lactation: Use
in pregnancy only if clearly needed; use cautiously
during lactation; Pedi: Safety and efficacy not estab-
lished.

Adverse Reactions/Side Effects
CNS: dizziness. GI: GI PERFORATION, abdominal
pain, flatulence, nausea, diarrhea. Derm: hyperhi-
drosis.

Interactions
Drug-Drug: None noted.

Route/Dosage
Subcut (Adults): 38–�62 kg—8 mg every other
day, not to exceed every 24 hr; 62–114 kg—12 mg
every other day, not to exceed every 24 hr; other
weights—0.15 mg/kg every other day, not to ex-
ceed every 24 hr.

Renal Impairment
(Adults): CCr �30 mL/min—use 50% of recom-
mended dose based on weight.

Availability
Solution for subcutaneous injection: 12 mg/0.6
mL single use vial.

NURSING IMPLICATIONS
Assessment
● Assess bowel sounds and frequency, quantity, and

consistency of stools periodically during therapy.
● Monitor pain intensity during therapy. Methylnal-

trexone does not affect pain or effects of opioid
analgesics on pain control.

Potential Nursing Diagnoses
Constipation (Indications)
Diarrhea (Adverse Reactions)

Implementation
● Subcut: Pinch skin and administer in upper arm,

abdomen, or thigh at a 45� angle using a 1-mL sy-
ringe with a 27-gauge needle inserted the full
length of the needle. Do not rub the injection site.
Solution is clear and colorless to pale yellow. Do
not administer solutions that are discolored or
contain a precipitate. Solution is stable for 24 hr
at room temperature. Protect vials from light. Do
not freeze. Do not use single-use vials for more
than 1 dose.

Patient/Family Teaching
● Instruct patient on administration of methylnal-

trexone and disposal of supplies. Usual schedule
is one dose every other day, as needed, but no
more than one dose in a 24-hr period. Advise pa-
tient to read the Patient Information prior to
starting therapy and with each Rx refill.

● Advise patient that laxation may occur within 30
min, so toilet facilities should be available follow-
ing administration.

● Advise patient to continue taking other medica-
tions for constipation unless told not to by health
care professional.

● May cause dizziness. Caution patient to avoid
driving and other activities requiring alertness
until response to medication is known.

● Advise patient to notify health care professional
and discontinue therapy if severe or persistent di-
arrhea occurs or if abdominal pain, nausea, or
vomiting persists or worsens.

● Instruct patient to stop taking methylnaltrexone if
they stop taking opioid medications.

● Advise patient to consult health care professional
prior to taking other Rx, OTC, or herbal products.
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● Advise female patients to notify health care pro-
fessional if pregnancy is planned or suspected or
if breastfeeding.

Evaluation/Desired Outcomes
● Laxation and relief of opioid-induced constipa-

tion.

methylphenidate (oral)
(meth-ill-fen-i-date)

Biphentin, Concerta, Metadate CD,
Metadate ER, Methylin, Methylin ER,
Ritalin, Ritalin LA, Ritalin SR

methylphenidate
(transdermal)
Daytrana
Classification
Therapeutic: central nervous system stimu-
lants

Schedule II

Pregnancy Category C

Indications
Treatment of ADHD (adjunct). Oral: Symptomatic
treatment of narcolepsy. Unlabeled Use: Manage-
ment of some forms of refractory depression.

Action
Produces CNS and respiratory stimulation with weak
sympathomimetic activity. Therapeutic Effects:
Increased attention span in ADHD. Increased motor
activity, mental alertness, and diminished fatigue in
narcoleptic patients.

Pharmacokinetics
Absorption: Slow and incomplete after oral ad-
ministration; absorption of sustained or extended-
release tablet (SR) is delayed and provides continu-
ous release; well absorbed from skin. Metadate CD,
Concerta, Ritalin LA—provides initial rapid re-
lease followed by a second continuous release (bi-
phasic release).
Distribution: Unknown.
Metabolism and Excretion: Mostly metabolized
(80%) by the liver.
Half-life: 2–4 hr.

TIME/ACTION PROFILE (CNS stimulation)

ROUTE ONSET PEAK DURATION

PO unknown 1–3 hr 4–6 hr
PO-ER unknown 4–7 hr 3–12 hr†
Transdermal unknown unknown 12 hr

†Depends on formulation

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Hyperexcit-
able states; Hyperthyroidism; Patients with psychotic
personalities or suicidal or homicidal tendencies;
Personal or family history of Tourette’s syndrome;
Glaucoma; Motor tics; Concurrent use or use within
14 days of MAO inhibitors; Fructose intolerance,
glucose-galactose malabsorption, or sucrose-iso-
maltase insufficiency; Surgery.
Use Cautiously in: History of cardiovascular dis-
ease (sudden death has occurred in children with
structural cardiac abnormalities or other serious
heart problems); Hypertension; Diabetes mellitus;
History of contact sensitization with transdermal
product (may be atqrisk for systemic sensitization
reactions with oral products); Geri: Geriatric or de-
bilitated patients; Continual use (may result in psy-
chological or physical dependence); Seizure disor-
ders (may lower seizure threshold); Concerta
product should be used cautiously in patients with
esophageal motility disorders or severe GI narrow-
ing (mayqthe risk of obstruction); OB, Lactation:
Safety not established; Pedi: Growth suppression
may occur in children with long term use; children
�6 yr (transdermal only).

Adverse Reactions/Side Effects
CNS: hyperactivity, insomnia, restlessness, tremor,
behavioral disturbances, dizziness, hallucinations,
headache, irritability, mania, thought disorder.
EENT: blurred vision. CV: SUDDEN DEATH, hyperten-
sion, palpitations, tachycardia, hypotension. GI: an-
orexia, constipation, cramps, diarrhea, dry mouth,
metallic taste, nausea, vomiting. Derm: contact sen-
sitization (erythema, edema, papules, vesicles)
(transdermal), erythema, rashes. Metab: growth
suppression, weight loss (may occur with prolonged
use). Neuro: akathisia, dyskinesia, tics. Misc: fe-
ver, hypersensitivity reactions, physical dependence,
psychological dependence, tolerance.

Interactions
Drug-Drug:qsympathomimetic effects with other
adrenergics, including vasoconstrictors, decon-
gestants, and halogenated anesthetics. Use with
MAO inhibitors or vasopressors may result in
hypertensive crisis (concurrent use or use within 14
days of MAO inhibitors is contraindicated). Metabo-
lism of warfarin, phenytoin, phenobarbital,
primidone, phenylbutazone, selective sero-
tonin reuptake inhibitors, and tricyclic antide-
pressants may bepand effectsq. Avoid concur-
rent use with pimozide (may mask cause of tics).
Maypthe effectiveness of antihypertensives.
Drug-Natural Products: Use with caffeine-con-
taining herbs (guarana, tea, coffee)qstimulant
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effect. St. John’s wort mayqserious side effects
(concurrent use is NOT recommended).
Drug-Food: Excessive use of caffeine-containing
foods or beverages (coffee, cola, tea) may cause
qCNS stimulation.

Route/Dosage
PO (Adults): ADHD—5–20 mg 2–3 times daily
as prompt-release tablets. When maintenance dose
is determined, may change to extended-release for-
mulation. Narcolepsy—10 mg 2–3 times/day;
maximum dose 60 mg/day.
PO (Children �6 yr): Prompt release tablets—
0.3 mg/kg/dose or 2.5–5 mg before breakfast and
lunch;qby 0.1 mg/kg/dose or by 5–10 mg/day at
weekly intervals (not to exceed 60 mg/day or 2 mg/
kg/day). When maintenance dose is determined,
may change to extended-release formulation. Ri-
talin SR, Metadate ER—may be used in place of
the prompt-release tablets when the 8-hour dosage
corresponds to the titrated 8-hour dosage of the
prompt-release tablets; Ritalin LA—can be used in
place of twice daily regimen given once daily at same
total dose, or in place of SR product at same dose;
Concerta (patients who have not taken methyl-
phenidate previously)—18 mg once daily in the
morning initially, may be titrated as needed up to 54
mg/day. Concerta (patients are currently taking
other forms of methylphenidate)—18 mg once
daily in the morning if previous dose was 5 mg 2–3
times daily or 20 mg daily as SR product, 36 mg
once daily in the morning if previous dose was 10
mg 2–3 times daily or 40 mg daily as SR product,
54 mg once daily in the morning if previous dose
was 15 mg 2–3 times daily or 60 mg once daily as
SR product. Metadate CD—20 mg once daily. Dos-
age may be adjusted in weekly 20-mg increments to
a maximum of 60 mg/day taken once daily in the
morning.
Transdermal (Children 6–17 yr): Apply one 10-
mg patch initially (should be applied 2 hr before de-
sired effect and removed 9 hr after application);
may be titrated based on response and tolerability;
mayqto 15-mg patch after 1 week, and then to 20-
mg patch after another week, and then to 30-mg
patch after another week.

Availability (generic available)
Immediate-release tablets: 5 mg, 10 mg, 20 mg.
Cost: Generic—5 mg $149.95/100, 10 mg
$79.96/100, 20 mg $104.95/100. Extended-re-
lease tablets (Metadate ER, Methylin ER): 10
mg, 20 mg. Cost: 10 mg $159.95/100, 20 mg
$244.36/100. Extended-release tablets (Con-
certa): 18 mg, 27 mg, 36 mg, 54 mg. Cost: 18 mg

$539.95/90, 27 mg $602.94/90, 36 mg $585.94/90,
54 mg $634.93/90. Sustained-release tablets
(Ritalin SR): 20 mg. Cost: Generic—$161.95/
90. Extended-release capsules (Metadate CD):
10 mg, 20 mg, 30 mg, 40 mg, 50 mg, 60 mg. Cost:
10 mg $445.93/90, 20 mg $299.99/90, 30 mg
$299.95/90$34.68/30. Extended-release cap-
sules (Ritalin LA): 10 mg, 20 mg, 30 mg, 40 mg.
Cost: 10 mg $299.97/90, 20 mg $445.44/90, 30 mg
$445.44/90, 60 mg $730.90/90. Chewable tablets
(Methylin) (grape flavor): 2.5 mg, 5 mg, 10 mg.
Cost: 5 mg $69.95/100, 10 mg $69.95/100. Oral
solution (Methylin) (grape flavor): 5 mg/5 mL,
10 mg/5 mL. Transdermal system: releases 10
mg/9 hr, releases 15 mg/9 hr, releases 20 mg/9 hr,
releases 30 mg/9 hr. Cost: 10 mg/9 hr $554.94/90,
15 mg/9 hr $538.95/90, 20 mg/9 hr $546.65/90, 30
mg/9 hr $540.98/90.

NURSING IMPLICATIONS
Assessment
● Monitor BP, pulse, and respiration before admin-

istering and periodically during therapy. Obtain a
history (including assessment of family history of
sudden death or ventricular arrhythmia), physical
exam to assess for cardiac disease, and further
evaluation (ECG and echocardiogram), if indi-
cated. If exertional chest pain, unexplained syn-
cope, or other cardiac symptoms occur, evaluate
promptly.

● Monitor closely for behavior change.
● Pedi: Monitor growth, both height and weight, in

children on long-term therapy.
● May produce a false sense of euphoria and well-

being. Provide frequent rest periods and observe
patient for rebound depression after the effects of
the medication have worn off.

● Methylphenidate has high dependence and abuse
potential. Tolerance to abuse of medication oc-
curs rapidly; do not increase dose.

● ADHD: Assess children for attention span, im-
pulse control, and interactions with others. Ther-
apy may be interrupted at intervals to determine
whether symptoms are sufficient to continue ther-
apy.

● Narcolepsy: Observe and document frequency
of episodes.

● Transdermal: Assess skin for signs of contact
sensitization (erythema with edema, papules, or
vesicles that does not improve within 48 hr or
spreads beyond patch site) during therapy. May
lead to systemic sensitization to other forms of
methylphenidate (flare-up of previous dermatitis
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or prior positive patch-test sites, generalized skin
eruptions, headache, fever, malaise, arthralgia,
diarrhea, vomiting). If contact sensitization devel-
ops and oral methylphenidate is instituted, moni-
tor closely.

● Lab Test Considerations: Monitor CBC, dif-
ferential, and platelet count periodically in pa-
tients receiving prolonged therapy.

Potential Nursing Diagnoses
Disturbed thought process (Side Effects)

Implementation
● Do not confuse Metadate ER/CD (methylpheni-

date), or methylphenidate with methadone. Do
not confuse Metadate CD with Metadate ER. Do
not confuse Ritalin LA with Ritalin SR.

● PO: Administer immediate and sustained-release
tablets on an empty stomach (30–45 min before
a meal). Sustained-release tablets should be swal-
lowed whole; do not break, crush, or chew. Me-
date CD and Ritalin LA capsules may be opened
and sprinkled on cool applesauce; entire mixture
should be ingested immediately and followed by a
drink of water. Do not store for future use. Con-
certa may be administered without regard to
food, but must be taken with water, milk, or
juice.

● Transdermal: Apply patch to a clean, dry site on
the hip which is not oily, damaged, or irritated;
do not apply to waistline where tight clothing may
rub it. Press firmly in place with palm of hand for
30 seconds to make sure of good contact with
skin, especially around edges. Alternate site daily.
Apply patch 2 hr before desired effect and re-
move 9 hr after applied; effects last several more
hours. Do not apply or reapply with dressings,
tape, or other adhesives. Do not cut patches.

● If difficulty in separating patch from release liner,
tearing, or other damage occurs during removal
from liner, discard patch and apply a new patch.
Inspect release liner to ensure no adhesive con-
taining medication has transferred to liner; if
transfer has occurred, discard patch. Avoid
touching adhesive during application; wash
hands immediately after application.

● If patch does not fully adhere or partially de-
taches, remove and replace with another patch.
Wear patched for a total of 9 hr, regardless of
number used. Exposure to water during bathing,
swimming, or showering may affect patch adher-
ence.

● Patches may be removed earlier before decreas-
ing dose if an unacceptable loss of appetite or in-
somnia occurs.

● Store patches at room temperature in a safe place
to prevent abuse and misuse; do not refrigerate
or freeze.

● To remove patch, peel off slowly. An oil-based
product (petroleum jelly, olive oil, mineral oil)
may be applied gently to facilitate removal. Upon
removal, fold so that adhesive side of patch ad-
heres to itself and flush down toilet or dispose of
in an appropriate lidded container.

Patient/Family Teaching
● Instruct patient to take medication as directed. If

an oral dose is missed, take the remaining doses
for that day at regularly spaced intervals; do not
double doses. Take the last dose before 6 PM to
minimize the risk of insomnia. Instruct patient
not to alter dose without consulting health care
professional. Abrupt cessation of high doses may
cause extreme fatigue and mental depression. In-
struct parent/caregiver to read the Medication
Guide prior to use and with each Rx refill; new
information may be available.

● Advise patient to check weight 2–3 times weekly
and report weight loss to health care profes-
sional.

● May cause dizziness or blurred vision. Caution
patient to avoid driving or activities requiring
alertness until response to medication is known.

● Inform patient and/or parents that shell of Con-
certa tablet may appear in the stool. This is no
cause for concern.

● Advise patient to avoid using caffeine-containing
beverages concurrently with this therapy.

● Advise patient to notify health care professional if
nervousness, insomnia, palpitations, vomiting,
skin rash, or fever occurs.

● Advise patient and/or parents to notify health care
professional of behavioral changes.

● Advise patient to notify health care professional of
all Rx or OTC medications, vitamins, or herbal
products being taken and to consult with health
care professional before taking other medica-
tions.

● Inform patient that health care professional may
order periodic holidays from the drug to assess
progress and to decrease dependence.

● Emphasize the importance of routine follow-up
exams to monitor progress.

● Transdermal: Encourage parent or caregiver to
use the administration chart included in package
to monitor application and removal time and dis-
posal method.

● Caution patient to avoid exposing patch to direct
external heat sources (hair dryers, heating pads,
electric blankets, heated water beds, etc). May in-
crease rate and extent of absorption.

● Inform parent/caregiver that skin redness, itching
and small bumps on the skin are common. If
swelling or blistering occurs, the patch should
not be worn and health care professional noti-
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fied. Caution parent/caregiver not to apply hydro-
cortisone or other solutions, creams, ointments,
or emollients prior to application.

● Advise patient referred for MRI test to discuss
patch with referring health care professional and
MRI facility to determine if removal of patch is
necessary prior to test and for directions for re-
placing patch.

● Home Care Issues: Pedi: Advise parents to no-
tify school nurse of medication regimen.

Evaluation/Desired Outcomes
● Improved attention span and social interactions

in ADHD.
● Decreased frequency of narcoleptic symptoms.

methylPREDNISolone, See
CORTICOSTEROIDS (SYSTEMIC).

metoclopramide
(met-oh-kloe-pra-mide)
Metozolv ODT, Reglan, Reglan ODT
Classification
Therapeutic: antiemetics

Pregnancy Category B

Indications
Prevention of chemotherapy-induced emesis. Treat-
ment of postsurgical and diabetic gastric stasis. Fa-
cilitation of small bowel intubation in radiographic
procedures. Management of gastroesophageal re-
flux. Treatment and prevention of postoperative nau-
sea and vomiting when nasogastric suctioning is un-
desirable. Unlabeled Use: Treatment of hiccups.
Adjunct management of migraine headaches.

Action
Blocks dopamine receptors in chemoreceptor trig-
ger zone of the CNS. Stimulates motility of the upper
GI tract and accelerates gastric emptying. Thera-
peutic Effects: Decreased nausea and vomiting.
Decreased symptoms of gastric stasis. Easier pas-
sage of nasogastric tube into small bowel.

Pharmacokinetics
Absorption: Well absorbed from the GI tract, from
rectal mucosa, and from IM sites.
Distribution: Widely distributed into body tissues
and fluids. Crosses blood-brain barrier and pla-
centa. Enters breast milk in concentrations greater
than plasma.

Metabolism and Excretion: Partially metabo-
lized by the liver; 25% eliminated unchanged in the
urine.
Half-life: 2.5–6 hr.

TIME/ACTION PROFILE (effects on
peristalsis)

ROUTE ONSET PEAK DURATION

PO 30–60 min unknown 1–2 hr
IM 10–15 min unknown 1–2 hr
IV 1–3 min immediate 1–2 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Possible GI
obstruction or hemorrhage; History of seizure disor-
ders; Pheochromocytoma; Parkinson’s disease.
Use Cautiously in: History of depression; Diabe-
tes (may alter response to insulin); Renal impair-
ment (pdose in CCr �50 mL/min); Chronic use � 3
mo (qrisk for tardive dyskinesia); OB, Lactation:
Safety not established; Pedi: Prolonged clearance in
neonates can result in high serum concentrations
andqthe risk for methemoglobinemia. Side effects
are more common in children, especially extrapy-
ramidal reactions; Geri: More susceptible to overse-
dation, extrapyramidal reactions, and tardive dyski-
nesia.

Adverse Reactions/Side Effects
CNS: drowsiness, extrapyramidal reactions, rest-
lessness, NEUROLEPTIC MALIGNANT SYNDROME, anxiety,
depression, irritability, tardive dyskinesia. CV: ar-
rhythmias (supraventricular tachycardia, bradycar-
dia), hypertension, hypotension. GI: constipation,
diarrhea, dry mouth, nausea. Endo: gynecomastia.
Hemat: methemoglobinemia, neutropenia, leuko-
penia, agranulocytosis.

Interactions
Drug-Drug: Additive CNS depression with other
CNS depressants, including alcohol, antide-
pressants, antihistamines, opioid analgesics,
and sedative/hypnotics. Mayqabsorption and
risk of toxicity from cyclosporine. May affect the GI
absorption of other orally administered drugs as
a result of effect on GI motility. May exaggerate hy-
potension during general anesthesia.qrisk of ex-
trapyramidal reactions with agents such as halo-
peridol or phenothiazines. Opioids and
anticholinergics may antagonize the GI effects of
metoclopramide. Use cautiously with MAO inhibi-
tors (causes release of catecholamines). Mayq
neuromuscular blockade from succinylcholine.
Maypeffectiveness of levodopa. Mayqtacroli-
mus serum levels.
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Route/Dosage
Prevention of Chemotherapy-Induced
Vomiting
PO, IV (Adults and Children): 1–2 mg/kg 30
min before chemotherapy. Additional doses of 1–2
mg/kg may be given q 2–4 hr, pretreatment with di-
phenhydramine willpthe risk of extrapyramidal re-
actions to this dose.

Facilitation of Small Bowel Intubation
IV (Adults and Children � 14 yr): 10 mg over
1–2 min.
IV (Children 6–14 yr): 2.5–5 mg (dose should
not exceed 0.5 mg/kg) over 1–2 min.
IV (Children �6 yr): 0.1 mg/kg over 1–2 min.

Diabetic Gastroparesis
PO, IV (Adults): 10 mg 30 min before meals and at
bedtime for 2–8 weeks.

Gastroesophageal Reflux
PO, IM, IV (Adults): 10–15 mg 30 min before
meals and at bedtime (not to exceed 0.5 mg/kg/
day). A single dose of 20 mg may be given preven-
tively. Some patients may respond to doses as small
as 5 mg.
PO, IM, IV (Neonates , Infants, and Children):
0.4–0.8 mg/kg/day in 4 divided doses.

Postoperative Nausea/Vomiting
IM, IV (Adults and Children � 14 yr): 10 mg at
the end of surgical procedure, repeat in 6–8 hr if
needed.
IM, IV (Children �14 yr): 0.1–0.2 mg/kg/dose,
repeat in 6–8 hr if needed.

Treatment of Hiccups
PO, IM (Adults): 10–20 mg 4 times daily PO; may
be preceded by a single 10-mg dose IM (unla-
beled).

Availability (generic available)
Tablets: 5 mg, 10 mg. Orally disintegrating tab-
lets: 5 mg, 10 mg. Oral solution (apricot-peach
flavor): 5 mg/5 mL. Injection: 5 mg/mL.

NURSING IMPLICATIONS
Assessment
● Assessfor nausea, vomiting, abdominal distention,

and bowel sounds before and after administra-
tion.

● Assess for extrapyramidal side effects (parkinso-
nian—difficulty speaking or swallowing, loss of
balance control, pill rolling, mask-like face, shuf-
fling gait, rigidity, tremors; and dystonic—mus-
cle spasms, twisting motions, twitching, inability
to move eyes, weakness of arms or legs) periodi-
cally throughout course of therapy. May occur

weeks to months after initiation of therapy and
are reversible on discontinuation. Dystonic reac-
tions may occur within minutes of IV infusion and
stop within 24 hr of discontinuation of metoclo-
pramide. May be treated with 50 mg of IM di-
phenhydramine or diphenhydramine 1 mg/kg IV
may be administered prophylactically 15 min be-
fore metoclopramide IV infusion.

● Monitor for tardive dyskinesia (uncontrolled
rhythmic movement of mouth, face, and extremi-
ties; lip smacking or puckering; puffing of
cheeks; uncontrolled chewing; rapid or worm-
like movements of tongue). Usually occurs after a
year or more of continued therapy; risk of tardive
dyskinesia increases with total cumulative dose.
Report immediately and discontinue metoclopra-
mide; may be irreversible.

● Monitor for neuroleptic malignant syndrome (hy-
perthermia, muscle rigidity, altered conscious-
ness, irregular pulse or BP, tachycardia, and dia-
phoresis).

● Assess for signs of depression periodically
throughout therapy.

● Lab Test Considerations: May alter hepatic
function test results.

● May causeqserum prolactin and aldosterone
concentrations.

Potential Nursing Diagnoses
Imbalanced nutrition: less than body requirements
(Indications)
Risk for injury (Side Effects)

Implementation
● PO: Administer doses 30 min before meals and at

bedtime.
● Do not to remove orally disintegrating tablets

from the bottle until just prior to dosing. Remove
tablet from bottle with dry hands and immediately
place on tongue to disintegrate and swallow with
saliva. Tablet typically disintegrates in 1–1.5 min-
utes. Administration with liquid is not necessary.

● IM: For prevention of postoperative nausea and
vomiting, inject IM near the end of surgery.

IV Administration

● pH: 2.5–6.5.
● Direct IV: Administer IV dose 30 min before ad-

ministration of chemotherapeutic agent. Rate:
Doses may be given slowly over 1–2 min. Rapid
administration causes a transient but intense feel-
ing of anxiety and restlessness followed by drows-
iness.

● Intermittent Infusion: Diluent: May be di-
luted for IV infusion in 50 mL of D5W, 0.9% NaCl,
D5/0.45% NaCl, Ringer’s solution, or LR. Diluted
solution is stable for 48 hr if protected from light
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or 24 hr under normal light. Concentration:
May dilute to 0.2 mg/mL or give undiluted at 5
mg/mL. Rate: Infuse slowly (maximum rate 5
mg/min) over at least 15–30 min.

● Y-Site Compatibility: aldesleukin, alemtu-
zumab, alfentanil, amifostine, amikacin, amino-
phylline, amphotericin B lipid complex, anidula-
fungin, argatroban, ascorbic acid, atracurium,
atropine, azathioprine, aztreonam, benztropine,
bivalirudin, bleomycin, bumetanide, buprenor-
phine, butorphanol, calcium chloride, calcium
gluconate, carboplatin, caspofungin, cefazolin,
cefoperazone, cefotaxime, cefotetan, cefoxitin,
ceftaroline, ceftazidime, ceftriaxone, cefuroxime,
chloramphenicol, chlorpromazine, ciprofloxacin,
cisatracurium, cisplatin, cladribine, clindamycin,
cyanocobalamin, cyclophosphamide, cyclospor-
ine, cytarabine, dactinomycin, daptomycin, dexa-
methasone, dexmedetomidine, digoxin, diltiazem,
diphenhydramine, dobutamine, docetaxel, dopa-
mine, doripenem, doxacurium, doxapram, doxo-
rubicin hydrochloride, doxycyline, droperidol,
enalaprilat, ephedrine, epinephrine, epirubicin,
epoetin alfa, eptifibatide, ertapenam, erythromy-
cin, esmolol, etoposide, etoposide phosphate,
famotidine, fenoldopam, fentanyl, filgrastim, flu-
conazole, fludarabine, folic acid, foscarnet, gem-
citabine, gentamicin, glycopyrrolate, granisetron,
heparin, hetastarch, hydrocortisone sodium suc-
cinate, hydromorphone, idarubicin, ifosfamide,
imipenem/cilastatin, indomethacin, insulin, irino-
tecan, isoproterenol, ketamine, ketorolac, labeta-
lol, leucovorin, levofloxacin, lidocaine, linezolid,
lorazepam, magnesium sulfate, mannitol, mech-
lorethamine, melphalan, meperidine, merope-
nem, metaraminol, methadone, methotrexate,
methoxamine, methyldopate, methylpredniso-
lone, metoprolol, metronidazole, midazolam,
milrinone, mitomycin, mitoxantrone, morphine,
multiple vitamins, mycophenolate, nafcillin, nal-
buphine, naloxone, nesiritide, nitroglycerin, ni-
troprusside, norepinephrine, octreotide, ondan-
setron, oxacillin, oxaliplatin, oxytocin, paclitaxel,
palonosetron, pamidronate, pancuronium, pan-
toprazole, papaverine, pemetrexed, penicillin G,
pentamidine, pentazocine, pentobarbital, pheno-
barbital, phentolamine, phenylephrine, phytona-
dione, piperacillin/tazobactam, potassium ace-
tate, potassium chloride, procainamide,
prochlorperazine, promethazine, propranolol,
protamine, pyridoxine, quinupristin/dalfopristin,
ranitidine, remifentanil, rituximab, rocuronium,
sargramostim, sodium acetate, sodium bicarbon-
ate, streptokinase, succinylcholine, sufentanil,

tacrolimus, telavancin, teniposide, theophylline,
thiamine, thiotepa, ticarcillin/clavulanate, tigecyc-
line, tirofiban, tobramycin, tolazoline, topotecan,
trastuzumab, trimetaphan, vancomycin, vasopres-
sin, vecuronium, verapamil, vinblastine, vincris-
tine, vinorelbine, voriconazole, zidovudine, zo-
ledronic acid.

● Y-Site Incompatibility: amphotericin B choles-
teryl, amphotericin B colloidal, amphotericin B
liposome, amsacrine, carmustine, cefepime, dan-
trolene, diazepam, diazoxide, doxorubicin lipo-
some, ganciclovir, phenytoin, propofol, trimetho-
prim/sulfamethoxazole.

Patient/Family Teaching
● Instruct patient to take metoclopramide as di-

rected. Take missed doses as soon as remem-
bered if not almost time for next dose. Advise pa-
tient to read the Medication Guide before
starting therapy and with each Rx refill in case of
changes.

● Pedi: Unintentional overdose has been reported
in infants and children with the use of metoclo-
pramide oral solution. Teach parents how to ac-
curately read labels and administer medication.

● May cause drowsiness. Caution patient to avoid
driving or other activities requiring alertness until
response to medication is known.

● Advise patient to avoid concurrent use of alcohol
and other CNS depressants while taking this med-
ication.

● Inform patient of risk of extrapyramidal symp-
toms, tardive dyskinesia, and neuroleptic malig-
nant syndrome. Advise patient to notify health
care professional immediately if involuntary or
repetitive movements of eyes, face, or limbs oc-
cur.

Evaluation/Desired Outcomes
● Prevention or relief of nausea and vomiting.
● Decreased symptoms of gastric stasis.
● Facilitation of small bowel intubation.
● Decreased symptoms of esophageal reflux.
● Metoclopramide should not be used for more

than 12 wks due to risk of tardive dyskinesia.

metolazone (me-tole-a-zone)
Zaroxolyn
Classification
Therapeutic: antihypertensives, diuretics
Pharmacologic: thiazide-like diuretics

Pregnancy Category B
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Indications
Mild to moderate hypertension. Edema associated
with HF or the nephrotic syndrome.

Action
Increases excretion of sodium and water by inhibit-
ing sodium reabsorption in the distal tubule. Pro-
motes excretion of chloride, potassium, magnesium,
and bicarbonate. May produce arteriolar dilation.
Therapeutic Effects: Lowering of BP in hyperten-
sive patients. Diuresis with subsequent mobilization
of edema. Effect may continue in renal impairment.

Pharmacokinetics
Absorption: Absorption is variable.
Distribution: Unknown.
Metabolism and Excretion: Excreted mainly
unchanged by the kidneys.
Half-life: 8 hr.

TIME/ACTION PROFILE (diuretic effect†)

ROUTE ONSET PEAK DURATION

PO 1 hr 2 hr 12–24 hr

†Full antihypertensive effect may take days– weeks

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Cross-sen-
sitivity with other sulfonamides may exist; Anuria;
Lactation: Lactation.
Use Cautiously in: Severe hepatic impairment;
OB: Safety not established; Pedi: Safety not estab-
lished; may be more susceptible to diuretic and hy-
pokalemic effects; Geri:qsensitivity to drug effects.

Adverse Reactions/Side Effects
CNS: drowsiness, lethargy. CV: chest pain, hypoten-
sion, palpitations. GI: anorexia, bloating, cramping,
drug-induced hepatitis, nausea, pancreatitis, vomit-
ing. Derm: photosensitivity, rashes. Endo: hyper-
glycemia. F and E: hypokalemia, dehydration, hy-
percalcemia, hypochloremic alkalosis,
hypomagnesemia, hyponatremia, hypophospha-
temia, hypovolemia. Hemat: blood dyscrasias. Me-
tab: hyperuricemia. MS: muscle cramps.

Interactions
Drug-Drug:qrisk of hypotension with nitrates,
acute ingestion of alcohol, or other anti-
hypertensives.qrisk of hypokalemia with corti-
costeroids, amphotericin B, piperacillin, or ti-
carcillin. Mayqthe risk of digoxin toxicity.pthe
excretion of lithium; may cause toxicity. Maypthe
effectiveness of methenamine. Stimulant laxa-
tives (including aloe, senna) mayqrisk of potas-
sium depletion.
Drug-Food: Food mayqextent of absorption.

Route/Dosage
PO (Adults): Hypertension—2.5–5 mg/day;
edema—5–20 mg/day.

Availability (generic available)
Tablets: 2.5 mg, 5 mg, 10 mg.

NURSING IMPLICATIONS
Assessment
● Monitor BP, intake and output, and daily weight,

and assess feet, legs, and sacral area for edema
daily.

● Assess patient, especially if taking digoxin, for an-
orexia, nausea, vomiting, muscle cramps, pares-
thesia, and confusion. Notify health care profes-
sional if these signs of electrolyte imbalance
occur. Patients taking digoxin are at risk of di-
goxin toxicity because of the potassium-depleting
effect of the diuretic.

● Assess patient for allergy to sulfonamides.
● Hypertension: Monitor BP before and periodi-

cally during therapy.
● Monitor frequency of prescription refills to deter-

mine compliance.
● Lab Test Considerations: Monitor electro-

lytes (especially potassium), blood glucose, BUN,
and serum creatinine and uric acid levels before
and periodically during therapy.

● May causeqin serum and urine glucose in dia-
betic patients.

● May cause anqin serum bilirubin, calcium, cre-
atinine, and uric acid, and apin serum magne-
sium, potassium, and sodium and urinary cal-
cium concentrations.

● May causepserum protein-bound iodine (PBI)
concentrations.

● May causeqserum cholesterol, low-density lipo-
protein, and triglyceride concentrations.

Potential Nursing Diagnoses
Excess fluid volume (Indications)
Risk for deficient fluid volume (Side Effects)

Implementation
● Do not confuse metolazone with methimazole.
● Administer in the morning to prevent disruption

of sleep cycle.
● Intermittent dose schedule may be used for con-

tinued control of edema.
● PO: May give with food or milk to minimize GI ir-

ritation.

Patient/Family Teaching
● Instruct patient to take metolazone at the same

time each day. Take missed doses as soon as re-
membered but not just before next dose is due.
Do not double doses.
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● Instruct patient to monitor weight biweekly and
notify health care professional of significant
changes.

● Caution patient to change positions slowly to min-
imize orthostatic hypotension; may be potentiated
by alcohol.

● Advise patient to use sunscreen and protective
clothing in the sun to prevent photosensitivity re-
actions.

● Instruct patient to discuss dietary potassium re-
quirements with health care professional (see
Appendix M).

● Instruct patient to notify health care professional
of medication regimen before treatment or sur-
gery.

● Advise patient to report muscle weakness,
cramps, nausea, vomiting, diarrhea, or dizziness
to health care professional.

● Emphasize the importance of routine follow-up
exams.

● Hypertension: Advise patient to continue taking
the medication even if feeling better. Medication
controls but does not cure hypertension.

● Encourage patient to comply with additional in-
terventions for hypertension (weight reduction,
low-sodium diet, regular exercise, smoking ces-
sation, moderation of alcohol consumption, and
stress management).

● Instruct patient and family in correct technique
for monitoring weekly BP.

● Advise patient to notify health care professional of
all Rx or OTC medications, vitamins, or herbal
products being taken and to consult with health
care professional before taking other medica-
tions, especially cough or cold preparations, con-
currently with this therapy.

Evaluation/Desired Outcomes
● Decrease in BP.
● Increase in urine output.
● Decrease in edema.

HIGH ALERT

metoprolol (me-toe-proe-lole)
Betaloc IV, Lopresor,
Lopresor SR, Lopressor, Toprol-XL

Classification
Therapeutic: antianginals, antihypertensives
Pharmacologic: beta blockers

Pregnancy Category C

Indications
Hypertension. Angina pectoris. Prevention of MI and
decreased mortality in patients with recent MI. Man-
agement of stable, symptomatic (class II or III)
heart failure due to ischemic, hypertensive or car-
diomyopathc origin (may be used with ACE inhibi-
tors, diuretics and/or digoxin; Toprol XL only). Un-
labeled Use: Ventricular arrhythmias/tachycardia.
Migraine prophylaxis. Tremors. Aggressive behavior.
Drug-induced akathisia. Anxiety.

Action
Blocks stimulation of beta1(myocardial)-adrenergic
receptors. Does not usually affect beta2(pulmonary,
vascular, uterine)-adrenergic receptor sites. Ther-
apeutic Effects: Decreased BP and heart rate. De-
creased frequency of attacks of angina pectoris. De-
creased rate of cardiovascular mortality and
hospitalization in patients with heart failure.

Pharmacokinetics
Absorption: Well absorbed after oral administra-
tion.
Distribution: Crosses the blood-brain barrier,
crosses the placenta; small amounts enter breast
milk.
Metabolism and Excretion: Mostly metabolized
by the liver (primarily by CYP2D6; the CYP2D6 en-
zyme system exhibits genetic polymorphism);
�7% of population may be poor metabolizers and
may have significantlyqmetoprolol concentrations
and anqrisk of adverse effects).
Half-life: 3–7 hr.

TIME/ACTION PROFILE (cardiovascular
effects)

ROUTE ONSET PEAK DURATION

PO† 15 min unknown 6–12 hr
PO–ER unknown 6–12 hr 24 hr
IV immediate 20 min 5–8 hr

†Maximal effects on BP (chronic therapy) may not occur for
1 wk. Hypotensive effects may persist for up to 4 wk after dis-
continuation

Contraindications/Precautions
Contraindicated in: Uncompensated HF; Pulmo-
nary edema; Cardiogenic shock; Bradycardia, heart
block, or sick sinus syndrome (in absence of a
pacemaker).
Use Cautiously in: Renal impairment; Hepatic
impairment; Geri:qsensitivity to beta blockers; ini-
tial dose reduction recommended; Pulmonary dis-
ease (including asthma; beta1 selectivity may be lost
at higher doses); Diabetes mellitus (may mask signs
of hypoglycemia); Thyrotoxicosis (may mask symp-
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toms); Patients with a history of severe allergic reac-
tions (intensity of reactions may be increased); Un-
treated pheochromocytoma (initiate only after alpha
blocker therapy started); OB, Lactation, Pedi: Safety
not established; all agents cross the placenta and
may cause fetal/neonatal bradycardia, hypotension,
hypoglycemia, or respiratory depression.

Adverse Reactions/Side Effects
CNS: fatigue, weakness, anxiety, depression, dizzi-
ness, drowsiness, insomnia, memory loss, mental
status changes, nervousness, nightmares. EENT:
blurred vision, stuffy nose. Resp: bronchospasm,
wheezing. CV: BRADYCARDIA, HF, PULMONARY EDEMA,
hypotension, peripheral vasoconstriction. GI: con-
stipation, diarrhea, drug-induced hepatitis, dry
mouth, flatulence, gastric pain, heartburn,qliver
enzymes, nausea, vomiting. GU: erectile dysfunc-
tion,plibido, urinary frequency. Derm: rashes.
Endo: hyperglycemia, hypoglycemia. MS: arthral-
gia, back pain, joint pain. Misc: drug-induced lupus
syndrome.

Interactions
Drug-Drug: General anesthesia, IV phenytoin,
and verapamil may causeqmyocardial depres-
sion.qrisk of bradycardia when used with digoxin,
verapamil, diltiazem, or clonidine.qhypoten-
sion may occur with other antihypertensives,
acute ingestion of alcohol, or nitrates. Concurrent
use with amphetamines, cocaine, ephedrine,
epinephrine, norepinephrine, phenylephrine,
or pseudoephedrine may result in unopposed al-
pha-adrenergic stimulation (excessive hypertension,
bradycardia). Concurrent administration of thyroid
administration maypeffectiveness. May alter the ef-
fectiveness of insulins or oral hypoglycemic
agents (dose adjustments may be necessary). May
pthe effectiveness of theophylline. Maypthe
beneficial beta1-cardiovascular effects of dopamine
or dobutamine. Use cautiously within 14 days of
MAO inhibitor therapy (may result in hyperten-
sion).

Route/Dosage
When switching from immediate-release
to extended-release product, the same to-
tal daily dose can be used
PO (Adults): Antihypertensive/antianginal—
25–100 mg/day as a single dose initially or 2 di-
vided doses; may beqq 7 days as needed up to 450
mg/day (immediate-release) or 400 mg/day (ex-
tended-release) (for angina, give in divided doses).
Extended-release products are given once daily.
MI—25–50 mg (starting 15 min after last IV dose)
q 6 hr for 48 hr, then 100 mg twice daily. Heart
failure—12.5–25 mg once daily (of extended-re-

lease), can be doubled every 2 wk up to 200 mg/
day. Migraine prevention—50–100 mg 2–4
times daily (unlabeled).
IV (Adults): MI—5 mg q 2 min for 3 doses, fol-
lowed by oral dosing.

Availability (generic available)
Tablets (tartrate): 25 mg, 50 mg, 100 mg. Cost:
Generic—25 mg $10.00/180, 50 mg $10.00/180,
100 mg $10.00/180. Extended-release tablets
(succinate; Toprol XL): 25 mg, 50 mg, 100 mg,
200 mg. Cost: Generic—25 mg $79.97/90, 50 mg
$86.97/90, 100 mg $115.95/90, 200 mg $195.99/
90. Injection: 1 mg/mL. In combination with:
hydrochlorothiazide (Lopressor HCT). See
Appendix B.

NURSING IMPLICATIONS
Assessment
● Monitor BP, ECG, and pulse frequently during

dose adjustment and periodically during therapy.
● Monitor frequency of prescription refills to deter-

mine compliance.
● Monitor vital signs and ECG every 5–15 min dur-

ing and for several hours after parenteral admin-
istration. If heart rate �40 bpm, especially if car-
diac output is also decreased, administer
atropine 0.25–0.5 mg IV.

● Monitor intake and output ratios and daily
weights. Assess routinely for signs and symptoms
of HF (dyspnea, rales/crackles, weight gain, pe-
ripheral edema, jugular venous distention).

● Angina: Assess frequency and characteristics of
anginal attacks periodically during therapy.

● Lab Test Considerations: May causeqBUN,
serum lipoprotein, potassium, triglyceride, and
uric acid levels.

● May causeqANA titers.
● May causeqin blood glucose levels.
● May causeqserum alkaline phosphatase, LDH,

AST, and ALT levels.

Potential Nursing Diagnoses
Decreased cardiac output (Side Effects)
Noncompliance (Patient/Family Teaching)

Implementation
● High Alert: IV vasoactive medications are inher-

ently dangerous. Before administering intra-
venously, have second practitioner independently
check original order and dose calculations.

● High Alert: Do not confuse Toprol-XL (meto-
prolol) with Topamax (topiramate). Do not con-
fuse Lopressor with Lyrica. Do not confuse meto-
prolol tartrate with metoprolol succinate.

● PO: Take apical pulse before administering. If
�50 bpm or if arrhythmia occurs, withhold medi-
cation and notify health care professional.
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● Administer metoprolol with meals or directly af-
ter eating.

● Extended-release tablets should be swallowed
whole; do not break, crush, or chew.

IV Administration

● pH: 5.0–8.0.
● Direct IV: Diluent: Administer undiluted. Con-

centration: 1 mg/mL. Rate: Administer over 1
min.

● Y-Site Compatibility: acyclovir, alemtuzumab,
alfentanil, alteplase, amikacin, aminocaproic
acid, aminophylline, amiodarone, amphotericin
B liposome, anidulafungin, argatroban, ascorbic
acid, atracurium, atropine, azathioprine, az-
treonam, benztropine, bivalirudin, bleomycin,
bumetanide, buprenorphine, butorphanol, cal-
cium chloride, calcium gluconate, carboplatin,
carmustine, caspofungin, cefazolin, cefonocid,
cefoperazone, cefotaxime, cefotetan, cefoxitin,
ceftaroline, ceftazidime, ceftriaxone, cefuroxime,
chloramphenicol, chlorpromazine, cisplatin,
clindamycin, cyanocobalamin, cyclophospha-
mide, cyclosporine, cytarabine, dactinomycin,
daptomycin, dexamethasone, dexmedetomidine,
digoxin, diltiazem, diphenhydramine, dobuta-
mine, docetaxel, dopamine, doxacurium, doxo-
rubicin, doxycycline, enalaprilat, ephedrine, epi-
nephrine, epirubicin, epoetin alfa, eptifibatide,
esmolol, etoposide, etoposide phosphate, famoti-
dine, fenoldopam, fentanyl, fluconazole, fludara-
bine, fluorouracil, folic acid, furosemide, ganci-
clovir, gemcitabine, gentamicin, glycopyrrolate,
granisetron, heparin, hetastarch, hydrocortisone,
hydromorphone, idarubicin, ifosfamide, imipe-
nem/cilastatin, indomethacin, insulin, irinotecan,
isoproterenol, ketorolac, labetalol, linezolid, lor-
azepam, magnesium sulfate, mannitol, mechlor-
ethamine, meperidine, metaraminol, methotrex-
ate, methoxamine, methyldopate,
methylprednisolone, metoclopramide, metroni-
dazole, midazolam, milrinone, mitoxantrone,
morphine, multivitamins, mycophenolate, nafcil-
lin, nalbuphine, naloxone, nitroprusside, norepi-
nephrine, octreotide, ondansetron, oxacillin, ox-
aliplatin, oxytocin, paclitaxel, palonosetron,
pamidronate, pancuronium, papaverine, peme-
trexed, penicillin G, pentamidine, pentazocine,
pentobarbital, phenobarbital, phentolamine,
phenylephrine, phytonadione, piperacillin/tazo-
bactam, potassium acetate, potassium chloride,
procainamide, prochlorperazine, promethazine,
propranolol, protamine, pyridoxime, quinupris-
tin/dalfopristin, ranitidine, rocuronium, sodium

bicarbonate, streptokinase, succinylcholine, su-
fentanil, tacrolimus, teniposide, theophylline, thi-
amine, thiotepa, ticarcillin/clavulanate, tigecyc-
line, tirofiban, tobramycin, tolazoline,
trimetaphan, vancomycin, vasopressin, vecuro-
nium, verapamil, vincristine, vinorelbine, vori-
conazole, zoledronic acid.

● Y-Site Incompatibility: allopruinol, amphoteri-
cin B cholesteryl, amphotericin B colloidal, am-
photericin B lipid complex, dantrolene, diaze-
pam, diazoxide, lepirudin, pantoprazole,
phenytoin, trimethoprim/sulfamethoxazole.

Patient/Family Teaching
● Instruct patient to take medication as directed, at

the same time each day, even if feeling well; do
not skip or double up on missed doses. Take
missed doses as soon as possible up to 8 hr be-
fore next dose. Abrupt withdrawal may precipitate
life-threatening arrhythmias, hypertension, or
myocardial ischemia.

● Teach patient and family how to check pulse daily
and BP biweekly and to report significant changes
to health care professional.

● May cause drowsiness. Caution patient to avoid
driving or other activities that require alertness
until response to the drug is known.

● Advise patient to change positions slowly to mini-
mize orthostatic hypotension.

● Caution patient that this medication may increase
sensitivity to cold.

● Instruct patient to notify health care professional
of all Rx or OTC medications, vitamins, or herbal
products being taken and to consult health care
professional before taking any Rx, OTC, or herbal
products, especially cold preparations, concur-
rently with this medication. Patients on anti-
hypertensive therapy should also avoid excessive
amounts of coffee, tea, and cola.

● Diabetics should closely monitor blood glucose,
especially if weakness, malaise, irritability, or fa-
tigue occurs. Medication does not block sweating
as a sign of hypoglycemia.

● Advise patient to notify health care professional if
slow pulse, difficulty breathing, wheezing, cold
hands and feet, dizziness, light-headedness, con-
fusion, depression, rash, fever, sore throat, un-
usual bleeding, or bruising occurs.

● Instruct patient to inform health care professional
of medication regimen before treatment or sur-
gery.

● Advise patient to carry identification describing
disease process and medication regimen at all
times.
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● Hypertension: Reinforce the need to continue
additional therapies for hypertension (weight
loss, sodium restriction, stress reduction, regular
exercise, moderation of alcohol consumption,
and smoking cessation). Medication controls but
does not cure hypertension.

Evaluation/Desired Outcomes
● Decrease in BP.
● Reduction in frequency of anginal attacks.
● Increase in activity tolerance.
● Prevention of MI.

metroNIDAZOLE
(me-troe-ni-da-zole)
Flagyl, Flagyl ER, MetroCream,
MetroGel, MetroGel-Vaginal, Metro-
Lotion, Metro IV, Nidagel, Noritate,

Novonidazol, Trikacide, Vandazole
Classification
Therapeutic: anti-infectives, antiprotozoals,
antiulcer agents

Pregnancy Category B

Indications
PO, IV: Treatment of the following anaerobic infec-
tions: Intra-abdominal infections (may be used with
a cephalosporin), Gynecologic infections, Skin and
skin structure infections, Lower respiratory tract in-
fections, Bone and joint infections, CNS infections,
Septicemia, Endocarditis. IV: Perioperative prophy-
lactic agent in colorectal surgery. PO: Amebicide in
the management of amebic dysentery, amebic liver
abscess, and trichomoniasis: Treatment of peptic ul-
cer disease caused by Helicobacter pylori. Topi-
cal: Treatment of acne rosacea. Vag: Management
of bacterial vaginosis. Unlabeled Use: Treatment
of giardiasis. Treatment of anti-infective associated
pseudomembranous colitis.

Action
Disrupts DNA and protein synthesis in susceptible
organisms. Therapeutic Effects: Bactericidal, tri-
chomonacidal, or amebicidal action. Spectrum:
Most notable for activity against anaerobic bacteria,
including: Bacteroides, Clostridium. In addition, is
active against: Trichomonas vaginalis, Entamoeba
histolytica, Giardia lamblia, H. pylori, Clostrid-
ium difficile.

Pharmacokinetics
Absorption: 80% absorbed after oral administra-
tion. Minimal absorption after topical or vaginal ap-
plication.
Distribution: Widely distributed into most tissues
and fluids, including CSF. Crosses the placenta and

enters fetal circulation rapidly; enters breast milk in
concentrations equal to plasma levels.
Metabolism and Excretion: Partially metabo-
lized by the liver (30–60%), partially excreted un-
changed in the urine, 6–15% eliminated in the fe-
ces.
Half-life: Neonates: 25–75 hr; Children and
adults: 6–12 hr.

TIME/ACTION PROFILE (PO, IV � blood
levels; topical � improvement in rosacea)

ROUTE ONSET PEAK DURATION

PO rapid 1–3 hr 8 hr
PO-ER rapid unknown up to 24 hr
IV rapid end of infu-

sion
6–8 hr

Topical 3 wk 9 wk 12 hr
Vaginal unknown 6–12 hr 12 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Hypersensi-
tivity to parabens (topical only); OB: First trimester
of pregnancy.
Use Cautiously in: History of blood dyscrasias;
History of seizures or neurologic problems; Severe
hepatic impairment (dosepsuggested); OB: Al-
though safety not established, has been used to treat
trichomoniasis in 2nd- and 3rd-trimester preg-
nancy—but not as single-dose regimen; Lactation:
If needed, use single dose and interrupt nursing for
24 hr thereafter; Patients receiving corticosteroids
or predisposed to edema (injection contains 28
mEq sodium/g metronidazole).

Adverse Reactions/Side Effects
CNS: SEIZURES, dizziness, headache, aseptic menin-
gitis (IV), encephalopathy (IV). EENT: optic neu-
ropathy, tearing (topical only). GI: abdominal pain,
anorexia, nausea, diarrhea, dry mouth, furry tongue,
glossitis, unpleasant taste, vomiting. Derm: STEV-
ENS-JOHNSON SYNDROME, rash, urticaria; topical
only, burning, mild dryness, skin irritation, transient
redness. Hemat: leukopenia. Local: phlebitis at IV
site. Neuro: peripheral neuropathy. Misc: super-
infection.

Interactions
Drug-Drug: Cimetidine maypmetabolism. Phe-
nobarbital and rifampinqmetabolism and may
peffectiveness. Metronidazoleqthe effects of phe-
nytoin, lithium, and warfarin. Disulfiram-like re-
action may occur with alcohol ingestion. May cause
acute psychosis and confusion with disulfiram.q
risk of leukopenia with fluorouracil or azathio-
prine.

Route/Dosage
PO (Adults): Anaerobic infections—7.5 mg/kg q
6 hr (not to exceed 4 g/day). Trichomoniasis—
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250 mg q 8 hr for 7 days or single 2-g dose or 1 g
twice daily for 1 day. Amebiasis—500–750 mg q 8
hr for 5–10 days. H. pylori—250 mg 4 times daily
or 500 mg twice daily for 1–2 wk (with other
agents). Bacterial vaginoses—750 mg once daily
as ER tablets for 7 days. Antibiotic associated
pseudomembranous colitis—250–500 mg 3–4
times/day for 10–14 days.
PO (Infants and Children): Anaerobic infec-
tions-30 mg/kg/day divided q 6 hr, maximum dose:
4 g/day Trichomoniasis—15–30 mg/kg/day di-
vided q 8 hr for 7–10 days. Amebiasis—35–50
mg/kg/day divided q 8 hr for 5–10 days (not to ex-
ceed 750 mg/dose). Antibiotic associated pseudo-
membranous colitis—30 mg/kg/day divided q 6
hr for 7–10 days. H. pylori—15–20 mg/kg/day di-
vided twice daily for 4 weeks.
IV, PO (Neonates 0–4 weeks, �1200 g): 7.5
mg/kg q 48 hr. Postnatal age �7 days, 1200–2000
g—7.5 mg/kg/day q 24 hr. Postnatal age �7 days,
�2000 g—15 mg/kg/day divided q 12 hr. Postna-
tal age �7 days, 1200–2000 g—15 mg/kg/day di-
vided q 12 hr. Postnatal age �7 days, �2000 g—
30 mg/kg/day divided q 12 hr.
IV (Adults): Anaerobic infections— Initial dose
15 mg/kg, then 7.5 mg/kg q 6–8 hr or 500 mg q 6–
8 hr (not to exceed 4 g/day). Perioperative prophy-
laxis— Initial dose 15 mg/kg 1 hr before surgery,
then 7.5 mg/kg 6 and 12 hr later. Amebiasis—
500–750 mg q 8 hr for 5–10 days.
IV (Children): Anaerobic infections—30 mg/kg/
day divided q 6 hr, maximum dose: 4 g/day.
Topical (Adults): Acne rosacea—Apply thin film
to affected area bid.
Vag (Adults): Bacterial vaginosis—One applica-
torful (5 g) 2 times daily for 5 days.

Availability (generic available)
Tablets: 250 mg, 500 mg. Extended-release
(ER) tablets: 750 mg. Capsules: 375 mg, 500
mg. Premixed injection: 500 mg/100 mL. Topi-
cal gel: 0.75%, 1%. Topical cream: 0.75%, 1%.
Topical lotion: 0.75%. Vaginal gel: 0.75% (37.5
mg/5 g applicatorful). In combination with: bis-
muth subsalicylate tablets and tetracycline capsules
(Helidac) as part of a compliance package; bismuth
subcitrate potassium and tetracycline (Pylera). See
Appendix B.

NURSING IMPLICATIONS
Assessment
● Assess for infection (vital signs; appearance of

wound, sputum, urine, and stool; WBC) at begin-
ning of and throughout therapy.

● Obtain specimens for culture and sensitivity be-
fore initiating therapy. First dose may be given be-
fore receiving results.

● Monitor neurologic status during and after IV in-
fusions. Inform health care professional if numb-
ness, paresthesia, weakness, ataxia, or seizures
occur.

● Monitor intake and output and daily weight, espe-
cially for patients on sodium restriction. Each 500
mg of premixed injectionfor dilution contains 14
mEq of sodium.

● Assess for rash periodically during therapy. May
cause Stevens-Johnson syndrome. Discontinue
therapy if severe or if accompanied with fever,
general malaise, fatigue, muscle or joint aches,
blisters, oral lesions, conjunctivitis, hepatitis and/
or eosinophilia.

● Giardiasis: Monitor three stool samples taken
several days apart, beginning 3–4 wk after treat-
ment.

● Lab Test Considerations: May alter results of
serum AST, ALT, and LDH tests.

Potential Nursing Diagnoses
Risk for infection (Indications)
Diarrhea (Indications)

Implementation
● Do not confuse metronidzole with metformin.
● PO: Administer on an empty stomach, or may ad-

minister with food or milk to minimize GI irrita-
tion. Tablets may be crushed for patients with dif-
ficulty swallowing. Swallow extended-release
tablets whole; do not break, crush, or chew.

IV Administration

● pH: 4.5–7.0.
● Intermittent Infusion: Diluent: Administer

premixed injection (500 mg/100 mL) undiluted.
Do not refrigerate. Once taken out of overwrap,
premixed infusion stable for 30 days at room
temperature. Concentration: 5 mg/mL. Rate:
Infuse over 30–60 min.

● Y-Site Compatibility: acyclovir, alemtuzumab,
alfentanil, allopurinol, amifostine, amikacin, ami-
nocaproic acid, aminophylline, amiodarone, am-
picillin, ampicillin/sulbactam, anidulafungin, ar-
gatroban, atracurium, bivalirudin, bleomycin,
bumetanide, buprenorphine, busulfan, butor-
phanol, calcium acetate, calcium chloride, cal-
cium gluconate, carboplatin, carmustine, cefazo-
lin, cefepime, cefoperazone, cefotaxime,
cefotetan, cefoxitin, ceftaroline, ceftazidime, cef-
triaxone, cefuroxime, chloramphenicol, chlor-
promazine, ciprofloxacin, cisatracurium, cispla-
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tin, clindamycin, cyclophosphamide,
cyclosporine, cytarabine, dactinomycin, dexame-
thasone, dexmedetomidine, dexrazoxane, di-
goxin, diltiazem, dimenhydrinate, diphenhydra-
mine, dobutamine, docetaxel, dopamine,
doripenem, doxacurium, doxapram, doxorubi-
cin, doxorubicin liposome, doxycycline, droperi-
dol, enalaprilat, ephedrine, epinephrine, epirubi-
cin, eptifibatide, ertapenam, erythromycin,
esmolol, etoposide, etoposide phosphate, famoti-
dine, fenoldopam, fentanyl, fluconazole, fludara-
bine, fluorouracil, foscarnet, fosphenytoin, furo-
semide, gemcitabine, gentamicin, glycopyrrolate,
granisetron, haloperidol, heparin, hetastarch, hy-
dralazine, hydrocortisone, hydromorphone, ida-
rubicin, ifosfamide, imipenem/cilastatin, insulin,
irinotecan, isoproterenol, ketamine, ketorolac,
labetalol, leucovorin, levofloxacin, lidocaine, li-
nezolid, lorazepam, magnesium sulfate, mannitol,
mechlorethamine, melphalan, meperidine, mero-
penem, mesna, metaraminol, methotrexate,
methyldopate, methylprednisolone, metoclopra-
mide, metoprolol, midazolam, milrinone, mito-
xantrone, morphine, mycophenolate, nafcillin,
nalbuphine, naloxone, nesiritide, nicardipine, ni-
troglycerin, nitroprusside, norepinephrine, oc-
treotide, ondansetron, oxaliplatin, oxytocin, pa-
clitaxel, palonosetron, pamidronate,
pancuronium, pentamidine, pentazocine, pento-
barbital, perphenazine, phentobarbital, phentol-
amine, phenylephrine, piperacillin/tazobactam,
potassium acetate, potassium chloride, potassium
phosphates, prochlorperazine, promethazine,
propranolol, ranitidine, remifentanil, rituximab,
rocuronium, sargramostim, sodium acetate, so-
dium bicarbonate, sodium phosphates, streptozo-
cin, succinylcholine, sufentanil, tacrolimus, teni-
poside, theophylline, thiopental, thiotepa,
ticarcillin/clavulanate, tigecycline, tirofiban, to-
bramycin, trastuzumab, trimethoprim/sulfameth-
oxazole, vancomycin, vasopressin, vecuronium,
verapamil, vincristine, vinorelbine, voriconazole,
zidovudine, zoledronic acid.

● Y-Site Incompatibility: amphotericin B choles-
teryl, amphotericin B colloidal, amphotericin B
lipid complex, amphotericin B liposome, az-
treonam, dantrolene, daptomycin, diazepam, fil-
grastim, ganciclovir, pantoprazole, pemetrexed,
phenytoin, procainamide, quinupristin/dalfopris-
tin.

● Topical: Cleanse affected area before applica-
tion. Apply and rub in a thin film twice daily,
morning and evening. Avoid contact with eyes.

Patient/Family Teaching
● Instruct patient to take medication as directed

with evenly spaced times between doses, even if

feeling better. Do not skip doses or double up on
missed doses. Take missed doses as soon as re-
membered if not almost time for next dose.

● Advise patients treated for trichomoniasis that
sexual partners may be asymptomatic sources of
reinfection and should be treated concurrently.
Patient should also refrain from intercourse or
use a condom to prevent reinfection.

● Caution patient to avoid intake of alcoholic bever-
ages or preparations containing alcohol during
and for at least 3 days after treatment with metro-
nidazole, including vaginal gel. May cause a disul-
firam-like reaction (flushing, nausea, vomiting,
headache, abdominal cramps).

● May cause dizziness or light-headedness. Caution
patient to avoid driving or other activities requir-
ing alertness until response to medication is
known.

● Instruct patient to notify health care professional
promptly if rash occurs.

● Inform patient that medication may cause an un-
pleasant metallic taste.

● Advise patient to notify health care professional of
all Rx or OTC medications, vitamins, or herbal
products being taken and to consult with health
care professional before taking other medica-
tions.

● Advise patient that frequent mouth rinses, good
oral hygiene, and sugarless gum or candy may
minimize dry mouth. Notify health care profes-
sional if dry mouth persists for more than 2 wk.

● Inform patient that medication may cause urine
to turn dark.

● Advise patient to consult health care professional
if no improvement in a few days or if signs and
symptoms of superinfection (black, furry over-
growth on tongue; vaginal itching or discharge;
loose or foul-smelling stools) develop.

● Advise patient to inform health care professional
if pregnancy is suspected before taking this medi-
cation or if breastfeeding.

● Vag: Instruct patient in correct technique for in-
travaginal instillation. Advise patient to avoid in-
tercourse during treatment with vaginal gel.

● Topical: Instruct patient on correct technique
for application of topical gel. Cosmetics may be
used after application of gel.

Evaluation/Desired Outcomes
● Resolution of the signs and symptoms of infec-

tion. Length of time for complete resolution de-
pends on organism and site of infection.

● Significant results should be seen within 3 wk of
application of topical gel. Application may be
continued for 9 wk.
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micafungin (my-ka-fun-gin)
Mycamine
Classification
Therapeutic: antifungals
Pharmacologic: echinocandins

Pregnancy Category C

Indications
Esophageal candidiasis. Candidemia/acute dissemi-
nated candidiasis/Candidal peritonitis and ab-
scesses. Prophylaxis of Candida infections during
hematopoetic stem cell transplantation.

Action
Inhibits synthesis of glucan required for the forma-
tion of fungal cell wall. Therapeutic Effects:
Death of susceptible fungi. Spectrum: Active
against the following Candida spp.: C. albicans,
C. glabrata, C. krusei, C. parapsilosis, C. tropicalis.

Pharmacokinetics
Absorption: IV administration results in complete
bioavailability.
Distribution: Unknown.
Protein Binding: �99 %.
Metabolism and Excretion: Mostly metabo-
lized; 71% fecal elimination.
Half-life: 15 hr.

TIME/ACTION PROFILE

ROUTE ONSET PEAK DURATION

IV rapid end of infu-
sion

24 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity.
Use Cautiously in: Severe hepatic impairment;
OB: Use only if clearly needed; Lactation, Pedi: Safety
not established.

Adverse Reactions/Side Effects
GI: worsening hepatic function/hepatitis. GU: renal
impairment. Hemat: hemolysis/hemolytic anemia.
Local: injection site reactions. Misc: allergic reac-
tions including ANAPHYLAXIS (rare).

Interactions
Drug-Drug:qblood levels and risk of toxicity with
sirolimus and nifedipine (dose adjustments may
be necessary).

Route/Dosage
IV (Adults): Esophageal candidiasis–150 mg/day
for 15 days (range 10–30 days); Candidemia/
acute disseminated candidiasis/Candida perito-

nitis and abscesses—100 mg/day for 15 days
(range 10–47 days) Prevention of Candida infec-
tions in stem cell transplantation—50 mg/day.

Availability
Lyophilized powder for injection: 50 mg/vial,
100 mg/vial.

NURSING IMPLICATIONS
Assessment
● Assess symptoms of esophageal candidiasis (dys-

phagia, odynophagia, retrosternal pain) prior to
and during therapy.

● Monitor for signs of anaphylaxis (rash, pruritus,
wheezing, laryngeal edema, abdominal pain).
Discontinue micafungin and notify health care
professional immediately if these occur.

● Assess for injection site reactions (phlebitis,
thrombophlebitis) during therapy. These occur
more frequently in patients receiving micafungin
via peripheral IV infusion.

● Lab Test Considerations: May causeqserum
alkaline phosphatase, bilirubin, ALT, AST, and
LDH levels. If elevations occur, monitor for wors-
ening liver function; may require discontinuation
of therapy.

● May causeqBUN and serum creatinine.
● May cause leukopenia, neutropenia, thrombocy-

topenia, and anemia. Monitor for worsening lev-
els; may require discontinuation of therapy.

● May cause hypokalemia, hypocalcemia, and hy-
pomagnesemia.

Potential Nursing Diagnoses
Risk for infection (Indications)

Implementation
IV Administration

● pH: 5.0–7.0.
● Intermittent Infusion: Diluent: Reconstitute

each 50-mg vial with 5 mL of 0.9% NaCl or D5W
to achieve concentration of 10 mg/mL. Reconsti-
tute each 100-mg vial with 5 mL of 0.9% NaCl or
D5w to achieve concentration of 20 mg/mL. Dis-
solve by gently swirling vial; do not shake vigor-
ously. Directions for further dilution based on in-
dication for use. For prophylaxis of Candida
infections, add 50 mg of micafungin to 100 mL of
0.9% NaCl or D5W. For treatment of esophageal
candidiasis, add 150 mg of micafungin to 100 mL
of 0.9% NaCl or D5W. Reconstituted vials and in-
fusion are stable for 24 hr at room temperature.
Protect diluted solution from light. Concentra-
tion: 0.5–1.5 mg/mL. Rate: Flush line with
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0.9% NaCl prior to administration. Infuse over 1
hr. More rapid infusions may result in more fre-
quent histamine mediated reactions.

● Y-Site Compatibility: aminophylline, bumeta-
nide, calcium chloride, calcium gluconate, cyclo-
sporine, dopamine, eptifibatide, esmolol, fenol-
dopam, furosemide, heparin, hydromorphone,
lidocaine, lorazepam, magnesium sulfate, milri-
none, nitroglycerin, nitroprusside, norepineph-
rine, phenylephrine, potassium chloride, potas-
sium phosphate, tacrolimus, vasopressin.

● Y-Site Incompatibility: amiodarone, cisatracu-
rium, diltiazem, dobutamine, epinephrine, insu-
lin, labetalol, meperidine, midazolam, morphine,
mycophenolate mofetil, nesiritide, nicardipine,
octreotide, ondansetron, phenytoin, vecuronium.

Patient/Family Teaching
● Inform patient of the purpose of micafungin.
● Advise patient to notify health care professional

immediately if signs of anaphylaxis occur.

Evaluation/Desired Outcomes
● Resolution of signs and symptoms of esophageal

candidiasis, candidemia, acute disseminated can-
didiasis, candidal peritonitis and abscesses.

● Prevention of Candida infections during hemato-
poetic stem cell transplantation.

miconazole, See ANTIFUNGALS
(TOPICAL).

miconazole, See ANTIFUNGALS
(VAGINAL).

HIGH ALERT

midazolam (mid-ay-zoe-lam)
Versed
Classification
Therapeutic: antianxiety agents, sedative/
hypnotics
Pharmacologic: benzodiazepines

Schedule IV

Pregnancy Category D

Indications
PO: Preprocedural sedation and anxiolysis in pedi-
atric patients. IM, IV: Preoperative sedation/anxi-
olysis/amnesia. IV: Provides sedation/anxiolysis/am-
nesia during therapeutic, diagnostic, or
radiographic procedures (conscious sedation): Aids
in the induction of anesthesia and as part of bal-
anced anesthesia, As a continuous infusion, provides
sedation of mechanically ventilated patients during

anesthesia or in a critical care setting, Status epilep-
ticus.

Action
Acts at many levels of the CNS to produce general-
ized CNS depression. Effects may be mediated by
GABA, an inhibitory neurotransmitter. Therapeu-
tic Effects: Short-term sedation. Postoperative am-
nesia.

Pharmacokinetics
Absorption: Rapidly absorbed following oral and
nasal administration; undergoes substantial intesti-
nal and first-pass hepatic metabolism. Well ab-
sorbed following IM administration; IV administra-
tion results in complete bioavailability.
Distribution: Crosses the blood-brain barrier and
placenta; excreted in breast milk.
Protein Binding: 97%.
Metabolism and Excretion: Almost exclusively
metabolized by the liver, resulting in conversion to
hydroxymidazolam, an active metabolite, and 2
other inactive metabolites (metabolized by cyto-
chrome P450 3A4 enzyme system); metabolites are
excreted in urine.
Half-life: Preterm neonates: 2.6–17.7 hr; Neo-
nates: 4–12 hr; Children: 3–7 hr; Adults: 2–6 hr
(increased in renal impairment, HF, or cirrhosis).

TIME/ACTION PROFILE (sedation)

ROUTE ONSET PEAK DURATION

IN 5 min 10 min 30–60 min
IM 15 min 30–60 min 2–6 hr
IV 1.5–5 min rapid 2–6 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Cross-sen-
sitivity with other benzodiazepines may occur;
Shock; Comatose patients or those with pre-existing
CNS depression; Uncontrolled severe pain; Acute an-
gle-closure glaucoma; OB: Benzodiazepine drugs
mayqrisk of congenital malformations; use in the
last weeks of pregnancy has caused CNS depression
in the neonate; Lactation: Lactation; Pedi: Products
containing benzyl alcohol should not be used in ne-
onates.
Use Cautiously in: Pulmonary disease; HF; Renal
impairment; Severe hepatic impairment; Obese pe-
diatric patients (calculate dose on the basis of ideal
body weight); Pedi: Rapid injection in neonates has
caused severe hypotension and seizures, especially
when used with fentanyl; Geri: Older patients (espe-
cially �70 yr) are more susceptible to cardiorespi-
ratory depressant effects; dosageprequired.

Adverse Reactions/Side Effects
CNS: agitation, drowsiness, excess sedation, head-
ache. EENT: blurred vision. Resp: APNEA, LARYNGO-
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SPASM, RESPIRATORY DEPRESSION, bronchospasm,
coughing. CV: CARDIAC ARREST, arrhythmias. GI:
hiccups, nausea, vomiting. Derm: rashes. Local:
phlebitis at IV site, pain at IM site.

Interactions
Drug-Drug:qCNS depression with alcohol, anti-
histamines, opioid analgesics, and other seda-
tive/hypnotics (pmidazolam dose by 30–50% if
used concurrently).qrisk of hypotension with anti-
hypertensives, opioid analgesics, acute inges-
tion of alcohol, or nitrates. Midazolam is metabo-
lized by the cytochrome P450 3A4 enzyme system;
drugs that induce or inhibit this system may be ex-
pected to alter the effects of midazolam. Carbama-
zepine, phenytoin, rifampin, rifabutin, and
phenobarbitalplevels. Erythromycin, cimeti-
dine, ranitidine, diltiazem, verapamil, flucon-
azole, itraconazole, and ketoconazolepmetab-
olism and mayqrisk of toxicity.
Drug-Natural Products: Concomitant use of
kava-kava, valerian, or chamomile canqCNS
depression. Long term use of St. John’s wort may
significantlyplevels.
Drug-Food: Grapefruit juicepmetabolism and
mayqrisk of toxicity.

Route/Dosage
Dose must be individualized, taking caution to re-
duce dose in geriatric patients and in those who are
already sedated.

Preoperative Sedation/Anxiolysis/Amne-
sia
PO (Children 6 mo–16 yr): 0.25–0.5 mg/kg,
may require up to 1 mg/kg (dose should not exceed
20 mg); patients with cardiac/respiratory com-
promise or concurrent CNS depressants—0.25
mg/kg.
IM (Adults Otherwise Healthy and �60 yr):
0.07–0.08 mg/kg 1 hr before surgery (usual dose 5
mg).
IM (Adults �60 yr, Debilitated or Chronically
Ill): 0.02–0.03 mg/kg 1 hr before surgery (usual
dose 1–3 mg).
IM (Children): 0.1–0.15 mg/kg up to 0.5 mg/kg
30–60 min prior to procedure; not to exceed 10
mg/dose.

Conscious Sedation for Short Procedures
IV (Adults and Children Otherwise Healthy
�12 yr and �60 yr): 1–2.5 mg initially; dosage
may beqfurther as needed. Total doses �5 m g are
rarely needed (pdose by 50% if other CNS depres-
sants are used). Maintenance doses of 25% of the

dose required for initial sedation may be given as
necessary.
IV (Children 6–12 yr): 0.025–0.05 mg/kg ini-
tially, then titrate dose carefully, may need up to 0.4
mg/kg total, maximum dose 10 mg.
IV (Children 6 mo–5 yr): 0.05 mg/kg initially,
then titrate dose carefully, may need up to 0.6 mg/kg
total, maximum dose 6 mg.
IV (Geriatric Patients �60 yr, Debilitated or
Chronically Ill): 1–1.5 mg initially; dose may be
qfurther as needed. Total doses �3.5 m g are
rarely needed (pdose by 30% if other CNS depres-
sants are used). Maintenance doses of 25% of the
dose required for initial sedation may be given as
necessary.
Intranasal (Children): 0.2–0.3 mg/kg, may re-
peat in 5–15 min.

Status Epilepticus
IV (Children �2 mo): 0.15 mg/kg load followed
by a continuous infusion of 1 mcg/kg/min. Titrate
dose upward q 5 min until seizure controlled, range:
1–18 mcg/kg/min.

Induction of Anesthesia (Adjunct)
May give additional dose of 25% of initial dose if
needed.
IV (Adults Otherwise Healthy and �55 yr):
300–350 mcg/kg initially (up to 600 mcg/kg total).
If patient is premedicated, initial dose should be fur-
therp.
IV (Geriatric Patients �55 yr): 150–300 mcg/kg
as initial dose. If patient is premedicated, initial dose
should be furtherp.
IV (Adults —Debilitated): 150–250 mcg/kg ini-
tial dose. If patient is premedicated, initial dose
should be furtherp.

Sedation in Critical Care Settings
IV (Adults): 0.01–0.05 mg/kg (0.5–4 mg in most
adults) initially if a loading dose is required; may re-
peat q 10–15 min until desired effect is obtained;
may be followed by infusion at 0.02–0.1 mg/kg/hr
(1–7 mg/hr in most adults).
IV (Children): Intubated patients only—0.05–
0.2 mg/kg initially as a loading dose; follow with in-
fusion at 0.06–0.12 mg/kg/hr (1–2 mcg/kg/min),
titrate to effect, range: 0.4–6 mcg/kg/min.
IV (Neonates �32 wk): Intubated patients
only—0.06 mg/kg/hr (1 mcg/kg/min).
IV (Neonates �32 wk): Intubated patients
only—0.03 mg/kg/hr (0.5 mcg/kg/min).

Availability (generic available)
Injection: 1 mg/mL, 5 mg/mL. Syrup (cherry fla-
vor): 2 mg/mL.
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NURSING IMPLICATIONS
Assessment
● Assess level of sedation and level of conscious-

ness throughout and for 2–6 hr following admin-
istration.

● Monitor BP, pulse, and respiration continuously
during IV administration. Oxygen and resuscita-
tive equipment should be immediately available.

● Toxicity and Overdose: If overdose occurs,
monitor pulse, respiration, and BP continuously.
Maintain patent airway and assist ventilation as
needed. If hypotension occurs, treatment in-
cludes IV fluids, repositioning, and vasopressors.

● The effects of midazolam can be reversed with
flumazenil (Romazicon).

Potential Nursing Diagnoses
Ineffective breathing pattern (Adverse Reactions)
Risk for injury (Side Effects)

Implementation
● High Alert: Accidental overdose of oral midazo-

lam syrup in children has resulted in serious
harm or death. Do not accept orders prescribed
by volume (5 mL or 1 tsp); instead, request dose
be expressed in milligrams. Have second practi-
tioner independently check original order and
dose calculations. Midazolam syrup should only
be administered by health care professionals au-
thorized to administer conscious sedation.

● PO: To use the Press-in Bottle Adaptor (PIBA),
remove the cap and push bottle adaptor into neck
of bottle. Close bottle tightly with cap. Solution is
a clear red to purplish-red cherry-flavored syrup.
Then remove cap and insert tip of oral dispenser
in bottle adaptor. Push the plunger completely
down toward tip of oral dispenser and insert
firmly into bottle adaptor. Turn entire unit (bottle
and oral dispenser) upside down. Pull plunger
out slowly until desired amount of medication is
withdrawn into oral dispenser. Turn entire unit
right side up and slowly remove oral dispenser
from the bottle. Tip of dispenser may be covered
with tip of cap until time of use. Close bottle with
cap after each use.

● Dispense directly into mouth. Do not mix with any
liquid prior to dispensing.

● Intranasal: Administer using a 1 mL needleless
syringe into the nares over 15 sec. Using the 5
mg/mL injection, administer half dose into each
nare.

● IM: Administer IM doses deep into muscle mass,
maximum concentration 1 mg/mL.

IV Administration

● pH: 2.9–3.7.
● Direct IV: Diluent: Administer undiluted or di-

luted with D5W or 0.9% NaCl. Concentration:

Undiluted: 1 mg/mL or 5 mg/mL. Diluted: 0.03–3
mg/mL. Rate: Administer slowly over at least 2–
5 min. Titrate dose to patient response. Rapid in-
jection, especially in neonates, has caused severe
hypotension.

● Continuous Infusion: Diluent: Dilute with
0.9% NaCl or D5W. Concentration: 0.5–1 mg/
mL. Rate: Based on patient’s weight (see Route/
Dosage section). Titrate to desired level of seda-
tion. Assess sedation at regular intervals and ad-
just rate up or down by 25–50% as needed. Dose
should also be decreased by 10–25% every few
hours to find minimum effective infusion rate,
which prevents accumulation of midazolam and
provides more rapid recovery upon termination.

● Y-Site Compatibility: alemtuzumab, alfentanil,
amikacin, amiodarone, anidulafungin, argatro-
ban, atracurium, atropine, aztreonam, benztro-
pine, bivalirudin, bleomycin, buprenorphine, cal-
cium chloride, calcium gluconate, carboplatin,
carmustine, caspofungin, cefazolin, cefotaxime,
cefoxitin, ceftaroline, ceftriaxone, ciprofloxacin,
cisatracurium, cisplatin, cyanocobalamin, cyclo-
phosphamide, cyclosporine, cytarabine, dactino-
mycin, daptomycin, dexmedetomidine, digoxin,
diltiazem, diphenhydramine, docetaxel, dopa-
mine, doripenem, doxacurium, doxarubicin hy-
drochloride, doxycycline, enalaprilat, epineph-
rine, epirubicin, eptifibatide, erythromycin
lactobionate, esmolol, etomidate, etoposide, eto-
poside phosphate, famotidine, fenoldopam, fen-
tanyl, fluconazole, fludarabine, folic acid, gemci-
tabine, gentamicin, glycopyrrolate, granisetron,
heparin, hydromorphone, idarubicin, ifosfamide,
irinotecan, isoproterenol, labetalol, levofloxacin,
lidocaine, linezolid, lorazepam, magnesium sul-
fate, mannitol, mechlorethamine, meperidine,
metaraminol, methadone, methoxamine, methyl-
dopate, metoclopramide, metoprolol, metronida-
zole, milrinone, mitoxantrone, mivacurium, mor-
phine, multivitamins, mycophenolate,
nalbuphine, naloxone, nesiritide, nicardipine, ni-
troglycerin, nitroprusside, norepinephrine, oc-
treotide, ondansetron, oxacillin, oxaliplatin, oxy-
tocin, paclitaxel, palonosetron, pamidronate,
pancuronium, papaverine, pemetrexed, penicillin
G potassium, pentamidine, pentazocine, phentol-
amine, phenylephrine, phytonadione, potassium
chloride, procainamide, promethazine, propran-
olol, protamine, pyridoxime, quinupristin/dalfo-
pristin, ranitidine, remifentanil, rifampin, rocu-
ronium, streptokinase, succinylcholine,
sufentanil, tacrolimus, teniposide, theophylline,
thiotepa, tigecycline, tirofiban, tobramycin, tolaz-
oline, trimetaphan, vancomycin, vasopressin, vec-
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uronium, verapamil, vincristine, vinorelbine, vor-
iconazole, zoledronic acid.

● Y-Site Incompatibility: acyclovir, aminoca-
proic acid, aminophylline, amphotericin B cho-
lesteryl, amphotericin B colloidal, amphotericin
B lipid complex, amphotericin B liposome, ampi-
cillin, ampicillin/sulbactam, ascorbic acid, aza-
thioprine, cefepime, ceftazidime, cefuroxime,
chloramphenicol, dantrolene, dexamethasone
sodium phosphate, diazepam, diazoxide, epoetin
alfa, ertapenem, fluorouracil, foscarnet, fosphen-
ytoin, fospropofol, furosemide, ganciclovir, indo-
methacin, ketorolac, methotrexate, micafungin,
omeprazole, pantoprazole, pentobarbital, pheno-
barbital, phenytoin, piperacillin/tazobactam, po-
tassium acetate, prochlorperazine, sodium bicar-
bonate, thiopental, trimethoprim/
sulfamethoxazole.

Patient/Family Teaching
● Inform patient that this medication will decrease

mental recall of the procedure.
● May cause drowsiness or dizziness. Advise patient

to request assistance prior to ambulation and
transfer and to avoid driving or other activities re-
quiring alertness for 24 hr following administra-
tion.

● Instruct patient to inform health care professional
prior to administration if pregnancy is suspected.

● Advise patient to avoid alcohol or other CNS de-
pressants for 24 hr following administration of
midazolam.

Evaluation/Desired Outcomes
● Sedation during and amnesia following surgical,

diagnostic, and radiologic procedures.
● Sedation and amnesia for mechanically ventilated

patients in a critical care setting.

REMS

mifepristone (mi-fe-priss-tone)
Mifeprex
Classification
Therapeutic: abortifacients
Pharmacologic: antiprogestational agents

Pregnancy Category UK

Indications
Medical termination of intrauterine pregnancy up to
day 49 of pregnancy.

Action
Antagonizes endometrial and myometrial effects of
progesterone. Sensitizes the myometrium to con-

traction-inducing activity of prostaglandins. Thera-
peutic Effects: Termination of pregnancy.

Pharmacokinetics
Absorption: Rapidly absorbed following oral ad-
ministration (69% bioavailability).
Distribution: Unknown.
Protein Binding: 98%.
Metabolism and Excretion: Mostly metabolized
by the liver (cytochrome CYP450 3A4 [CYP450 3A4]
enzyme system).
Half-life: 18 hr.

TIME/ACTION PROFILE (termination of
pregnancy)

ROUTE ONSET PEAK DURATION

PO unknown within 2 days unknown

Contraindications/Precautions
Contraindicated in: Presence of an intrauterine
device (IUD); Confirmed or suspected ectopic preg-
nancy; Undiagnosed adnexal mass; Chronic adrenal
failure; Concurrent long-term corticosteroid ther-
apy; Bleeding disorders or concurrent anticoagulant
therapy; Inherited porphyrias.
Use Cautiously in: Chronic medical conditions
such as cardiovascular, hypertensive, hepatic, renal,
or respiratory disease (safety and efficacy not estab-
lished); Women �35 yrs old or who smoke �10
cigarettes/day.

Adverse Reactions/Side Effects
CNS: dizziness, fainting, headache, weakness. GI:
abdominal pain, diarrhea, nausea, vomiting. GU:
uterine bleeding, uterine cramping, ruptured ec-
topic pregnancy, pelvic pain.

Interactions
Drug-Drug: Blood levels and therapeutic effective-
ness may beqby ketoconazole, itraconazole,
and erythromycin. Blood levels and effects may be
pby rifampin, dexamethasone, phenytoin,
phenobarbital, and carbamazepine. Mifepri-
stone maypmetabolism andqeffects of other
drugs metabolized by the CYP 450 3A4 en-
zyme system, including some agents used dur-
ing general anesthesia.
Drug-Natural Products: Blood levels and effects
may bepby St. John’s wort.
Drug-Food: Blood levels and effects may beqby
grapefruit juice.

Route/Dosage
PO (Adults): Day 1—600 mg (given as three 200
mg tablets) as a single dose, followed on day 3 by
400 mcg misoprostol (Cytotec), unless abortion has
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occurred and has been confirmed by clinical or ul-
trasonographic examination (see misoprostol
monograph).

Availability
Tablets: 200 mg.

NURSING IMPLICATIONS
Assessment
● Determine duration of pregnancy. Pregnancy is

dated from the first day of the last menstrual pe-
riod in a presumed 28-day cycle with ovulation
occurring at mid-cycle and can be determined by
menstrual history and clinical examination; use
ultrasound if duration is uncertain or if ectopic
pregnancy is suspected.

● Assess amount of bleeding and cramping during
treatment. Determine if termination is complete
on day 14.

● Lab Test Considerations:phemoglobin, he-
matocrit, and RBCs may occur in women who
bleed heavily.

● Changes in quantitative human chorionic gonado-
tropin (hCG) levels are not accurate until at least
10 days after mifepristone administration; com-
plete termination of pregnancy must be con-
firmed by clinical examination.

Potential Nursing Diagnoses
Acute pain (Side Effects)

Implementation
● Do not confuse mifepristone with misoprostol.
● Mifepristone should be administered only by

health care professionals who have read and un-
derstood the prescribing information, are able to
assess gestational age of an embryo and diagnose
ectopic pregnancies, and who are able to provide
surgical intervention in cases of incomplete abor-
tion or severe bleeding.

● Any IUD should be removed prior to mifepristone
administration.

● Measures to prevent rhesus immunization, simi-
lar to those of surgical abortion, should be taken.

● PO: On day 1, after the patient has read the Medi-
cation Guide and signed the Patient Agreement,
administer three 200 mg tablets of mifepristone
as a single dose. On day 3, unless abortion has
occurred and been confirmed by clinical exami-
nation or ultrasound, administer two 200-mcg
tablets of misoprostol. On day 14, confirm that
termination of pregnancy has occurred by clinical
examination or ultrasound.

Patient/Family Teaching
● Advise patient of the treatment and its effects. Pa-

tients must be given a copy of the Medication
Guide and Patient Agreement. Patient must un-

derstand the necessity of completing the treat-
ment schedule of three office visits (day 1, day 3,
and day 14).

● Inform patient that vaginal bleeding and uterine
cramping will probably occur and that prolonged
or heavy vaginal bleeding is not proof of complete
expulsion. Bleeding or spotting occurs for an av-
erage of 9–16 days; but may continue for more
than 30 days. Advise patient that if the treatment
fails, there is a risk of fetal malformation; medical
abortion failures are managed by surgical termi-
nation.

● Caution patient to notify health care professional
immediately if she develops weakness, nausea,
vomiting, diarrhea, with or without abdominal
pain or fever more than 24 hr after taking mife-
pristone; may indicate life-threatening sepsis.

● Instruct patient in the steps to take in an emer-
gency situation, including precise instructions
and a telephone number to call if she has prob-
lems or concerns.

● May cause dizziness or fainting. Caution patient to
avoid driving or other activities requiring alert-
ness until response to medication is known.

● Caution patient that pregnancy can occur follow-
ing termination of pregnancy and before resump-
tion of normal menses. Contraception can be ini-
tiated as soon as pregnancy termination is
confirmed, or before sexual intercourse is re-
sumed.

● Advise patient to notify health care professional if
she smokes at least 10 cigarettes a day.

Evaluation/Desired Outcomes
● Termination of an intrauterine pregnancy of less

than 49 days’ duration.

milnacipran (mil-na-sip-ran)
Savella
Classification
Therapeutic: antifibromyalgia agents
Pharmacologic: selective norepinephrine
reuptake inhibitors

Pregnancy Category C

Indications
Management of fibromyalgia.

Action
Inhibits neuronal reuptake of norepinephrine and
serotonin. Therapeutic Effects: Decreased pain
associated with fibromyalgia.

Pharmacokinetics
Absorption: 85–90% absorbed following oral ad-
ministration.
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Distribution: Unknown.
Metabolism and Excretion: Mostly excreted
urine as unchanged drug (55%) and inactive metab-
olites.
Half-life: D-isomer 8–10 hr; L-isomer 4–6 hr.

TIME/ACTION PROFILE (p in pain)

ROUTE ONSET PEAK DURATION

PO 1 wk unknown unknown

Contraindications/Precautions
Contraindicated in: Uncontrolled narrow-angle
glaucoma; Concurrent use of or in close temporal
proximity to MAO inhibitors; End-stage renal dis-
ease; Significant history of alcohol use/abuse;
Chronic liver disease.
Use Cautiously in: History of suicide risk or at-
tempt; History of seizures; Moderate-to-severe renal
impairment (pdose if CCr �30 mL/min); Severe he-
patic impairment; Obstructive uropathy (qrisk of
adverse genitourinary effects); Geri: Consider age-
relatedpin renal function, chronic disease state
and concurrent drug therapy; OB: Use only if clearly
required during pregnancy weighing benefit to
mother versus potential harm to fetus; Lactation: Po-
tential for serious adverse reactions in infant; dis-
continue drug or discontinue breastfeeding; Pedi:q
risk of suicidal thinking and behavior (suicidality)
in adolescents and young adults up to 24 yrs with
Major Depressive Disorder (MDD) and other psy-
chiatric disorders.

Adverse Reactions/Side Effects
CNS: NEUROLEPTIC MALIGNANT SYNDROME, SUICIDAL

THOUGHTS, dizziness, headache, insomnia. CV: hy-
pertension, tachycardia. F and E: hyponatremia.
GI: constipation, dry mouth,qliver enzymes, nau-
sea, vomiting. Derm: hot flushes, hyperhidrosis.
Misc: SEROTONIN SYNDROME.

Interactions
Drug-Drug: Concurrent use with MAO inhibitors
may result in serious, potentially fatal reactions; wait
at least 14 days following discontinuation of MAO in-
hibitor before initiation of milnacipran. Wait at least
5 days after discontinuing milnacipran before initia-
tion of MAO inhibitor. Concurrent use with MAO in-
hibitors may result in serious, potentially fatal re-
actions; wait at least 14 days following
discontinuation of MAO inhibitor before initiation of
milnacipran. Wait at least 5 days after discontinuing
milnacipran before initiation of MAO inhibitor. Con-
current use of serotonergic drugs (including
triptans, lithium, and tramadol) mayqthe risk

of serotinin syndrome; alsoqrisk of coronary vaso-
constriction and hypertension. Concurrent use of
NSAIDs, aspirin, or other drugs that affect co-
agulation mayqthe risk of bleeding. Maypanti-
hypertensive effectiveness of clonidine.qrisk of
hypertension and arrhythmias with epinephrine or
norepinephrine.qrisk of euphoria and hypoten-
sion when switching from clomipramine. Concur-
rent use with digoxin may result in adverse hemo-
dynamics, including hypotension and tachycardia;
avoid concurrent use with IV digoxin.

Route/Dosage
PO (Adults): Day 1—12.5 mg; Day 2–3—12.5
mg twice daily; Day 4–7—25 mg twice daily; After
Day 7—50 mg twice daily. Some patients may re-
quire up to 100 mg twice daily depending on re-
sponse.

Renal Impairment
PO (Adults): CCr 5–29 mL/min—maintenance
dose is 25 mg twice daily; some patients may require
up to 50 mg twice daily depending on response.

Availability
Tablets (contain tartrazine): 12.5 mg, 25 mg, 50
mg, 100 mg.

NURSING IMPLICATIONS
Assessment
● Assess intensity, quality, and location of pain peri-

odically during therapy. May require several wk
for effects to be seen.

● Monitor BP and heart rate before and periodi-
cally during therapy. Treat per-existing hyperten-
sion and cardiac disease prior to therapy. Sus-
tained hypertension may be dose related;
decrease dose or discontinue therapy if this oc-
curs.

● Monitor closely for changes in behavior that
could indicate the emergence or worsening of su-
icidal thoughts or behavior or depression.

● Monitor for development of neuroleptic malig-
nant syndrome (fever, respiratory distress, tachy-
cardia, convulsions, diaphoresis, hypertension or
hypotension, pallor, tiredness, severe muscle
stiffness, loss of bladder control). Report symp-
toms immediately.

● Lab Test Considerations: May causeqALT,
AST, and bilirubin.

● May cause hyponatremia.

Potential Nursing Diagnoses
Chronic pain (Indications)
Risk for suicide (Adverse Reactions)
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Implementation
● PO: May be administered without regard to

meals; may be more tolerable if taken with food.

Patient/Family Teaching
● Instruct patient to take milnacipran as directed at

the same time each day. Take missed doses as
soon as possible unless time for next dose. Do
not stop abruptly; must be decreased gradually.
Advise patient to read the Medication Guide
prior to therapy and with each Rx refill.

● Encourage patient and family to be alert for
emergence of anxiety, agitation, panic attacks, in-
somnia, irritability, hostility, impulsivity, akath-
isia, hypomania, mania, worsening of depression
and suicidal ideation, especially during early anti-
depressant therapy. Assess symptoms on a day-to-
day basis as changes may be abrupt. If these
symptoms occur, notify health care professional.

● May cause dizziness. Caution patient to avoid
driving or other activities requiring alertness until
response to medication is known.

● Advise patient to notify health care professional of
all Rx or OTC medications, vitamins, or herbal
products being taken and to consult with health
care professional before taking other medica-
tions. Avoid use of aspirin, NSAIDs, and warfarin
due to increased risk for bleeding.

● Instruct patient to notify health care professional
if signs of liver damage (pruritus, dark urine,
jaundice, right upper quadrant tenderness, unex-
plained “flu-like” symptoms) or hyponatremia
(headache, difficulty concentrating, memory im-
pairment, confusion, weakness, unsteadiness),
hyponatremia (headache, difficulty concentrat-
ing, memory impairment, confusion, weakness,
unsteadiness, falls), rash, or serotonin syndrome
(mental status changes: agitation, hallucinations,
coma; autonomic instability: tachycardia, labile
BP, hyperthermia; neuromuscular aberrations:
hyperreflexia, incoordination; and/or gastrointes-
tinal symptoms: nausea, vomiting, diarrhea) oc-
cur.

● Advise patient to avoid taking alcohol during mil-
nacipran therapy.

● Instruct patient to notify health care professional
if pregnancy is planned or suspected or if breast-
feeding. Encourage patients who become preg-
nant while taking milnacipran to enroll in the
pregnancy registry by calling 1–800–643–3010
or by e-mail at registries@kendall.com.

● Encourage patient to maintain routine follow-up
visits with health care provider to determine ef-
fectiveness.

Evaluation/Desired Outcomes
● Reduction in pain and soreness associated with

fibromyalgia.

HIGH ALERT

milrinone (mill-ri-none)
Primacor
Classification
Therapeutic: inotropics

Pregnancy Category C

Indications
Short-term treatment of HF unresponsive to conven-
tional therapy with digoxin, diuretics, and vasodila-
tors.

Action
Increases myocardial contractility. Decreases pre-
load and afterload by a direct dilating effect on vas-
cular smooth muscle. Therapeutic Effects: In-
creased cardiac output (inotropic effect).

Pharmacokinetics
Absorption: IV administration results in complete
bioavailability.
Distribution: Unknown.
Metabolism and Excretion: 80–90% excreted
unchanged by the kidneys.
Half-life: 2.3 hr (qin renal impairment).

TIME/ACTION PROFILE (hemodynamic
effects)

ROUTE ONSET PEAK DURATION

IV 5–15 min unknown 3–6 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Severe aor-
tic or pulmonic valvular heart disease; Hypertrophic
subaortic stenosis (mayqoutflow tract obstruc-
tion).
Use Cautiously in: History of arrhythmias, elec-
trolyte abnormalities, abnormal digoxin levels, or
insertion of vascular catheters (qrisk of ventricular
arrhythmias); Renal impairment (pinfusion rate if
CCr is �50 mL/min); OB, Lactation: Pregnancy or
lactation.

Adverse Reactions/Side Effects
CNS: headache, tremor. CV: VENTRICULAR ARRHYTH-
MIAS, angina pectoris, chest pain, hypotension, su-
praventricular arrhythmias. CV: skin rash. GI:q
liver enzymes. F and E: hypokalemia. Hemat:
thrombocytopenia.

Interactions
Drug-Drug: None significant.

Route/Dosage
IV (Adults): Loading dose—50 mcg/kg followed
by continuous infusion at 0.5 mcg/kg/min (range
0.375–0.75 mcg/kg/min).

mailto:registries@kendall.com
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IV (Infants and Children): Loading dose—50
mcg/kg over 10 min followed by continuous infu-
sion at 0.5 mcg/kg/min (range 0.25–0.75 mcg/kg/
min).

Availability (generic available)
Injection: 1 mg/mL. Premixed infusion: 20 mg/
100 mL, 40 mg/200 mL.

NURSING IMPLICATIONS
Assessment
● Monitor heart rate and BP continuously during

administration. Slow or discontinue if BP drops
excessively.

● Monitor intake and output and daily weight. As-
sess patient for resolution of signs and symptoms
of HF (peripheral edema, dyspnea, rales/crack-
les, weight gain) and improvement in hemody-
namic parameters (increase in cardiac output
and cardiac index, decrease in pulmonary capil-
lary wedge pressure). Correct effects of previous
aggressive diuretic therapy to allow for optimal
filling pressure.

● Monitor ECG continuously during infusion. Ar-
rhythmias are common and may be life threaten-
ing. The risk of ventricular arrhythmias is in-
creased in patients with a history of arrhythmias,
electrolyte abnormalities, abnormal digoxin lev-
els, or insertion of vascular catheters.

● Lab Test Considerations: Monitor electro-
lytes and renal function frequently during admin-
istration. Correct hypokalemia prior to adminis-
tration to decrease the risk of arrhythmias.

● Monitor platelet count during therapy.
● Toxicity and Overdose: High Alert: Over-

dose manifests as hypotension. Dose should be
decreased or discontinued. Supportive measures
may be necessary.

Potential Nursing Diagnoses
Decreased cardiac output (Indications)

Implementation
● High Alert: Accidental overdose of milrinone

can cause patient harm or death. Have second
practitioner independently check original order,
dose calculations, and infusion pump settings.

IV Administration

● pH: 3.2–4.0.
● Direct IV: Diluent: Loading dose may be ad-

ministered undiluted. May also be diluted in 0.9%
NaCl, 0.45% NaCl, or D5W for ease of administra-
tion. Concentration: 1 mg/mL. Rate: Adminis-
ter the loading dose over 10 min.

● Continuous Infusion: Diluent: Milrinone
drawn from vials must be diluted. Dilute 10 mg
(10 mL) of milrinone in 40 mL of diluent or 20
mg (20 mL) of milrinone in 80 mL of diluent.
Compatible diluents include 0.45% NaCl, 0.9%
NaCl, and D5W. Premixed infusions are already
diluted and ready to use. Admixed solutions are
stable for 72 hr at room temperature. Stability of
premixed infusions based on manufacturer’s ex-
piration date. Do not use solutions that are dis-
colored or contain particulate matter. Concen-
tration: 200 mcg/mL. Rate: Based on patient’s
weight (see Route/Dosage section). Titrate ac-
cording to hemodynamic and clinical response.

● Y-Site Compatibility: acyclovir, alfentanil, allo-
purinol, amifostine, amikacin, aminophylline,
amiodarone, amphotericin B liposome, ampicil-
lin, anidulafungin, argatroban, atracurium, az-
treonam, bivalirudin, bleomycin, bumetanide,
buprenorphine, busulfan, butorphanol, calcium
chloride, calcium gluconate, carboplatin, car-
mustine, caspofungin, cefazolin, cefepime, cefo-
taxime, cefotetan, cefoxitin, ceftaroline, ceftazi-
dime, ceftriaxone, cefuroxime, chloramphenicol,
chlorpromazine, ciprofloxacin, cisatracurium,
cisplatin, clindamycin, cyclophosphamide, cyclo-
sporine, cytarabine, dactinomycin, daptomycin,
dexamethasone sodium phosphate, dexmeditom-
idine, digoxin, diltiazem, dobutamine, docetaxel,
dopamine, doripenem, doxacurium, doxorubi-
cin, doxycycline, droperidol, enalaprilat, ephed-
rine, epinephrine, epirubicin, eptifibatide, erta-
penem, erythromycin, etoposide, etoposide
phosphate, fenoldopam, fentanyl, fluconazole,
fludarabine, fluorouracil, ganciclovir, gemcita-
bine, gentamicin, glycopyrrolate, granisetron,
haloperidol, heparin, hetastarch, hydralazine, hy-
drocortisone, hydromorphone, idarubicin, ifos-
famide, insulin, irinotecan, isoproterenol, ketam-
ine, ketorolac, labetalol, levofloxacin, linezolid,
lorazepam, magnesium sulfate, mannitol, mech-
lorethamine, melphalan, meperidine, merope-
nem, methohexital, methotrexate, methyldopate,
methylprednisolone sodium succinate, metoclo-
pramide, metoprolol, metronidazole, micafungin,
midazolam, mitoxandrone, morphine, myco-
phenolate, nafcillin, nalbuphine, naloxone, nesir-
itide, nicardipine, nitroglycerin, nitroprusside,
norepinephrine, octreotide, oxacillin, oxaliplatin,
oxytocin, paclitaxel, palonosetron, pamidronate,
pancuronium, pemetrexed, pentobarbital, phe-
nobarbital, phenylephrine, piperacillin/tazobac-
tam, potassium acetate, potassium chloride, po-
tassium phosphates, prochlorperazine,
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promethazine, propofol, propranolol, quinupris-
tin/dalfopristin, ranitidine, remifentanil, rocuron-
ium, sodium acetate, sodium bicarbonate, so-
dium phosphates, streptozocin, succinylcholine,
sufentanil, tacrolimus, telavancin, teniposide, the-
ophylline, thiopental, thiotepa, ticarcillin/clavu-
lanate, tigecycline, tirofiban, tobramycin, torse-
mide, vancomycin, vasopressin, vecuronium,
verapamil, vincristine, vinorelbine, voriconazole,
zidovudine, zoledronic acid.

● Y-Site Incompatibility: amphotericin B col-
loidal, amphotericin B lipid complex, dantrolene,
diazepam, diphenhydramine, esmolol, furosem-
ide, hydroxyzine, imipenem/cilastatin, lidocaine,
ondansetron, pantoprazole, phenytoin, procain-
amide.

Patient/Family Teaching
● Inform patient and family of reasons for adminis-

tration. Milrinone is not a cure but is a temporary
measure to control the symptoms of HF.

Evaluation/Desired Outcomes
● Decrease in the signs and symptoms of HF.
● Improvement in hemodynamic parameters.

minocycline, See TETRACYCLINES.

mirtazapine (meer-taz-a-peen)
Remeron, Remeron Soltabs
Classification
Therapeutic: antidepressants
Pharmacologic: tetracyclic antidepressants

Pregnancy Category C

Indications
Major Depressive Disorder. Unlabeled Use: Panic
Disorder. Generalized Anxiety Disorder (GAD).
Post-traumatic Stress Disorder (PTSD).

Action
Potentiates the effects of norepinephrine and sero-
tonin. Therapeutic Effects: Antidepressant ac-
tion, which may develop only after several weeks.

Pharmacokinetics
Absorption: Well absorbed but rapidly metabo-
lized, resulting in 50% bioavailability.
Distribution: Unknown.
Protein Binding: 85%.
Metabolism and Excretion: Extensively metabo-
lized by the liver (P450 2D6, 1A2 and 3A enzymes
involved); metabolites excreted in urine (75%) and
feces (15%).
Half-life: 20–40 hr.

TIME/ACTION PROFILE (antidepressant effect)

ROUTE ONSET PEAK DURATION

PO 1–2 wk 6 wk or more unknown

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Concurrent
MAO inhibitor therapy.
Use Cautiously in: History of seizures; History of
suicide attempt; Mayqrisk of suicide attempt/idea-
tion especially during early treatment or dose adjust-
ment; History of mania/hypomania; Patients with he-
patic or renal impairment; OB: Safety not
established; Lactation: Discontinue drug or bottle-
feed; Pedi: Safety not established. Suicide risk may
be greater in children or adolescents; Geri:qsensi-
tivity to CNS effects and oversedation. Begin at lower
doses and titrate carefully.

Adverse Reactions/Side Effects
CNS: SUICIDAL THOUGHTS, drowsiness, abnormal
dreams, abnormal thinking, agitation, akathisia, an-
xiety, apathy, confusion, dizziness, malaise, weak-
ness. EENT: sinusitis. Resp: dyspnea, cough. CV:
edema, hypotension, vasodilation. GI: constipation,
dry mouth,qappetite, abdominal pain, anorexia,q
liver enzymes, nausea, vomiting. GU: urinary fre-
quency. Derm: pruritus, rash. F and E:qthirst.
Hemat: AGRANULOCYTOSIS. Metab: weight gain, hy-
percholesterolemia, hyponatremia,qtriglycerides.
MS: arthralgia, back pain, myalgia. Neuro: hyper-
kinesia, hypesthesia, twitching. Misc: flu-like syn-
drome.

Interactions
Drug-Drug: May cause hypertension, seizures,
and death when used with MAO inhibitors; do not
use within 14 days of MAO inhibitor therapy. Drugs
that affect serotonergic neurotransmitter systems,
including linezolid, tramadol, and triptansqrisk
of serotonin syndrome.qCNS depression with other
CNS depressants, including alcohol and benzo-
diazepines. Ketoconazole, cimetidine, clarith-
romycin, erythromycin, indinavir, itracona-
zole, ketoconazole, nefazodone, nelfinavir,
ritonavir, or saquinavir mayqlevels. Phenobar-
bital, phenytoin, carbamazepine, rifampin, or
rifabutin mayplevels; may need toqmirtazapine
dose. Mayqthe effects and risk of bleeding from
warfarin.
Drug-Natural Products: Concomitant use of
kava-kava, valerian, skullcap, chamomile, or
hops canqCNS depression.qrisk of serotonin syn-
drome with St. John’s wort and SAMe.

Route/Dosage
PO (Adults): 15 mg/day as a single bedtime dose
initially; may beqq 1–2 wk up to 45 mg/day.
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Availability (generic available)
Tablets: 15 mg, 30 mg, 45 mg. Orally disinte-
grating tablets (orange flavor): 15 mg, 30 mg,
45 mg.

NURSING IMPLICATIONS
Assessment
● Assess mental status (orientation, mood, behav-

ior) frequently. Assess for suicidal tendencies, es-
pecially during early therapy. Restrict amount of
drug available to patient.

● Monitor closely for changes in behavior that
could indicate the emergence or worsening of su-
icidal thoughts or behavior or depression.

● Assess weight and BMI initially and throughout
therapy.

● Monitor BP and pulse rate periodically during
initial therapy. Report significant changes.

● For overweight/obese individuals, obtain BFS and
cholesterol levels. Refer as appropriate for nutri-
tional/weight management and medical manage-
ment.

● Monitor for seizure activity in patients with a his-
tory of seizures or alcohol abuse. Institute seizure
precautions.

● Lab Test Considerations: Assess CBC and he-
patic function before and periodically during
therapy.

Potential Nursing Diagnoses
Ineffective coping (Indications)
Anxiety (Indications)
Imbalanced nutrition: risk for more than body re-
quirements (Side Effects)

Implementation
● May be given as a single dose at bedtime to mini-

mize excessive drowsiness or dizziness.
● May be taken without regard to food.
● For orally disintegrating tablets, do not attempt

to push through foil backing; with dry hands, peal
back backing and remove tablet. Immediately
place tablet on tongue; tablet will dissolve in sec-
onds, then swallow with saliva. Administration
with liquid is not necessary.

Patient/Family Teaching
● Instruct patient to take mirtazapine as directed.

Take missed doses as soon as remembered; if al-
most time for next dose, skip missed dose and re-
turn to regular schedule. If single bedtime dose
regimen is used, do not take missed dose in
morning, but consult health care professional. Do
not discontinue abruptly; gradual dose reduction
may be required.

● May cause drowsiness and dizziness. Caution pa-
tient to avoid driving and other activities requiring
alertness until response to drug is known.

● Encourage patient and family to be alert for
emergence of anxiety, agitation, panic attacks, in-
somnia, irritability, hostility, impulsivity, akath-
isia, hypomania, mania, worsening of depression
and suicidal ideation, especially during early anti-
depressant therapy. Assess symptoms on a day-to-
day basis as changes may be abrupt. If these
symptoms occur, notify health care professional.

● Caution patient to change positions slowly to min-
imize orthostatic hypotension.

● Advise patient to avoid alcohol or other CNS de-
pressant drugs during and for at least 3–7 days
after therapy has been discontinued.

● Instruct patient to notify health care professional
of signs and symptoms of serotonin syndrome
(mental status changes: agitation, hallucinations,
coma; autonomic instability: tachycardia, labile
BP, hyperthermia; neuromuscular aberrations:
hyperreflexia, incoordination; and/or gastrointes-
tinal symptoms: nausea, vomiting, diarrhea) oc-
cur.

● Advise patient to notify health care professional if
dry mouth, urinary retention, or constipation oc-
curs. Frequent rinses, good oral hygiene, and
sugarless candy or gum may diminish dry mouth.
An increase in fluid intake, fiber, and exercise
may prevent constipation.

● Inform patient of need to monitor dietary intake.
Increase in appetite may lead to undesired weight
gain.

● Advise patient to notify health care professional of
all Rx or OTC medications, vitamins, or herbal
products being taken and to consult with health
care professional before taking other medica-
tions, especially St. John’s Wort.

● Advise patient to notify health care professional of
medication regimen before treatment or surgery.

● Therapy for depression may be prolonged. Em-
phasize the importance of follow-up exam to
monitor effectiveness and side effects.

Evaluation/Desired Outcomes
● Resolution of the symptoms of depression.
● Increased sense of well-being.
● Renewed interest in surroundings.
● Increased appetite.
● Improved energy level.
● Improved sleep.
● Therapeutic effects may be seen within 1 wk, al-

though several wk are usually necessary before
improvement is observed.
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misoprostol
(mye-soe-prost-ole)
Cytotec
Classification
Therapeutic: antiulcer agents, cytoprotective
agents
Pharmacologic: prostaglandins

Pregnancy Category X

Indications
Prevention of gastric mucosal injury from NSAIDs,
including aspirin, in high-risk patients (geriatric pa-
tients, debilitated patients, or those with a history of
ulcers). With mifepristone for termination of preg-
nancy. Unlabeled Use: Treatment of duodenal ul-
cers. Cervical ripening and labor induction.

Action
Acts as a prostaglandin analogue, decreasing gastric
acid secretion (antisecretory effect) and increasing
the production of protective mucus (cytoprotective
effect). Causes uterine contractions. Therapeutic
Effects: Prevention of gastric ulceration from
NSAIDs. With mifepristone terminates pregnancy of
less than 49 days.

Pharmacokinetics
Absorption: Well absorbed following oral admin-
istration and rapidly converted to its active form
(misoprostol acid).
Distribution: Unknown.
Protein Binding: 85%.
Metabolism and Excretion: Undergoes some
metabolism and is then excreted by the kidneys.
Half-life: 20–40 min.

TIME/ACTION PROFILE (effect on gastric
acid secretion)

ROUTE ONSET PEAK DURATION

PO 30 min unknown 3–6 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity to prosta-
glandins; OB: Should not be used to prevent NSAID-
induced gastric injury due to potential for fetal harm
or death; Lactation: May cause severe diarrhea in the
nursing infant.
Use Cautiously in: OB: Patients with childbearing
potential should be counseled to avoid pregnancy
during misoprostol therapy for prevention of NSAID-
induced gastric injury. Pregnancy status should be
determined before initiating therapy; Pedi: Safety not
established.
Exercise Extreme Caution in: When used for
cervical ripening (unlabeled use) may cause uterine

rupture (risk factors are late trimester pregnancy,
previous caesarian section or uterine surgery or �5
previous pregnancies).

Adverse Reactions/Side Effects
CNS: headache. GI: abdominal pain, diarrhea, con-
stipation, dyspepsia, flatulence, nausea, vomiting.
GU: miscarriage, menstrual disorders.

Interactions
Drug-Drug:qrisk of diarrhea with magnesium-
containing antacids.

Route/Dosage
PO (Adults): Antiulcer—200 mcg 4 times daily
with or after meals and at bedtime, or 400 mcg twice
daily, with the last dose at bedtime. If intolerance
occurs, dose may bepto 100 mcg 4 times daily.
Termination of pregnancy—400 mcg single dose
2 days after mifepristone if abortion has not oc-
curred.
Intravaginally (Adults): 25 mcg (1/4 of 100–mcg
tablet); may repeat q 3–6 hr, if needed.

Availability (generic available)
Tablets: 100 mcg (0.1 mg), 200 mcg (0.2 mg). In
combination with: diclofenac (Arthrotec). See
Appendix B.

NURSING IMPLICATIONS
Assessment
● Assess patient routinely for epigastric or abdomi-

nal pain and for frank or occult blood in the
stool, emesis, or gastric aspirate.

● Assess women of childbearing age for pregnancy.
Misoprostol is usually begun on 2nd or 3rd day of
menstrual period following a negative pregnancy
test result.

● Termination of pregnancy: Monitor uterine
cramping and bleeding during therapy.

● Cervical Ripening: Assess dilation of cervix pe-
riodically during therapy.

Potential Nursing Diagnoses
Acute pain (Indications)

Implementation
● Do not confuse Cytotec (misoprostol) with Mife-

prex (mifepristone).
● Misoprostol therapy should be started at the on-

set of treatment with NSAIDs.
● PO: Administer medication with meals and at

bedtime to reduce severity of diarrhea.
● Antacids may be administered before or after

misoprostol for relief of pain. Avoid those con-
taining magnesium, because of increased diar-
rhea with misoprostol.

Patient/Family Teaching
● Instruct patient to take medication as directed for

the full course of therapy, even if feeling better.
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Take missed doses as soon as possible unless
next dose is due within 2 hr; do not double doses.
Emphasize that sharing of this medication may be
dangerous.

● Advise patient not to share misoprostol with oth-
ers, even if they have similar symptoms; may be
dangerous.

● Inform patient that misoprostol will cause sponta-
neous abortion. Women of childbearing age must
be informed of this effect through verbal and writ-
ten information and must use contraception
throughout therapy. If pregnancy is suspected,
the woman should stop taking misoprostol and
immediately notify her health care professional.

● Inform patient that diarrhea may occur. Health
care professional should be notified if diarrhea
persists for more than 1 wk. Also advise patient to
report onset of black, tarry stools or severe ab-
dominal pain.

● Advise patient to avoid alcohol and foods that may
cause an increase in GI irritation.

Evaluation/Desired Outcomes
● The prevention of gastric ulcers in patients re-

ceiving chronic NSAID therapy.
● Termination of pregnancy.
● Cervical ripening and induction of labor.

mitoMYcin (mye-toe-mye-sin)
Mutamycin
Classification
Therapeutic: antineoplastics
Pharmacologic: antitumor antibiotics

Pregnancy Category D

Indications
Used with other agents in the management of dis-
seminated adenocarcinoma of the stomach or pan-
creas. Unlabeled Use: Palliative treatment of: Car-
cinoma of the colon or breast, Head and neck
tumors, Advanced biliary, lung, and cervical squa-
mous cell carcinomas.

Action
Primarily inhibits DNA synthesis by causing cross-
linking; also inhibits RNA and protein synthesis
(cell-cycle phase–nonspecific but is most active in S
and G phases). Therapeutic Effects: Death of
rapidly replicating cells, particularly malignant ones.

Pharmacokinetics
Absorption: IV administration results in complete
bioavailability.

Distribution: Widely distributed, concentrates in
tumor tissue. Does not enter CSF.
Metabolism and Excretion: Mostly metabolized
by the liver. Small amounts (�10%) excreted un-
changed by the kidneys and in bile.
Half-life: 50 min.

TIME/ACTION PROFILE (effects on blood
counts)

ROUTE ONSET PEAK DURATION

IV 3–8 wk 4–8 wk up to 3 mo

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Pregnancy
or lactation.
Use Cautiously in: Active infections;pbone mar-
row reserve; Hepatic dysfunction; History of pulmo-
nary problems; OB: Patients with childbearing po-
tential should be counseled to avoid pregnancy
during treatment; Geri: May haveqsensitivity to
drug effects.

Adverse Reactions/Side Effects
Resp: PULMONARY TOXICITY. CV: edema. GI: nau-
sea, vomiting, anorexia, stomatitis. GU: infertility,
renal failure. Derm: alopecia, desquamation. He-
mat: leukopenia, thrombocytopenia, anemia. Lo-
cal: phlebitis at IV site. Misc: HEMOLYTIC UREMIC

SYNDROME, fever, prolonged malaise.

Interactions
Drug-Drug: Additive bone marrow depression
with other antineoplastics or radiation therapy.
Maypantibody response to live-virus vaccines
andqrisk of adverse reactions. Concurrent or se-
quential use with vinca alkaloids may result in res-
piratory toxicity.

Route/Dosage
IV (Adults): 20 mg/m2 every 6–8 wk.

Availability (generic available)
Powder for injection: 5 mg/vial, 20 mg/vial, 40
mg/vial.

NURSING IMPLICATIONS
Assessment
● Monitor vital signs periodically during adminis-

tration.
● Monitor for bone marrow depression. Assess for

bleeding (bleeding gums, bruising, petechiae,
guaiac stools, urine, and emesis) and avoid IM
injections and taking rectal temperatures if plate-
let count is low. Apply pressure to venipuncture
sites for 10 min. Assess for signs of infection dur-
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ing neutropenia. Anemia may occur. Monitor for
increased fatigue, dyspnea, and orthostatic hypo-
tension.

● Monitor intake and output, appetite, and nutri-
tional intake. Nausea and vomiting usually occur
within 1–2 hr. Vomiting may stop within 3–4 hr;
nausea may persist for 2–3 days. Antiemetics
may be administered prophylactically. Adjust diet
as tolerated to help maintain fluid and electrolyte
balance and nutritional status.

● Assess respiratory status and chest x-ray examina-
tion prior to and periodically throughout course
of therapy. Cough, bronchospasm, hemoptysis, or
dyspnea usually occurs after several doses and
may be indicative of pulmonary toxicity, which
may be life threatening.

● Monitor for potentially fatal hemolytic uremic
syndrome in patients receiving long-term therapy.
Symptoms include microangiopathic hemolytic
anemia, thrombocytopenia, renal failure, and hy-
pertension.

● Lab Test Considerations: Monitor CBC with
differential, platelet count, and observation for
fragmented RBCs on peripheral blood smears
prior to and periodically throughout therapy and
for several months following therapy.

● The nadirs of leukopenia and thrombocytopenia
occur in 4–8 wk. Notify health care professional
if leukocyte count is �4000/mm3 or if platelet
count is �150,000/mm3 or is progressively de-
clining. Recovery from leukopenia and thrombo-
cytopenia occurs within 10 wk after cessation of
therapy. Myelosuppression is cumulative and may
be irreversible. Repeat courses of therapy are
held until leukocyte count is �4000/mm3 and
platelet count is �100,000/mm3.

● Monitor liver function studies (AST, ALT, LDH,
bilirubin) and renal function studies (BUN, creat-
inine) prior to and periodically throughout ther-
apy to detect hepatotoxicity and nephrotoxicity.
Notify health care professional if creatinine is
�1.7 m g/dL.

Potential Nursing Diagnoses
Risk for injury (Side Effects)
Risk for infection (Side Effects)
Disturbed body image (Side Effects)

Implementation
● Do not confuse mitomycin with mitoxantrone.
● Solution should be prepared in a biologic cabi-

net. Wear gloves, gown, and mask while handling
medication. Discard equipment in designated
containers.

● Ensure patency of IV. Extravasation may cause se-
vere tissue necrosis. If patient complains of dis-
comfort at IV site, discontinue immediately and

restart infusion at another site. Promptly notify
physician of extravasation.

IV Administration

● pH: 6.0–8.0.
● Direct IV: Reconstitute 5-mg vial with 10 mL and

10-mg vial with 40 mL of sterile water for injec-
tion. Shake the vial; may need to stand at room
temperature for additional time to dissolve. Final
solution is blue-gray. Reconstituted solution is
stable for 7 days at room temperature, 14 days if
refrigerated. Diluent: 0.9% NaCl. Concentra-
tion: 20–40 mcg/mL for administration. Rate:
May be administered IV push over 5–10 min
through free-flowing IV of 0.9% NaCl or D5W.

● Y-Site Compatibility: amifostine, amphotericin
B lipid complex, amphotericin B liposome, ani-
dulafungin, argatroban, bivalirudin, bleomycin,
caspofungin, cisplatin, cyclophosphamide, doxo-
rubicin, cyclophosphamide, dactinomycin, dex-
medetomidine, doxorubicin hydrochloride, dro-
peridol, epirubicin , ertapenem, fluorouracil,
furosemide, granisetron, heparin, leucovorin cal-
cium, levofloxacin, melphalan, meperidine,
methotrexate, metoclopramide, nesiritide[, oc-
treotide, ondansetron, ondansetron, teniposide,
thiotepa, tigecycline, tirofiban, trastuzamab, vin-
blastine, vincristine, voriconazole, zoledronic
acid.

● Y-Site Incompatibility: aztreonam, cefepime,
daptomycin, etoposide phosphate, fenoldopam,
filgrastim, gemcitabine, pantoprazole, piperacil-
lin/tazobactam, sargramostim, topotecan, vino-
relbine.

Patient/Family Teaching
● Instruct patient to notify health care professional

promptly if fever; chills; cough; hoarseness; sore
throat; signs of infection; lower back or side pain;
painful or difficult urination; bleeding gums;
bruising; petechiae; blood in stools, urine, or em-
esis; increased fatigue; dyspnea; or orthostatic hy-
potension occurs. Caution patient to avoid
crowds and persons with known infections. In-
struct patient to use soft toothbrush and electric
razor and to avoid falls. Caution patient not to
drink alcoholic beverages or take medication
containing aspirin or NSAIDs; may precipitate
gastric bleeding.

● Instruct patient to notify health care professional
if decreased urine output, edema in lower ex-
tremities, shortness of breath, skin ulceration, or
persistent nausea occurs.

● Instruct patient to inspect oral mucosa for red-
ness and ulceration. If ulceration occurs, advise
patient to use sponge brush and rinse mouth with
water after eating and drinking. Topical agents
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may be used if pain interferes with eating. Stoma-
titis pain may require treatment with opioid anal-
gesics.

● Discuss with patient the possibility of hair loss.
Explore coping strategies.

● Instruct patient not to receive any vaccinations
without advice of health care professional.

● Advise patient that, although mitomycin may
cause infertility, contraception during therapy is
necessary because of teratogenic effects.

● Emphasize need for periodic lab tests to monitor
for side effects.

Evaluation/Desired Outcomes
● Decrease in size and spread of malignant tissue.

mitoXANtrone
(mye-toe-zan-trone)
Novantrone
Classification
Therapeutic: antineoplastics, immune modi-
fiers
Pharmacologic: antitumor antibiotics

Pregnancy Category D

Indications
Acute nonlymphocytic leukemia (ANLL) in adults
(with other antineoplastics). Initial chemotherapy
for patients with pain associated with advanced hor-
mone-refractory prostate cancer. Secondary
(chronic) progressive, progressive relapsing, or
worsening relapsing-remitting multiple sclerosis
(MS). Unlabeled Use: Breast cancer, liver cancer,
and non-Hodgkin’s lymphoma.

Action
Inhibits DNA synthesis (cell-cycle phase–nonspe-
cific). Therapeutic Effects: Death of rapidly rep-
licating cells, particularly malignant ones. De-
creased pain in patients with advanced prostate
cancer. Decreased disability and slowed progression
of MS.

Pharmacokinetics
Absorption: IV administration results in complete
bioavailability.
Distribution: Widely distributed; limited penetra-
tion of CSF.
Metabolism and Excretion: Mostly eliminated
by hepatobiliary clearance; �10% excreted un-
changed by the kidneys.
Half-life: 5.8 days.

TIME/ACTION PROFILE (effects on blood
counts)

ROUTE ONSET PEAK DURATION

IV unknown 10 days 21 days

Contraindications/Precautions
Contraindicated in: Hypersensitivity; OB, Lacta-
tion: Pregnancy or lactation.
Use Cautiously in: Presence or history of cardio-
vascular disease (qrisk of heart failure); OB: Pa-
tients with childbearing potential; Active infection;p
bone marrow reserve; Previous mediastinal radia-
tion or use of anthracyclines (qrisk of heart fail-
ure); Impaired hepatobiliary function; Pedi: Safety
not established; Geri: May haveqsensitivity to drug
effects.

Adverse Reactions/Side Effects
CNS: SEIZURES, headache. EENT: blue-green sclera,
conjunctivitis. Resp: cough, dyspnea. CV: CARDI-
OTOXICITY, arrhythmias, ECG changes. GI: abdomi-
nal pain, diarrhea, hepatic toxicity, nausea, stomati-
tis, vomiting. GU: blue-green urine, gonadal
suppression, renal failure. Derm: alopecia, rashes.
Hemat: anemia, leukopenia, secondary leukemia,
thrombocytopenia. Metab: hyperuricemia. Misc:
fever, hypersensitivity reactions.

Interactions
Drug-Drug:qbone marrow depression with other
antineoplastics or radiation therapy. Risk of
cardiomyopathyqby previous anthracycline anti-
neoplastics (daunorubicin, doxorubicin, ida-
rubicin) or mediastinal radiation. Maypanti-
body response to live-virus vaccines andqrisk of
adverse reactions.

Route/Dosage
Acute Nonlymphatic Leukemia
IV (Adults): Induction—12 mg/m2/day for 3 days
(usually given with cytosine arabinoside 100 mg/m2/
day for 7 days); if incomplete remission occurs, a
2nd induction may be given. Consolidation—12
mg/m2/day for 2 days (usually given with cytosine
arabinoside 100 mg/m2/day for 5 days), given 6 wk
after induction with another course 4 wk later.

Advanced Prostate Cancer
IV (Adults): 12–14 mg/m2 single dose as a short
infusion (with corticosteroids).

Multiple Sclerosis
IV (Adults): 12 mg/m2 q 3 mo.

Availability (generic available)
Solution for injection: 2 mg/mL.
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NURSING IMPLICATIONS
Assessment
● Monitor for hypersensitivity reaction (rash, urti-

caria, bronchospasm, tachycardia, hypotension).
If these occur, stop infusion and notify physician.
Keep epinephrine, an antihistamine, and resusci-
tation equipment close by in the event of an ana-
phylactic reaction.

● Monitor for bone marrow depression. Assess for
bleeding (bleeding gums, bruising, petechiae,
guaiac stools, urine, and emesis) and avoid IM
injections and taking rectal temperatures if plate-
let count is low. Apply pressure to venipuncture
sites for 10 min. Assess for signs of infection dur-
ing neutropenia. Anemia may occur. Monitor for
increased fatigue, dyspnea, and orthostatic hypo-
tension.

● Monitor intake and output, appetite, and nutri-
tional intake. Assess patient for nausea and vomit-
ing. Antiemetics may be administered prophylac-
tically. Adjust diet as tolerated to help maintain
fluid and electrolyte balance and nutritional
status.

● Monitor chest x-ray, ECG, echocardiography or
MUGA, and radionuclide angiography to deter-
mine ejection fraction prior to and periodically
during therapy. Multiple sclerosis patients with
baseline left ventricular ejection fraction
(LVEF)�50% should not receive mitoxantrone.
May cause cardiotoxicity, especially in patients
who have received daunorubicin or doxorubicin.
Assess for rales/crackles, dyspnea, edema, jugu-
lar vein distention, ECG changes, arrhythmias,
and chest pain. Monitor LVEF with echocardio-
gram or MUGA if signs of HF occur, prior to each
dose, and yearly after stopping therapy in patients
with multiple sclerosis. Potentially fatal HF may
occur during or for months or yr after therapy.
Risk is greater in patients receiving a cumulative
dose �140mg/m2.

● Monitor for symptoms of gout (quric acid levels
and joint pain and swelling). Encourage patient
to drink at least 2 L of fluid per day. Allopurinol
may be given to decrease serum uric acid levels.

● Multiple sclerosis: Asses frequency of exacer-
bations of symptoms of multiple sclerosis period-
ically during therapy.

● Lab Test Considerations: Monitor CBC with
differential and platelet count prior to and peri-
odically during therapy. The nadir of leukopenia
usually occurs within 10 days, and recovery usu-
ally occurs within 21 days.

● Monitor liver function studies (AST, ALT, LDH,
bilirubin) and renal function studies (BUN, creat-
inine) prior to and periodically during therapy to
detect hepatotoxicity and nephrotoxicity.

● May causequric acid concentrations. Monitor
periodically during therapy.

Potential Nursing Diagnoses
Risk for injury (Side Effects)
Risk for infection (Side Effects)
Disturbed body image (Side Effects)

Implementation
● Do not confuse mitoxantrone with mitomycin.
● Solution should be prepared in a biologic cabi-

net. Wear gloves, gown, and mask while handling
medication. Discard equipment in designated
containers.

● Avoid contact with skin. Use Luer-Lok tubing to
prevent accidental leakage. If contact with skin
occurs, immediately wash skin with soap and wa-
ter.

● Clean all spills with an aqueous solution of cal-
cium hypochlorite. Mix solution by adding 5.5
parts (per weight) of calcium hypochlorite to 13
parts water.

IV Administration

● pH: 3.0–4.5.
● IV: Monitor IV site. If extravasation occurs, dis-

continue IV and restart at another site. Elevate ex-
tremity with extravasation and place ice packs
over area. Monitor closely and obtain surgical
consultation if local reaction occurs. Mitoxan-
trone is not a vesicant.

● Direct IV: Diluent: Dilute dark blue mitoxan-
trone solution in at least 50 mL of 0.9% NaCl or
D5W. Discard unused solution appropriately.
Rate: Administer slowly over at least 3 min into
the tubing of a free-flowing IV of 0.9% NaCl or
D5W.

● Intermittent Infusion: May be further diluted
in D5W, 0.9% NaCl, or D5/0.9% NaCl and used
immediately. Concentration: 0.02-0.5 mg/mL.
Rate: Administer over 15–30 min.

● Continuous Infusion: May also be adminis-
tered over 24 hr.

● Y-Site Compatibility: acyclovir, alfentanil, allo-
purinol, amikacin, aminophylline, amindarone,
anidulafungin, argatroban, atracurium, bivaliru-
din, bleomycin, bumetanide, buprenorphine, bu-
torphanol, calcium chloride, calcium gluconate,
carboplatin, carmustin, caspofungin, chloram-
phenicol, chrlopromazine, ciprofloxacin, cisatra-
curium, cisplatin, cladribine, cyclophosphamide,
cyclosporine, cytarabine, dactinomycin, daptomy-
cin, dexmeditomidine, dexrazoxane, diltiazem,
diphenhydramine, dobutamine, doxacurium,
doxycycline, droperidol, enalaprilat, ephedrine,
epinephrine, erythromycin, esmolol, etoposide,
etoposide phosphate, famotidine, fenoldopam,
fentanyl, filgrastim, fluconazole, fludarabine, flu-
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orouracil, ganciclovir, gemcitabine, gentamicin,
glycopyrrolate, granisetron, haloperidol, hydrala-
zine, hydrocortisone, hydromorphone, ifosfam-
ide, imipenem/cilastatin, insulin, irinotecan, iso-
proterenol, ketorolac, labetalol, leucovorin,
levofloxacin, levorphanol, lidocaine, linezolid,
lorazepam, magnesium sulfate, mannitol, mel-
phalan, meperidine, meropenem, mesna, metara-
minol, methohexital, methotrexate, methyldopate,
metoclopramide, metoprolol, metronidazole,
midazolam, milrinone, mivacurium, morphine,
nalbuphine, naloxone, nesiritide, nicardipine, ni-
troglycerin, norepinephrine, octreotide, ondanse-
tron, oxaliplatin, palonosetron, pamidronate,
pancuronium, pantamidine, pentazocine, pento-
barbital, phenobarbital, phentolamine, phenyl-
ephrine, potassium acetate, potassium chloride,
procainamide, prochllorperazine, promethazine,
propranolol, quinupristin/dalfopristin, ranitidine,
remifentanil, rituximab, rocuronium, sargramos-
tim, sodium acetate, sodium bicarbonate, succi-
nylcholine, sufentanil, tacrolimus, teniposide,
theophylline, thiopental, thiotepa, tigecycline, ti-
rofiban, tobramycin, tolazoline, trastuzumab, tri-
methiprom/sulfamethoxazole, vancomycin, vaso-
pressin, vecuronium, verapamil, vincristine,
vinorelbine, zidovudine, zoledronic acid.

● Y-Site Incompatibility: amphotericin B choles-
teryl, amphotericin B colloidal, amphotericin B
lipid complex, amphotericin B liposome, ampi-
cillin, ampicillin/sulbactam, azithromycin, az-
treonam, cefazolin, cefepime, cefoperazone, cef-
otaxime, cefoxitin, ceftazidime, ceftriaxone,
cefuroxime, clindamycin, dantrolene, dexame-
thasone, diazepam, digoxin, doxorubicin lipo-
some, ertapenem, foscarnet, fosphenytoin, furo-
semide, heparin, idarubicin, methylprednisolone,
nafcillin, nitroprusside, paclitaxel, pantoprazole,
pemetrexed, phenytoin, piperacillin/tazobactam,
potassium phosphates, propofol, sodium phos-
phates, ticarcillin/clavulanate, voriconazole.

Patient/Family Teaching
● Advise patient to read the Patient Package Insert

before starting therapy and before each dose in
case of changes.

● Instruct patient to notify health care professional
promptly if fever; chills; cough; hoarseness; sore
throat; signs of infection; lower back or side pain;
painful or difficult urination; bleeding gums;
bruising; petechiae; blood in stools, urine, or em-
esis; increased fatigue; dyspnea; or orthostatic hy-
potension occurs. Caution patient to avoid
crowds and persons with known infections. In-

struct patient to use soft toothbrush and electric
razor and to avoid falls. Caution patient not to
drink alcoholic beverages or take medication
containing aspirin or NSAIDS; may precipitate
gastric bleeding.

● Instruct patient to notify health care professional
if abdominal pain, yellow skin, cough, diarrhea,
or decreased urine output occurs.

● Inform patient that medication may cause the
urine and sclera to turn blue-green.

● Instruct patient to inspect oral mucosa for red-
ness and ulceration. If mouth sores occur, advise
patient to use sponge brush and rinse mouth with
water after eating and drinking. Topical agents
may be used if pain interferes with eating. Stoma-
titis pain may require treatment with opioid anal-
gesics.

● Discuss with patient the possibility of hair loss.
Explore coping strategies.

● Instruct patient not to receive any vaccinations
without advice of health care professional.

● Advise patient that, although mitoxantrone may
cause infertility, contraception during therapy is
necessary because of possible teratogenic effects.

● Emphasize need for periodic lab tests to monitor
for side effects.

Evaluation/Desired Outcomes
● Decrease in the production and spread of leuke-

mic cells.
● Decreased pain in patients with prostate cancer.
● Decrease in the frequency of relapse (neurologic

dysfunction) in patients with relapsing-remitting
multiple sclerosis.

REMS

modafinil (mo-daf-i-nil)
Provigil
Classification
Therapeutic: central nervous system stimu-
lants

Pregnancy Category C

Indications
To improve wakefulness in patients with excessive
daytime drowsiness due to narcolepsy, obstructive
sleep apnea, or shift work sleep disorder.

Action
Produces CNS stimulation. Therapeutic Effects:
Decreased daytime drowsiness in patients with nar-
colepsy and obstructive sleep apnea. Decreased
drowsiness during work in patients with shift work
sleep disorder.



Name /bks_51510_deglin_dg/51510_m        02/21/2012 01:15PM     Plate # 0-Compositepg 876   # 72

876 modafinil

Pharmacokinetics
Absorption: Rapidly absorbed; bioavailability un-
known.
Distribution: Well distributed; moderately (60%)
bound to plasma proteins.
Metabolism and Excretion: Highly (90%) me-
tabolized by the liver; �10% eliminated unchanged.
Half-life: 15 hr.

TIME/ACTION PROFILE (blood levels)

ROUTE ONSET PEAK DURATION

PO rapid 2–4 hr 24 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity; History of
left ventricular hypertrophy or ischemic ECG
changes, chest pain, arrhythmia, or other significant
manifestations of mitral valve prolapse in association
with CNS stimulant use.
Use Cautiously in: History of MI or unstable an-
gina; Severe hepatic impairment with or without cir-
rhosis (dosageprecommended); Concurrent use of
MAO inhibitors; OB, Lactation, Pedi: Safety not es-
tablished; Geri: Lower doses may be necessary due
toqsensitivity to drug effects.

Adverse Reactions/Side Effects
CNS: SUICIDAL IDEATION, headache, aggression, am-
nesia, anxiety, cataplexy, confusion, delusions, de-
pression, dizziness, hallucinations, insomnia, mania,
nervousness, seizures. EENT: rhinitis, abnormal vi-
sion, amblyopia, epistaxis, pharyngitis. Resp: dysp-
nea, lung disorder. CV: arrhythmias, chest pain, hy-
pertension, hypotension, syncope, vasodilation. GI:
qliver enzymes, nausea, anorexia, diarrhea, gingi-
vitis, mouth ulcers, thirst, vomiting. GU: abnormal
ejaculation, albuminuria, urinary retention. Derm:
STEVENS-JOHNSON SYNDROME, dry skin, herpes sim-
plex, rash. Endo: hyperglycemia. Hemat: eosino-
philia. MS: joint disorder, neck pain. Neuro:
ataxia, dyskinesia, hypertonia, paresthesia, tremor.
Misc: infection.

Interactions
Drug-Drug: Maypthe metabolism andqthe ef-
fects of diazepam, phenytoin, propranolol, or
tricyclic antidepressants (dosage adjustments
may be necessary). Mayqthe metabolism andpthe
effects of hormonal contraceptives, cyclospor-
ine, and theophylline (dosage adjustments or ad-
ditional methods of contraception may be neces-
sary).
Drug-Natural Products: Use with caffeine-con-
taining herbs (cola nut, guarana, mate, tea, cof-
fee) mayqstimulant effect.

Route/Dosage
PO (Adults): 200 mg/day as a single dose.

Hepatic Impairment
PO (Adults): Severe hepatic impairment—100
mg/day as a single dose.

Availability
Tablets: 100 mg, 200 mg.

NURSING IMPLICATIONS
Assessment
● Observe and document frequency of narcoleptic

episodes.
● Monitor closely for changes in behavior that

could indicate the emergence or worsening of su-
icidal thoughts or behavior or depression.

● Assess for rash periodically during therapy. May
cause Stevens-Johnson syndrome. Discontinue
therapy if severe or if accompanied with fever,
general malaise, fatigue, muscle or joint aches,
blisters, oral lesions, conjunctivitis, hepatitis and/
or eosinophilia.

● Monitor for signs and symptoms of angioedema
or anaphylaxis (swelling of face, eyes, lips,
tongue or larynx; difficulty in swallowing or
breathing; hoarseness).

● Lab Test Considerations: May cause elevated
liver enzymes.

Potential Nursing Diagnoses
Disturbed thought process (Side Effects)
Deficient knowledge, related to medication regimen
(Patient/Family Teaching)

Implementation
● PO: Administer as a single dose in the morning

for patients with narcolepsy or obstructive sleep
apnea. Administer 1 hour before the start of work
shift for patients with shift work sleep disorder.

Patient/Family Teaching
● Instruct patient to take medication as directed.

Advise patient to read the Medication Guide
prior to starting therapy and with each Rx refill,
in case of changes.

● Medication may impair judgment. Advise patient
to use caution when driving or during other activ-
ities requiring alertness.

● Encourage patient and family to be alert for
emergence of anxiety, agitation, panic attacks, in-
somnia, irritability, hostility, impulsivity, akath-
isia, hypomania, mania, worsening of depression
and suicidal ideation, especially during early anti-
depressant therapy. Assess symptoms on a day-to-
day basis as changes may be abrupt. If these
symptoms occur, notify health care professional.

● Advise patient to notify health care professional
immediately if rash or symptoms of anaphylaxis
occur.

● Nonhormonal methods of contraception should
be used during and for 1 mo following discontin-
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uation of therapy. Instruct patient to notify health
care professional promptly if pregnancy is
planned or suspected or if breastfeeding.

● Advise patient to notify health care professional of
all Rx or OTC medications, vitamins, or herbal
products being taken and to consult with health
care professional before taking other medica-
tions. If alcohol is used during therapy, intake
should be limited to moderate amounts.

● Instruct patient to notify physician if rash, hives,
or other allergic reactions occur.

Evaluation/Desired Outcomes
● Decrease in narcoleptic symptoms and an en-

hanced ability to stay awake.

moexipril, See ANGIOTENSIN-
CONVERTING ENZYME (ACE)
INHIBITORS.

mometasone, See CORTICOSTEROIDS
(INHALATION).

mometasone, See CORTICOSTEROIDS
(NASAL).

mometasone, See CORTICOSTEROIDS
(TOPICAL/LOCAL).

MONOAMINE OXIDASE (MAO)
INHIBITORS
isocarboxazid
(eye-soe-kar-boks-a-zid)
Marplan

phenelzine (fen-el-zeen)
Nardil

tranylcypromine
(tran-ill-sip-roe-meen)
Parnate
Classification
Therapeutic: antidepressants
Pharmacologic: monamine oxidase (MAO)
inhibitors

Pregnancy Category C

Indications
Depression in patients who have failed other modes
of therapy (tricyclic antidepressants, SSRIs, SSNRIs
or electroconvulsive therapy). Unlabeled Use:
Treatment-resistant depression, panic disorder, so-
cial anxiety disorder (social phobia).

Action
Inhibit the enzyme monoamine oxidase, resulting in
an accumulation of various neurotransmitters (do-
pamine, epinephrine, norepinephrine, and sero-
tonin) in the body. Therapeutic Effects: Im-
proved mood in depressed patients.

Pharmacokinetics
Absorption: Phenelzine—well absorbed from
the GI tract; isocarboxazid and tranylcyprom-
ine—unknown.
Distribution: Phenelzine and tranylcyprom-
ine—cross the placenta and enter breast milk; iso-
carboxazid—unknown.
Metabolism and Excretion: Phenelzine—me-
tabolized by the liver and excreted in urine as me-
tabolites and unchanged drug; isocarboxazid and
tranylcypromine—unknown.
Half-life: Phenelzine—12 hr; tranylcyprom-
ine—90–190 min; isocarboxazid—unknown.

TIME/ACTION PROFILE (antidepressant effect)

ROUTE ONSET PEAK DURATION

Isocarboxazid unknown 3–6 wk unknown
Phenelzine 2–4 wk 3–6 wk 2 wk
Tranylcy-

promine
2 days–3 wk 2–3 wk 3–5 days

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Liver dis-
ease; Severe renal disease; Cardiovascular disease;
Uncontrolled hypertension; Cerebrovascular dis-
ease; Pheochromocytoma; HF; History of severe or
frequent headache; Patients undergoing elective sur-
gery requiring anesthesia (should be discontinued
at least days before surgery); Concurrent meperi-
dine, SSRI antidepressants, SSNRI antidepressants,
tricyclic antidepressants, tetracyclic antidepressants,
nefazodone, trazodone, procarbazine, selegilene, li-
nezolid, carbamazepine, cyclobenzaprine, bupro-
pion, buspirone, sympathomimetics, dextromethor-
phan, narcotics, alcohol, anesthetics, diuretics,
tryptophan, or antihistamines; Excessive consump-
tion of caffeine; Concurrent use of food containing
high concentrations of tyramine (see Appendix M);
Lactation: Lactation.
Use Cautiously in: Patients who may be suicidal
or have a history of drug dependency; Schizophre-
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nia; Bipolar disorder; Diabetes mellitus (qrisk of
hypoglycemia); Hyperthyroidism; Seizure disorders;
OB: Safety not established; Pedi: Safe use in chil-
dren/adolescents not established. Mayqrisk of sui-
cide attempt/ideation especially during first early
treatment or dose adjustments; risk may be greater
in children or adolescents; Geri:qrisk of adverse
reactions; begin therapy at lower end of dosage
ranges.

Adverse Reactions/Side Effects
CNS: SEIZURES, dizziness, headache, anxiety, ataxia,
confusion, drowsiness, euphoria, insomnia, restless-
ness, tremor, weakness. EENT: blurred vision,
glaucoma, nystagmus. CV: HYPERTENSIVE CRISIS, ar-
rhythmias, edema, orthostatic hypotension. GI: di-
arrhea, weight gain, abdominal pain, anorexia, con-
stipation, dry mouth,qliver function tests, nausea,
vomiting. GU: dysuria, sexual dysfunction, urinary
incontinence, urinary retention. Derm: pruritis,
rashes. Endo: hypoglycemia. MS: arthralgia.
Neuro: paresthesia.

Interactions
Drug-Drug: Serious, potentially fatal adverse reac-
tions may occur with concurrent use of other anti-
depressants (SSRIs, SSNRIs, buproprion, tri-
cyclics, tetracyclics, nefazodone, trazodone),
carbamazepine, cyclobenzaprine, linezolid,
procarbazine, or selegiline. Avoid using within 2
wk of each other (wait 5 wk from end of fluoxetine
therapy). Hypertensive crisis may occur with am-
phetamines, methyldopa, levodopa, dopa-
mine, epinephrine, norepinephrine, methyl-
phenidate, reserpine, or vasoconstrictors.
Hypertension or hypotension, coma, seizures, respi-
ratory depression, and death may occur with me-
peridine (avoid using within 2–3 wk of MAO in-
hibitor therapy). Concurrent use with
dextromethorphan may produce psychosis or bi-
zarre behavior. Hypertension may occur with con-
current use of buspirone; avoid using within 10
days of each other. Additive hypotension may occur
with antihypertensives, spinal anesthesia,
opioids, or barbiturates. Additive hypoglycemia
may occur with insulins or oral hypoglycemic
agents. Risk of seizures may beqwith tramadol.
Drug-Natural Products: Serious, potentially fatal
adverse effects (serotonin syndrome) may occur
with concomitant use of St. John’s wort and SAMe.
Hypertensive crises may occur with large amounts of
caffeine-containing herbs (cola nut, guarana,
malt, coffee, tea). Insomnia, headache, tremor,
hypomania may occur with ginseng. Hypertensive
crises, disorientation, and memory impairment may
occur with tryptophan or supplements containing
tyrosine or phenylalanine.

Drug-Food: Hypertensive crisis may occur with in-
gestion of foods containing high concentrations of
tyramine (see Appendix M). Consumption of foods
or beverages with high caffeine contentqthe risk
of hypertension and arrhythmias.

Route/Dosage
Isocarboxazid
PO (Adults and Children �16 yr): 10 mg twice
daily; may beqevery 2–4 days by 10 mg, up to 40
mg/day by the end of the first wk, then mayqby up
to 20 mg every wk, up to 60 mg/day in 2–4 divided
doses. After optimal response is obtained, dose
should be slowly decreased to lowest effective
amount (40 mg/day or less).

Phenelzine
PO (Adults): 15 mg 3 times daily;qto 60–90 mg/
day in divided doses; after maximal benefit achieved,
gradually reduce to smallest effective dose (15 mg/
day or every other day).

Tranylcypromine
PO (Adults): 30 mg/day in 2 divided doses (morn-
ing and afternoon); after 2 wk canqby 10 mg/day,
at 1–3 wk intervals, up to 60 mg/day.

Availability
Isocarboxazid
Tablets: 10 mg.

Phenelzine
Tablets: 15 mg.

Tranylcypromine
Tablets: 10 mg.

NURSING IMPLICATIONS
Assessment
● Assess mental status (orientation, mood, behav-

ior) and anxiety level frequently. Assess for sui-
cidal tendencies, especially during early therapy.
Restrict amount of drug available to patient.

● Monitor BP and pulse before and frequently dur-
ing therapy. Report significant changes promptly.
Headache is often first symptom of a hypertensive
crisis.

● Monitor intake and output ratios and daily
weight. Assess patient for urinary retention.

● Monitor weight and BMI initially and throughout
treatment.

● For overweight/obese individuals, moitor fasting
blood sugar and cholesterol levels.

● Lab Test Considerations: Assess hepatic
function periodically during prolonged or high-
dose therapy.

● Monitor serum glucose closely in diabetic pa-
tients; hypoglycemia may occur.
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● Toxicity and Overdose: Concurrent ingestion
of tyramine-rich foods and many medications
may result in a life-threatening hypertensive cri-
sis. Signs and symptoms of hypertensive crisis in-
clude chest pain, tachycardia, severe headache,
nausea, vomiting, photosensitivity, neck stiffness,
sweating, and enlarged pupils. Treatment in-
cludes IV phentolamine or a single dose of oral
calcium channel blocker (nifedipine).

● Symptoms of overdose include anxiety, irritability,
tachycardia, hypertension or hypotension, respi-
ratory distress, dizziness, drowsiness, hallucina-
tions, confusion, seizures, sluggish reflexes, fever,
and diaphoresis. Treatment includes induction of
vomiting or gastric lavage and supportive therapy
as symptoms arise.

Potential Nursing Diagnoses
Ineffective coping (Indications)
Ineffective therapeutic regimen management (Pa-
tient/Family Teaching)
Risk for falls (Side Effects)
Imbalanced nutrition: more than body requirements
(Side Effects)
Sexual dysfunction (Side Effects)
Impaired oral mucous membrane (Side Effects)

Implementation
● Do not administer these medications in the eve-

ning because the psychomotor stimulating effects
may cause insomnia or other sleep disturbances.

● PO: Tablets may be crushed and mixed with food
or fluids for patients with difficulty swallowing.

Patient/Family Teaching
● Instruct patient to take medication as directed.

Take missed doses if remembered within 2 hr;
otherwise, omit and return to regular dosage
schedule. Do not discontinue abruptly as with-
drawal symptoms (nausea, vomiting, malaise,
nightmares, agitation, psychosis, seizures) may
occur.

● Caution patient to avoid alcohol, CNS depressants,
OTC drugs, and foods or beverages containing ty-
ramine (see Appendix M) or excessive caffeine
during and for at least 2 wk after therapy has
been discontinued; they may precipitate a hyper-
tensive crisis. Instruct patient to notify health care
professional immediately if symptoms of hyper-
tensive crisis (e.g., severe headache, palpitations,
chest or throat tightness, sweating, dizziness,
neck stiffness, nausea, or vomiting) develop.

● Instruct patient and caregivers to contact health
care professional if child exhibits any suicidal
thoughts or behaviors (e.g., worsening depres-

sion, new or worsening anxiety, agitation, panic
attacks, insomnia, new or worsening irritability,
violent behavior, impulsive actions, excessive
talking, unusual changes in mood or behavior).

● May cause dizziness or drowsiness. Caution pa-
tient to avoid driving and other activities requiring
alertness until response to medication is known.

● Caution patient to change positions slowly to min-
imize orthostatic hypotension. Geriatric patients
are at increased risk for this side effect.

● Instruct patient to consult with health care pro-
fessional before taking any new Rx, OTC, or
herbal product.

● Advise patient to notify health care professional if
dry mouth, urinary retention, or constipation oc-
curs. Frequent rinses, good oral hygiene, and
sugarless candy or gum may diminish dry mouth.
An increase in fluid intake, fiber, and exercise
may prevent constipation.

● Advise patient to notify health care professional of
medication regimen before treatment or surgery.
If possible, therapy should be discontinued at
least 2 wk before surgery.

● Instruct patient to carry identification describing
medication regimen at all times.

● Emphasize the importance of participation in psy-
chotherapy to improve coping skills. Refer for
ophthalmic testing periodically during long-term
therapy.

● Advise patient of possibility of weight gain and
cholesterol elevation and recommend appropri-
ate nutritional, weight, or medical management.

● Refer patient/family to local support group.

Evaluation/Desired Outcomes
● Improved mood in depressed patients.
● Increased sense of well-being.
● Decreased anxiety.
● Increased appetite.
● Improved energy level.
● Improved sleep.
● Patients may require 3–6 wk of therapy before

therapeutic effects of medication are seen.

montelukast (mon-te-loo-kast)
Singulair
Classification
Therapeutic: allergy, cold, and cough rem-
edies, bronchodilators
Pharmacologic: leukotriene antagonists

Pregnancy Category B
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Indications
Prevention and chronic treatment of asthma. Man-
agement of seasonal allergic rhinitis. Prevention of
exercise-induced bronchoconstriction in patients 15
yr and older.

Action
Antagonizes the effects of leukotrienes, which medi-
ate the following: Airway edema, Smooth muscle
constriction, Altered cellular activity. Result is de-
creased inflammatory process, which is part of
asthma and allergic rhinitis. Therapeutic Effects:
Decreased frequency and severity of acute asthma
attacks. Decreased severity of allergic rhinitis. De-
creased attacks of exercise-induced bronchocon-
striction.

Pharmacokinetics
Absorption: Rapidly absorbed (63–73%) follow-
ing oral administration.
Distribution: Unknown.
Protein Binding: 99%.
Metabolism and Excretion: Mostly metabolized
by the liver (by P450 3A4 and 2C9 enzyme systems);
metabolites eliminated in feces via bile; negligible
renal excretion.
Half-life: 2.7–5.5 hr.

TIME/ACTION PROFILE (improved symptoms
of asthma)

ROUTE ONSET PEAK† DURATION

PO (swallow) within 24 hr 3–4 hr 24 hr
PO (chew) within 24 hr 2–2.5 hr 24 hr

†Blood levels

Contraindications/Precautions
Contraindicated in: Hypersensitivity.
Use Cautiously in: Acute attacks of asthma; Phen-
ylketonuria (chewable tablets contain aspartame);
Hepatic impairment (may needpdoses); Reduction
of corticosteroid therapy (mayqthe risk of eosino-
philic conditions); OB, Lactation, Pedi: Pregnancy,
lactation, or children �1 yr (safety not established).

Adverse Reactions/Side Effects
CNS: SUICIDAL THOUGHTS, agitation, aggression, an-
xiety, depression, disorientation, dream abnormali-
ties, fatigue, hallucinations, headache, insomnia, ir-
ritability, restlessness, tremor, weakness. EENT:
nosebleed, otitis (children), sinusitis (children).
Resp: cough, rhinorrhea. GI: abdominal pain, di-
arrhea (children), dyspepsia, nausea (children),q
liver enzymes. Neuro: tremor. Derm: rash. Misc:
eosinophilic conditions (including CHURG-STRAUSS

SYNDROME), fever.

Interactions
Drug-Drug: Drugs which induce the CYP450 en-
zyme system (phenobarbital and rifampin) may
pthe effects of montelukast.

Route/Dosage
Asthma and Allergic Rhinitis
PO (Adults and Children �14 yr): 10 mg once
daily.
PO (Children 6–14 yr): 5 mg once daily (as
chewable tablet).
PO (Children 2–5 yr): 4 mg once daily (as chew-
able tablet or granules).
PO (Children 6–23 mo): 4 mg once daily (as
oral granules).

Exercise-Induced Bronchoconstriction
(EIB)
PO (Adults and Children �15 yrs): 10 mg at
least 2 hr before exercise. Do not take within 24 hr
of another dose; if taking daily doses, do not take
dose for EIB.

Availability
Tablets: 10 mg. Cost: $466.95/90. Chewable tab-
lets (cherry flavor): 4 mg, 5 mg. Cost: 4 mg
$466.48/90, 5 mg $463.96/90. Oral granules: 4
mg/packet. Cost: $490.01/90.

NURSING IMPLICATIONS
Assessment
● Assess lung sounds and respiratory function prior

to and periodically during therapy.
● Assess allergy symptoms (rhinitis, conjunctivitis,

hives) before and periodically during therapy.
● Monitor closely for changes in behavior that

could indicate the emergence or worsening of de-
pression or suicidal thoughts.

● Lab Test Considerations: May causeqAST
and ALT concentrations.

Potential Nursing Diagnoses
Ineffective airway clearance (Indications)

Implementation
● Do not confuse Singulair (montelukast) with Si-

nequan (doxepin).
● Doses of inhaled corticosteroids may be gradually

decreased with supervision of health care profes-
sional; do not discontinue abruptly.

● PO: For asthma, administer once daily in the eve-
ning. For allergic rhinitis, may be administered at
any time of day.

● Administer granules directly into mouth or mixed
in a spoonful of cold or room temperature foods
(use only applesauce, mashed carrots, rice, or
ice cream). Do not open packet until ready to
use. After opening packet, administer full dose
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within 15 min. Do not store mixture. Discard un-
used portion. Do not dissolve granules in fluid,
but fluid may be taken following administration.
Granules may be administered without regard to
meals.

Patient/Family Teaching
● Instruct patient to take medication daily in the

evening, even if not experiencing symptoms of
asthma. Do not double doses. Do not discontinue
therapy without consulting health care profes-
sional.

● Instruct patient not to discontinue or reduce
other asthma medications without consulting
health care professional.

● Advise patient that montelukast is not used to
treat acute asthma attacks, but may be continued
during an acute exacerbation. Patient should
carry rapid-acting therapy for bronchospasm at
all times. Advise patient to notify health care pro-
fessional if more than the maximum number of
short-acting bronchodilator treatments pre-
scribed for a 24-hr period are needed.

● Encourage patient and family to be alert for
emergence of anxiety, agitation, panic attacks, in-
somnia, irritability, hostility, impulsivity, akath-
isia, hypomania, mania, worsening of depression
and suicidal ideation, especially during early anti-
depressant therapy. Assess symptoms on a day-to-
day basis as changes may be abrupt. If these
symptoms occur, notify health care professional.

Evaluation/Desired Outcomes
● Prevention of and reduction in symptoms of

asthma.
● Decrease in severity of allergic rhinitis.
● Prevention of exercise-induced bronchoconstric-

tion.

REMS HIGH ALERT

morphine (mor-feen)
Astramorph, Astramorph PF, AVINza,
DepoDur, Duramorph, Embeda,

Epimorph, Infumorph, Kadian,
M-Eslon, Morphine H.P,
Morphitec, M.O.S, M.O.S.-S.R,

MS Contin, MS • IR, MSIR, Ora-
morph SR, Statex

Classification
Therapeutic: opioid analgesics
Pharmacologic: opioid agonists

Schedule II

Pregnancy Category C

Indications
Severe pain (the 20 mg/mL oral solution concentra-
tion should only be used in opioid-tolerant pa-
tients). Pulmonary edema. Pain associated with MI.

Action
Binds to opiate receptors in the CNS. Alters the per-
ception of and response to painful stimuli while pro-
ducing generalized CNS depression. Therapeutic
Effects: Decrease in severity of pain. Addition of
naltrexone in Embeda product is designed to pre-
vent abuse or misuse by altering the formulation.
Naltrexone has no effect unless the capsule is
crushed or chewed.

Pharmacokinetics
Absorption: Variably absorbed (about 30%) fol-
lowing oral administration. More reliably absorbed
from rectal, subcut, and IM sites. Following epidural
administration, systemic absorption and absorption
into the intrathecal space via the meninges occurs.
Distribution: Widely distributed. Crosses the pla-
centa; enters breast milk in small amounts.
Protein Binding: Premature infants: �20%;
Adults: 35%.
Metabolism and Excretion: Mostly metabolized
by the liver. Active metabolites excreted renally.
Half-life: Premature neonates: 10–20 hr; Neo-
nates: 7.6 hr; Infants 1–3 mo: 6.2 hr; Children 6
mo–2.5 yr: 2.9 hr; Children 3–6 yr: 1–2 hr; Chil-
dren 6–19 yr with sickle cell disease: 1.3 hr; Adults:
2–4 hr.

TIME/ACTION PROFILE (analgesia)

ROUTE ONSET PEAK DURATION

PO unknown 60 min 4–5 hr
PO-ER, SR unknown 3–4 hr 8–24 hr
IM 10–30 min 30–60 min 4–5 hr
Subcut 20 min 50–90 min 4–5 hr
Rect unknown 20–60 min 3–7 hr
IV rapid 20 min 4–5 hr
Epidural 6–30 min 1 hr up to 24 hr (48

hr for lipo-
somal injec-
tion)

IT rapid (min) unknown up to 24 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Some prod-
ucts contain tartrazine, bisulfites, or alcohol and
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should be avoided in patients with known hypersen-
sitivity.
Use Cautiously in: Head trauma;qintracranial
pressure; Severe renal, hepatic, or pulmonary dis-
ease; Hypothyroidism; Seizure disorder; Adrenal in-
sufficiency; History of substance abuse; Undiagnosed
abdominal pain; Prostatic hyperplasia; Patients un-
dergoing procedures that rapidlyppain (cordo-
tomy, radiation); long-acting agents should be dis-
continued 24 hr before and replaced with
short-acting agents; Geri: Geriatric or debilitated pa-
tients (dose reduction suggested); OB, Lactation:
Avoid chronic use; has been used during labor but
may cause respiratory depression in the newborn;
Pedi: Epidural liposomal injection only-not recom-
mended; Pedi: Neonates and infants �3 mo (more
susceptible to respiratory depression); Pedi: Neo-
nates (oral solution contains sodium benzoate
which can cause potentially fatal gasping syn-
drome).

Adverse Reactions/Side Effects
CNS: confusion, sedation, dizziness, dysphoria, eu-
phoria, floating feeling, hallucinations, headache,
unusual dreams. EENT: blurred vision, diplopia,
miosis. Resp: RESPIRATORY DEPRESSION. CV: hypo-
tension, bradycardia. GI: constipation, nausea,
vomiting. GU: urinary retention. Derm: flushing,
itching, sweating. Misc: physical dependence, psy-
chological dependence, tolerance.

Interactions
Drug-Drug: Use with extreme caution in pa-
tients receiving MAO inhibitors within 14 days
prior (may result in unpredictable, severe reac-
tions—pinitial dose of morphine to 25% of usual
dose).qCNS depression with alcohol, sedative/
hypnotics, clomipramine, barbiturates, tri-
cyclic antidepressants, and antihistamines. Ad-
ministration of partial-antagonist opioid anal-
gesics may precipitate opioid withdrawal in
physically dependent patients. Buprenorphine,
nalbuphine, butorphanol, or pentazocine may
panalgesia. Mayqthe anticoagulant effect of war-
farin. Cimetidinepmetabolism and mayqeffects.
Epidural test dose of lidocaine/epinephrine may al-
ter release of liposomal injection. Use of liposomal
injection after bupivacaine mayqlevels of mor-
phine (qdosing interval between 2 drugs to �30
min).
Drug-Natural Products: Concomitant use of
kava-kava, valerian, or chamomile canqCNS
depression.

Route/Dosage
Larger doses may be required during chronic ther-
apy.

PO, Rect (Adults �50 kg): Usual starting dose
for moderate to severe pain in opioid-naive pa-
tients—30 mg q 3–4 hr initially or once 24-hr
opioid requirement is determined, convert to con-
trolled-, extended-, or sustained-release morphine
by administering total daily oral morphine dose
every 24 hr (as Kadian or Avinza), 50% of the total
daily oral morphine dose every 12 hr (as Oramorph
SR, Kadian, MS Contin), or 33% of the total daily
oral morphine dose every 8 hr (as MS Contin). See
equianalgesic chart, Appendix K. Avinza dose
should not exceed 1600 mg/day because of fumaric
acid in formulation.
PO, Rect (Adults and Children �50 kg): Usual
starting dose for moderate to severe pain in
opioid-naive patients—0.3 mg/kg q 3–4 hr ini-
tially.
PO (Children �1 mo): Prompt-release tablets
and solution—0.2–0.5 mg/kg/dose q 4–6 hr as
needed. Controlled-release tablet—0.3–0.6 mg/
kg/dose q 12 hr.
IM, IV, Subcut (Adults �50 kg): Usual starting
dose for moderate to severe pain in opioid-naive
patients—4–10 mg q 3–4 hr. MI—8–15 mg, for
very severe pain additional smaller doses may be
given every 3–4 hr.
IM, IV, Subcut (Adults and Children �50 kg):
Usual starting dose for moderate to severe pain in
opioid-naive patients—0.05–0.2 mg/kg q 3–4
hr, maximum: 15 mg/dose.
IM, IV, Subcut (Neonates): 0.05 mg/kg q 4–8 hr,
maximum dose: 0.1 mg/kg. Use preservative-free
formulation.
IV, Subcut (Adults): Continuous infusion—
0.8–10 mg/hr; may be preceded by a bolus of 15
mg (infusion rates vary greatly; up to 400 mg/hr
have been used).
IV, Subcut (Children �1 mo): Continuous infu-
sion, postoperative pain—0.01–0.04 mg/kg/hr.
Continuous infusion, sickle cell or cancer
pain—0.02–2.6 mg/kg/hr.
IV (Neonates): Continuous infusion—0.01–
0.03 mg/kg/hr.
Epidural (Adults): Intermittent injection—5
mg/day (initially); if relief is not obtained at 60 min,
1–2 mg increments may be made; (total dose not to
exceed 10 mg/day. Continuous infusion—2–4
mg/24 hr; mayqby 1–2 mg/day (up to 30 mg/day);
Single-dose extended-release liposomal injec-
tion— lower extremity orthopedic surgery: 15 mg,
lower abdominal/pelvic surgery: 10–15 mg, cesar-
ean section: 10 mg. Use preservative-free formula-
tion.
Epidural (Children �1 mo): 0.03–0.05 mg/kg,
maximum dose: 0.1 mg/kg or 5 mg/24 hr. Use pre-
servative-free formulation.
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IT (Adults): 0.2–1 mg. Use preservative-free for-
mulation.

Availability (generic available)
Soluble tablets: 10 mg, 15 mg, 30 mg. Tablets:
15 mg, 30 mg. Extended (controlled, sus-
tained)-release tablets: 15 mg, 30 mg, 60 mg,
100 mg, 200 mg. Sustained-release capsules
(Kadian): 10 mg, 20 mg, 30 mg, 50 mg, 60 mg, 80
mg, 200 mg. Extended-release capsules
(Avinza): 30 mg, 60 mg, 90 mg, 120 mg. Oral so-
lution: 10 mg/5 mL, 20 mg/5 mL, 100 mg/5 mL
(concentrated), 2 mg/mL, 4 mg/mL. Rectal
suppositories: 5 mg, 10 mg, 20 mg, 30 mg. Solu-
tion for IM, subcut, IV injection: 1 mg/mL, 2
mg/mL, 4 mg/mL, 5 mg/mL, 8 mg/mL, 10 mg/mL,
15 mg/mL, 25 mg/mL, 50 mg/mL. Solution for ep-
idural, IV injection (preservative-free): 0.5
mg/mL, 1 mg/mL. Solution for epidural or IT
use (continuous microinfusion device; pre-
servative-free): 10 mg/mL, 25 mg/mL. Extended-
release liposome injection for epidural use:
10 mg/mL. Solution for IV injection (PCA de-
vice): 1 mg/mL, 2 mg/mL, 3 mg/mL, 5 mg/mL.

NURSING IMPLICATIONS
Assessment
● Assess type, location, and intensity of pain prior

to and 1 hr following PO, subcut, IM, and 20 min
(peak) following IV administration. When titrat-
ing opioid doses, increases of 25–50% should be
administered until there is either a 50% reduc-
tion in the patient’s pain rating on a numerical or
visual analogue scale or the patient reports satis-
factory pain relief. When titrating doses of short-
acting morphine, a repeat dose can be safely ad-
ministered at the time of the peak if previous dose
is ineffective and side effects are minimal.

● Patients on a continuous infusion should have ad-
ditional bolus doses provided every 15–30 min,
as needed, for breakthrough pain. The bolus
dose is usually set to the amount of drug infused
each hour by continuous infusion.

● Patients taking sustained-release morphine may
require additional short-acting opioid doses for
breakthrough pain. Doses of short-acting opioids
should be equivalent to 10–20% of 24 hr total
and given every 2 hr as needed.

● An equianalgesic chart (see Appendix K) should
be used when changing routes or when changing
from one opioid to another.

● High Alert: Assess level of consciousness, BP,
pulse, and respirations before and periodically
during administration. If respiratory rate is �10/

min, assess level of sedation. Physical stimulation
may be sufficient to prevent significant hypoventi-
lation. Subsequent doses may need to be de-
creased by 25–50%. Initial drowsiness will di-
minish with continued use.Geri: Assess geriatric
patients frequently; older adults are more sensi-
tive to the effects of opioid analgesics and may ex-
perience side effects and respiratory complica-
tions more frequently. Pedi: Assess pediatric
patient frequently; children are more sensitive to
the effects of opioid analgesics and may experi-
ence respiratory complications, excitability and
restlessness more frequently.

● Prolonged use may lead to physical and psycho-
logical dependence and tolerance. This should
not prevent patient from receiving adequate anal-
gesia. Most patients who receive morphine for
pain do not develop psychological dependence.
Progressively higher doses may be required to re-
lieve pain with long-term therapy.

● Assess bowel function routinely. Institute preven-
tion of constipation with increased intake of fluids
and bulk and with laxatives to minimize consti-
pating effects. Administer stimulant laxatives rou-
tinely if opioid use exceeds 2–3 days, unless con-
traindicated.

● Lab Test Considerations: Mayqplasma amy-
lase and lipase levels.

● Toxicity and Overdose: If an opioid antago-
nist is required to reverse respiratory depression
or coma, naloxone (Narcan) is the antidote. Di-
lute the 0.4-mg ampule of naloxone in 10 mL of
0.9% NaCl and administer 0.5 mL (0.02 mg) by
direct IV push every 2 min. For children and
adults weighing �40 kg, dilute 0.1 mg of nalox-
one in 10 mL of 0.9% NaCl for a concentration of
10 mcg/mL and administer 0.5 mcg/kg every 2
min. Titrate dose to avoid withdrawal, seizures,
and severe pain.

Potential Nursing Diagnoses
Acute pain (Indications)
Chronic pain (Indications)
Risk for injury (Side Effects)

Implementation
● High Alert: Do not confuse Avinza(morphine

sulfate) with Invanz (ertapenem) or Evista (ra-
loxifene). Do not confuse MS Contin (morphine
sulfate) with Oxycontin (oxycodone). Do not
confuse morphine (non-concentrated oral liq-
uid) with morphine (concentrated oral liquid).

● High Alert: Do not confuse morphine with hy-
dromorphone—errors have resulted in death.
Other errors associated with morphine include
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overdose and infusion pump miscalculations, es-
pecially in children. Consider patients’ previous
analgesic use and current requirements, but clar-
ify doses that greatly exceed normal range. Have
second practitioner independently check original
order, dose calculations, and infusion pump set-
tings. Use only preservative-free formulations for
neonates, and for epidural and intrathecal routes
in all patients.

● Explain therapeutic value of medication prior to
administration to enhance the analgesic effect.

● Regularly administered doses may be more effec-
tive than prn administration. Analgesic is more ef-
fective if given before pain becomes severe.

● Coadministration with nonopioid analgesics may
have additive analgesic effects and may permit
lower doses.

● When transferring from other opioids or other
forms of morphine to extended-release tablets,
administer a total daily dose of oral morphine
equivalent to previous daily dose (see
Appendix K) and divided every 8 hr (MS Contin),
every 12 hr (Embeda, Kadian, MS Contin, Ora-
morph SR), every 24 hr (Kadian or Avinza).

● Morphine should be discontinued gradually to
prevent withdrawal symptoms after long-term
use.

● PO: Doses may be administered with food or
milk to minimize GI irritation.

● Administer oral solution with properly calibrated
measuring device; may be diluted in a glass of
fruit juice just prior to administration to improve
taste. Verify correct dose (mg) and correct vol-
ume (mL) prior to administration. Use an oral sy-
ringe when using 20 mg/mL concentration of oral
solution.

● Swallow extended-release and controlled-release
tablets whole; do not break, crush, dissolve, or
chew (could result in rapid release and absorp-
tion of a potentially toxic dose).

● Embeda, Kadian, and Avinza capsules may be
opened and the pellets sprinkled onto applesauce
immediately prior to administration. Patients
should rinse mouth and swallow to assure inges-
tion of entire dose. Pellets should not be chewed,
crushed, or dissolved. Kadian capsules may also
be opened and sprinkled on approximately 10
mL of water and flushed while swirling through a
pre-wetted 16 French gastrostomy tube fitted with
a funnel at the port end. Additional water should
be used to transfer and flush any remaining pel-
lets. Kadian should not be administered via a na-
sogastric tube.

● Rect: MS Contin and Oramorph SR have been
administered rectally.

● IM, Subcut: Use IM route for repeated doses,
because morphine is irritating to subcut tissues.

IV Administration

● pH: 4.5.
● IV: Solution is colorless; do not administer dis-

colored solution.
● Direct IV: Diluent: Dilute with at least 5 mL of

sterile water or 0.9% NaCl for injection. Concen-
tration: 0.5–5 mg/mL. Rate: High Alert: Ad-
minister 2.5–15 mg over 5 min. Rapid adminis-
tration may lead to increased respiratory
depression, hypotension, and circulatory col-
lapse.

● Continuous Infusion: Diluent: May be added
to D5W, D10W, 0.9% NaCl, 0.45% NaCl, Ringer’s
or LR, dextrose/saline solution, or dextrose/
Ringer’s or LR. Concentration: 0.1–1 mg/mL
or greater for continuous infusion. Rate: Admin-
ister via infusion pump to control the rate. Dose
should be titrated to ensure adequate pain relief
without excessive sedation, respiratory depres-
sion, or hypotension. May be administered via pa-
tient-controlled analgesia (PCA) pump.

● Y-Site Compatibility: aldesleukin, alfentanil, al-
lopurinol, amifostine, amikacin, aminophylline,
amiodarone, amsacrine, anikinra, anidulafungin,
argatroban, ascorbic acid, atracurium, atropine,
aztreonam, benztropine, bivalirudin, bleomycin,
bumetanide, buprenorphine, butorphanol, cal-
cium chloride, calcium gluconate, carboplatin,
carmustine, caspofungin, cefazolin, cefonocid,
cefotaxime, cefotetan, cefoxitin, ceftaroline, cefta-
zidime, ceftriaxone, cefuroxime, chlorampheni-
col, chlorpromazine, cisatracurium, cladribine,
clindamycin, cyanocobalamin, cyclophospha-
mide, cyclosporine, cytarabine, dactinomycin,
daptomycin, dexamethasone, dexmedetomidine,
digoxin, diltiazem, diphenhydramine, dobuta-
mine, docetaxel, dopamine, doripemen, doxacu-
rium, doxorubicin, doxycycline, enalaprilat,
ephedrine, epinephrine, epirubicin, epoetin alfa,
eptifibatide, ertapenem, erythromycin, esmolol,
etomidate, etoposide, etoposide phosphate, fam-
otidine, fenoldopam, fentanyl, filgrastim, flucona-
zole, fludarabine, fluorouracil, foscarnet, gemci-
tabine, gentamicin, glycopyrrolate, granisetron,
heparin, hydrocortisone, hydromorphone, idaru-
bicin, ifosfamide, imipenem/cilastatin, irinotecan,
isoproterenol, kanamycin, ketorolac, labetalol,
lidocaine, linezolid, lorazepam, magnesium sul-
fate, mannitol, mechlorethamine, melphalan, me-
peridine, meropenem, metaraminol, methotrex-
ate, methoxamine, methyldopate,
methylprednisolone, metoclopramide, metopro-
lol, metronidazole, midazolam, milrinone, mito-
xantrone, multivitamins, mycophenolate, nafcil-
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lin, naloxone, nicardipine, nitroglycerin,
nitroprusside, norepinephrine, octreotide, on-
dansetron, oxacillin, oxaliplatin, oxytocin, pacli-
taxel, palonosetron, pamidronate, pancuronium,
pemetrexed, penicillin G, phenobarbital, phentol-
amine, phenylephrine, phytonadione, piperacil-
lin/tazobactam, potassium acetate, potassium
chloride, procainamide, prochlorperazine,
promethazine, propranolol, protamine, pyridox-
ime, quniupristin/dalfopristin, ranitidine, remi-
fentanil, rituximab, rocuronium, scopolamine,
sodium acetate, sodium bicarbonate, streptoki-
nase, succinylcholine, sufentanil, tacrolimus, ten-
iposide, theophylline, thiamine, thiotepa, ticarcil-
lin/clavulanate, tigecycline, tirofiban, tobramycin,
tolazoline, trtimetaphan, trimethoprim/sulfameth-
oxazole, vancomycin, vasopressin, vecuronium,
verapamil, vincristine, vinorelbine, vitamin B
complex with C, voriconazole, warfarin, zidovu-
dine, zoledronic acid.

● Y-Site Incompatibility: amphotericin B choles-
teryl, amphotericin B colloidal, amphotericin B
lipid complex, amphotericin B liposome, azathio-
prine, azithromycin, dantrolene, diazoxide, doxo-
rubicin liposome, folic acid, ganciclovir, indo-
methacin, micafungin, pentamidine,
pentobarbital, phenytoin, sargramostim, trastu-
zumab.

● Epidural: Invert vial gently to re-suspend liposo-
mal product immediately prior to administration;
do not shake. Administer undiluted. If a lidocaine
test dose is administered, flush catheter with
0.9% NaCl and wait 15 min before administration
of DepoDur. Do not use an in-lint filter. Do not
admix or administer other medications in epidu-
ral space for 48 hr after administration. Adminis-
ter within 4 hr after removing from vial. Store in
refrigerator; do not freeze.

Patient/Family Teaching
● Instruct patient how and when to ask for pain

medication.
● May cause drowsiness or dizziness. Caution pa-

tient to call for assistance when ambulating or
smoking and to avoid driving or other activities
requiring alertness until response to medication
is known.

● Advise patient to change positions slowly to mini-
mize orthostatic hypotension.

● Caution patient to avoid concurrent use of alcohol or
other CNS depressants with this medication.

● Encourage patients who are immobilized or on
prolonged bedrest to turn, cough, and breathe
deeply every 2 hr to prevent atelectasis.

● Home Care Issues: High Alert: Explain to pa-
tient and family how and when to administer
morphine and how to care for infusion equip-
ment properly. Pedi: Teach parents or caregivers
how to accurately measure liquid medication and
to use only the measuring device dispensed with
the medication.

● Emphasize the importance of aggressive preven-
tion of constipation with the use of morphine.

Evaluation/Desired Outcomes
● Decrease in severity of pain without a significant

alteration in level of consciousness or respiratory
status.

● Decrease in symptoms of pulmonary edema.

mupirocin (myoo-peer-oh-sin)
Bactroban, Bactroban Nasal
Classification
Therapeutic: anti-infectives

Pregnancy Category B

Indications
Topical: Treatment of: Impetigo, Secondarily in-
fected traumatic skin lesions (up to 10 cm in length
or 100 cm2 area) caused by Staphylococcus aureus
and Streptococcus pyogenes. Intranasal: Eradi-
cates nasal colonization with methicillin-resistant S.
aureus.

Action
Inhibits bacterial protein synthesis. Therapeutic
Effects: Inhibition of bacterial growth and repro-
duction. Spectrum: Greatest activity against gram-
positive organisms, including: S. aureus, Beta-he-
molytic streptococci. Resolution of impetigo.
Eradication of S. aureus carrier state.

Pharmacokinetics
Absorption: Minimal systemic absorption.
Distribution: Remains in the stratum corneum after
topical use for prolonged periods of time (72 hr).
Metabolism and Excretion: Metabolized in the
skin, removed by desquamation.
Half-life: 17–36 min.

TIME/ACTION PROFILE (anti-infective effect)

ROUTE ONSET PEAK DURATION

Nasal unknown unknown 12 hr
Topical† unknown 3–5 days 72 hr

†Resolution of lesions

Contraindications/Precautions
Contraindicated in: Hypersensitivity to mupiro-
cin or polyethylene glycol.
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Use Cautiously in: Renal impairment; Burn pa-
tients; OB, Lactation: Safety not established.

Adverse Reactions/Side Effects
CNS: nasal only—headache. EENT: nasal
only—cough, itching, pharyngitis, rhinitis, upper
respiratory tract congestion. GI: nausea; nasal
only, altered taste. Derm: topical only—burning,
itching, pain, stinging.

Interactions
Drug-Drug: Nasal mupirocin should not be used
concurrently with other nasal products.

Route/Dosage
Topical (Adults and Children �2 mo): Oint-
ment: Apply 3–5 times daily for 5–14 days.
Topical (Adults and Children �3 mo): Cream:
Apply small amount 3 times/day for 10 days.
Intranasal (Adults and Children �1 yr): Apply
small amount nasal ointment to each nostril 2–4
times/day for 5–14 days.

Availability (generic available)
Ointment: 2%. Cost: Generic—$37.99/22 g.
Cream: 2%. Cost: $64.99/15 g, $96.99/30 g. Nasal
ointment: 2% in 1-g single-use tubes. Cost:
$18.99/1 g.

NURSING IMPLICATIONS
Assessment
● Assess lesions before and daily during therapy.

Potential Nursing Diagnoses
Impaired skin integrity (Indications)
Risk for infection (Indications, Patient/Family
Teaching)

Implementation
● Topical: Wash affected area with soap and water

and dry thoroughly. Apply a small amount of mu-
pirocin to the affected area 3 times daily and rub
in gently. Treated area may be covered with gauze
if desired.

● Nasal: Apply one half of the ointment from the
single-use tube to each nostril twice daily (morn-
ing and evening) for 5 days. After application,
close nostrils by pressing together and releasing
sides of the nose repeatedly for 1 min.

Patient/Family Teaching
● Instruct patient on the correct application of mu-

pirocin. Advise patient to apply medication ex-
actly as directed for the full course of therapy. If a
dose is missed, apply as soon as possible unless
almost time for next dose. Avoid contact with
eyes.

● Topical: Teach patient and family appropriate
hygienic measures to prevent spread of impetigo.

● Instruct parents to notify school nurse for screen-
ing and prevention of transmission.

● Patient should consult health care professional if
symptoms have not improved in 3–5 days.

Evaluation/Desired Outcomes
● Healing of skin lesions. If no clinical response is

seen in 3–5 days, condition should be re-evalu-
ated.

● Eradication of methicillin-resistant S. aureus car-
rier state in patients and health care workers dur-
ing institutional outbreaks.

muromonab-CD3
(myoo-roe-moe-nab CD3)
Orthoclone OKT3
Classification
Therapeutic: immunosuppressants
Pharmacologic: monoclonal antibodies

Pregnancy Category C

Indications
Acute renal allograft rejection reactions in trans-
plant patients that have occurred despite conven-
tional antirejection therapy. Acute corticosteroid-re-
sistant hepatic or cardiac allograft rejection
reactions.

Action
A purified immunoglobulin antibody that acts as an
immunosuppressant by interfering with normal T-
cell function. Therapeutic Effects: Reversal of
graft rejection in transplant patients.

Pharmacokinetics
Absorption: Administered IV only, resulting in
complete bioavailability.
Distribution: Unknown.
Metabolism and Excretion: Eliminated by bind-
ing to T lymphocytes.
Half-life: 18 hr.

TIME/ACTION PROFILE (noted as levels of
circulating CD3-positive T cells)

ROUTE ONSET PEAK DURATION

IV mins 2–7 days 1 wk

Contraindications/Precautions
Contraindicated in: Hypersensitivity to muro-
monab-CD3, murine (mouse) proteins, or polysor-
bate; Previous muromonab therapy; Fluid overload;
Fever �37.8�C or 100�F; Chickenpox or recent ex-
posure to chickenpox; Herpes zoster.
Use Cautiously in: Active infections; Depressed
bone marrow reserve; Chronic debilitating illnesses;
HF; OB, Lactation, Pedi: Pregnancy, lactation, or
children �2 yr (safety not established).
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Adverse Reactions/Side Effects
CNS: tremor, aseptic meningitis, dizziness. Resp:
PULMONARY EDEMA, dyspnea, shortness of breath,
wheezing. CV: chest pain. GI: diarrhea, nausea,
vomiting. Misc: CYTOKINE RELEASE SYNDROME, INFEC-
TIONS, chills, fever, hypersensitivity reactions,qrisk
of lymphoma.

Interactions
Drug-Drug: Additive immunosuppression with
other immunosuppressives. Concurrent predni-
sone and azathioprine dosages should bepdur-
ing muromonab therapy (qrisk of infection and
lymphoproliferative disorders). Cyclosporine
should bepor discontinued during muromonab-
CD3 therapy (qrisk of infection and lymphoprolif-
erative disorders).qrisk of adverse CNS reactions
with indomethacin. Maypantibody response to
andqrisk of adverse reactions from live-virus
vaccines.
Drug-Natural Products: Concomitant use with
astragalus, echinacea, and melatonin may inter-
fere with immunosuppression.

Route/Dosage
IV (Adults): 5 mg/day for 10–14 days (pretreat-
ment with corticosteroids, acetaminophen, and/or
antihistamines recommended).
IV (Children): 0.1 mg (100 mcg)/kg/day for 10–
14 days.

Availability
Solution for injection: 1 mg/mL.

NURSING IMPLICATIONS
Assessment
● Assess for fluid overload (monitor weight and in-

take and output, assess for edema and rales/
crackles). Notify health care professional if pa-
tient has experienced 3% or more weight gain in
the previous week. Chest x-ray examination
should be obtained within 24 hr before beginning
therapy. Fluid-overloaded patients are at high risk
of developing pulmonary edema. Monitor vital
signs and breath sounds closely.

● Assess for cytokine release syndrome (CRS), usu-
ally manifested by high fever and chills, head-
ache, tremor, nausea and vomiting, chest pain,
muscle and joint pain, generalized weakness,
shortness of breath, dizziness, abdominal pain,
malaise, diarrhea, and trembling of hands, but
may occasionally cause a severe, life-threatening,
shock-like reaction. The severity of this reaction
is greatest with initial dose. Reaction occurs
within 30–48 hr and may persist for up to 6 hr.

Acetaminophen and antihistamines may be used
to treat early reactions. Patient temperature
should be maintained below 37.8�C (100�F) at
administration of each dose. Manifestations of
CRS may be prevented or minimized by pretreat-
ment with methylprednisolone sodium succinate
8 mg/kg IV given 1–4 hr before 1st dose of mu-
romonab-CD3. Hydrocortisone 100 mg IV may
also be given 30 min after the 1st and possibly
2nd dose to control respiratory side effects. Seri-
ous symptoms of CRS may require oxygen, IV flu-
ids, corticosteroids, vasopressors, antihistamines,
and intubation.

● Monitor for signs of anaphylactic or hypersensi-
tivity reactions at each dose. Resuscitation equip-
ment should be readily available.

● Monitor for infection (fever, chills, rash, sore
throat, purulent discharge, dysuria). Notify physi-
cian immediately if these symptoms occur; may
necessitate discontinuation of therapy.

● Monitor for development of aseptic meningitis.
Onset is usually within 3 days of beginning ther-
apy. Assess for fever, headache, nuchal rigidity,
and photophobia.

● Lab Test Considerations: Monitor CBC with
differential and platelet count before and periodi-
cally throughout therapy.

● Monitor assays of T cells (CD3, CD4, CD8); target
CD3 is �25 cells/mm3 or plasma levels as deter-
mined by ELISA daily; target levels should be
�800 ng/mL.

● Monitor BUN, serum creatinine, and hepatic en-
zymes (AST, ALT, alkaline phosphatase, biliru-
bin), especially during the first 1–3 days of ther-
apy. May cause transientq.

Potential Nursing Diagnoses
Risk for infection (Side Effects)
Excess fluid volume (Side Effects)

Implementation
● Physician will reduce dose of corticosteroids and

azathioprine and discontinue cyclosporine during
10–14-day course of muromonab-CD3. Cyclospor-
ine may be resumed 3 days before end of therapy.

● Initial dose is administered during hospitaliza-
tion; patient should be monitored closely for 48
hr. Subsequent doses may be administered on
outpatient basis.

● Keep medication refrigerated at 2–8�C. Do not
shake vial. Solution may contain a few fine trans-
lucent particles that do not affect potency. Dis-
card unused portion.
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IV Administration

● pH: 6.5–7.5.
● Direct IV: Draw solution into syringe via low-

protein-binding 0.2- or 0.22-micrometer filter to
ensure removal of translucent protein particles
that may be present. Discard filter and attach 20-
gauge needle for IV administration.

● Concentration: 1 mg/mL (undiluted). Rate:
Administer IV push over �1 min. Do not adminis-
ter as an infusion.

● Y-Site Incompatibility: Do not admix; do not
administer in IV line containing other medica-
tions. If line must be used for other medications,
flush with 0.9% NaCl before and after muro-
monab-CD3.

Patient/Family Teaching
● Explain purpose of medication to patient. Inform

patient of possible initial-dose side effects, which
are markedly reduced in subsequent doses. Ex-
plain that patient will need to resume lifelong
therapy with other immunosuppressive drugs af-
ter completion of muromonab-CD3 course.

● Inform patient of potential for CRS. Describe re-
portable symptoms.

● Instruct patient to continue to avoid crowds and
persons with known infections, as this drug also
suppresses the immune system.

● Advise patient to notify health care professional at
first sign of rash, urticaria, tachycardia, dyspnea,
or difficulty swallowing.

● May cause dizziness. Caution patient to avoid
driving or other activities requiring alertness until
response is known.

● Instruct patient not to receive any vaccinations
and to avoid contact with persons receiving oral
polio vaccine without advice of health care pro-
fessional.

Evaluation/Desired Outcomes
● Reversal of the symptoms of acute organ rejec-

tion.

mycophenolate mofetil
(mye-koe-fee-noe-late moe-fe-til)
CellCept

mycophenolic acid
(mye-koe-fee-noe-lik)
Myfortic
Classification
Therapeutic: immunosuppressants

Pregnancy Category D

Indications
Mycophenolate mofetil: Prevention of rejection in
allogenic renal, hepatic, and cardiac transplantation
(used concurrently with cyclosporine and cortico-
steroids). Mycophenolic acid: Prevention of rejec-
tion in allogenic renal transplantation (used concur-
rently with cyclosporine and corticosteroids).
Unlabeled Use: Nephrotic syndrome.

Action
Inhibits the enzyme inosine monophosphate dehydro-
genase, which is involved in purine synthesis. This inhi-
bition results in suppression of T- and B-lymphocyte
proliferation. Therapeutic Effects: Prevention of
heart, kidney, or liver transplant rejection.

Pharmacokinetics
Absorption: Following oral and IV administration,
mycophenolate mofetil is rapidly hydrolyzed to my-
cophenolic acid (MPA), the active metabolite. Ab-
sorption of enteric-coated mycophenolic acid (My-
fortic) is delayed compared with mycophenolate
mofetil (CellCept).
Distribution: Cross the placenta and enter breast
milk.
Protein Binding: MPA—97%.
Metabolism and Excretion: MPA is extensively
metabolized; �1% excreted unchanged in urine.
Some enterohepatic recirculation of MPA occurs.
Half-life: MPA—8–18 hr.

TIME/ACTION PROFILE (blood levels of
MPA)

ROUTE ONSET PEAK DURATION

mycopheno-
late mofe-
til-PO

rapid 0.25–1.25 hr N/A

mycophenolic
acid

rapid 1.5–2.75 hr N/A

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Hypersensi-
tivity to polysorbate 80 (for IV mycophenolate mofe-
til); OB, Lactation:qrisk of congenital anomalies or
spontaneous abortion.
Use Cautiously in: Active serious pathology of the
GI tract (including history of ulcer disease or GI
bleeding); Phenylketonuria (oral suspension con-
tains aspartame); Severe chronic renal impairment
(dose not to exceed 1 g twice daily (CellCept) if CCr
�25 mL/min/1.73 m2); careful monitoring recom-
mended; Delayed graft function following transplan-
tation (observe forqtoxicity); Geri:qrisk of ad-
verse reactions related to immunosuppression; OB:
Patients with childbearing potential; Pedi: Myco-
phenolate mofetil approved in children �3 mo for
renal transplant; mycophenolic acid approved in
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children �5 yr for renal transplant; safety not estab-
lished for other age groups.

Adverse Reactions/Side Effects
CNS: PROGRESSIVE MULTIFOCAL LEUKOENCEPHALOPATHY,
anxiety, dizziness, headache, insomnia, paresthesia,
tremor. CV: edema, hypertension, hypotension, tachy-
cardia. Derm: rashes. Endo: hypercholesterolemia,
hyperglycemia, hyperkalemia, hypocalcemia, hypoka-
lemia, hypomagnesemia. GI: GI BLEEDING, anorexia,
constipation, diarrhea, nausea, vomiting, abdominal
pain. GU: renal dysfunction. Hemat: leukocytosis,
leukopenia, thrombocytopenia, anemia, pure red cell
aplasia. Resp: cough, dyspnea. Misc: fever, infection
(including activation of latent viral infections such as
Polyomavirus-associated nephropathy),qrisk of ma-
lignancy.

Interactions
Drug-Drug: Combined use with azathioprine is
not recommended (effects unknown). Acyclovir
and ganciclovir compete with MPA for renal excre-
tion and, in patients with renal dysfunction, mayq
each other’s toxicity. Magnesium and aluminum
hydroxide antacidspthe absorption of MPA (avoid
simultaneous administration). Cholestyramine
and colestipolpthe absorption of MPA (avoid
concurrent use). May interfere with the action of
oral contraceptives (additional contraceptive
method should be used). Maypthe antibody re-
sponse to andqrisk of adverse reactions from live-
virus vaccines, although influenza vaccine may be
useful. Amoxicillin/clavulanic acid or ciproflox-
acin maypMPA trough levels.
Drug-Food: When administered with food, peak
blood levels of MPA are significantlyp(should be
administered on an empty stomach).

Route/Dosage
Mycophenolate Mofetil (CellCept)
Renal Transplantation
PO, IV (Adults): 1 g twice daily; IV should be
started �24 hr after transplantation and switched to
PO as soon as possible (IV not recommended for
�14 days).
PO (Children 3 mo–18 yr): 600 mg/m2 twice
daily (not to exceed 2 g/day).

Hepatic Transplantation
PO, IV (Adults): 1 g twice daily IV, or 1.5 g twice
daily PO. IV should be started �24 hr after trans-
plantation and switched to PO as soon as possible
(IV not recommended for �14 days).

Cardiac Transplantation
PO, IV (Adults): 1.5 g twice daily; IV should be
started �24 hr after transplantation and switched to
PO as soon as possible (IV not recommended for
�14 days).

Nephrotic syndrome
PO (Children): Frequent relapses—12.5–18
mg/kg/dose twice daily; maximum: 2 g/day. Steroid-
dependent—12–18 mg/kg/dose or 600 mg/m2

twice daily; maximum: 2 g/day.

Renal Impairment
PO, IV (Adults): CCr �25 mL/min—daily dose
should not exceed 2 g.

Mycophenolic Acid (Myfortic)
Mycophenolate mofetil and mycophenolic acid
should not be used interchangeably without the ad-
vice of a health care professional.

Renal Transplantation
PO (Adults): 720 mg twice daily.
PO (Children 5–16 yr and �1.19 m2): 400–450
mg/m2 twice daily (not to exceed 720 mg twice daily).

Availability (generic available)
Mycophenolate Mofetil (CellCept)
Capsules: 250 mg. Tablets: 500 mg. Oral sus-
pension (fruit flavor): 200 mg/mL in 225 mL bot-
tles. Powder for injection: 500 mg vial.

Mycophenolic Acid (Myfortic)
Delayed-release tablets (Myfortic): 180 mg,
360 mg.

NURSING IMPLICATIONS
Assessment
● Assess for symptoms of organ rejection through-

out therapy.
● Assess for signs of progressive multifocal leuko-

encephalopathy (hemiparesis, apathy, confusion,
cognitive deficiencies, and ataxia) periodically
during therapy.

● Lab Test Considerations: Monitor CBC with
differential weekly during the 1st month, twice
monthly for the 2nd and 3rd month of therapy,
and then monthly during the 1st yr. Neutropenia
occurs most frequently from 31–180 days post-
transplant. If ANC is �1000/mm3, dose should be
reduced or discontinued.

● Monitor hepatic and renal status and electrolytes
periodically during therapy. May causeqserum
alkaline phosphatase, AST, ALT, LDH, BUN, and
creatinine. May also cause hyperkalemia, hypo-
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kalemia, hypocalcemia, hypomagnesemia, hyper-
glycemia, and hyperlipidemia.

Potential Nursing Diagnoses
Risk for infection (Adverse Reactions)

Implementation
● The initial dose of mycophenolate (usually IV)

should be given within 24 hr of transplant.
● Women of childbearing yr should have a negative

serum or urine pregnancy test within 1 wk prior
to initiation of therapy.

● PO: Administer on an empty stomach, 1 hr before
or 2 hr after meals. Capsules and delayed-release
tablets should be swallowed whole; do not open,
crush, or chew. Mycophenolate may be teratogenic;
contents of capsules should not be inhaled or come
in contact with skin or mucous membranes.

● Do not administer mycophenolate concurrently with
antacids containing magnesium or aluminum.

IV Administration

● pH: 2.4–4.1.
● IV: IV route should only be used for patients un-

able to take oral medication and should be
switched to oral dose form as soon as patient can
tolerate capsules or tablets.

● Intermittent Infusion: Diluent: Reconstitute
each vial with 14 mL of D5W. Shake gently to dis-
solve. Solution is slightly yellow; discard if solu-
tion is discolored or contains particulate matter.
Dilute contents of 2 vials (1-g dose) further with
140 mL of D5W or 3 vials (1.5-g dose) with 210
mL of D5W. Concentration: 6 mg/mL. Solution
is stable for 4 hr. Rate: Administer via slow IV in-
fusion over 2 hr. Do not administer as a bolus or
via rapid infusion.

● Y-Site Compatibility: alfentanil, amikacin, ami-
odarone, anidulafungin, argatroban, atracurium,
bivalirudin, bumetanide, buprenorphine, butor-
phanol, calcium chloride, caspofungin, cefepime,
chlorpromazine, ciprofloxacin, cisatracurium,
daptomycin, dexmedetomidine, dexrazoxane, di-
goxin, diltiazem, diphenhydramine, dobutamine,
dolasetron, dopamine, doxacurium, doxycycline,
droperidol, enalaprilat, ephedrine, epinephrine,
erythromycin, esmolol, famotidine, fenoldopam,
fentanyl, fluconazole, gentamicin, glycopyrrolate,
granisetron, haloperidol, hydralazine, hydromor-
phone, insulin, isporoterenol, labetalol, leucovo-
rin, levofloxacin, lidocaine, linezolid, lorazepam,
magnesium sulfate, mannitol, meperidine,
mesna, metaraminol, methyldopate, metoclopra-
mide, metoprolol, metronidazole, midazolam,
milrinone, mivacurium, morphine, moxifloxacin,
nalbuphine, naloxone, nesiritide, nicardipine, ni-
troglycerin, norepinephrine, octreotide, ondanse-

tron, oxytocin, pamidronate, pancuronium, pen-
tamidine, phentolamine, phenylephrine,
potassium chloride, procainamide, prochlorper-
azine, promethazine, propranolol, quinupristin/
dalfopristin, ranitidine, remifentanil, rocuron-
ium, succinylcholine, sufentanil, tacrolimus, the-
ophylline, tigecycline, tirofiban, tobramycin, van-
comycin, vecuronium, verapamil, voriconazole,
zidovudine, zoledronic acid.

● Y-Site Incompatibility: acyclovir, allopurinol,
amifostine, aminophylline, amphotericin B col-
loidal, amphotericin B lipid complex, amphoteri-
cin B liposome, ampicillin, ampicillin/sulbactam,
azithromycin, aztreonam, calcium gluconate, ce-
fazolin, cefotaxime, cefotetan, cefoxitin, ceftazi-
dime, ceftriaxone, cefuroxime, chloramphenicol,
clindamycin, dantrolene, dexamethasone, diaze-
pam, eptifibatide, foscarnet, furosemide, ganci-
clovir, heparin, hydrocortisone, imipenem/cilas-
tatin, ketorolac, meropene, methotrexate,
methylprednisolone, mycafungin, nafcillin, nitro-
prusside, pantoprazole, pentobarbital, phenobar-
bital, phenytoin, piperacillin/tazobactam, potas-
sium acetate, potassoim phosphates, sodium
acetate, sodium phosphates, ticarcillin/clavulan-
ate, trimethoprim/sulfamethoxazole.

Patient/Family Teaching
● Instruct patient to take medication as directed, at

the same time each day. Do not skip or double up
on missed doses. Do not discontinue without
consulting health care professional.

● Reinforce the need for lifelong therapy to prevent
transplant rejection. Review symptoms of rejec-
tion for the transplanted organ, and stress need to
notify health care professional immediately if
signs of rejection or infection occur.

● Advise patient to avoid contact with persons with
contagious diseases.

● Inform patient of the increased risk of lymphoma
and other malignancies. Advise patient to use
sunscreen and wear protective clothing to de-
crease risk of skin cancer.

● Advise patient to notify health care professional of all
Rx or OTC medications, vitamins, or herbal products
being taken and to consult with health care profes-
sional before taking other medications.

● Inform female patients of the importance of
simultaneously using two reliable forms of con-
traception, unless abstinence is the chosen
method, prior to beginning, during, and for 6 wk
following discontinuation of therapy.

● Emphasize the importance of routine follow-up
laboratory tests.

Evaluation/Desired Outcomes
● Prevention of rejection of transplanted organs.
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nabumetone (na-byoo-me-tone)
Relafen
Classification
Therapeutic: antirheumatics, nonsteroidal
anti-inflammatory agents

Pregnancy Category C

Indications
Symptomatic management of rheumatoid arthritis
and osteoarthritis.

Action
Inhibits prostaglandin synthesis. Therapeutic Ef-
fects: Suppression of pain and inflammation.

Pharmacokinetics
Absorption: Nabumetone (a prodrug) is 80% ab-
sorbed after oral administration; 35% is rapidly con-
verted to 6-methoxy-2-naphthylacetic acid (6-MNA),
which is the active drug.
Distribution: Unknown.
Protein Binding: �99%.
Metabolism and Excretion: 6-MNA is metabo-
lized by the liver to inactive compounds.
Half-life: 24 hr (increased in severe renal impair-
ment).

TIME/ACTION PROFILE (analgesia/anti-
inflammatory effects)

ROUTE ONSET PEAK DURATION

PO 1–2 days few days–2
wk

12–24 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Use with
other NSAIDs, including aspirin; cross-sensitivity
may occur; Active GI bleeding or ulcer disease; Peri-
operative pain from coronary artery bypass graft
(CABG) surgery; Lactation: Lactation.
Use Cautiously in: Severe renal, or hepatic dis-
ease; History of ulcer disease; OB: Avoid using dur-
ing 2nd half of pregnancy due to potential of NSAIDs
to cause premature closure of ductus arteriosus;
Pedi: Safety not established.

Adverse Reactions/Side Effects
CNS: agitation, anxiety, confusion, depression, diz-
ziness, drowsiness, fatigue, headache, insomnia,
malaise, weakness. EENT: abnormal vision, tinni-
tus. Resp: dyspnea, hypersensitivity pneumonitis.
CV: edema, fluid retention, vasculitis. GI: GI BLEED-
ING, abdominal pain, diarrhea,qliver function tests,
anorexia, constipation, dry mouth, dyspepsia, flatu-

lence, gastritis, gastroenteritis,qappetite, nausea,
stomatitis, vomiting. GU: albuminuria, azotemia, in-
terstitial nephritis. Derm: EXFOLIATIVE DERMATITIS,
STEVENS-JOHNSON SYNDROME, TOXIC EPIDERMAL NE-
CROLYSIS, increased sweating, photosensitivity, pruri-
tus, rash. Hemat: prolonged bleeding time. Me-
tab: weight gain. Neuro: paresthesia, tremor.
Misc: allergic reactions including ANAPHYLAXIS, AN-
GIONEUROTIC EDEMA.

Interactions
Drug-Drug:qadverse GI effects with aspirin,
other NSAIDs, potassium supplements, cortico-
steroids, or alcohol. Chronic use with acetamin-
ophen mayqrisk of adverse renal reactions. May
peffectiveness of diuretics or anti-
hypertensives. Mayqhypoglycemic effects of in-
sulins or oral hypoglycemic agents.qrisk of
toxicity from methotrexate.qrisk of bleeding with
cefotetan, cefoperazone, valproic acid, antico-
agulants, ticlopidine, clopidogrel, eptifibatide,
tirofiban, or thrombolytic agents.qrisk of ad-
verse hematologic reactions with antineoplastics
or radiation therapy. Concurrent use with cyclo-
sporine mayqrisk of renal toxicity.

Route/Dosage
PO (Adults): 1000 mg/day as a single dose or di-
vided dose twice daily; may bequp to 2000 mg/day;
use lowest effective dose during chronic therapy.

Availability (generic available)
Tablets: 500 mg, 750 mg.

NURSING IMPLICATIONS
Assessment
● Patients who have asthma, aspirin-induced al-

lergy, and nasal polyps are at increased risk for
developing hypersensitivity reactions. Monitor for
rhinitis, asthma, and urticaria.

● Assess pain and range of motion before and peri-
odically throughout therapy.

● Lab Test Considerations: Evaluate BUN, se-
rum creatinine, CBC, and liver function periodi-
cally in patients receiving prolonged therapy.

● Serum potassium, BUN, serum creatinine, alka-
line phosphatase, LDH, AST, and ALT tests may
showqlevels. Blood glucose, hemoglobin, and
hematocrit concentrations, leukocyte and platelet
counts, and CCr may bep.

● May cause prolonged bleeding time.

Potential Nursing Diagnoses
Acute pain (Indications)
Impaired physical mobility (Indications)
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Implementation
● Administration in higher than recommended

doses does not provide increased effectiveness
but may cause increased side effects. Use lowest
effective dose for the shortest duration possible to
minimize cardiac risks.

● PO: Administer with meals or antacids to de-
crease GI irritation and increase absorption.

Patient/Family Teaching
● Advise patient to take this medication with a full

glass of water and to remain in an upright posi-
tion for 15–30 min after administration.

● Instruct patient to take medication as directed.
Take missed doses as soon as remembered but
not if almost time for the next dose. Do not dou-
ble doses.

● May cause drowsiness, dizziness, or visual distur-
bances. Advise patient to avoid driving or other
activities requiring alertness until response to the
medication is known.

● Advise patient to use sunscreen and protective
clothing to prevent photosensitivity reactions.

● Caution patient to avoid the concurrent use of al-
cohol, aspirin, acetaminophen, or other OTC
medications without consulting health care pro-
fessional.

● Advise patient to inform health care professional
of medication regimen before treatment or sur-
gery.

● Advise patient to consult health care professional
if rash, itching, visual disturbances, tinnitus,
weight gain, edema, black stools, persistent head-
ache, or influenza-like syndrome (chills, fever,
muscle aches, pain) occurs.

Evaluation/Desired Outcomes
● Decreased pain and improved joint mobility. Par-

tial arthritic relief is usually seen within 1 wk, but
maximum effectiveness may require 2 wk or
more of continuous therapy. Patients who do not
respond to one NSAID may respond to another.

nadolol (nay-doe-lole)
Corgard, Syn-Nadolol
Classification
Therapeutic: antianginals, antihypertensives
Pharmacologic: beta blockers

Pregnancy Category C

Indications
Management of hypertension. Management of an-
gina pectoris. Unlabeled Use: Arrhythmias. Mi-
graine prophylaxis. Tremors (essential, lithium-in-
duced, parkinsonian). Aggressive behavior.
Antipsychotic-associated akathisia. Situational anxi-

ety. Esophageal varices. Reduction of intraocular
pressure.

Action
Blocks stimulation of beta1 (myocardial) and beta2

(pulmonary, vascular, and uterine) receptor sites.
Therapeutic Effects: Decreased heart rate and
BP.

Pharmacokinetics
Absorption: 30% absorbed after oral administra-
tion.
Distribution: Minimal penetration of the CNS.
Crosses the placenta and enters breast milk.
Metabolism and Excretion: 70% excreted un-
changed by the kidneys.
Half-life: 10–24 hr (qin renal impairment).

TIME/ACTION PROFILE (anithypertensive
effects)

ROUTE ONSET PEAK DURATION

PO† up to 5 days 6–9 days 24 hr

†With chronic dosing

Contraindications/Precautions
Contraindicated in: Uncompensated HF; Pulmo-
nary edema; Cardiogenic shock; Bradycardia or
heart block.
Use Cautiously in: Renal impairment (CCr �50
mL/min); Hepatic impairment; Pulmonary disease
(including asthma); Diabetes mellitus (may mask
signs of hypoglycemia); Thyrotoxicosis (may mask
symptoms); Patients with a history of severe allergic
reactions (intensity of reactions may beq); OB:
Crosses the placenta and may cause fetal/neonatal
bradycardia, hypotension, hypoglycemia, or respira-
tory depression; Lactation: Pedi: Safety not estab-
lished; Geri:qsensitivity to beta blockers; initial
doseprecommended.

Adverse Reactions/Side Effects
CNS: fatigue, weakness, anxiety, depression, dizzi-
ness, drowsiness, insomnia, memory loss, mental
status changes, nightmares. EENT: blurred vision,
dry eyes, nasal stuffiness. Resp: bronchospasm,
wheezing. CV: ARRHYTHMIAS, BRADYCARDIA, HF, PUL-
MONARY EDEMA, orthostatic hypotension, peripheral
vasoconstriction. GI: constipation, diarrhea, nau-
sea. GU: erectile dysfunction,plibido. Derm: itch-
ing, rashes. Endo: hyperglycemia, hypoglycemia.
MS: arthralgia, back pain, muscle cramps. Neuro:
paresthesia. Misc: drug-induced lupus syndrome.

Interactions
Drug-Drug: General anesthesia, IV phenytoin,
diltiazem, and verapamil may cause additive myo-
cardial depression. Additive bradycardia may occur
with digoxin. Additive hypotension may occur with
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other antihypertensives, acute ingestion of alco-
hol, or nitrates. Concurrent use with ampheta-
mines, cocaine, ephedrine, epinephrine, nor-
epinephrine, phenylephrine, or
pseudoephedrine may result in unopposed alpha-
adrenergic stimulation (excessive hypertension,
bradycardia). Concurrent use with clonidineqhy-
potension and bradycardia. Concurrent thyroid ad-
ministration maypeffectiveness. May alter the effec-
tiveness of insulins or oral hypoglycemic agents
(dosage adjustments may be necessary). Maypthe
effectiveness of theophylline. Maypthe effects of
dopamine or dobutamine. Use cautiously within
14 days of MAO inhibitor therapy (may result in
hypertension). Concurrent NSAIDs maypanti-
hypertensive action.

Route/Dosage
PO (Adults): Antianginal—40 mg once daily ini-
tially; mayqby 40–80 mg/day q 3–7 days as
needed (up to 240 mg/day). Antihypertensive—
40 mg once daily initially; mayqby 40–80 mg/day
q 7 days as needed (up to 320 mg/day).

Renal Impairment
PO (Adults): CCr 31–50 mL/min—qdosing in-
terval to 24–36 hr; CCr 10–30 mL/min—qdos-
ing interval to 24–48 hr; CCr �10 mL/min—q
dosing interval to 40–60 hr.

Availability (generic available)
Tablets: 20 mg, 40 mg, 80 mg. In combination
with: bendroflumethiazide (Corzide). See
Appendix B.

NURSING IMPLICATIONS
Assessment
● Monitor BP and pulse frequently during dose ad-

justment and periodically during therapy. Assess
for orthostatic hypotension when assisting patient
up from supine position.

● Monitor intake and output ratios and daily
weight. Assess patient routinely for evidence of
fluid overload (peripheral edema, dyspnea, rales/
crackles, fatigue, weight gain, jugular venous dis-
tention).

● Hypertension: Check frequency of refills to de-
termine compliance.

● Angina: Assess frequency and characteristics of
angina periodically during therapy.

● Lab Test Considerations: May cause in-
creased BUN, serum lipoprotein, potassium, tri-
glyceride, and uric acid levels.

● May cause increased ANA titers.
● May cause increase in blood glucose levels.

● Toxicity and Overdose: Monitor patients re-
ceiving beta blockers for signs of overdose
(bradycardia, severe dizziness or fainting, severe
drowsiness, dyspnea, bluish fingernails or palms,
seizures). Notify physician or other health care
professional immediately if these signs occur.

Potential Nursing Diagnoses
Decreased cardiac output (Side Effects)
Noncompliance (Patient/Family Teaching)

Implementation
● Discontinuation of concurrent clonidine should

be done gradually, with beta blocker discontin-
ued first; then, after several days, discontinue
clonidine.

● PO: Take apical pulse before administering. If
�50 bpm or if arrhythmia occurs, withhold medi-
cation and notify physician or other health care
professional.

● May be administered with food or on an empty
stomach.

● Tablets may be crushed and mixed with food.

Patient/Family Teaching
● Instruct patient to take medication exactly as di-

rected, at the same time each day, even if feeling
well; do not skip or double up on missed doses.
Take missed doses as soon as possible up to 8 hr
before next dose. Abrupt withdrawal may precipi-
tate life-threatening arrhythmias, hypertension, or
myocardial ischemia.

● Advise patient to ensure that enough medication
is available for weekends, holidays, and vaca-
tions. A written prescription may be kept in wallet
for emergencies.

● Teach patient and family how to check pulse and
BP. Instruct them to check pulse daily and BP bi-
weekly. Advise patient to hold dose and contact
health care professional if pulse is �50 bpm or if
BP changes significantly.

● May cause drowsiness or dizziness. Caution pa-
tients to avoid driving or other activities that re-
quire alertness until response to the drug is
known.

● Advise patients to make position changes slowly
to minimize orthostatic hypotension, especially
during initiation of therapy or when dose is in-
creased.

● Caution patient that this medication may increase
sensitivity to cold.

● Instruct patient to consult health care profes-
sional before taking any OTC medications, espe-
cially cold preparations, concurrently with this
medication.
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● Patients with diabetes should closely monitor
blood glucose, especially if weakness, malaise, ir-
ritability, or fatigue occurs. Medication may mask
some signs of hypoglycemia, but dizziness and
sweating may still occur.

● Advise patient to notify health care professional if
slow pulse, difficulty breathing, wheezing, cold
hands and feet, dizziness, confusion, depression,
rash, fever, sore throat, unusual bleeding, or
bruising occurs.

● Instruct patient to inform health care professional
of medication regimen before treatment or sur-
gery.

● Advise patient to carry identification describing
disease process and medication regimen at all
times.

● Hypertension: Reinforce the need to continue
additional therapies for hypertension (weight
loss, sodium restriction, stress reduction, regular
exercise, moderation of alcohol consumption,
and smoking cessation). Medication controls but
does not cure hypertension.

● Angina: Caution patient to avoid overexertion
with decrease in chest pain.

Evaluation/Desired Outcomes
● Decrease in BP.
● Reduction in frequency of angina.
● Increase in activity tolerance. May require up to 5

days before therapeutic effects are seen.

nafarelin (na-fare-e-lin)
Synarel
Classification
Therapeutic: hormones
Pharmacologic: gonadotropin-releasing hor-
mones

Pregnancy Category X

Indications
Endometriosis. Central precocious puberty (gonad-
otropin-dependent) in children.

Action
Acts as a synthetic analogue of gonadotropin-releas-
ing hormone (GnRH). Initially increases pituitary
production of luteinizing hormone (LH) and folli-
cle-stimulating hormone (FSH), which cause ovar-
ian steroid production. Chronic administration leads
to decreased production of gonadotropins. Endome-
triotic lesions are sensitive to ovarian hormones.
Therapeutic Effects: Reduction in lesions and as-
sociated pain in endometriosis. Arrest and regres-
sion of puberty in children with central precocious
puberty.

Pharmacokinetics
Absorption: Well absorbed following intranasal
administration.
Distribution: Unknown.
Metabolism and Excretion: 20–40% excreted
in feces; 3% excreted unchanged by the kidneys.
Half-life: 3 hr.

TIME/ACTION PROFILE (p ovarian steroid
production)

ROUTE ONSET PEAK DURATION

Intranasal within 4 wk 3–4 wk 3–6 mo†

†Relief of symptoms of endometriosis following discontinu-
ation

Contraindications/Precautions
Contraindicated in: Hypersensitivity to GnRH, its
analogues, or sorbitol; OB, Lactation: Pregnancy or
lactation.
Use Cautiously in: Rhinitis.

Adverse Reactions/Side Effects
CNS: STROKE, emotional instability, headaches, de-
pression, insomnia. EENT: nasal irritation. CV:
MYOCARDIAL INFARCTION, edema. GU: vaginal dry-
ness. Derm: acne, hirsutism, seborrhea. Endo:
cessation of menses, impaired fertility,pbreast size.
Metab: hyperglycemia. MS:pbone density, myal-
gia. Misc:plibido, hot flashes, hypersensitivity re-
actions, weight gain.

Interactions
Drug-Drug: Concurrent topical nasal decon-
gestants maypabsorption of nafarelin (administer
decongestant at least 2 hr after nafarelin).

Route/Dosage
Intranasal (Adults): Endometriosis—1 spray
(200 mcg) in 1 nostril in the morning and 1 spray in
the other nostril in the evening (400 mcg/day). May
qto 1 spray in each nostril in the morning and eve-
ning (800 mcg/day).
Intranasal (Children): Central precocious pu-
berty—2 sprays in each nostril in the morning and
in the evening (1600 mcg/day); mayqup to 1800
mcg/day (3 sprays in alternating nostrils 3 times
daily).

Availability
Nasal spray: 2 mg/mL (200 mcg/spray).

NURSING IMPLICATIONS
Assessment
● Endometriosis: Assess patient for endome-

triotic pain periodically during therapy.
● Central Precocious Puberty: Prior to therapy,

a complete physical and endocrinologic examina-
tion including height, weight, hand and wrist x-
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ray, total sex steroid level (estradiol or testoster-
one), adrenal steroid level, beta human chorionic
gonadotropin level, GnRH stimulation test, pelvic/
adrenal/testicular ultrasound, and CTof the head
must be performed. These parameters are moni-
tored after 6–8 wk and every 3–6 mo during
therapy.

● Assess patient for signs of precocious puberty
(menses, breast development, testicular growth)
periodically during therapy.

● Nafarelin is discontinued when the onset of nor-
mal puberty is desired. Monitor the onset of nor-
mal puberty and assess menstrual cycle, repro-
ductive function, and final adult height.

Potential Nursing Diagnoses
Acute pain (Indications)
Sexual dysfunction (Indications, Side Effects)

Implementation
● Endometriosis: Treatment should be started

between days 2 and 4 of the menstrual cycle and
continued for up to 6 mo.

Patient/Family Teaching
● Instruct patient on the correct technique for nasal

spray: The head should be tilted back slightly;
wait 30 sec between sprays.

● Advise patient to consult health care professional
if rhinitis occurs during therapy. If a topical de-
congestant is needed, do not use decongestant
until 2 hr after nafarelin dosing. If possible, avoid
sneezing during and immediately after nafarelin
dose.

● Endometriosis: Inform patient that 1 spray
should be administered into 1 nostril in the
morning and 1 spray into the other nostril in the
evening for the 400 mcg/day dose. If dose is in-
creased to 800 mcg/day, administer 1 spray to
each nostril (2 sprays) morning and evening; 1
bottle should provide a 30-day supply at the 400
mcg/day dose.

● Advise patient to use a form of contraception
other than oral contraceptives during therapy. In-
form patient that amenorrhea is expected. In-
struct patient to notify health care professional if
regular menstruation persists or if successive
doses are missed.

● Advise patient that medication may cause hot
flashes. Notify health care professional if these
become bothersome.

● Central Precocious Puberty: Instruct patient
on correct timing and number of sprays. The
1600 mcg/day dose is achieved by 2 sprays to
each nostril in the morning (4 sprays) and 2

sprays to each nostril in the evening (4 sprays),
for a total of 8 sprays. The 1800 mcg/day dose is
achieved by 3 sprays into alternating nostrils 3
times per day, for a total of 9 sprays. Inform pa-
tient and parents that if doses are not taken as di-
rected pubertal process may be reactivated. One
bottle should provide a 7-day supply at the 1600
mcg/day dose.

● Advise patient and parents that during 1st mo of
therapy some signs of puberty (vaginal bleeding,
breast enlargement) may occur. These should re-
solve after the 1st mo of therapy. If these signs
persist after the 2nd mo of therapy, notify health
care professional.

Evaluation/Desired Outcomes
● Reduction in lesions and associated pain in en-

dometriosis.
● Resolution of the signs of precocious puberty.

nafcillin, See PENICILLINS,
PENICILLINASE RESISTANT.

naftifine, See ANTIFUNGALS
(TOPICAL).

HIGH ALERT

nalbuphine (nal-byoo-feen)
Nubain
Classification
Therapeutic: opioid analgesics
Pharmacologic: opioid agonists/analgesics

Pregnancy Category C

Indications
Moderate to severe pain. Also provides: Analgesia
during labor, Sedation before surgery, Supplement
to balanced anesthesia. Prevention or treatment of
opioid-induced pruritus.

Action
Binds to opiate receptors in the CNS. Alters the per-
ception of and response to painful stimuli while pro-
ducing generalized CNS depression. In addition, has
partial antagonist properties, which may result in
opioid withdrawal in physically dependent patients.
Therapeutic Effects: Decreased pain.

Pharmacokinetics
Absorption: Well absorbed after IM and subcut
administration.
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Distribution: Probably crosses the placenta and
enters breast milk.
Protein Binding: 50%.
Metabolism and Excretion: Mostly metabolized
by the liver and eliminated in the feces via biliary ex-
cretion. Minimal amounts excreted unchanged by
the kidneys.
Half-life: Children 1–8 yrs: 0.9 hr; Adults: 3.5–5
hr.

TIME/ACTION PROFILE (analgesia)

ROUTE ONSET PEAK DURATION

IM �15 min 60 min 3–6 hr
Subcut �15 min unknown 3–6 hr
IV 2–3 min 30 min 3–6 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity to nalbu-
phine or bisulfites; Patients physically dependent on
opioids and who have not been detoxified (may pre-
cipitate withdrawal).
Use Cautiously in: Head trauma;qintracranial
pressure; Severe renal, hepatic, or pulmonary dis-
ease; Hypothyroidism; Adrenal insufficiency; Alco-
holism; Undiagnosed abdominal pain; Prostatic hy-
perplasia; Patients who have recently received
opioid agonists; OB: Has been used during labor but
may cause respiratory depression in the newborn;
Geri: Dosepsuggested.

Adverse Reactions/Side Effects
CNS: dizziness, headache, sedation, confusion, dys-
phoria, euphoria, floating feeling, hallucinations,
unusual dreams. EENT: blurred vision, diplopia,
miosis (high doses). Resp: respiratory depression.
CV: hypertension, orthostatic hypotension, palpita-
tions. GI: dry mouth, nausea, vomiting, constipa-
tion, ileus. GU: urinary urgency. Derm: clammy
feeling, sweating. Misc: physical dependence, psy-
chological dependence, tolerance.

Interactions
Drug-Drug: Use with extreme caution in patients
receiving MAO inhibitors (may result in unpre-
dictable, severe reactions—pinitial dose of nalbu-
phine to 25% of usual dose). Additive CNS depres-
sion with alcohol, antihistamines, and sedative/
hypnotics. May precipitate withdrawal in patients
who are physically dependent on opioid agonists.
Avoid concurrent use with other opioid analgesic
agonists (may diminish analgesic effect).
Drug-Natural Products: Concomitant use of
kava-kava, valerian, skullcap, chamomile, or
hops canqCNS depression.

Route/Dosage
Analgesia
IM, Subcut, IV (Adults): Usual dose is 10 mg q 3–
6 hr (maximum: 20 mg/dose or 160 mg/day).
IM, Subcut, IV (Children): 0.1–0.15 mg/kg q 3–
6 hr (maximum: 20 mg/dose or 160 mg/day).

Supplement to Balanced Anesthesia
IV (Adults): Initial—0.3–3 mg/kg over 10–15
min. Maintenance—0.25–0.5 mg/kg as needed.

Opioid-induced pruritus
IV (Adults): 2.5–5 mg; may repeat dose.

Availability (generic available)
Injection: 10 mg/mL, 20 mg/mL.

NURSING IMPLICATIONS
Assessment
● Assess type, location, and intensity of pain before

and 1 hr after IM or 30 min (peak) after IV ad-
ministration. When titrating opioid doses, in-
creases of 25–50% should be administered until
there is either a 50% reduction in the patient’s
pain rating on a numeric or visual analogue scale
or the patient reports satisfactory pain relief. A re-
peat dose can be safely administered at the time
of the peak if previous dose is ineffective and side
effects are minimal. Patients requiring doses
higher than 20 mg should be converted to an
opioid agonist. Nalbuphine is not recommended
for prolonged use or as first-line therapy for
acute or cancer pain.

● An equianalgesic chart (see Appendix K) should
be used when changing routes or when changing
from one opioid to another.

● Assess BP, pulse, and respirations before and pe-
riodically during administration. If respiratory
rate is �10/min, assess level of sedation. Physical
stimulation may be sufficient to prevent signifi-
cant hypoventilation. Dose may need to be de-
creased by 25–50%. Nalbuphine produces respi-
ratory depression, but this does not markedly
increase with increased doses.

● Assess previous analgesic history. Antagonistic
properties may induce withdrawal symptoms
(vomiting, restlessness, abdominal cramps, and
increased BP and temperature) in patients physi-
cally dependent on opioids.

● Although this drug has a low potential for depen-
dence, prolonged use may lead to physical and
psychological dependence and tolerance. This
should not prevent patient from receiving ade-
quate analgesia. Most patients who receive nalbu-
phine for pain do not develop psychological de-
pendence. If tolerance develops, changing to an
opioid agonist may be required to relieve pain.
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● Lab Test Considerations: May causeqserum
amylase and lipase concentrations.

● Toxicity and Overdose: If an opioid antago-
nist is required to reverse respiratory depression
or coma, naloxone (Narcan) is the antidote. Di-
lute the 0.4-mg ampule of naloxone in 10 mL of
0.9% NaCl and administer 0.5 mL (0.02 mg) by
direct IV push every 2 min. For children and pa-
tients weighing �40 kg, dilute 0.1 mg of naloxone
in 10 mL of 0.9% NaCl for a concentration of 10
mcg/mL and administer 0.5 mcg/kg every 2 min.
Titrate dose to avoid withdrawal, seizures, and se-
vere pain.

Potential Nursing Diagnoses
Acute pain (Indications)
Risk for injury (Side Effects)
Disturbed sensory perception (visual, auditory)
(Side Effects)

Implementation
● High Alert: Accidental overdose of opioid anal-

gesics has resulted in fatalities. Before adminis-
tering, clarify all ambiguous orders; have second
practitioner independently check original order,
dose calculations, and infusion pump settings.

● Explain therapeutic value of medication before
administration to enhance the analgesic effect.

● Regularly administered doses may be more effec-
tive than prn administration. Analgesic is more ef-
fective if administered before pain becomes se-
vere.

● Coadministration with nonopioid analgesics may
have additive effects and permit lower opioid
doses.

● IM: Administer deep into well-developed muscle.
Rotate sites of injections.

IV Administration

● pH: 3.0–4.5.
● Direct IV: May give IV undiluted.
● Concentration: 10–20 mg/mL. Rate: Admin-

ister slowly, each 10 mg over 3–5 min.
● Syringe Compatibility: atropine, cimetidine,

diphenhydramine, droperidol, glycopyrrolate, hy-
droxyzine, lidocaine, midazolam, prochlorpera-
zine, ranitidine, scopolamine.

● Syringe Incompatibility: diazepam, ketorolac,
pentobarbital.

● Y-Site Compatibility: amifostine, aztreonam,
bivalirudin, cisatracurium, cladribine, dexmede-
tomidine, etoposide phosphate, fenoldopam, fil-
grastim, fludarabine, gemcitabine, granisetron,
lansoprazole, linezolid, melphalan, oxaliplatin,

paclitaxel, propofol, remifentanil, teniposide, thi-
otepa, vinorelbine.

● Y-Site Incompatibility: allopurinol, amphoteri-
cin B cholesteryl sulfate complex, cefepime, do-
cetaxel, methotrexate, pemetrexed, piperacillin/
tazobactam, sargramostim, sodium bicarbonate.

Patient/Family Teaching
● Instruct patient on how and when to ask for pain

medication.
● May cause drowsiness or dizziness. Advise patient

to call for assistance when ambulating and to
avoid driving or other activities requiring alert-
ness until response to the medication is known.

● Caution patient to change positions slowly to min-
imize orthostatic hypotension.

● Advise patient that frequent mouth rinses, good
oral hygiene, and sugarless gum or candy may
decrease dry mouth.

● Encourage patient to turn, cough, and breathe
deeply every 2 hr to prevent atelectasis.

● Advise patient to avoid concurrent use of alcohol
or other CNS depressants with this medication.

Evaluation/Desired Outcomes
● Decrease in severity of pain without significant al-

teration in level of consciousness or respiratory
status.

naloxone (nal-ox-one)
Narcan
Classification
Therapeutic: antidotes (for opioids)
Pharmacologic: opioid antagonists

Pregnancy Category B

Indications
Reversal of CNS depression and respiratory depres-
sion because of suspected opioid overdose. Unla-
beled Use: Opioid-induced pruritus (low dose IV
infusion). Management of refractory circulatory
shock.

Action
Competitively blocks the effects of opioids, including
CNS and respiratory depression, without producing
any agonist (opioid-like) effects. Therapeutic Ef-
fects: Reversal of signs of opioid excess.

Pharmacokinetics
Absorption: Well absorbed after IM or subcut ad-
ministration.
Distribution: Rapidly distributed to tissues.
Crosses the placenta.
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Metabolism and Excretion: Metabolized by the
liver.
Half-life: 60–90 min (up to 3 hr in neonates).

TIME/ACTION PROFILE (reversal of opioid
effects)

ROUTE ONSET PEAK DURATION

IV 1–2 min unknown 45 min
IM, Subcut 2–5 min unknown �45 min

Contraindications/Precautions
Contraindicated in: Hypersensitivity.
Use Cautiously in: Cardiovascular disease; Pa-
tients physically dependent on opioids (may precipi-
tate severe withdrawal); OB: May cause acute with-
drawal syndrome in mother and fetus if mother is
opioid dependent; Lactation: Safety not established;
Pedi: May cause acute withdrawal syndrome in neo-
nates of opioid-dependent mothers.

Adverse Reactions/Side Effects
CV: VENTRICULAR ARRHYTHMIAS, hypertension, hypo-
tension. GI: nausea, vomiting.

Interactions
Drug-Drug: Can precipitate withdrawal in patients
physically dependent on opioid analgesics. Larger
doses may be required to reverse the effects of bu-
prenorphine, butorphanol, nalbuphine, or
pentazocine. Antagonizes postoperative opioid
analgesics.

Route/Dosage
Postoperative Opioid-Induced Respira-
tory Depression
IV (Adults): 0.02–0.2 mg q 2–3 min until re-
sponse obtained; repeat q 1–2 hr if needed.
IV (Children): 0.01 mg/kg; may repeat q 2–3 min
until response obtained. Additional doses may be
given q 1–2 hr if needed.
IM, IV, Subcut (Neonates): 0.01 mg/kg; may re-
peat q 2–3 min until response obtained. Additional
doses may be given q 1–2 hr if needed.

Opioid-Induced Respiratory Depression
During Chronic (�1 wk) Opioid Use
IV, IM, Subcut (Adults �40 kg): 20–40 mcg
(0.02–0.04 mg) given as small, frequent (q min)
boluses or as an infusion titrated to improve respira-
tory function without reversing analgesia.
IV, IM, Subcut (Adults and Children �40 kg):
0.005–0.02 mg/dose given as small, frequent (q
min) boluses or as an infusion titrated to improve
respiratory function without reversing analgesia.

Overdose of Opioids
IV, IM, Subcut (Adults): Patients not suspected
of being opioid dependent—0.4 mg (10 mcg/kg);

may repeat q 2–3 min (IV route is preferred). Some
patients may require up to 2 mg. Patients suspected
to be opioid dependent— Initial dose should bep
to 0.1–0.2 mg q 2–3 min. May also be given by IV
infusion at rate adjusted to patient’s response.
IV, IM, Subcut (Children � 5 yr or � 20 kg): 2
mg/dose, may repeat q 2–3 min.
IV, IM, Subcut (Infants up to 5 yr or 20 kg):
0.1 mg/kg, may repeat q 2–3 min.

Opioid-Induced Pruritus
IV (Children): 2 mcg/kg/hr continuous infusion,
mayqby 0.5 mcg/kg/hr every few hours if pruritus
continues.

Availability (generic available)
Injection: 0.4 mg/mL, 1 mg/mL. In combination
with: pentazocine (Talwin NX). See Appendix B.

NURSING IMPLICATIONS
Assessment
● Monitor respiratory rate, rhythm, and depth;

pulse, ECG, BP; and level of consciousness fre-
quently for 3–4 hr after the expected peak of
blood concentrations. After a moderate overdose
of a short half-life opioid, physical stimulation
may be enough to prevent significant hypoventila-
tion. The effects of some opioids may last longer
than the effects of naloxone, and repeat doses
may be necessary.

● Patients who have been receiving opioids for �1
wk are extremely sensitive to the effects of nalox-
one. Dilute and administer carefully.

● Assess patient for level of pain after administra-
tion when used to treat postoperative respiratory
depression. Naloxone decreases respiratory de-
pression but also reverses analgesia.

● Assess patient for signs and symptoms of opioid
withdrawal (vomiting, restlessness, abdominal
cramps, increased BP, and temperature). Symp-
toms may occur within a few minutes to 2 hr. Se-
verity depends on dose of naloxone, the opioid
involved, and degree of physical dependence.

● Lack of significant improvement indicates that
symptoms are caused by a disease process or
other non-opioid CNS depressants not affected by
naloxone.

● Toxicity and Overdose: Naloxone is a pure
antagonist with no agonist properties and mini-
mal toxicity.

Potential Nursing Diagnoses
Ineffective breathing pattern (Indications)
Ineffective coping (Indications)
Acute pain
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Implementation
● Do not confuse naloxone with Lanoxin (digoxin).

Do not confuse Narcan (naloxone) with Norcu-
ron (vecuronium).

● Larger doses of naloxone may be necessary when
used to antagonize the effects of buprenorphine,
butorphanol, nalbuphine, and pentazocine.

● Resuscitation equipment, oxygen, vasopressors,
and mechanical ventilation should be available to
supplement naloxone therapy as needed.

● Doses should be titrated carefully in postopera-
tive patients to avoid interference with control of
postoperative pain.

IV Administration

● pH: 3.0–6.5.
● Direct IV: Diluent: Administer undiluted for

suspected opioid overdose. For opioid-in-
duced respiratory depression, dilute with ster-
ile water for injection. For children or adults
weighing �40 kg, dilute 0.1 mg of naloxone in
10 mL of sterile water or 0.9% NaCl for injec-
tion. Concentration: 0.4 mg/mL, 1 mg/mL, or
10 mcg/mL (depending on preparation used).
Rate: Administer over 30 seconds for patients
with a suspected opioid overdose. For patients
who develop opioid-induced respiratory de-
pression, administer dilute solution of 0.4 mg/
10 mL at a rate of 0.5 mL (0.02 mg) direct IV
every 2 min. Titrate to avoid withdrawal and se-
vere pain. Excessive dose in postoperative pa-
tients may cause excitement, pain, hypotension,
hypertention, pulmonary edema, ventricular
tachycardia and fibrillation, and seizures. For
children and adults weighing �40 kg, adminis-
ter 10 mcg/mL solution at a rate of 0.5 mcg/kg
every 1– 2 min.

● Continuous Infusion: Diluent: Dilute 2 mg of
naloxone in 500 mL of 0.9% NaCl or D5W. Infu-
sion is stable for 24 hr. Concentration: 4 mcg/
mL. Rate: Titrate dose according to patient re-
sponse.

● Y-Site Compatibility: acyclovir, alfentanil, ami-
kacin, aminocaproic acid, aminophylline, anidu-
lafungin, argatroban, ascorbic acid, atracurium,
atropine, azithioprine, aztreonam, benztropine,
bivalirudin, bleomycin, bumetanide, buprenor-
phine, butorphanol, calcium chloride, calcium
gluconate, carboplatin, carmustine, caspofungin,
cefazolin, cefoperazone, cefotaxime, cefotatan,
cefoxitin, ceftazidime, ceftriaxone, cefuroxime,
chloramphenicol, chlorpromazine, cisplatin,
clindamycin, cyanocobalamin, cyclophospha-

mide, cyclosporine, cytarabine, dactinomycin,
daptomycin, dexamethasone sodium phosphate,
dexmedetomidine, digoxin, diltiazem, diphenhy-
dramine, dobutamine, docetaxel, dopamine, dox-
acurium, doxycycline, enalaprilat, ephedrine, ep-
inephrine, epirubicin, epoetin alfa, eptifibatide,
ertapenem, erythromycin, esmolol, etoposide,
etoposide phosphate, famotidine, fenoldopam,
fentanyl, fluconazole, fludarabine, fluorouracil,
folic acid, furosemide, ganciclovir, gemcitabine,
gentamicin, glycopyrrolate, granisetron, heparin,
hetastarch, hydrocortisone sodium succinate,
idarubicin, ifosfamide, imipenem/cilastatin, indo-
methacin, insulin, irinotecan, isoproterenol, ke-
tamine, ketorolac, labetalol, levofloxacin, lido-
caine, linezolid, lorazepam, mannitol,
mechlorethamine, meperidine, metaraminol,
methotrexate, methoxamine, methyldopate,
methylprednisolone sodium succinate, metoclo-
pramide, metoprolol, metronidazole, midazolam,
milrinone, mitoxandrone, morphine, multivita-
mins, mycophenolate, nafcillin, nalbuphine, ne-
siritide, nitroglycerin, nitroprusside, norepineph-
rine, octreotide, ondansetron, oxacillin,
oxaliplatin, oxytocin, paclitaxel, palonosetron,
pamidronate, pancuronium, papaverine, peme-
trexed, penicillin G potassium, pentamidine, pen-
tazocine, pentobarbital, phenobarbital, phentol-
amine, phenylephrine, phytonadione,
piperacillin/tazobactam, potassium acetate, po-
tassium chloride, procainamide, prochlorpera-
zine, promethazine, propofol, propranolol, prot-
amine, pyridoxime, quinupristin/dalfopristin,
ranitidine, rocuronium, sodium acetate, sodium
bicarbonate, streptokinase, succinylcholine, su-
fentanil, tacrolimus, teniposide, theophylline, thi-
amine, ticarcillin/clavulanate, tigecycline, tirofi-
ban, tobramycin, tolazoline, trimetaphan,
vancomycin, vasopressin, vecuronium, verapamil,
vincristine, vinorelbine, voriconazole, zoledronic
acid.

● Y-Site Incompatibility: amphotericin B choles-
teryl, amphotericin B lipid complex, amphoteri-
cin B liposome, dantrolene, diazepam, diazoxide,
pantoprazole, phenytoin, thiotepa, trimethoprim/
sulfamethoxazole.

● Additive Incompatibility: Incompatible with
preparations containing bisulfite, sulfite, and so-
lutions with an alkaline pH.

Patient/Family Teaching
● As medication becomes effective, explain purpose

and effects of naloxone to patient.
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Evaluation/Desired Outcomes
● Adequate ventilation.
● Alertness without significant pain or withdrawal

symptoms.

naproxen (na-prox-en)
Aleve, Anaprox, Anaprox DS,

Apo-Napro-Na, Apo-Naproxen,
EC-Naprosyn, Naprelan, Naprosyn,

Naprosyn-E, Naprosyn-SR,
Naxen, Novo-Naprox,
Novo-Naprox Sodium DS,
Nu-Naprox, Synflex, Synflex DS

Classification
Therapeutic: nonopioid analgesics, nonste-
roidal anti-inflammatory agents, antipyretics

Pregnancy Category B (first trimester)

Indications
Mild to moderate pain. Dysmenorrhea. Fever. In-
flammatory disorders, including: Rheumatoid ar-
thritis (adults and children), Osteoarthritis.

Action
Inhibits prostaglandin synthesis. Therapeutic Ef-
fects: Decreased pain. Reduction of fever. Suppres-
sion of inflammation.

Pharmacokinetics
Absorption: Completely absorbed from the GI
tract. Sodium salt is more rapidly absorbed.
Distribution: Crosses the placenta; enters breast
milk in low concentrations.
Protein Binding: �99%.
Metabolism and Excretion: Mostly metabolized
by the liver.
Half-life: Children �8 yr: 8–17 hr; Children 8–14
yr: 8–10 hr; Adults: 10–20 hr.

TIME/ACTION PROFILE

ROUTE ONSET PEAK DURATION

PO (analge-
sic)

1 hr unknown 8–12 hr

PO (anti-in-
flamma-
tory)

14 days 2–4 wk unknown

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Cross-sen-
sitivity may occur with other NSAIDs, including aspi-
rin; Active GI bleeding; Ulcer disease; Lactation:
Passes into breast milk and should not be used by
nursing mothers.
Use Cautiously in: Severe cardiovascular, renal,
or hepatic disease; History of ulcer disease or any
other history of gastrointestinal bleeding (mayq

risk of GI bleeding); Underlying cardiovascular dis-
ease (mayqrisk of MI or stroke); Chronic alcohol
use/abuse; OB: Avoid using during third trimester;
may cause premature closure of the ductus arteri-
osus; Pedi: Children �2 yr (safety not established) ;
Geri:qrisk of adverse reactions.

Adverse Reactions/Side Effects
CNS: dizziness, drowsiness, headache. EENT: tin-
nitus, visual disturbances. Resp: dyspnea. CV:
edema, palpitations, tachycardia. GI: DRUG-INDUCED
HEPATITIS, GI BLEEDING, constipation, dyspepsia, nau-
sea, anorexia, diarrhea, discomfort, flatulence, vom-
iting. GU: cystitis, hematuria, renal failure. Derm:
photosensitivity, rashes, sweating, pseudoporphyria
(12% incidence in children with juvenile rheuma-
toid arthritis—discontinue therapy if this occurs).
Hemat: blood dyscrasias, prolonged bleeding time.
Misc: allergic reactions including ANAPHYLAXIS and
STEVENS-JOHNSON SYNDROME.

Interactions
Drug-Drug: Concurrent use with aspirinplevels
and maypeffectiveness.qrisk of bleeding with an-
ticoagulants, thrombolytic agents, eptifibatide,
tirofiban, cefotetan, cefoperazone, valproic
acid, corticosteroids, clopidogrel, and ticlopi-
dine. Additive adverse GI side effects with aspirin,
corticosteroids, alcohol, and other NSAIDs.
Probenecidqblood levels and mayqtoxicity. May
qrisk of toxicity from methotrexate, antineo-
plastics, or radiation therapy. Mayqserum lev-
els and risk of toxicity from lithium.qrisk of ad-
verse renal effects with cyclosporine, ACE
inhibitors, angiotensin II antagonists, or
chronic use of acetaminophen. Maypresponse to
antihypertensives or diuretics. Mayqrisk of hy-
poglycemia with insulin or oral hypoglycemic
agents. Oral potassium supplements mayqGI
adverse effects.
Drug-Natural Products:qanticoagulant effect
and bleeding risk with anise, arnica, chamomile,
clove, dong quai, feverfew, garlic, ginger,
ginkgo, Panax ginseng, licorice, and others.

Route/Dosage
275 mg naproxen sodium is equivalent to 250 mg
naproxen.

Anti-Inflammatory/Analgesic/Antidysme-
norrheal
PO (Adults): Naproxen—250–500 mg twice
daily (up to 1.5 g/day). Delayed-release na-
proxen—375–500 mg twice daily. Naproxen so-
dium—275–550 mg twice daily (up to 1.65 g/
day).
PO (Children �2 yr): Analgesia: 5–7 mg/kg/dose
q 8–12 hr. Inflammatory disease: 10–15 mg/kg/
day divided q 12 hr, maximum: 1000 mg/day.
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Antigout
PO (Adults): Naproxen—750 mg naproxen ini-
tially, then 250 mg q 8 hr. Naproxen sodium—825
mg initially, then 275 mg q 8 hr.

OTC Use (naproxen sodium)
PO (Adults): 200 mg q 8–12 hr or 400 mg fol-
lowed by 200 mg q 12 hr (not to exceed 600 mg/24
hr).
PO (Geriatric Patients �65 yr): Not to exceed
200 mg q 12 hr.

Availability
Naproxen (generic available)
Tablets (Naprosyn, Apo-Naproxen, Naxen,
Novo-Naprox, Nu-Naprox): 125 mg, 250 mg,
375 mg, 500 mg. Controlled-release tablets
(Naprelan): 375 mg, 500 mg. Delayed-release
tablets (EC-Naprosyn, Naprosyn-E): 250 mg,
375 mg, 500 mg. Extended-release tablets (Na-
prosyn-SR): 750 mg. Oral suspension (Na-
prosyn): 125 mg/5 mL. Suppositories (Napro-
syn, Naxen): 500 mg. In combination with:
esomeprazole (Vimovo).

Naproxen Sodium (generic available)
Tablets (Aleve, Anaprox, Anaprox DS, Novo-
Naprox Sodium, Novo-Naprox Sodium DS,
Synaflex, Synaflex DS): 220 mgOTC, 275 mg, 550
mg. In combination with: pseudoephedrine (Al-
eve Cold and Sinus Tablets, Aleve Sinus and Head-
ache Tablets), sumatriptan (Treximet). See
Appendix B.

NURSING IMPLICATIONS
Assessment
● Patients who have asthma, aspirin-induced al-

lergy, and nasal polyps are at increased risk for
developing hypersensitivity reactions. Assess for
rhinitis, asthma, and urticaria.

● Pain: Assess pain (note type, location, and inten-
sity) prior to and 1–2 hr following administra-
tion.

● Arthritis: Assess pain and range of motion prior
to and 1–2 hr following administration.

● Fever: Monitor temperature; note signs associ-
ated with fever (diaphoresis, tachycardia, mal-
aise).

● Lab Test Considerations: Evaluate BUN, se-
rum creatinine, CBC, and liver function tests peri-
odically in patients receiving prolonged therapy.

● Mayqserum potassium, BUN, serum creatinine,
alkaline phosphatase, LDH, AST, and ALT tests
levels. Maypblood glucose, hemoglobin, and he-

matocrit concentrations, leukocyte and platelet
counts, and CCr.

● Bleeding time may be prolonged up to 4 days fol-
lowing discontinuation of therapy.

● May alter test results for urine 5-HIAA and urine
steroid determinations.

Potential Nursing Diagnoses
Acute pain (Indications)
Chronic pain (Indications)
Impaired physical mobility (Indications)

Implementation
● Administration in higher than recommended

doses does not provide increased effectiveness
but may cause increased side effects. Use lowest
effective dose for the shortest duration possible to
minimize cardiac risks.

● Coadministration with opioid analgesics may have
additive analgesic effects and may permit lower
opioid doses.

● Analgesic is more effective if given before pain
becomes severe.

● PO: For rapid initial effect, administer 30 min be-
fore or 2 hr after meals. May be administered
with food, milk, or antacids to decrease GI irrita-
tion. Food slows but does not reduce the extent of
absorption. Do not mix suspension with antacid
or other liquid prior to administration. Swallow
extended-release, delayed-release, and con-
trolled-release tablets whole; do not break,
crush, or chew.

● Dysmenorrhea: Administer as soon as possible
after the onset of menses. Prophylactic treatment
has not been shown to be effective.

Patient/Family Teaching
● Advise patient to take this medication with a full

glass of water and to remain in an upright posi-
tion for 15–30 min after administration.

● Instruct patient to take medication as directed.
Take missed doses as soon as remembered but
not if almost time for the next dose. Do not dou-
ble doses.

● May cause drowsiness or dizziness. Advise patient
to avoid driving or other activities requiring alert-
ness until response to the medication is known.

● Caution patient to avoid the concurrent use of al-
cohol, aspirin, acetaminophen, or other OTC
medications without consulting health care pro-
fessional. Use of naproxen with 3 or more glasses
of alcohol per day may increase risk of GI bleed-
ing.

● Advise patient to inform health care professional
of medication regimen prior to treatment or sur-
gery.
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● Caution patient to wear sunscreen and protective
clothing to prevent photosensitivity reactions (es-
pecially in children with JRA).

● Instruct patients not to take OTC naproxen prepa-
rations for more than 3 days for fever and to con-
sult health care professional if symptoms persist
or worsen.

● Advise patient to consult health care professional
if rash, itching, visual disturbances, tinnitus,
weight gain, edema, black stools, persistent head-
ache, or influenza-like syndrome (chills, fever,
muscle aches, pain) occurs.

Evaluation/Desired Outcomes
● Relief of pain.
● Improved joint mobility. Partial arthritic relief is

usually seen within 2 wk, but maximum effective-
ness may require 2–4 wk of continuous therapy.
Patients who do not respond to one NSAID may
respond to another.

● Reduction of fever.

naratriptan (nar-a-trip-tan)
Amerge
Classification
Therapeutic: vascular headache suppress-
ants
Pharmacologic: 5-HT1 agonists

Pregnancy Category C

Indications
Acute treatment of migraine headache.

Action
Acts as an agonist at specific 5-HT1 receptor sites in
intracranial blood vessels and sensory trigeminal
nerves. Therapeutic Effects: Cranial vessel vaso-
constriction with resultant decrease in migraine
headache.

Pharmacokinetics
Absorption: Well absorbed (70%) following oral
administration.
Distribution: Unknown.
Metabolism and Excretion: 60% excreted un-
changed in urine; 30% metabolized by the liver.
Half-life: 6 hr (qin renal impairment).

TIME/ACTION PROFILE (p migraine pain)

ROUTE ONSET PEAK DURATION

PO 30–60 min 2–3 hr† up to 24 hr

†3– 4 hr during migraine attack

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Ischemic
cardiovascular, cerebrovascular, or peripheral vas-

cular syndromes (including ischemic bowel dis-
ease); History of significant cardiovascular disease;
Uncontrolled hypertension; Severe renal impairment
(CCr �15 mL/min); Severe hepatic impairment;
Should not be used within 24 hr of other 5-HT1 ago-
nists or ergot-type compounds (dihydroergotam-
ine); Geri: Age-relatedpin renal function andq
likelihood of CAD greatlyqrisk of fatal adverse
events.
Use Cautiously in: Mild to moderate renal or he-
patic impairment (dose should not exceed 2.5 mg/
24 hr; initial dose should bep); OB, Lactation, Pedi:
Safety not established.
Exercise Extreme Caution in: Cardiovascular
risk factors (hypertension, hypercholesterolemia,
cigarette smoking, obesity, diabetes, strong family
history, menopausal women or men �40 yr); use
only if cardiovascular status has been evaluated and
determined to be safe and 1st dose is administered
under supervision.

Adverse Reactions/Side Effects
CNS: dizziness, drowsiness, malaise/fatigue. CV:
CORONARY ARTERY VASOSPASM, MI, VENTRICULAR FIB-
RILLATION, VENTRICULAR TACHYCARDIA, myocardial is-
chemia. GI: nausea. Neuro: paresthesia. Misc:
pain/pressure sensation in throat/neck.

Interactions
Drug-Drug:qrisk of serotonin syndrome when
used with SSRI or SNRI antidepressants. Ciga-
rette smokingqthe metabolism of naratriptan.
Blood levels and effects areqby hormonal con-
traceptives. Avoid concurrent use (within 24 hr of
each other) with ergot-containing drugs (dihy-
droergotamine) may result in prolonged vasos-
pastic reactions. Avoid concurrent (within 2 wk) use
with MAO inhibitors; producesqsystemic expo-
sure and risk of adverse reactions to naratriptan.
Drug-Natural Products:qrisk of serotinergic
side effects including serotonin syndrome with St.
John’s wort and SAMe.

Route/Dosage
PO (Adults): 1 or 2.5 mg; dose may be repeated in
4 hr if response is inadequate (not to exceed 5 mg/
24 hr or treatment of more than 4 headaches/mo).

Availability (generic available)
Tablets: 1 mg, 2.5 mg.

NURSING IMPLICATIONS
Assessment
● Assess pain location, character, intensity, and du-

ration and associated symptoms (photophobia,
phonophobia, nausea, vomiting) during migraine
attack.

● Monitor for serotonin syndrome in patients tak-
ing SSRIs or SNRIs concurrently with naratriptan.
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Potential Nursing Diagnoses
Acute pain (Indications)

Implementation
● PO: Tablets may be administered at any time after

the headache starts.

Patient/Family Teaching
● Inform patient that naratriptan should be used

only during a migraine attack. It is meant to be
used for relief of migraine attacks but not to pre-
vent or reduce the number of attacks.

● Instruct patient to administer naratriptan as soon
as symptoms of a migraine attack appear, but it
may be administered any time during an attack. If
migraine symptoms return, a 2nd dose may be
used. Allow at least 4 hr between doses, and do
not use more than 2 tablets in any 24-hr period.
Do not use to treat more than 4 headaches per
month.

● Advise patient that lying down in a darkened
room following naratriptan administration may
further help relieve headache.

● Advise patient to notify health care professional
prior to next dose of naratriptan if pain or tight-
ness in the chest occurs during use. If pain is se-
vere or does not subside, notify health care pro-
fessional immediately. If wheezing; heart
throbbing; swelling of eyelids, face, or lips; skin
rash; skin lumps; or hives occur, notify health
care professional immediately and do not take
more naratriptan without approval of health care
professional. If feelings of tingling, heat, flushing,
heaviness, pressure, drowsiness, dizziness, tired-
ness, or sickness develop, discuss with health
care professional at next visit.

● Instruct patient not to take additional naratriptan
if no response is seen with initial dose without
consulting health care professional. There is no
evidence that 5 mg provides greater relief than
2.5-mg dose. Additional naratriptan doses are not
tgalikely to be effective and alternative medica-
tions, as previously discussed with health care
professional, may be used.

● Naratriptan may cause dizziness or drowsiness.
Caution patient to avoid driving or other activities
requiring alertness until response to medication
is known.

● Advise patient to avoid alcohol, which aggravates
headaches, during naratriptan use.

● Advise patient to consult health care professional
before taking other Rx, OTC, or herbal products
concurrently with naratriptan. Patients concur-
rently taking SSRI or SNRI antidepressants should
notify health care professional promptly if signs of

serotonin syndrome (mental status changes: agi-
tation, hallucinations, coma; autonomic instabil-
ity: tachycardia, labile BP, hyperthermia; neuro-
muscular aberrations: hyperreflexia,
incoordination; and/or gastrointestinal symp-
toms: nausea, vomiting, diarrhea) occur.

● Caution patient not to use naratriptan if preg-
nancy is planned or suspected or if breastfeeding.
Adequate contraception should be used during
therapy.

Evaluation/Desired Outcomes
● Relief of migraine attack.

nateglinide (na-teg-li-nide)
Starlix
Classification
Therapeutic: antidiabetics
Pharmacologic: meglitinides

Pregnancy Category C

Indications
To improve glycemic control in patients with type 2
diabetes (with diet and exercise); may also be used
with metformin or a thiazolidinedione (pioglitazone,
rosiglitazone).

Action
Stimulates the release of insulin from pancreatic
beta cells by closing potassium channels, which re-
sults in the opening of calcium channels in beta
cells. This is followed by release of insulin. Requires
functioning pancreatic beta cells. Therapeutic Ef-
fects: Lowering of blood glucose.

Pharmacokinetics
Absorption: Well absorbed (73%) following oral
administration; absorption is rapid.
Distribution: Unknown.
Protein Binding: 98%.
Metabolism and Excretion: Mostly metabolized
by the liver (CYP2C9 [70%] and CYP3A4 [30%]);
16% excreted unchanged in urine.
Half-life: 1.5 hr.

TIME/ACTION PROFILE (effect on blood
glucose)

ROUTE ONSET PEAK DURATION

PO within 20 min 1 hr 4 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Diabetic
ketoacidosis; Type 1 diabetes; OB: Insulin recom-
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mended to control diabetes during pregnancy; Lac-
tation: Effects on nursing infant unknown.
Use Cautiously in: Malnourished patients, pa-
tients with pituitary or adrenal insufficiency (qsus-
ceptibility to hypoglycemia); Strenuous physical ex-
ercise, insufficient caloric intake (increased risk of
hypoglycemia); Autonomic neuropathy (hypoglyce-
mia may be masked); Moderate to severe liver im-
pairment; Fever, infection, trauma, or surgery (may
lead to transient loss of glycemic control; insulin
may be required); Pedi: Safety not established; Geri:
May haveqsensitivity to drug effects (qrisk of hy-
poglycemia).

Adverse Reactions/Side Effects
CNS: dizziness. Resp: bronchitis, coughing, upper
respiratory infection. GI: diarrhea. Endo: HYPOGLY-
CEMIA. MS: arthropathy, back pain. Misc: flu symp-
toms.

Interactions
Drug-Drug: Concurrent use with beta blockers
may mask hypoglycemia. Alcohol, combination
with other antidiabetics, NSAIDs, MAO inhibi-
tors, nonselective beta blockers, amiodarone,
fluconazole, miconazole, or oxandrolone may
qthe risk of hypoglycemia. Hypoglycemic effects
may bepby thiazide diuretics, corticosteroids,
thyroid supplements, sympathomimetic (adre-
nergic) agents, somatropin, rifampin, or phe-
nytoin.
Drug-Food: Blood levels and effects are signifi-
cantlypwhen administered prior to a liquid meal.

Route/Dosage
PO (Adults): 120 mg 3 times daily before meals;
patients who are approaching glycemic control may
be started at 60 mg 3 times daily.

Availability (generic available)
Tablets: 60 mg, 120 mg.

NURSING IMPLICATIONS
Assessment
● Observe for signs and symptoms of hypoglycemic

reactions (sweating, hunger, weakness, dizziness,
tremor, tachycardia, anxiety).

● Lab Test Considerations: Monitor serum glu-
cose and HbA1c periodically during therapy to
evaluate effectiveness.

● May causequric acid levels.
● Toxicity and Overdose: Overdose is mani-

fested by symptoms of hypoglycemia. Mild hypo-
glycemia may be treated with administration of
oral glucose. Severe hypoglycemia should be
treated with IV D50W followed by continuous IV
infusion of more dilute dextrose solution at a rate
sufficient to keep serum glucose at approximately
100 mg/dL.

Potential Nursing Diagnoses
Imbalanced nutrition: more than body requirements
(Indications)
Noncompliance (Patient/Family Teaching)

Implementation
● Patients stabilized on a diabetic regimen who are

exposed to stress, fever, trauma, infection, or sur-
gery may require administration of insulin.

● PO: Administer 1–30 min prior to meals.
● May be administered concurrently with metfor-

min, pioglitazone, or rosiglitazole.

Patient/Family Teaching
● Instruct patient to take medication at same time

each day. Take missed doses as soon as remem-
bered unless almost time for next dose. Do not
take if unable to eat.

● Explain to patient that this medication controls
hyperglycemia but does not cure diabetes. Ther-
apy is long term.

● Review signs of hypoglycemia and hyperglycemia
with patient. If hypoglycemia occurs, advise pa-
tient to take a glass of orange juice or 2–3 tsp of
sugar, honey, or corn syrup dissolved in water
and notify health care professional.

● Encourage patient to follow prescribed diet, med-
ication, and exercise regimen to prevent hypogly-
cemic or hyperglycemic episodes.

● Instruct patient in proper testing of serum glu-
cose and ketones. These tests should be closely
monitored during periods of stress or illness and
health care professional notified if significant
changes occur.

● May occasionally cause dizziness. Caution patient
to avoid driving or other activities requiring alert-
ness until response to medication is known.

● Advise patient to notify health care professional of
all Rx or OTC medications, vitamins, or herbal
products being taken and to consult with health
care professional before taking other medica-
tions, especially , especially aspirin and alcohol.

● Advise patient to inform health care professional
of medication regimen prior to treatment or sur-
gery.

● Insulin is the recommended method of control-
ling blood glucose during pregnancy. Counsel fe-
male patients to use a form of contraception
other than oral contraceptives and to notify health
care professional promptly if pregnancy is
planned or suspected.

● Advise patient to carry a form of sugar (sugar
packets, candy) and identification describing dis-
ease process and medication regimen at all times.

● Emphasize the importance of routine follow-up
exams.
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Evaluation/Desired Outcomes
● Control of blood glucose levels without the ap-

pearance of hypoglycemic or hyperglycemic epi-
sodes.

nebivolol (ne-bi-vi-lole)
Bystolic
Classification
Therapeutic: antihypertensives
Pharmacologic: beta blockers (selective)

Pregnancy Category C

Indications
Hypertension (alone and with other anti-
hypertensives).

Action
Blocks stimulation of beta adrenergic receptor sites;
selective for beta1 (myocardial) receptors in most
patients. In some patients (poor metabolizers,
higher blood levels may result in some beta2 [pul-
monary, vascular, uterine] adrenergic) blockade.
Therapeutic Effects: Lowering of BP.

Pharmacokinetics
Absorption: Well absorbed following oral admin-
istration.
Distribution: Unknown.
Protein Binding: 98%.
Metabolism and Excretion: Mostly metabolized
by the liver, including the CYP2D6 enzyme system;
some have antihypertensive action; minimal excre-
tion of unchanged drug.
Half-life: Extensive metabolizers—12 hr; poor
metabolizers—19 hr.

TIME/ACTION PROFILE (blood levels)

ROUTE ONSET PEAK DURATION

PO unknown 1.5–4 hr 24 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Severe
bradycardia, heart block greater than first degree.
cardiogenic shock, decompensated heart failure or
sick sinus syndrome (without pacemaker); Severe
hepatic impairment (Child-Pugh �B); Bronchospas-
tic disease; OB: Lactation.
Use Cautiously in: Coronary artery disease
(rapid cessation should be avoided); Compensated
HF; Major surgery (anesthesia may augment myo-
cardial depression); Diabetes mellitus (may mask
signs of hypoglycemia); Thyrotoxicosis (may mask
symptoms); Moderate hepatic impairment (pme-

tabolism); Severe renal impairment (pinitial dose if
CCr �30 mL/min); History of severe allergic reac-
tions (qintensity of reactions); Pheochromocytoma
(alpha blockers required prior to beta blockers);
Geri: Consider increased sensitivity, concurrent
chronic diseases, medications and presence of age-
related decrease in clearance; OB: Use in pregnancy
only if maternal benefit outweighs fetal risk; Pedi:
Safe use in children �18 yr not established.

Adverse Reactions/Side Effects
CNS: dizziness, fatigue, headache.

Interactions
Drug-Drug: Drugs that affect the CYP2D6 en-
zyme system are expected to alter levels and possi-
bly effects of nebivolol; dose alterations may be re-
quired. Fluoxetine, a known inhibitor of CYP2D6,
qlevels and effects; similar effects may be expected
from quinidine, propafenone, and paroxetine.
Blood levels are alsoqby cimetine. Anesthetic
agents including ether, trichloroethylene, and
cyclopropane as well as other myocardial de-
pressants or inhibitors of AV conduction, such
as diltiazem and verapamil mayqrisk of myocar-
dial depression and bradycardia. Avoid concurrent
use with beta blockers. Concurrent use with
reserpine may excessively reduce sympathetic ac-
tivity. If used concurrently with clonidine, nebivolol
should be tapered and discontinued several days
prior to gradual withdrawal of clonidine.

Route/Dosage
PO (Adults): 5 mg once daily initially, may increase
at 2 wk intervals up to 40 mg/day.

Hepatic/Renal Impairment
PO (Adults): 2.5 mg once daily initially; titrate up-
ward cautiously.

Availability
Tablets: 2.5, 5 mg, 10 mg.

NURSING IMPLICATIONS
Assessment
● Monitor BP, ECG, and pulse prior to and periodi-

cally during therapy.
● Monitor intake and output ratios and daily

weights. Assess routinely for signs and symptoms
of HF (dyspnea, rales/crackles, weight gain, pe-
ripheral edema, jugular venous distention).

● Lab Test Considerations: May causeqBUN,
uric acid, triglycerides andpHDL cholesterol
and platelet court.

Potential Nursing Diagnoses
Decreased cardiac output (Side Effects)
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Implementation
● PO: May be administered without regard to food.
● When discontinuation is planned, observe patient

carefully and advise to minimize physical activity.
Taper over 1–2 wk when possible. If angina
worsens or acute coronary insufficiency devel-
ops, reinstitute nebivolol promptly, at least tem-
porarily.

Patient/Family Teaching
● Instruct patient to take nebivolol as directed, at

the same time each day, even if feeling well. If a
dose is missed, skip missed dose and take next
scheduled dose; do not double doses. Do not dis-
continue without consulting health care profes-
sional. Abrupt withdrawal may precipitate life-
threatening arrhythmias, hypertension, or
myocardial ischemia.

● Advise patient to ensure that enough medication
is available for weekends, holidays, and vaca-
tions. A written prescription may be kept in the
wallet for emergencies.

● Reinforce the need to continue additional thera-
pies for hypertension (weight loss, sodium re-
striction, stress reduction, regular exercise, mod-
eration of alcohol consumption, and smoking
cessation). Medication controls but does not cure
hypertension.

● Teach patient and family how to check pulse and
BP. Instruct them to check pulse daily and BP bi-
weekly and to report significant changes to health
care professional.

● Instruct patient to consult health care profes-
sional before taking any Rx, OTC, or herbal prod-
ucts, especially cold preparations, concurrently
with this medication. Patients on antihypertensive
therapy should also avoid excessive amounts of
coffee, tea, and cola.

● May mask some signs of hypoglycemia, especially
tachycardia. Diabetics should closely monitor
blood sugar, especially if weakness, malaise, irri-
tability, or fatigue occurs. Medication does not
block dizziness or sweating as signs of hypoglyce-
mia.

● May cause dizziness. Caution patients to avoid
driving or other activities requiring alertness until
response to medication is known.

● Advise patient to notify health care professional if
difficulty breathing or signs and symptoms of
worsening HF (weight gain, increasing shortness
or breath, excessive bradycardia) occur.

● Instruct patient to inform health care professional
of medication regimen before treatment or sur-
gery.

● Advise patient to carry identification describing
disease process and medication regimen at all
times.

● Advise female patients that breastfeeding should
be avoided during nebivolol therapy.

Evaluation/Desired Outcomes
● Decrease in BP.

nefazodone (neff-a-zoe-done)
Serzone
Classification
Therapeutic: antidepressants

Pregnancy Category C

Indications
Major depression. Unlabeled Use: Panic disor-
der, post-traumatic stress disorder (PTSD).

Action
Inhibits the reuptake of serotonin and norepineph-
rine by neurons. Antagonizes alpha1-adrenergic re-
ceptors. Therapeutic Effects: Antidepressant ac-
tion, which may develop only after several weeks.

Pharmacokinetics
Absorption: Well absorbed but undergoes exten-
sive and variable first-pass hepatic metabolism (bio-
availability about 20%).
Distribution: Widely distributed; enters the CNS.
Protein Binding: �99%.
Metabolism and Excretion: Extensively metabo-
lized. One metabolite (hydroxynefazodone) has anti-
depressant activity.
Half-life: Nefazodone—2–4 hr; hydroxynefazo-
done—1.5–4 hr.

TIME/ACTION PROFILE (antidepressant
action)

ROUTE ONSET PEAK DURATION

PO days–wk several wk unknown

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Concurrent
MAO inhibitor therapy; Active liver disease or base-
lineqserum transaminases.
Use Cautiously in: Mayqrisk of suicide attempt/
ideation especially during dose early treatment or
dose adjustment; History of suicide attempt or drug
abuse; Underlying cardiovascular or cerebrovascu-
lar disease; History of mania; OB: Safety no estab-
lished; Lactation: Discontinue drug or bottle-feed;
Pedi: Safety not established in children; suicide risk
may be greater in children and adolescents ; Geri:
Initiate therapy at lower doses.

Adverse Reactions/Side Effects
CNS: SUICIDAL THOUGHTS, dizziness, insomnia, som-
nolence, agitation, confusion, weakness. EENT: ab-
normal vision, blurred vision, eye pain, tinnitus.
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Resp: dyspnea. CV: bradycardia, hypotension. GI:
HEPATOTOXICITY, constipation, dry mouth, nausea,
gastroenteritis. GU: erectile dysfunction. Derm:
rash. Hemat: decreased hematocrit.

Interactions
Drug-Drug: Serious, potentially fatal reactions
may occur during concurrent use with MAO inhib-
itors (do not use concurrently or within 2 wk of
MAO inhibitors; discontinue nefazodone at least 14
days before starting MAO inhibitor therapy).qCNS
depression with other CNS depressants including al-
cohol, antihistamines, opioid analgesics, and
sedative/hypnotics. Mayqblood levels and effects
of alprazolam or triazolam. Mayqserum di-
goxin levels. Additive hypotension may occur with
antihypertensives, nitrates, or acute ingestion of
alcohol. Mayqrisk of myopathy with HMG-CoA
reductase inhibitors.pantidepressant action
with concomitant use of carbamazepine. Mayp
clearance of haloperidol, so haloperidol dose
may need to bep.
Drug-Natural Products:qrisk of serotonin syn-
drome with St. John’s wort and SAMe. Kava-
kava, valerian, or chamomile canqCNS depres-
sion.

Route/Dosage
PO (Adults): 100 mg twice daily initially; may beq
weekly up to 600 mg/day in 2 divided doses.
PO (Geriatric Patients): 50 mg twice daily ini-
tially; may beqweekly as tolerated.

Availability (generic available)
Tablets: 50 mg, 100 mg, 150 mg, 200 mg, 250 mg.

NURSING IMPLICATIONS
Assessment
● Assess mental status (orientation, mood, behav-

ior) frequently. Inform health care professional if
patient demonstrates significant increase in anxi-
ety, nervousness, or insomnia.

● Assess suicidal tendencies, especially in early
therapy. Restrict amount of drug available to pa-
tient.

● Monitor BP and pulse before and periodically
during therapy.

● Monitor liver function tests prior to and routinely
during therapy. Obtain LFTs at first sign of hepatic
dysfunction (nausea, vomiting, abdominal pain,
fatigue, anorexia, dark urine).

● Assess for sexual dysfunction throughout treat-
ment.

● Lab Test Considerations: May cause decrease
in hematocrit and leukopenia.

● Monitor liver function periodically. If serum AST
or ALT levels are �3 times the upper limit of nor-
mal discontinue nefazodone.

● May also cause hypercholesterolemia and hypo-
glycemia.

Potential Nursing Diagnoses
Ineffective coping (Indications)
Risk for injury (Side Effects)

Implementation
● Do not confuse Serzone (nefazodone) with Sero-

quel (quetiapine).
● Discontinue nefazodone prior to elective surgery

to prevent potential interactions with general an-
esthesia.

● PO: Administer doses twice daily.

Patient/Family Teaching
● Instruct patient to take medication as directed.

Several weeks may be required to obtain a full an-
tidepressant response. Once response is ob-
tained, therapy should be continued for at least 6
mo. If a dose is missed, take as soon as possible
unless almost time for next dose. Do not double
doses.

● May cause drowsiness or dizziness. Caution pa-
tient to avoid driving or other activities requiring
alertness until response to the drug is known.

● Advise patient to make position changes slowly to
minimize orthostatic hypotension.

● Encourage patient and family to be alert for
emergence of anxiety, agitation, panic attacks, in-
somnia, irritability, hostility, impulsivity, akath-
isia, hypomania, mania, worsening of depression
and suicidal ideation, especially during early anti-
depressant therapy. Assess symptoms on a day-to-
day basis as changes may be abrupt. If these
symptoms occur, notify health care professional.

● Caution patient to avoid taking alcohol or other
CNS depressant drugs during therapy and not to
take other prescription, OTC medications, or
herbal products without consulting health care
professional.

● Advise patient to notify health care professional
immediately if signs of liver dysfunction (jaun-
dice, anorexia, GI complaints, malaise, dark
urine) occur.

● Inform patient that frequent mouth rinses, good
oral hygiene, and sugarless gum or candy may
minimize dry mouth. If dry mouth persists for
more than 2 wk, consult health care professional
regarding use of saliva substitute.

● Instruct patient to notify health care professional
of signs of allergy (rash, hives) or if agitation,
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blurred or other changes in vision, confusion,
dizziness, unsteadiness, difficult or frequent uri-
nation, difficulty concentrating, or memory prob-
lems occur.

● Instruct female patient to inform health care pro-
fessional if pregnancy is planned or suspected or
if breastfeeding.

● Emphasize the importance of follow-up examina-
tions to monitor progress.

Evaluation/Desired Outcomes
● Increased sense of well-being.
● Renewed interest in surroundings. May require

several weeks of therapy to obtain full response.
Need for therapy should be periodically reasses-
sed. Therapy is usually continued for 6 mo or
more.

neomycin, See AMINOGLYCOSIDES.

HIGH ALERT

nesiritide (ne-sir-i-tide)
Natrecor
Classification
Therapeutic: none assigned
Pharmacologic: vasodilators (human B-type
natriuretic peptide)

Pregnancy Category C

Indications
Acutely decompensated HF in hospitalized patients
who have dyspnea at rest or with minimal activity;
has been used with digoxin, diuretics, and ACE in-
hibitors. Should not be used for intermittent outpa-
tient infusion, scheduled repetitive use, as a diuretic
or to improve renal function.

Action
Binds to guanyl cyclase receptors in vascular smooth
muscle and endothelial cells, producing increased
intracellular guanosine 3�5�-cyclic monophosphate
(cGMP) and smooth muscle cell relaxation. cGMP
acts as a “second messenger” to dilate veins and ar-
teries. Therapeutic Effects: Dose-dependent re-
duction in pulmonary capillary wedge pressure
(PCWP) and systemic arterial pressure in patients
with heart failure with resultant decrease in dyspnea.

Pharmacokinetics
Absorption: IV administration results in complete
bioavailability.
Distribution: Unknown.
Metabolism and Excretion: Cleared from circu-
lation by binding to cell surface clearance receptors
resulting in cellular internalization and proteolysis,

proteolytic breakdown by endopeptidases, and renal
filtration.
Half-life: 18 min.

TIME/ACTION PROFILE (effects on
cardiovascular parameters)

ROUTE ONSET PEAK DURATION

IV 15 min 1 hr 60 min†

†Longer with higher than recommended doses

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Cardiogenic
shock; Systolic BP �90 mm Hg; Low cardiac filling
pressure, significant valvular stenosis, restrictive/
subtractive cardiomyopathy, constrictive pericardi-
tis/cardiac tamponade, or other conditions in which
cardiac output is dependent on venous return.
Use Cautiously in: Heart failure where renal
function is dependent on activity of the renin/angio-
tensin/aldosterone system (may cause azotemia);
Cardiogenic shock (should not be used as primary
therapy); OB, Lactation, Pedi: Pregnancy, lactation,
or children (safety not established); Geri: May have
qsensitivity to effects.

Adverse Reactions/Side Effects
CNS: anxiety, confusion, dizziness, headache, hypo-
tension (dose related), insomnia, drowsiness.
EENT: amblyopia. Resp: APNEA, cough, hemopty-
sis. CV: hypotension, arrhythmias, bradycardia. GI:
abdominal pain, nausea, vomiting. GU:qcreati-
nine, renal failure. Derm: itching, rash, sweating.
Hemat: anemia. Local: injection site reactions.
MS: back pain, leg cramps. Neuro: paresthesia,
tremor. Misc: fever.

Interactions
Drug-Drug: None reported.

Route/Dosage
IV (Adults): 2 mcg/kg bolus followed by 0.01 mcg/
kg/min as a continuous infusion. Mayqby 0.005
mcg/kg/min every 3 hr up to a maximum infusion
rate of 0.03 mcg/kg/min (based on response).

Availability
Powder for injection: 1.5 mg/vial.

NURSING IMPLICATIONS
Assessment
● Monitor BP, pulse, ECG, respiratory rate, cardiac

index, PCWP, and central venous pressure fre-
quently during administration. May cause hypo-
tension, especially in patients with a BP �100
mm Hg. Reduce dose or discontinue nesiritide if
patient develops hypotension. Hypotension may
cause renal compromise. Use IV fluids and
changes in body position to support BP if sympto-
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matic hypotension occurs. Nesiritide may be re-
started at a dose reduced by 30% with no bolus
administration once patient is stabilized. Hypo-
tension may be prolonged for hours, requiring a
period of monitoring prior to restarting adminis-
tration.

● Monitor intake and output and weigh daily. As-
sess for decrease in signs of HF (dyspnea, rales/
crackles, peripheral edema, weight gain).

● Lab Test Considerations: Monitor BUN and
serum creatinine. May causeqin serum creati-
nine;qserum creatinine may be dose-related.

Potential Nursing Diagnoses
Decreased cardiac output (Indications)
Activity intolerance (Indications)
Excess fluid volume (Indications)

Implementation
● High Alert: Intravenous vasoactive medications

have an increased potential for causing harm.
Have second practitioner independently check
original order, dose calculations, and infusion
pump settings. Administer only in settings where
BP can be closely monitored.

● Prime the IV tubing with an infusion of 25 mL
prior to connecting to the patient’s vascular ac-
cess port and prior to administering bolus or in-
fusion. Flush catheter between administration of
nesiritide and other medications. Do not adminis-
ter through a central heparin-coated catheter as
nesiritide binds to heparin. Concomitant adminis-
tration of a heparin infusion through a separate
catheter is acceptable.

IV Administration

● pH: 4.0–6.0.
● Direct IV: Diluent: Reconstitute 1.5-mg vial of

nesiritide by adding 5 mL of diluent removed
from a pre-filled 250-mL plastic IV bag contain-
ing D5W, 0.9% NaCl, D5/0.45% NaCl, or D5/0.2%
NaCl. Do not shake vial; rock gently so all sur-
faces including stopper are in contact with dilu-
ent to ensure complete reconstitution. Withdraw
entire content of reconstituted vial and add back
to 250-mL plastic IV bag. Invert IV bag several
times to ensure complete mixing of solution. In-
fusion stable for 24 hr. After preparation of infu-
sion bag, withdraw bolus volume from infusion
bag. To calculate amount: bolus volume (mL) �
0.33 � patient weight (kg). Concentration: 6
mcg/mL. Rate: Administer bolus over 60 sec-
onds through a port in the IV tubing.

● Intermittent Infusion: Diluent: See Diluent
section under Direct IV section above for prepa-

ration instructions for infusion bag. Immediately
follow bolus with infusion. Concentration: 6
mcg/mL. Rate: Based on patient’s weight (see
Route/Dosage section).

● Y-Site Compatibility: amiodarone, argatroban,
digoxin, diltiazem, metoprolol, milrinone, nicar-
dipine, nitroglycerin, nitroprusside, palonose-
tron, propranolol, tirofiban, torsemide, verapa-
mil.

● Y-Site Incompatibility: bumetanide, daptomy-
cin, enalaprilat, ethacrynic acid, furosemide,
heparin, hydralazine, insulin, micafungin.

Patient/Family Teaching
● Explain purpose of nesiritide to patient and fam-

ily.

Evaluation/Desired Outcomes
● Improvement in dyspnea and reduction in mean

PCWP in patients with decompensated HF.

nevirapine (ne-veer-a-peen)
Viramune, Viramune XR
Classification
Therapeutic: antiretrovirals
Pharmacologic: non-nucleoside reverse
transcriptase inhibitors

Pregnancy Category B

Indications
Management of HIV infection in combination with a
nucleoside analogue.

Action
Binds to the enzyme reverse transcriptase, which re-
sults in disruption of DNA synthesis. Therapeutic
Effects: Slowed progression of HIV infection and
decreased occurrence of sequelae.

Pharmacokinetics
Absorption: �90% absorbed after oral adminis-
tration.
Distribution: Crosses placenta and enters breast
milk; CSF levels are 45% of those in plasma.
Metabolism and Excretion: Mostly metabolized
by the liver (CYP3A4 enzyme system); minor
amounts excreted unchanged in urine.
Half-life: 25–30 hr (during multiple dosing).

TIME/ACTION PROFILE (blood levels)

ROUTE ONSET PEAK DURATION

PO-IR rapid 4 hr 12 hr
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Contraindications/Precautions
Contraindicated in: Hypersensitivity; Concurrent
ketoconazole, rifampin, or St. John’s wort; Moderate
to severe hepatic impairment (Child-Pugh Class B or
C); For use as part of occupational and non-occupa-
tional post-exposure prophylaxis regimens; Women
with CD4� cell counts �250 cells/mm3 (qrisk of
liver toxicity).
Use Cautiously in: Women (qrisk of liver toxic-
ity); Hepatic or renal impairment; Concurrent cla-
rithromycin, fluconazole, methadone, or rifabutin
(careful monitoring required; alternative therapy
should be considered); OB: Use only if maternal
benefit justifies potential risk to fetus; Lactation:
Breastfeeding not recommended in HIV-infected pa-
tients; Pedi: Children �18 yr (extended-release nevi-
rapine) and �15 days (immediate-release nevirap-
ine) (safety not established).

Adverse Reactions/Side Effects
Reflects combination therapy.
CNS: headache. GI: HEPATOTOXICITY,qliver en-
zymes, nausea, abdominal pain, diarrhea, hepatitis,
ulcerative stomatitis. Derm: RASH (MAY PROGRESS TO

TOXIC EPIDERMAL NECROLYSIS). Hemat: granulocyto-
penia (increased in children). MS: myalgia.
Neuro: paresthesia, peripheral neuropathy. Misc:
STEVENS-JOHNSON SYNDROME, fever, immune recon-
stitution syndrome.

Interactions
Drug-Drug: Nevirapine induces the hepatic
CYP3A4 enzyme system and can affect the behavior
of drugs metabolized by this system. Significantlyp
ketoconazole levels (concurrent use contraindi-
cated). May induce methadone withdrawal within
2 weeks of starting therapy in patients physically de-
pendent on methadone. Mayplevels and effective-
ness hormonal contraceptives (concurrent use
of hormonal contraceptives should be avoided).
Rifampin significantlyplevels and effectiveness of
nevirapine (concurrent use contraindicated).pLev-
els and effectiveness of clarithromycin (consider
other agents). Also mayplevels and effectiveness of
the following: lopinavir, fosamprenavir, saqui-
navir, nelfnavir, indinavir, efavirenz, amioda-
rone, disopyramide, lidocaine, itraconazole,
carbamazepine, clonazepam, ethosuximide,
diltiazem, nifedipine, verapamil, cyclospor-
ine, tacrolimus, sirolimus, cyclophosphamide,
ergotamine fentanyl rifabutin; use together only
with careful monitoring;qdose of lopinavir/ritona-
vir to 500/125 mg twice daily. Fluconazoleqnevi-
rapine levels and risk of toxcity. Mayqrisk of bleed-
ing with warfarin. Use of prednisone during first
2 wk of therapy mayqrisk of rash. Initiating other
drugs that often cause rash, including trimetho-

prim/sulfamethoxazole and abacavir simulta-
neously with nevirapine mayqrisk of rash. Concur-
rent use with atazanavir maypatazanavir levels
andqnevirapine levels (concurrent use not recom-
mended). Mayqlevels of darunavir/ritonavir and
maraviroc.
Drug-Natural Products: St. John’s wort may
pefficacy.

Route/Dosage
PO (Adults): Immediate-release (IR)—200 mg
daily for the first 2 wk, then 200 mg twice daily (in
combination with a nucleoside analogue antiretrovi-
ral); Extended-release (for patients not currently
taking IR nevirapine)—200 mg IR nevirapine for
the first 2 wk (toprisk of rash), then 400 mg of ex-
tended-release nevirapine once daily; Extended-re-
lease (for patients currently taking IR nevirap-
ine)— switch to 400 mg of extended-release
nevirapine once daily.
PO (Children �15 days): Immediate-release—
150 mg/m2 once daily for first 2 wk, then 150 mg/
m2 twice daily.

Availability
Immediate-release tablets: 200 mg. Extended-
release tablets (Viramune XR): 200 mg. Oral
suspension: 50 mg/5 mL.

NURSING IMPLICATIONS
Assessment
● Assess for change in severity of HIV symptoms

and for symptoms of opportunistic infections
throughout therapy.

● Assess for rash (mild to moderate rash —ery-
thema or maculopapular rash; urticaria, pruritic
raised rash with welts; constitutional symp-
toms—fever, blistering, oral erosive lesions,
conjunctivitis, facial edema, myalgia, arthralgia),
especially during 1st 6 wk of therapy. If rash is
severe (extensive erythematous or maculopapu-
lar rash with moist desquamation or angio-
edema) or accompanied by systemic symptoms
(serum sickness-like reaction, Stevens-Johnson
syndrome, toxic epidermal necrolysis), therapy
must be discontinued immediately. Prednisone
and antihistamines are not effective in preventing
or treating the rash. If mild to moderate rash oc-
curs during 2 wk lead-in period, do not increase
dose until rash resolves. If not resolved within 28
days, reconsider therapy.

● Lab Test Considerations: Monitor viral load
and CD4 cell count regularly during therapy.

● Monitor for liver function at baseline and fre-
quently during the first 18 wk for toxicity, espe-
cially during first 6 wk of therapy. May be asymp-
tomatic withqAST and ALT without clinical signs
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or symptoms, or symptomatic withqliver en-
zymes and at least one symptom (rash, flu-like
symptoms, fever). May progress to liver failure
and dealth. If signs of liver toxicity occur, perma-
nently discontinue nevirapine.

● Assess patient for hepatitis B and C. Patients with
HBV and/or HCV are at risk for liver toxicity.

Potential Nursing Diagnoses
Risk for infection (Indications)
Noncompliance (Patient/Family Teaching)

Implementation
● Do not confuse nevirapine (Viramune) with nelfi-

navir (Viracept).
● PO: May be administered with or without food.
● Shake oral solution prior to administration. Use

an oral dosing syringe for amounts �5 mL. Rinse
syringe or cup and readminister to ensure patient
receives full dose.

● If therapy is interrupted for more than 7 days, re-
start therapy at 200 mg daily for 14 days, then in-
crease dose to 200 mg twice daily.

Patient/Family Teaching
● Emphasize the importance of taking nevirapine as

directed, at evenly spaced times throughout day.
Instruct patient to read the Medication Guide
prior to initiating therapy and with each Rx refill.
Do not take more than prescribed amount and do
not stop taking without consulting health care
professional. Take missed doses as soon as re-
membered; do not double doses.

● Instruct patient not to share nevirapine with oth-
ers.

● Advise patient to notify health care professional of
all Rx or OTC medications, vitamins, or herbal
products being taken and to consult with health
care professional before taking other medica-
tions.

● Inform patient that nevirapine does not cure AIDS
or prevent associated or opportunistic infections.
Nevirapine does not reduce the risk of transmis-
sion of HIV to others through sexual contact or
blood contamination. Caution patient to use a
condom and avoid sharing needles or donating
blood to prevent spreading the AIDS virus to oth-
ers. Advise patient that the long-term effects of ne-
virapine are unknown at this time.

● Advise patients taking oral contraceptives to use a
nonhormonal method of birth control during ne-
virapine therapy.

● Instruct patient to notify health care professional
immediately if signs and symptoms of hepatitis
(flu-like symptoms, tiredness, nausea, lack of ap-

petite, yellow skin or eyes, dark urine, pale
stools, pain or sensitivity to touch on right side
below ribs), skin reactions with symptoms (flu-
like symptoms, fever, muscle aches, conjunctivi-
tis, blisters, mouth sores, swelling of face, tired-
ness), or signs of immune reconstitution
syndrome (signs and symptoms of an infection)
occur. Nevirapine should be discontinued imme-
diately.

● Emphasize the importance of regular follow-up
exams and blood counts to determine progress
and monitor for side effects.

Evaluation/Desired Outcomes
● Delayed progression of AIDS and decreased op-

portunistic infections in patients with HIV.
● Decrease in viral load and increase in CD4 cell

counts.

niacin (nye-a-sin)
Edur-Acin, Nia-Bid, Niac, Niacels, Nia-
cor, Niaspan, Nicobid, Nico-400, Nico-
lar, Nicotinex, nicotinic acid, Slo-Nia-
cin, vitamin B

niacinamide (nye-a-sin-a-mide)
nicotinamide
Classification
Therapeutic: lipid-lowering agents, vitamins
Pharmacologic: water soluble vitamins

Pregnancy Category C

Indications
Treatment and prevention of niacin deficiency (pel-
lagra). Adjunctive therapy in certain hyperlipidemias
(niacin only).

Action
Required as coenzymes (for lipid metabolism, gly-
cogenolysis, and tissue respiration). Large doses de-
crease lipoprotein and triglyceride synthesis by in-
hibiting the release of free fatty acids from adipose
tissue and decreasing hepatic lipoprotein synthesis
(niacin only). Cause peripheral vasodilation in large
doses (niacin only). Therapeutic Effects: De-
creased blood lipids (niacin only). Supplementation
in deficiency states.

Pharmacokinetics
Absorption: Well absorbed following oral admin-
istration.
Distribution: Widely distributed following conver-
sion to niacinamide. Enters breast milk.
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Metabolism and Excretion: Amounts required
for metabolic processes are converted to niacinam-
ide. Large doses of niacin are excreted unchanged in
the urine.
Half-life: 45 min.

TIME/ACTION PROFILE (effects on blood
lipids)

ROUTE ONSET PEAK DURATION

PO (choles-
terol)

several days unknown unknown

PO (triglycer-
ides)

several hr unknown unknown

Contraindications/Precautions
Contraindicated in: Hypersensitivity to niacin;
Some products may contain tartrazine and should
be avoided in patients with known hypersensitivity;
Alcohol intolerance (Nicotinex only).
Use Cautiously in: Liver disease; Arterial bleed-
ing; History of peptic ulcer disease; Gout; Glaucoma;
Diabetes mellitus.

Adverse Reactions/Side Effects
Adverse reactions and side effects refer to doses
used to treat hyperlipidemia.
CNS: dizziness, nervousness, panic. EENT: blurred
vision, loss of central vision, proptosis, toxic ambly-
opia. CV: orthostatic hypotension. GI: HEPATOTOXIC-
ITY, GI upset, bloating, diarrhea, dry mouth, flatu-
lence, heartburn, hunger pains, nausea, peptic
ulceration. Derm: flushing of the face and neck,
pruritus, burning, dry skin, hyperpigmentation,q
sebaceous gland activity, rashes, stinging or tingling
of skin. Metab: glycosuria, hyperglycemia, hyper-
uricemia. MS: myalgia.

Interactions
Drug-Drug:qrisk of myopathy with concurrent
use of HMG-CoA reductase inhibitors. Additive
hypotension with antihypertensive agents. Large
doses maypuricosuric effects of probenecid.

Route/Dosage
PO (Adults and Children): Dietary supple-
ment—10–20 mg/day. Dietary deficiency—Up
to 500 mg/day in divided doses. Hyperlipidemias–
Niacin only— Immediate-release: 250 mg once
daily;qdose every 4–7 days to desired response
(usual dose � 1.5–2 g/day in 2–3 divided doses);
after 2–3 mo, mayqat 2–4 wk intervals to 1 g 3
times daily; Extended-release: 500 mg at bedtime for
4 wk, then 1 g at bedtime for 4 wk; may thenqdose
every 4 wk by 500 mg/day to maximum of 2 g/day.
PO (Children 7–10 yr): Prevention of defi-
ciency—13 mg/day.
PO (Children 4–6 yr): Prevention of defi-
ciency—12 mg/day.

PO (Children birth–3 yr): Prevention of defi-
ciency—5–9 mg/day.

Availability
Niacin (generic available)
Tablets: 25 mgOTC, 50 mgOTC, 100 mgOTC, 125 mgOTC,
250 mgOTC, 400 mgOTC, 500 mgRx, OTC. Extended-re-
lease tablets: 125 mgRx, OTC, 250 mgRx, OTC, 400
mgOTC, 500 mgRx, OTC, 750 mgRx, OTC, 1000 mgRx, OTC.
Cost: 500 mg $240.97/90, 750 mg $332.98/90,
1000 mg $432.97/90. Extended-release cap-
sules: 125 mgRx, OTC, 250 mgRx, OTC, 300 mgRx, OTC,
400 mgRx, OTC, 500 mgRx, OTC. Elixir: 50 mg/5 mL in
pints and gallonsOTC. In combination with: lovas-
tatin (Advicor); simvastatin (Simcor). See
Appendix B.

Niacinamide (generic available)
Tablets: 50 mgOTC, 100 mgOTC, 125 mgOTC, 250
mgOTC, 500 mgRx, OTC.

NURSING IMPLICATIONS
Assessment
● Vitamin Deficiency: Assess patient for signs of

niacin deficiency (pellagra—dermatitis, stoma-
titis, glossitis, anemia, nausea and vomiting, con-
fusion, memory loss, and delirium) prior to and
periodically during therapy.

● Hyperlipidemia: Obtain a diet history, espe-
cially with regard to fat consumption.

● Lab Test Considerations: Monitor serum glu-
cose and uric acid levels and hepatic function
tests periodically during prolonged high-dose
therapy. Notify health care professional if AST,
ALT, or LDH becomes elevated. Mayqprothrom-
bin times andpserum albumin.

● High-dose therapy may causeqserum glucose
and uric acid levels.

● When niacin is used as a lipid-lowering agent, se-
rum cholesterol and triglyceride levels should be
monitored prior to and periodically during ther-
apy.

Potential Nursing Diagnoses
Imbalanced nutrition: less than body requirements
(Indications)
Noncompliance (Patient/Family Teaching)

Implementation
● Because of infrequency of single B-vitamin defi-

ciencies, combinations are commonly adminis-
tered.

● PO: Administer with meals or milk to minimize
GI irritation.

● Extended-release tablets and capsules should be
swallowed whole, without breaking, crushing, or
chewing. Use calibrated measuring device to en-
sure accurate dose of solution.
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Patient/Family Teaching
● Inform patient that cutaneous flushing and a sen-

sation of warmth, especially in the face, neck, and
ears; itching or tingling; and headache may occur
within the first 2 hr after taking the drug. These
effects are usually transient and subside with con-
tinued therapy. If flushing is distressing or per-
sistent, aspirin 300 mg given 30 min before each
dose or slow upward titration of dose may de-
crease flushing.

● Advise patient to change positions slowly to mini-
mize orthostatic hypotension.

● Instruct patients taking long-term OTC extended-
release niacin to report signs of hepatotoxicity
(darkening of urine, light gray–colored stool,
loss of appetite, severe stomach pain, yellow eyes
or skin) to health care professional.

● Emphasize the importance of follow-up examina-
tions to evaluate progress.

● Vitamin Deficiency: Encourage patient to com-
ply with dietary recommendations of health care
professional. Explain that the best source of vita-
mins is a well-balanced diet with foods from the
four basic food groups.

● Foods high in niacin include meats, eggs, milk,
and dairy products; little is lost during ordinary
cooking.

● Patients self-medicating with vitamin supplements
should be cautioned not to exceed RDA. The ef-
fectiveness of megadoses for treatment of various
medical conditions is unproved and may cause
side effects.

● Hyperlipidemia: Advise patient that this medi-
cation should be used in conjunction with dietary
restrictions (fat, cholesterol, carbohydrates, alco-
hol), exercise, and cessation of smoking.

Evaluation/Desired Outcomes
● Prevention and treatment of niacin deficiency.
● Decrease in serum cholesterol and triglyceride

levels.

niCARdipine (nye-kar-di-peen)
Cardene, Cardene SR, Cardene IV
Classification
Therapeutic: antianginals, antihypertensives
Pharmacologic: calcium channel blockers

Pregnancy Category C

Indications
Management of: Hypertension, Angina pectoris, Va-
sospastic (Prinzmetal’s) angina.

Action
Inhibits the transport of calcium into myocardial
and vascular smooth muscle cells, resulting in inhi-
bition of excitation-contraction coupling and subse-
quent contraction. Therapeutic Effects: Systemic
vasodilation resulting in decreased BP. Coronary va-
sodilation resulting in decreased frequency and se-
verity of attacks of angina.

Pharmacokinetics
Absorption: Well absorbed following oral admin-
istration but extensively metabolized, resulting inp
bioavailability.
Distribution: Unknown.
Metabolism and Excretion: Mostly metabolized
by the liver; �10% excreted unchanged by kidneys.
Half-life: 2–4 hr.

TIME/ACTION PROFILE (cardiovascular
effects)

ROUTE ONSET PEAK DURATION

PO 20 min 0.5–2 hr 8 hr
PO-ER unknown unknown 12 hr
IV within min 45 min 50 hr†

†Following discontinuation

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Sick sinus
syndrome; 2nd- or 3rd-degree AV block (unless an
artificial pacemaker is in place); SBP �90 mm Hg;
Advanced aortic stenosis.
Use Cautiously in: Severe hepatic impairment
(doseprecommended); Severe renal impairment
(dosepmay be necessary); History of serious ven-
tricular arrhythmias or HF; OB, Lactation, Pedi:
Safety not established; Geri: Dosep/slower IV infu-
sion rates recommended due toqrisk of hypoten-
sion.

Adverse Reactions/Side Effects
CNS: abnormal dreams, anxiety, confusion, dizzi-
ness, drowsiness, headache, jitteriness, nervous-
ness, psychiatric disturbances, weakness. EENT:
blurred vision, disturbed equilibrium, epistaxis, tin-
nitus. Resp: cough, dyspnea, shortness of breath.
CV: ARRHYTHMIAS, HF, peripheral edema, bradycar-
dia, chest pain, hypotension, palpitations, syncope,
tachycardia. GI:qliver function tests, anorexia,
constipation, diarrhea, dry mouth, dysgeusia, dys-
pepsia, nausea, vomiting. GU: dysuria, nocturia,
polyuria, sexual dysfunction, urinary frequency.
Derm: dermatitis, erythema multiforme, flushing,
qsweating, photosensitivity, pruritus/urticaria,
rash. Endo: gynecomastia, hyperglycemia. Hemat:
anemia, leukopenia, thrombocytopenia. Metab:



Name /bks_51510_deglin_dg/51510_n        02/21/2012 01:29PM     Plate # 0-Compositepg 914   # 24

914 niCARdipine

weight gain. MS: joint stiffness, muscle cramps.
Neuro: paresthesia, tremor. Misc: STEVENS-JOHN-
SON SYNDROME, gingival hyperplasia.

Interactions
Drug-Drug: Additive hypotension may occur when
used concurrently with fentanyl, other anti-
hypertensives, nitrates, acute ingestion of alco-
hol, or quinidine. Antihypertensive effects may be
pby concurrent use of NSAIDs. Concurrent use
with beta blockers, digoxin, disopyramide, or
phenytoin may result in bradycardia, conduction
defects, or HF. Cimetidine and propranolol may
pmetabolism andqrisk of toxicity. Maypthe me-
tabolism of andqrisk of toxicity from cyclospor-
ine, prazosin, quinidine, or carbamazepine.
Drug-Food: Grapefruit and Grapefruit juice
qserum levels and effect.

Route/Dosage
PO (Adults): 20 mg 3 times daily, mayqq 3 days
(range 20–40 mg 3 times daily); or 30 mg twice
daily as sustained-release form (up to 60 mg twice
daily).
IV (Adults): Substitute for PO nicardipine— if
PO dose is 20 mg q 8 hr, then infusion rate is 0.5
mg/hr; if PO dose is 30 mg q 8 hr, then infusion rate
is 1.2 mg/hr; if PO dose is 40 mg q 8 hr, then infu-
sion rate is 2.2 mg/hr. Patients not receiving PO
nicardipine— initiate therapy at 5 mg/hr, may be
increased by 2.5 mg q 5–15 min as needed (up to
15 mg/hr).

Availability (generic available)
Capsules: 20 mg, 30 mg. Sustained-release cap-
sules: 30 mg, 45 mg, 60 mg. Injection: 2.5 mg/
mL. Premixed infusion: 20 mg/200 mL D5W or
0.9% NaCl.

NURSING IMPLICATIONS
Assessment
● Monitor BP and pulse prior to therapy, during

dose titration, and periodically throughout ther-
apy. Monitor ECG periodically during prolonged
therapy.

● Monitor intake and output ratios and daily
weight. Assess for signs of HF (peripheral edema,
rales/crackles, dyspnea, weight gain, jugular ve-
nous distention).

● Assess for rash periodically during therapy. May
cause Stevens-Johnson syndrome. Discontinue
therapy if severe or if accompanied with fever,
general malaise, fatigue, muscle or joint aches,
blisters, oral lesions, conjunctivitis, hepatitis and/
or eosinophilia.

● Angina: Assess location, duration, intensity, and
precipitating factors of patient’s anginal pain.

● Lab Test Considerations: Total serum cal-
cium concentrations are not affected by calcium
channel blockers.

● Monitor serum potassium periodically. Hypokale-
miaqrisk of arrhythmias; should be corrected.

● Monitor renal and hepatic functions periodically
during long-term therapy. Several days of therapy
may causeqhepatic enzymes, which return to
normal upon discontinuation of therapy.

Potential Nursing Diagnoses
Decreased cardiac output (Indications)
Acute pain (Indications)

Implementation
● Do not confuse nicardipine with nifedipine or ni-

modipine.
● To transfer from IV nicardipine infusion to oral

therapy with other antihypertensive, start oral
therapy simultaneously with discontinuation of ni-
cardipine infusion. If transferring to oral nicardi-
pine therapy, administer first dose of a 3-times-a-
day regimen 1 hr prior to discontinuation of
infusion.

● Dose adjustments of nicardipine should be made
no more frequently than every 3 days.

● PO: May be administered without regard to
meals. May be administered with meals if GI irri-
tation becomes a problem.

● Do not open, break, crush, or chew sustained-re-
lease capsules.

IV Administration

● pH: 3.5–4.7.
● Continuous Infusion: Diluent: Dilute each

25-mg ampule with 240 mL of D5W, D5/0.45%
NaCl, D5/0.9% NaCl, 0.45% NaCl, or 0.9% NaCl.
Infusion is stable for 24 hr at room temperature.
Concentration: 0.1 mg/mL. Rate: Titrate rate
according to BP response. Administer through
large peripheral veins or central veins to reduce
risk of venous thrombosis, phlebitis, local irrita-
tion, swelling, extravasation, and vascular impair-
ment. Change infusion site every 12 hours to min-
imize risk of peripheral venous irritation.

● Y-Site Compatibility: alemtuzumab, amikacin,
aminophylline, anidulafungin, argatroban, az-
treonam, bivalirudin, bleomycin, butorphanol,
calcium gluconate, carboplatin, carmustine, cas-
pofungin, cefazolin, chloramphenicol, cisplatin,
clindamycin, cytarabine, daptomycin, dexmede-
tomidine, diltiazem, dobutamine, docetaxel, do-
pamine, doxacurium, doxorubicin hydrochlo-
ride, enalaprilat, epinephrine, epirubicin,
eptifibatide, erythromycin, esmolol, famotidine,
fenoldopam, fentanyl, gentamicin, hetastarch, hy-
drocortisone sodium succinate, hydromorphone,
idarubicin, irinotecan, labetalol, lidocaine, line-
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zolid, lorazepam, magnesium sulfate, mechlor-
ethamine, methylprednisolone sodium succinate,
metronidazole, midazolam, milrinone, mitoxan-
trone, morphine, mycophenolate, nafcillin, nesir-
itide, nitroglycerin, nitroprusside, norepineph-
rine, octreotide, oxaliplatin, oxytocin,
palonosetron, pamidronate, penicillin G potas-
sium, potassium chloride, potassium phosphates,
quinupristin/dalfopristin, ranitidine, rocuronium,
tacrolimus, tirofiban, tobramycin, trimethoprim/
sulfamethoxazole, vancomycin, vasopressin, vec-
uronium, vincristine, voriconazole, zoledronic
acid.

● Y-Site Incompatibility: aminocaproic acid,
amphotericin B lipid complex, amphotericin B li-
posome, ampicillin, ampicillin/sulbactam, cefe-
pime, cefoperazone, ertapenem, fluorouracil, fu-
rosemide, methotrexate, micafungin,
pantoprazole, pemetrexed, potassium acetate,
thiopental, thiotepa, tigecycline.

Patient/Family Teaching
● Advise patient to take medication exactly as di-

rected, even if feeling well. Take missed doses as
soon as possible unless almost time for next dose;
do not double doses. May need to be discontin-
ued gradually.

● Instruct patient on technique for monitoring
pulse. Instruct patient to contact health care pro-
fessional if heart rate is �50 bpm.

● Advise patient to avoid grapefruit or grapefruit
juice during therapy.

● Caution patient to change positions slowly to min-
imize orthostatic hypotension.

● May cause drowsiness or dizziness. Advise patient
to avoid driving or other activities requiring alert-
ness until response to the medication is known.

● Instruct patient to notify health care professional
of all Rx or OTC medications, vitamins, or herbal
products being taken and to avoid concurrent use
of alcohol or OTC medications and herbal prod-
ucts, especially cold preparations, without con-
sulting health care professional.

● Advise patient to notify health care professional if
rash, irregular heartbeat, dyspnea, swelling of
hands and feet, pronounced dizziness, nausea,
constipation, or hypotension occurs or if head-
ache is severe or persistent.

● Caution patient to wear protective clothing and to
use sunscreen to prevent photosensitivity reac-
tions.

● Angina: Instruct patient on concurrent nitrate or
beta-blocker therapy to continue taking both

medications as directed and to use SL nitroglyc-
erin as needed for anginal attacks.

● Advise patient to contact health care professional
if chest pain does not improve, worsens after
therapy, or occurs with diaphoresis; if shortness
of breath; or if persistent headache occurs.

● Caution patient to discuss exercise restrictions
with health care professional prior to exertion.

● Hypertension: Encourage patient to comply
with other interventions for hypertension (weight
reduction, low-sodium diet, smoking cessation,
moderation of alcohol consumption, regular ex-
ercise, and stress management). Medication con-
trols but does not cure hypertension.

● Instruct patient and family in proper technique
for monitoring BP. Advise patient to take BP
weekly and to report significant changes to health
care professional.

Evaluation/Desired Outcomes
● Decrease in BP.
● Decrease in frequency and severity of anginal at-

tacks.
● Decrease in need for nitrate therapy.
● Increase in activity tolerance and sense of well-

being.

NICOTINE (nik-o-teen)
nicotine chewing gum
Nicorette, Thrive

nicotine inhaler
Nicotrol Inhaler

nicotine lozenge
Commit

nicotine nasal spray
Nicotrol NS

nicotine transdermal
Nicoderm CQ
Classification
Therapeutic: smoking deterrents

Pregnancy Category D

Indications
Adjunct therapy (with behavior modification) in the
management of nicotine withdrawal in patients de-
siring to give up cigarette smoking.

Action
Provides a source of nicotine during controlled
withdrawal from cigarette smoking.Therapeutic
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Effects: Lessened sequelae of nicotine withdrawal
(irritability, insomnia, somnolence, headache, and
increased appetite).

Pharmacokinetics
Absorption: Gum, lozenge—Slowly absorbed
from buccal mucosa during chewing/sucking. In-
haler—50% of dose is systemically absorbed; most
of nicotine released from inhaler is deposited in the
mouth; absorption from buccal mucosa is slow. Na-
sal spray—53% absorbed from nasal mucosa.
Transdermal—70% of nicotine released from the
system is absorbed through the skin.
Distribution: Enter breast milk.
Metabolism and Excretion: Mostly metabolized
by the liver. Small amounts are metabolized by kid-
neys and lungs; 10–20% excreted unchanged by
kidneys.
Half-life: 1–2 hr.

TIME/ACTION PROFILE (nicotine blood
levels)

ROUTE ONSET PEAK DURATION

gum rapid 15–30 min unknown
inhaler slow within 15 min unknown
lozenge unknown unknown unknown
nasal spray rapid 4–15 min unknown
transdermal rapid 2–4 hr unknown

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Recent his-
tory of MI (inhaler or nasal spray); Arrhythmias (in-
haler or nasal spray); Severe or worsening angina
(inhaler or nasal spray); Severe cardiovascular dis-
ease; OB: Effects on fetus unknown; spontaneous
abortion has been reported. Encourage behavioral
approaches to smoking cessation. Lactation: Ex-
creted in breast milk; weigh risks of nicotine prod-
uct use against risk of continued smoking. Pedi:
Safety not established.
Use Cautiously in: Cardiovascular disease (in-
cluding hypertension); Recent history of MI (gum,
lozenge, patch); Arrhythmias (gum, lozenge, patch);
Severe or worsening angina (gum, lozenge, patch);
Diabetes mellitus; Pheochromocytoma; Peripheral
vascular diseases; Hyperthyroidism; Diabetes; Con-
tinued smoking; Peptic ulcer disease; Hepatic dis-
ease; Bronchospastic lung disease (inhaler or nasal
spray); Geri: Begin at lower dosages.

Adverse Reactions/Side Effects
CNS: headache, insomnia, abnormal dreams, dizzi-
ness, drowsiness, impaired concentration, nervous-
ness, weakness. EENT: sinusitis; gum, pharyngitis;
nasal spray, nasopharyngeal irritation, sneezing,
watering eyes, change in smell, earache, epistaxis,
eye irritation, hoarseness; inhaler, local mouth/
throat irritation. Resp: Nasal spray, inhaler—

cough, dyspnea. CV: tachycardia, chest pain, hyper-
tension. GI: abdominal pain, abnormal taste, consti-
pation, diarrhea, dry mouth, dyspepsia, hiccups,
nausea, vomiting; gum, belching,qappetite,qsali-
vation, oral injury, sore mouth. Derm: transder-
mal—burning at patch site, erythema, pruritus, cu-
taneous hypersensitivity, rash, sweating. Endo:
dysmenorrhea. MS: arthralgia, back pain, myalgia;
gum, jaw muscle ache. Neuro: paresthesia. Misc:
allergy.

Interactions
Drug-Drug: Effects of acetaminophen, caffeine,
imipramine, insulin, oxazepam, pentazocine,
propranolol, or other beta blockers, adrener-
gic antagonists (prazosin, labetalol), and the-
ophylline may bequpon smoking cessation; dose
pat cessation may be necessary. Effects of adrener-
gic agonists (e.g., isoproterenol, phenyleph-
rine) may bepupon smoking cessation; doseqat
cessation may be necessary. Concurrent treatment
with bupropion may cause treatment-emergent hy-
pertension.

Route/Dosage
Gum (Adults): If patient smokes � 25 cigarettes/day
start with 2 mg gum, if patient smokes � 25 ciga-
rettes/day start with 4 mg gum; Patients should chew
one piece of gum every 1–2 hr for 6 wk, then one
piece of gum every 2–4 hr for 2 wk, then one piece
of gum every 4–8 hr for 2 wk, then discontinue.
Should not exceed 24 pieces of gum/day.
Lozenge (Adults): If first cigarette is desired � 30
min after awakening, start with 2 mg lozenge, if first
cigarette is desired � 30 min after awakening, start
with 4 mg lozenge. Patients should use one lozenge
every 1–2 hr for 6 wk, then one lozenge every 2–4
hr for 2 wk, then one lozenge every 4–8 hr for 2
wk, then discontinue. Should not exceed 20 loz-
enges/day or more than 5 lozenges in 6 hr.
Intranasal (Adults): One spray in each nostril 1–
2 times/hr (up to 5 times/hr); may bequp to maxi-
mum of 40 times/day (should not exceed 3 mo of
therapy).
Inhaln (Adults): Patients are encouraged to use at
least 6 cartridges/day for first 3–6 wk, with addi-
tional cartridges as necessary (up to 16/day) for 12
wk. Patients are self-titrated to level of nicotine they
require (usual usage 6–16 cartridges/day) followed
by gradual withdrawal over 6–12 wk (maximum
duration of use � 6 mo).
Transdermal (Adults): Patients smoking �10
cigarettes/day—Begin with Step 1 (21 mg/day) for
6 wk, followed by Step 2 (14 mg/day) for 2 wk, and
then Step 3 (7 mg/day) for 2 wk, then stop (total of
10 wk) (new patch should be applied every 24 hr);
Patients smoking �10 cigarettes/day—Begin
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with Step 2 (14 mg/day) for 6 wk, followed by Step 3
(7 mg/day) for 2 wk, then stop (total of 8 wk) (new
patch should be applied every 24 hr).

Availability (generic available)
Chewing gum (cinnamon, mint, orange, and
fruit chill flavors): 2 mgOTC, 4 mgOTC. Inhalation:
each system contains 168 cartridges, each contain-
ing 10 mg of nicotine (deliver 4 mg). Lozenge
(original, mint, cherry, and cappuccino fla-
vors): 2 mgOTC, 4 mgOTC. Nasal spray: 10 mg/mL
(0.5 mg/spray) in 10-mL bottles (200 sprays).
Transdermal patch: 7 mg/dayOTC, 14 mg/dayOTC,
21 mg/dayOTC.

NURSING IMPLICATIONS
Assessment
● Prior to therapy, assess smoking history (number

of cigarettes smoked daily, smoking patterns, nic-
otine content of preferred brand, degree to which
patient inhales smoke).

● Assess patient for symptoms of smoking with-
drawal (irritability, drowsiness, fatigue, head-
ache, nicotine craving) periodically during nico-
tine replacement therapy (NRT).

● Evaluate progress in smoking cessation periodi-
cally during therapy.

● Toxicity and Overdose: Monitor for nausea,
vomiting, diarrhea, increased salivation, abdomi-
nal pain, headache, dizziness, auditory and visual
disturbances, weakness, dyspnea, hypotension,
and irregular pulse.

Potential Nursing Diagnoses
Ineffective coping (Indications)

Implementation
● Gum: Protect gum from light; exposure to light

causes gum to turn brown.
● Lozenge: Lozenge should be allowed to dissolve

slowly in the mouth; it should not be chewed or
swallowed.

● Transdermal: Patch can be worn for 16 or 24
hr; the patch can be removed before the patient
goes to bed (especially if patient has vivid dreams
or sleep disturbances) or can remain on while
the patient sleeps (especially if patient craves cig-
arettes upon awakening).

● Nasal Spray and Inhaler: Regular use of the
spray or inhaler during the first week of therapy
may help patient adjust to irritant effects of the
spray.

Patient/Family Teaching
● Explain to patient the necessity of immediate ces-

sation of smoking upon initiation and throughout
therapy.

● Encourage patient to participate in a smoking
cessation program while using this product.

● Review the patient instruction sheet enclosed in
the package.

● Instruct patient in proper method of disposal of
unit. Emphasize need to keep out of the reach of
children or pets.

● Nicotine in any form can be harmful to a pregnant
woman and/or the fetus. Assist patient in deter-
mining risk/benefit of nicotine replacement ther-
apy (NRT) and harm to the fetus versus the likeli-
hood of stopping smoking without NRT.

● Emphasize the importance of regular visits to
health care professional to monitor progress of
smoking cessation.

● Gum: Explain purpose of nicotine gum to patient.
The patient should chew 1 piece of gum when-
ever a craving for nicotine occurs or according to
a fixed schedule (every 1–2 hr while awake) as
directed. The gum should be chewed slowly until
a tingling sensation is felt (about 15 chews).
Then, patient should stop chewing and store the
gum between the cheek and gums until the tin-
gling sensation disappears (about 1 min). The
process of stopping, then resuming chewing
should be repeated for approximately 30 min un-
til most of the tingle has disappeared. Rapid, vig-
orous chewing may result in side effects similar to
those of smoking too many cigarettes (headache,
dizziness, nausea, increased salivation, heart-
burn, and hiccups).

● Inform patient that the gum has a slight tobacco/
pepper-like taste. Many patients initially find it
unpleasant and slightly irritating to the mouth.
This usually resolves after several days of therapy.

● Advise patient to carry gum at all times during
therapy.

● Advise patient to avoid eating or drinking for 15
min before and during chewing of nicotine gum;
these interfere with buccal absorption of nicotine.

● The gum usually can be chewed by denture wear-
ers. Contact dentist if the gum adheres to bridge-
work.

● Inform patient that they should stop using the
gum at the end of 12 wk; if they still feel the need
to use the gum after this time period, advise them
to contact a health care professional.

● Instruct patient not to swallow gum.
● Dispose of the gum by wrapping in wrapper to

prevent ingestion by children and animals. Call
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the poison control center, emergency depart-
ment, or health care professional immediately if a
child ingests the gum.

● Emphasize the need to discontinue the gum and
to inform health care professional if pregnancy
occurs.

● Transdermal: Instruct patient in application and
use of patch. Apply patch at the same time each
day. Keep patch in sealed pouch until ready to ap-
ply. Apply to clean, dry skin of upper arm or torso
free of oil, hair, scars, cuts, burns, or irritation.
Press patch firmly in place with palm for 10 sec,
making sure there is good contact, especially
around the edges. Keep patch in place during
showering, bathing, or swimming; replace
patches that have fallen off. Wash hands with soap
and water after handling patches. Do not trim or
cut patch. No more than 1 patch should be worn
at a time. Alternate application sites. Dispose of
used patches by folding adhesive sides together
and replacing in protective pouch or aluminum
foil; keep out of reach of children.

● Advise patient that redness, itching, and burning
at application site usually subside within 1 hr. In-
struct patient to notify health care professional
and not apply new patch if signs of allergic reac-
tion (urticaria, generalized rash, hives) or per-
sistent local skin reactions (severe erythema,
pruritus, edema) occur.

● May cause drowsiness or dizziness. Caution pa-
tient to avoid driving or other activities requiring
alertness until response to medication is known.

● Advise patient referred for MRI test to discuss
patch with referring health care professional and
MRI facility to determine if removal of patch is
necessary prior to test and for directions for re-
placing patch.

● Nasal Spray: Instruct patient in proper use of
spray. Tilt head back slightly. Do not sniff, swal-
low, or inhale through nose as spray is being ad-
ministered. Patients who have successfully
stopped smoking should continue to use the
same dose for up to 8 wk, after which the spray
should be discontinued over the next 4–6 wk.

● Discontinue nasal spray by using dose (1 spray1⁄2
at a time), using the spray less frequently, skip-
ping a dose by not using every hour, or setting a
planned stop date for use of the spray.

● Treatment should be discontinued in patients
who are unable to stop smoking by the 4th wk of
therapy (patient is unlikely to quit on that at-
tempt).

● Patients who fail to stop smoking should be given
a therapy holiday before another attempt.

● Instruct patient to replace childproof cap after
using and before disposal.

● Inhalation: Inhalation regimens should consist
of frequent, continuous puffing for 20 minutes.

● Treatment should be discontinued in patients
who are unable to stop smoking by the 4th wk of
therapy (patient is unlikely to quit on that at-
tempt).

● Patients who fail to stop smoking should be given
a therapy holiday before another attempt.

● Lozenge: Instruct patient to place lozenge in
mouth and allow it to slowly dissolve (20–30
min). Minimize swallowing; advise patient not to
chew or swallow lozenge. May cause a warm tin-
gling sensation in mouth. Advise patient to occa-
sionally move lozenge from side to side of mouth
until completely dissolved. Instruct patient not to
eat or drink 15 min before or while lozenge is in
mouth. For best chances of quitting, use at least 9
lozenges/day during 1st 6 wk. Do not use more
than 1 lozenge at a time or use continuously one
after the another. Lozenge should not be used af-
ter 12 wk without consulting health care profes-
sional.

Evaluation/Desired Outcomes
● Lessened sequelae of nicotine withdrawal (irrita-

bility, insomnia, somnolence, headache, and in-
creased appetite) during smoking cessation.

NIFEdipine (nye-fed-i-peen)
Adalat CC, Adalat XL, Afeditab CR,
Nifedical XL, Procardia, Procardia XL
Classification
Therapeutic: antianginals, antihypertensives
Pharmacologic: calcium channel blockers

Pregnancy Category C

Indications
Management of: Hypertension (extended-release
only), Angina pectoris, Vasospastic (Prinzmetal’s)
angina. Unlabeled Use: Prevention of migraine
headache. Management of HF or cardiomyopathy.

Action
Inhibits calcium transport into myocardial and vas-
cular smooth muscle cells, resulting in inhibition of
excitation-contraction coupling and subsequent
contraction. Therapeutic Effects: Systemic vaso-
dilation, resulting in decreased BP. Coronary vasodi-
lation, resulting in decreased frequency and severity
of attacks of angina.

Pharmacokinetics
Absorption: Well absorbed after oral administra-
tion, but large amounts are rapidly metabolized
(primarily by CYP3A4 enzyme system), resulting in
pbioavailability (45–70%); bioavailability isq
(80%) with long-acting (CC, PA, XL) forms.
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Distribution: Unknown.
Protein Binding: 92–98%.
Metabolism and Excretion: Mostly metabolized
by the liver.
Half-life: 2–5 hr.

TIME/ACTION PROFILE

ROUTE ONSET PEAK DURATION

PO 20 min unknown 6–8 hr
PO–PA unknown 4 hr 12 hr
PO–CC, PA,

XL
unknown 6 hr 24 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Sick sinus
syndrome; 2nd- or 3rd-degree AV block (unless an
artificial pacemaker is in place); Systolic BP �90
mm Hg; Coadministration with grapefruit juice, rif-
ampin, rifabutin, phenobarbital, phenytoin, carba-
mazepine, or St. John’s wort.
Use Cautiously in: Severe hepatic impairment
(pdose recommended); History of porphyria; Se-
vere renal impairment (pdose may be necessary);
History of serious ventricular arrhythmias or HF;
OB, Lactation, Pedi: Safety not established; Geri:
Short-acting forms appear on Beers list due toqrisk
of hypotension and constipation (pdose recom-
mended); also associated withqincidence of falls.

Adverse Reactions/Side Effects
CNS: headache, abnormal dreams, anxiety, confu-
sion, dizziness, drowsiness, jitteriness, nervousness,
psychiatric disturbances, weakness. EENT: blurred
vision, disturbed equilibrium, epistaxis, tinnitus.
Resp: cough, dyspnea, shortness of breath. CV: AR-
RHYTHMIAS, HF, peripheral edema, bradycardia,
chest pain, hypotension, palpitations, syncope,
tachycardia. GI:qliver enzymes, anorexia, consti-
pation, diarrhea, dry mouth, dysgeusia, dyspepsia,
GI obstruction, nausea, ulcer, vomiting. GU: dys-
uria, nocturia, polyuria, sexual dysfunction, urinary
frequency. Derm: flushing, dermatitis, erythema
multiforme,qsweating, photosensitivity, pruritus/
urticaria, rash. Endo: gynecomastia, hyperglyce-
mia. Hemat: anemia, leukopenia, thrombocytope-
nia. Metab: weight gain. MS: joint stiffness, muscle
cramps. Neuro: paresthesia, tremor. Misc: STEV-
ENS-JOHNSON SYNDROME, gingival hyperplasia.

Interactions
Drug-Drug: Rifampin, rifabutin, phenobarbi-
tal, phenytoin, or carbamazepine may signifi-
cantlyplevels and effects; concurrent use is contra-
indicated. Ketoconazole, fluconazole,
itraconazole, clarithromycin, erythromycin,

nefazodone, saquinavir, indinavir, nelfinavir,
or ritonavir mayqlevels and effects; consider initi-
ating nifedipine at lowest dose. Additive hypotension
may occur when used concurrently with fentanyl,
other antihypertensives, nitrates, acute ingestion
of alcohol, or quinidine. Antihypertensive effects
may bepby concurrent use of NSAIDs. Mayqse-
rum levels and risk of toxicity from digoxin. Con-
current use with beta blockers, digoxin, diso-
pyramide, or phenytoin may result in
bradycardia, conduction defects, or HF. Cimetidine
and propranolol maypmetabolism andqrisk of
toxicity. Maypmetabolism of andqrisk of toxicity
from cyclosporine, tacrolimus, prazosin, quin-
idine, or carbamazepine.qrisk of GI obstruction
when used concurrently with H2 blockers,
opioids, NSAIDS, laxatives, anticholinergic
drugs, levothyroxine, or neuromuscular
blockers.
Drug-Natural Products: St. John’s wort may
significantlyplevels and effects; concurrent use is
contraindicated.
Drug-Food: Grapefruit and grapefruit juiceq
serum levels and effect.

Route/Dosage
PO (Adults): 10–30 mg 3 times daily (not to ex-
ceed 180 mg/day), or 10–20 mg twice daily as im-
mediate-release form, or 30–90 mg once daily as
sustained-release (CC, XL) form (not to exceed 90–
120 mg/day).

Availability (generic available)
Capsules: 5 mg, 10 mg, 20 mg. Tablets: 10
mg. Extended-release tablets, (Adalat CC,
Afeditab CR, Nifedical XL, Procardia XL): 10
mg, 20 mg, 30 mg, 60 mg, 90 mg.

NURSING IMPLICATIONS
Assessment
● Monitor BP and pulse before therapy, during

dose titration, and periodically during therapy.
Monitor ECG periodically during prolonged ther-
apy.

● Monitor intake and output ratios and daily
weight. Assess for signs of HF (peripheral edema,
rales/crackles, dyspnea, weight gain, jugular ve-
nous distention).

● Patients receiving digoxin concurrently with nife-
dipine should have routine tests of serum digoxin
levels and be monitored for signs and symptoms
of digoxin toxicity.

● Assess for rash periodically during therapy. May
cause Stevens-Johnson syndrome. Discontinue ther-
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apy if severe or if accompanied with fever, general
malaise, fatigue, muscle or joint aches, blisters, oral
lesions, conjunctivitis, hepatitis and/or eosinophilia.

● Angina: Assess location, duration, intensity, and
precipitating factors of patient’s anginal pain.

● Lab Test Considerations: Total serum cal-
cium concentrations are not affected by calcium
channel blockers.

● Monitor serum potassium periodically. Hypokale-
mia increases risk of arrhythmias; should be cor-
rected.

● Monitor renal and hepatic functions periodically
during long-term therapy. Several days of therapy
may causeqhepatic enzymes, which return to
normal upon discontinuation of therapy.

● Nifedipine may cause positive ANA and direct
Coombs’ test results.

Potential Nursing Diagnoses
Decreased cardiac output (Indications)
Acute pain (Indications)

Implementation
● Do not confuse with nicardipine or nimodipine.
● PO: May be administered without regard to

meals. May be administered with meals if GI irri-
tation becomes a problem.

● Do not open, break, crush, or chew extended-re-
lease tablets. Empty tablets that appear in stool
are not significant.

● Avoid administration with grapefruit juice.
● Sublingual use is not recommended due to seri-

ous adverse drug reactions.

Patient/Family Teaching
● Advise patient to take medication as directed, even if

feeling well. Take missed doses as soon as possible
unless almost time for next dose; do not double
doses. May need to be discontinued gradually.

● Instruct patient on technique for monitoring
pulse. Instruct patient to contact health care pro-
fessional if heart rate is �50 bpm.

● Advise patient to avoid grapefruit or grapefruit
juice during therapy.

● Caution patient to change positions slowly to min-
imize orthostatic hypotension.

● May cause drowsiness or dizziness. Advise patient
to avoid driving or other activities requiring alert-
ness until response to the medication is known.

● Geri: Teach patients and family about risk for falls
and how to reduce risk in the home.

● Instruct patient on importance of maintaining
good dental hygiene and seeing dentist frequently
for teeth cleaning to prevent tenderness, bleed-
ing, and gingival hyperplasia (gum enlargement).

● Instruct patient to notify health care professional
of all Rx or OTC medications, vitamins, or herbal
products being taken and to avoid concurrent use

of alcohol or OTC medications and herbal prod-
ucts, especially cold preparations, without con-
sulting health care professional.

● Advise patient to notify health care professional if
rash, irregular heartbeat, dyspnea, swelling of
hands and feet, pronounced dizziness, nausea,
constipation, or hypotension occurs or if head-
ache is severe or persistent.

● Caution patient to wear protective clothing and use
sunscreen to prevent photosensitivity reactions.

● Angina: Instruct patient on concurrent nitrate or
beta-blocker therapy to continue taking both
medications as directed and use SL nitroglycerin
as needed for anginal attacks.

● Inform patient that anginal attacks may occur 30
min after administration because of reflex tachy-
cardia. This is usually temporary and is not an in-
dication for discontinuation.

● Advise patient to contact health care professional if
chest pain does not improve, worsens after therapy,
or occurs with diaphoresis; if shortness of breath oc-
curs; or if persistent headache occurs.

● Caution patient to discuss exercise restrictions
with health care professional before exertion.

● Hypertension: Encourage patient to comply
with other interventions for hypertension (weight
reduction, low-sodium diet, smoking cessation,
moderation of alcohol consumption, regular ex-
ercise, and stress management). Medication con-
trols but does not cure hypertension.

● Instruct patient and family in proper technique
for monitoring BP. Advise patient to take BP
weekly and to report significant changes to health
care professional.

Evaluation/Desired Outcomes
● Decrease in BP.
● Decrease in frequency and severity of anginal at-

tacks.
● Decrease in need for nitrate therapy.
● Increase in activity tolerance and sense of well-

being.

REMS

nilotinib (ni-lo-ti-nib)
Tasigna
Classification
Therapeutic: antineoplastics
Pharmacologic: enzyme inhibitors, kinase
inhibitors

Pregnancy Category D

Indications
Newly diagnosed Philadelphia chromosome posi-

tive (Ph�) chronic myelogenous leukemia (CML) in
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chronic phase. Chronic or accelerated phase Ph�

CML that has not responded to other treatment, in-
cluding imatinib.

Action
Inhibits kinases which may be produced by malig-
nant cell lines. Therapeutic Effects: Inhibits pro-
duction of malignant cells lines with decreased pro-
liferation of leukemic cells.

Pharmacokinetics
Absorption: Well absorbed following oral admin-
istration. Blood levels are significantlyqby food.
Distribution: Unknown.
Metabolism and Excretion: Mostly metabolized
by the liver; metabolites are not active.
Half-life: 17 hr.

TIME/ACTION PROFILE (blood levels)

ROUTE ONSET PEAK DURATION

PO unknown 3 hr 12 hr

Contraindications/Precautions
Contraindicated in: Hypokalemia or hypomag-
nesemia; Long QT syndrome; Concurrent use of
medications known to prolong QT interval; Concur-
rent use of strong inhibitors of the CYP3A4 enzyme
system (e.g. ketoconazole, itraconazole, clarithro-
mycin, atazanavir, indinavir, nefazodone, nelfinavir,
ritonavir, saquinavir, telithromycin, voriconazole);
Concurrent use of strong inducers of the CYP3A4 en-
zyme system (e.g. dexamethasone, phenytoin, car-
bamazepine, rifampin, rifabutin, rifapentine, pheno-
barbital, St. John’s wort); Concurrent grapefruit
juice (mayqrisk of toxicity); Galactose intolerance,
severe lactase deficiency or glucose-galactose mal-
absorption (capsules contain lactose); OB, Lacta-
tion: Pregnancy or lactation.
Use Cautiously in: Concurrent use of other drugs
that prolong QT interval; Concurrent use of proton
pump inhibitors (maypbioavailability of nilotinib);
Electrolyte abnormalities; correct prior to adminis-
tration toprisk of arrhythmias; Hepatic impairment
(pdose required for Grade 3 elevated bilirubin,
transaminases or lipase); Total gastrectomy (may
need toqdose or use alterative therapy); History of
pancreatitis; OB: Women with child-bearing poten-
tial (effective contraception required); Pedi: Safety
not established.

Adverse Reactions/Side Effects
CNS: fatigue, headache, dizziness. EENT: vertigo.
CV: ARRHYTHMIA, hypertension, palpitations, QT
prolongation. GI:qlipase, constipation, diarrhea,
nausea, vomiting, abdominal discomfort, anorexia,

dyspepsia, flatulence, hepatotoxicity. Derm: pruri-
tus, rash, alopecia, flushing. F and E: hyperkale-
mia, hypocalcemia, hypokalemia, hyponatremia, hy-
pophosphatemia. Hemat: MYELOSUPRESSION.
Metab: hyperglycemia. MS: musculoskeletal pain.
Neuro: paresthesia. Misc: fever, night sweats, tu-
mor lysis syndrome.

Interactions
Drug-Drug: Strong CYP3A4 inhibitors including
ketoconazole, itraconaole, voriconazole, cla-
rithromycin, telithromycin, atazanavir, indina-
vir, nelfinavir, ritonavir, saquinavir, and nefa-
zodone may result inqblood levels and toxicity
and should be avoided if possible; if concurrent use
is necessary,pnilotinib dose. Strong CYP3A4 in-
ducers including carbamazepine, dexametha-
sone, phenobarbital, phenytoin, rifabutin, rif-
ampin, and rifapentin maypblood levels and
effectiveness and should be avoided. Nilotinib inhib-
its the following enzyme systems: CYP3A4,
CYP2C8, CYP2C9, and CYP2D6; concurrent use of
drugs metabolized by these systems may result in
toxicity of these agents. Nilotinib induces the follow-
ing enzyme systems: CYP2D6, CYP2C8, CYP2C9;
concurrent use of drugs metabolized by these sys-
tems may resultptherapeutic effectiveness of these
agents. Concurrent use of other drugs that pro-
long QT interval; mayqrisk of serious arrhyth-
mias; avoid concomitant use. Proton pump inhib-
itors, H2 receptor antagonists, and antacids
maypthe bioavailability of nilotinib; use proton
pump inhibitors with caution; the doses of the H2 re-
ceptor antagonists/antacids and nilotinib should be
separated by several hours. Mayqmidazolam lev-
els.
Drug-Natural Products: St. John’s wort may
plevels and effectiveness; avoid concurrent use.
Drug-Food: Grapefruit juice mayqblood levels
and toxicity and should be avoided.

Route/Dosage
Newly Diagnosed Ph� CML Chronic
Phase
PO (Adults): 300 mg twice daily; adjustment may
be required for toxicity; Concurrent use of strong
CYP3A4 inhibitor (ketoconazole, itraconazole,
clarithromycin, atazanavir, indinavir, nefazo-
done, nelfinavir, ritonavir, saquinavir, telithro-
mycin, voriconazole)—200 mg once daily.

Resistant or Intolerant Ph� CML Chronic
or Accelerated Phase
PO (Adults): 400 mg twice daily; adjustment may
be required for toxicity; Concurrent use of strong
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CYP3A4 inhibitor (ketoconazole, itraconazole,
clarithromycin, atazanavir, indinavir, nefazo-
done, nelfinavir, ritonavir, saquinavir, telithro-
mycin, voriconazole)—300 mg once daily.

Availability
Capsules: 150 mg, 200 mg.

NURSING IMPLICATIONS
Assessment
● Monitor ECG to assess the QTc interval at base-

line, 7 days after initiation of therapy, and period-
ically thereafter. For ECGs with QTc �480 msec,
withhold nilotinib and check serum potassium
and magnesium. If below lower limit of normal,
correct to normal with supplements. Review con-
comitant medications for effects on electrolytes. If
QTc returns to �450 msec and within 20 msec of
baseline within 2 wk, return ot prior dose. If QTc
is �480 msec and �450 msec after 2 wk, reduce
nilotinib dose to 400 mg once daily. Following
dose reduction to 400 mg once daily, if QTc re-
turn to �480 msec, discontinue nilotinib. Repeat
ECG approximately 7 days after any dose adjust-
ment.

● Monitor for myelosuppression. Assess for bleed-
ing (bleeding gums, bruising, petechiae, blood in
stools, urine, emesis) and avoid IM injections
and taking rectal temperatures if platelet count is
low. Apply pressure to venipuncture sites for at
least 10 min. Assess for signs of infection during
neutropenia. Anemia may occur. Monitor for fa-
tigue, dyspnea, and othrostatic hypotension.

● Monitor for tumor lysis syndrome (malignant dis-
ease progression, high WBC counts, hyperurice-
mia, hyperkalemia, hyperphosphatemia, hypocal-
camia, and/or dehydration). Prevent by maintain
adequate hydration and correcting uric acid lev-
els prior to starting nilotinib.

● Lab Test Considerations: Monitor serum
electrolytes prior to and periodically during ther-
apy. May cause hypokalemia, hypomagnesemia,
hypophosphatemia, hyperkalemia, hypocalcemia,
hyperglycemia, and hyponatremia.

● Monitor CBC every 2 wk for first 2 mo and
monthly thereafter or as indicated. May cause
Grade 3/4 thrombocytopenia, neutropenia, and
anemia. If ANC is �1.0 � 109/L and/or platelet
counts �50 � 109/L, stop nilotinib and monitor
blood counts. Resume within 2 wk at prior dose if
ANC �1.0 � 109/L and platelets �50 � 109/L. If
blood counts remain low for �2 wk, reduce dose
to 400 mg once daily. Myelosuppression is gener-
ally reversible.

● May causeqserum lipase or amylase. Ifqto
�Grade 3, withhold nilotinib and monitor serum

levels. Resume treatment at 400 mg once daily if
serum lipase or amylase return to �Grade 1.

● May causeqserum bilirubin. Ifqto �Grade 3,
withhold nilotinib and monitor bilirubin. Resume
treatment at 400 mg once daily if serum lipase or
amylase return to �Grade 1.

● May causeqserum hepatic tranaminases. Ifqto
�Grade 3, withhold nilotinib and monitor serum
ALT, AST, and alkaline phosphatase. Resume
treatment at 400 mg once daily if serum lipase or
amylase return to �Grade 1.

Potential Nursing Diagnoses
Deficient knowledge, related to medication regimen
(Patient/Family Teaching)

Implementation
● Correct hypokalemia and hypomagnesemia prior

to beginning therapy.
● PO: Administer twice daily at 12-hr intervals on

an empty stomach, at least 2 hr before and 1 hr
after food. Capsule should be swallowed whole
with water; do not open capsule.

● Patients unable to swallow capsule may open cap-
sule and sprinkle contents of each capsule in 1
teaspoon of applesauce. Swallow mixture within
15 minutes Do not use more than 1 teaspoon of
applesauce and use only applesauce.

Patient/Family Teaching
● Instruct patient to take nilotinib as directed, ap-

proximately 12 hr apart. If a dose is missed, skip
dose and resume taking next prescribed dose.
Nilotinib is a long-term treatment; do not stop
medication or change dose without consulting
health care professional. Advise patient to read
the Medication Guide before starting and with
each Rx refill, in case of changes.

● Advise patient to avoid grapefruit, grapefruit juice
or products with grapefruit extract during ther-
apy; may cause toxicity.

● May cause dizziness. Caution patient to avoid
driving or other activities requiring alertness until
response to medication is known.

● Advise patient to notify health care professional of
all Rx or OTC medications, vitamins, or herbal
products being taken and to consult with health
care professional before taking other medica-
tions, especially St. John’s wort, during therapy.

● Instruct patient to notify health care professional
promptly if fever; chills; cough; hoarseness; sore
throat; signs of infection; lower back or side pain;
painful or difficulty urination; bleeding gums;
bruising; petechiae; blood in stools, urine, or em-
esis; increased fatigue; dyspnea; or orthostatic hy-
potension occurs. Caution patient to avoid
crowds and persons with known infections. In-
struct patients to use a soft toothbrush and elec-
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tric razor and to avoid falls. Caution patient not to
drink alcoholic beverages or take medication
containing aspirin or NSAIDs; may precipitate
bleeding.

● Instruct patient not to receive any vaccinations
without advice of health care professional.

● Discuss the possibility of hair loss with patient.
Explore methods of coping. Regrowth usually oc-
curs 2–3 mo after discontinuation of therapy.

● Advise women of childbearing potential to use ef-
fective contraception during therapy and to avoid
breastfeeding.

Evaluation/Desired Outcomes
● Decrease in production of leukemic cells.

niMODipine (nye-moe-di-peen)
Nimotop
Classification
Therapeutic: subarachnoid hemorrhage
therapy agents
Pharmacologic: calcium channel blockers

Pregnancy Category C

Indications
Management of subarachnoid hemorrhage.

Action
Inhibits the transport of calcium into vascular
smooth muscle cells, resulting in inhibition of exci-
tation-contraction coupling and subsequent con-
traction. Potent peripheral vasodilator. Therapeu-
tic Effects: Prevention of vascular spasm after
subarachnoid hemorrhage, resulting in decreased
neurologic impairment.

Pharmacokinetics
Absorption: Well absorbed following oral admin-
istration but extensively metabolized, resulting inp
bioavailability.
Distribution: Crosses the blood-brain barrier; re-
mainder of distribution unknown.
Protein Binding: �95%.
Metabolism and Excretion: Mostly metabolized
by the liver; �10% excreted unchanged by kidneys.
Half-life: 1–2 hr.

TIME/ACTION PROFILE (vasodilation)

ROUTE ONSET PEAK DURATION

PO unknown 1 hr 4 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Sick sinus
syndrome; 2nd- or 3rd-degree AV block (unless a
pacemaker is present); Systolic BP �90 mm Hg.

Use Cautiously in: Severe hepatic impairment
(doseprecommended); Severe renal impairment;
History of serious ventricular arrhythmias or HF;
OB, Lactation, Pedi: Safety not established; Geri:
Doseprecommended due toqrisk of hypotension.

Adverse Reactions/Side Effects
CNS: abnormal dreams, anxiety, confusion, dizzi-
ness, drowsiness, headache, nervousness, psychiat-
ric disturbances, weakness. EENT: blurred vision,
disturbed equilibrium, epistaxis, tinnitus. Resp:
cough, dyspnea. CV: ARRHYTHMIAS, HF, bradycardia,
chest pain, hypotension, palpitations, peripheral
edema, syncope, tachycardia. GI:qliver enzymes,
anorexia, constipation, diarrhea, dry mouth, dysgeu-
sia, dyspepsia, nausea, vomiting. GU: dysuria, noc-
turia, polyuria, sexual dysfunction, urinary fre-
quency. Derm: dermatitis, erythema multiforme,
flushing,qsweating, photosensitivity, pruritus/urti-
caria, rash. Endo: gynecomastia, hyperglycemia.
Hemat: anemia, leukopenia, thrombocytopenia.
Metab: weight gain. MS: joint stiffness, muscle
cramps. Neuro: paresthesia, tremor. Misc: STEV-
ENS-JOHNSON SYNDROME, gingival hyperplasia.

Interactions
Drug-Drug: Additive hypotension may occur when
used concurrently with fentanyl, other anti-
hypertensives, nitrates, acute ingestion of alco-
hol, or quinidine. Concurrent use with beta
blockers, digoxin, disopyramide, or phenytoin
may result in bradycardia, conduction defects, or
HF.
Drug-Natural Products: Grapefruit and
grapefruit juiceqserum levels and effect.

Route/Dosage
PO (Adults): 60 mg q 4 hr for 21 days; therapy
should be started within 96 hr of subarachnoid
hemorrhage.

Hepatic Impairment
PO (Adults): 30 mg q 4 hr for 21 days; therapy
should be started within 96 hr of subarachnoid
hemorrhage.

Availability (generic available)
Capsules: 30 mg.

NURSING IMPLICATIONS
Assessment
● Assess patient’s neurologic status (level of con-

sciousness, movement) prior to and periodically
following administration.

● Monitor BP and pulse prior to therapy and peri-
odically during therapy.
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● Monitor intake and output ratios and daily
weight. Assess for signs of HF (peripheral edema,
rales/crackles, dyspnea, weight gain, jugular ve-
nous distention).

● Assess for rash periodically during therapy. May
cause Stevens-Johnson syndrome. Discontinue
therapy if severe or if accompanied with fever,
general malaise, fatigue, muscle or joint aches,
blisters, oral lesions, conjunctivitis, hepatitis and/
or eosinophilia.

● Lab Test Considerations: Total serum cal-
cium concentrations are not affected by calcium
channel blockers.

● Monitor serum potassium periodically. Hypokale-
miaqrisk of arrhythmias; should be corrected.

● Monitor renal and hepatic functions periodically.
Several days of therapy may causeqhepatic en-
zymes, which return to normal upon discontinua-
tion of therapy.

● May occasionally causepplatelet count.

Potential Nursing Diagnoses
Ineffective tissue perfusion (Indications)

Implementation
● Do not confuse nimodipine with nicardipine or

nifedipine.
● Begin administration within 96 hr of subarach-

noid hemorrhage and continue every 4 hr for 21
consecutive days.

● Administer by PO route ONLY; when administered
IV or parenterally, may cause serious adverse
events, including death.

● PO: If patient is unable to swallow capsule, make
a hole in both ends of the capsule with a sterile
18-gauge needle and extract the contents into a
syringe. Empty contents into water or nasogastric
tube and flush with 30 mL normal saline.

Patient/Family Teaching
● Advise patient to take medication as directed,

even if feeling well. Take missed doses as soon as
possible unless almost time for next dose; do not
double doses. May need to be discontinued grad-
ually.

● Advise patient to avoid grapefruit or grapefruit
juice during therapy.

● Caution patient to change positions slowly to min-
imize orthostatic hypotension.

● May cause drowsiness or dizziness. Advise patient
to avoid driving or other activities requiring alert-
ness until response to the medication is known.

● Instruct patient to notify health care professional
of all Rx or OTC medications, vitamins, or herbal
products being taken and to avoid concurrent use
of alcohol or OTC medications and herbal prod-
ucts, especially cold preparations, without con-
sulting health care professional.

● Advise patient to notify health care professional if
rash, irregular heartbeats, dyspnea, swelling of
hands and feet, pronounced dizziness, nausea,
constipation, or hypotension occurs or if head-
ache is severe or persistent.

● Caution patient to wear protective clothing and
use sunscreen to prevent photosensitivity reac-
tions.

Evaluation/Desired Outcomes
● Improvement in neurologic deficits due to vaso-

spasm following subarachnoid hemorrhage.

nisoldipine (nye-sole-di-peen)
Sular
Classification
Therapeutic: antihypertensives
Pharmacologic: calcium channel blockers

Pregnancy Category C

Indications
Management of hypertension.

Action
Inhibits the transport of calcium into vascular
smooth muscle cells, resulting in inhibition of vaso-
constriction and dilation of arterioles. Therapeu-
tic Effects: Systemic vasodilation, resulting in de-
creased BP.

Pharmacokinetics
Absorption: Well absorbed (87%) following oral
administration but rapidly and extensively metabo-
lized in the gut wall, resulting in 5% bioavailability.
Distribution: Unknown.
Metabolism and Excretion: Highly metabolized
CYP3A4 enzyme system.
Half-life: 7–12 hr.

TIME/ACTION PROFILE (antihypertensive
effects)

ROUTE ONSET PEAK DURATION

PO unknown 6–12 hr 24 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Cross-sen-
sitivity with calcium channel blockers may occur;
Concurrent phenytoin use.
Use Cautiously in: HF/left ventricular dysfunc-
tion; Hepatic impairment (dosepmay be neces-
sary); Coronary artery disease (may precipitate an-
gina); OB, Lactation, Pedi: Safety not established;
Geri: Dosepmay be necessary due to age-relatedp
in hepatic, renal or cardiac function.

Adverse Reactions/Side Effects
CNS: headache, dizziness. EENT: pharyngitis, si-
nusitis. CV: peripheral edema, chest pain, hypoten-
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sion, palpitations. GI: nausea. Derm: rash. Endo:
gynecomastia.

Interactions
Drug-Drug: Additive hypotension may occur with
other antihypertensives, acute ingestion of alco-
hol, or nitrates. Antihypertensive effects may bep
by concurrent use of NSAIDs. Phenytoin or other
CYP3A4 inducerspblood levels and effectiveness
(avoid concurrent use).
Drug-Food: Grapefruit and grapefruit juiceq
serum levels and effect. Blood levels areqby con-
current ingestion of a high-fat meal and should be
avoided.

Route/Dosage
PO (Adults): Extended-release tablets—20 mg/
day as a single dose initially; may beqby 10 mg/day
q 7 days, up to 60 mg/day (usual range 20–40 mg/
day); Geomatrix extended-release tablets—17
mg/day as a single dose initially; may beqby 8.5
mg/day q 7 days, up to 34 mg/day (usual range 8.5–
34 mg/day).

Hepatic Impairment
PO (Adults): Geomatrix extended-release tab-
lets— Initial dose should not exceed 8.5 mg/day.

Availability (generic available)
Extended-release tablets: 20 mg, 30 mg, 40 mg.
Geomatrix extended-release tablets: 8.5 mg, 17
mg, 25.5 mg, 34 mg.

NURSING IMPLICATIONS
Assessment
● Monitor BP and pulse prior to therapy, during

dose titration, and periodically throughout ther-
apy. Monitor ECG periodically during prolonged
therapy.

● Monitor intake and output ratios and daily
weight. Assess for signs of HF (peripheral edema,
rales/crackles, dyspnea, weight gain, jugular ve-
nous distention).

● Lab Test Considerations: Total serum cal-
cium concentrations are not affected by calcium
channel blockers.

Potential Nursing Diagnoses
Decreased cardiac output (Indications)

Implementation
● PO: Avoid administration within 1 hr of high-fat

meals or grapefruit products.
● Do not break, crush, or chew tablets.

Patient/Family Teaching
● Advise patient to take medication exactly as di-

rected, even if feeling well. If a dose is missed,

take as soon as possible unless almost time for
next dose; do not double doses. May need to be
discontinued gradually.

● Advise patient to avoid grapefruit or grapefruit
juice during therapy.

● Encourage patient to comply with other interven-
tions for hypertension (weight reduction, low-so-
dium diet, smoking cessation, moderation of al-
cohol consumption, regular exercise, and stress
management). Medication controls but does not
cure hypertension.

● Instruct patient and family in proper technique
for monitoring BP. Advise patient to take BP
weekly and to report significant changes to health
care professional.

● Caution patient to change positions slowly to min-
imize orthostatic hypotension.

● May cause dizziness. Advise patient to avoid driv-
ing or other activities requiring alertness until re-
sponse to the medication is known.

● Instruct patient to notify health care professional
of all Rx or OTC medications, vitamins, or herbal
products being taken and to avoid concurrent use
of alcohol or OTC medications and herbal prod-
ucts, especially cold preparations, without con-
sulting health care professional.

● Advise patient to notify health care professional if
irregular heartbeat, dyspnea, swelling of hands
and feet, pronounced dizziness, nausea, constipa-
tion, or hypotension occurs or if headache is se-
vere or persistent.

Evaluation/Desired Outcomes
● Decrease in BP.

nitrofurantoin
(nye-troe-fyoor-an-toyn)

Apo-Nitrofurantoin, Furadantin, Ma-
crobid, Macrodantin
Classification
Therapeutic: anti-infectives

Pregnancy Category B

Indications
Prevention and treatment of urinary tract infections
caused by susceptible organisms; not effective in sys-
temic bacterial infections.

Action
Interferes with bacterial enzymes. Therapeutic
Effects: Bactericidal or bacteriostatic action against
susceptible organisms. Spectrum: Many gram-neg-
ative and some gram-positive organisms, specifi-
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cally: Citrobacter, Corynebacterium, Enterobac-
ter, Escherichia coli, Klebsiella, Neisseria,
Salmonella, Shigella, Staphylococcus aureus,
Staphylococcus epidermidis, Enterococcus.

Pharmacokinetics
Absorption: Readily absorbed after oral adminis-
tration. Absorption is slower but more complete
with macrocrystals (Macrodantin).
Distribution: Crosses placenta; enters breast
milk.
Protein Binding: 40%.
Metabolism and Excretion: Partially metabo-
lized by the liver; 30–50% excreted unchanged by
the kidneys.
Half-life: 20 min (qin renal impairment).

TIME/ACTION PROFILE (urine levels)

ROUTE ONSET PEAK DURATION

PO unknown 30 min 6–12 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Hypersensi-
tivity to parabens (suspension); Oliguria, anuria, or
significant renal impairment (CCr �60 mL/min);
History of cholestatic jaundice or hepatic impair-
ment with previous use of nitrofurantoin; Pregnancy
near term and infants �1 mo (qrisk of hemolytic
anemia).
Use Cautiously in: Glucose–6–phosphate de-
hydrogenase (G6PD) deficiency (qrisk of hemolytic
anemia, especially in Blacks and Mediterranean and
Near-Eastern ethnic groups); Patients with diabetes
or debilitated patients (neuropathy may be more
common); OB: Safety not established but has been
used safely in pregnant women. Lactation: May
cause hemolysis in infants with G6PD deficiency who
are breastfed; Geri: Appears on Beers list;qrisk for
renal, hepatic, and pulmonary reactions.

Adverse Reactions/Side Effects
CNS: dizziness, drowsiness, headache. EENT: nys-
tagmus. Resp: PNEUMONITIS, PULMONARY FIBROSIS.
CV: chest pain. GI: HEPATOTOXICITY, PSEUDOMEM-
BRANOUS COLITIS, anorexia, nausea, vomiting, ab-
dominal pain, diarrhea. GU: rust/brown discolor-
ation of urine. Derm: photosensitivity. Hemat:
blood dyscrasias, hemolytic anemia. Neuro: pe-
ripheral neuropathy. Misc: hypersensitivity reac-
tions.

Interactions
Drug-Drug: Probenecid prevents high urinary
concentrations; maypeffectiveness. Antacids may
pabsorption.qrisk of neurotoxicity with neuro-
toxic drugs.qrisk of hepatotoxicity with hepato-
toxic drugs.qrisk of pneumonitis with drugs
having pulmonary toxicity.

Route/Dosage
PO (Adults): Treatment of active infection—
50–100 mg q 6–8 hr or 100 mg q 12 hr as ex-
tended-release product. Chronic suppression—
50–100 mg single evening dose.
PO (Children �1 mo): Treatment of active in-
fection—5–7 mg/kg/day divided q 6 hr; maximum
dose: 400 mg/day. Chronic suppression—1–2
mg/kg/day as a single dose at bedtime; maximum
dose: 100 mg/day (unlabeled).

Availability (generic available)
Tablets: 50 mg, 100 mg. Oral suspension: 25
mg/5 mL. Capsules: 25 mg, 50 mg, 100 mg. Ex-
tended-release capsules: 100 mg.

NURSING IMPLICATIONS
Assessment
● Assess for signs and symptoms of urinary tract in-

fection (frequency, urgency, pain, and burning
on urination; fever; cloudy or foul-smelling
urine) before and periodically during therapy.

● Obtain specimens for culture and sensitivity be-
fore and during drug administration.

● Monitor intake and output ratios. Report sig-
nificant discrepancies in totals.

● Monitor bowel function. Diarrhea, abdominal
cramping, fever, and bloody stools should be re-
ported to health care professional promptly as a
sign of pseudomembranous colitis. May begin up
to several weeks following cessation of therapy.

● Assess for signs and symptoms of pulmonary re-
actions periodically during therapy. Acute reac-
tions (fever, chills, cough, chest pain, dyspnea,
pulmonary infiltration with consolidation or pleu-
ral effusion on x-ray, eosinophilia) usually occur
within first week of treatment and resolve when
therapy is discontinued. Chronic reactions (mal-
aise, dyspnea on exertion, cough, altered pulmo-
nary function) may indicate pneumonitis or pul-
monary fibrosis and are more common in
patients taking nitrofurantoin for 6 mo or longer.

● Lab Test Considerations: Monitor CBC rou-
tinely with patients on prolonged therapy.

● Monitor liver function tests periodically during
therapy. May causeqserum glucose, bilirubin,
alkaline phosphatase, BUN, and creatinine. If
hepatotoxicity occurs, discontinue therapy.

● Monitor renal function periodically during ther-
apy.

Potential Nursing Diagnoses
Risk for infection (Indications)

Implementation
● PO: Administer with food or milk to minimize GI

irritation, to delay and increase absorption, to in-
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crease peak concentration, and to prolong dura-
tion of therapeutic concentration in the urine.

● Do not crush tablets or open capsules.
● Administer liquid preparations with calibrated

measuring device. Shake well before administra-
tion. Oral suspension may be mixed with water,
milk, fruit juices, or infant formula. Rinse mouth
with water after administration of oral suspension
to avoid staining teeth.

Patient/Family Teaching
● Instruct patient to take medication around the

clock, as directed. Take missed doses as soon as
remembered and space next dose 2–4 hr apart.
Do not skip or double up on missed doses.

● May cause dizziness or drowsiness. Caution pa-
tient to avoid driving or other activities requiring
alertness until response to medication is known.

● Inform patient that medication may cause a rust-
yellow to brown discoloration of urine, which is
not significant.

● Advise patient to notify health care professional if
fever, chills, cough, chest pain, dyspnea, skin
rash, numbness or tingling of the fingers or toes,
or intolerable GI upset occurs. Signs of superin-
fection (milky, foul-smelling urine; perineal irri-
tation; dysuria) should also be reported.

● Instruct patient to notify health care professional
if fever and diarrhea develop, especially if stool
contains blood, pus, or mucus. Advise patient not
to treat diarrhea without consulting health care
professional.

● Instruct patient to consult health care profes-
sional if no improvement is seen within a few days
after initiation of therapy.

Evaluation/Desired Outcomes
● Resolution of the signs and symptoms of infec-

tion. Therapy should be continued for a mini-
mum of 7 days and for at least 3 days after the
urine has become sterile.

● Decrease in the frequency of infections in chronic
suppressive therapy.

NITROGLYCERIN
(nye-tro-gli-ser-in)
nitroglycerin extended-release
capsules
Nitro-Time, Nitrogard SR
nitroglycerin intravenous
Nitro-Bid IV, Tridil
nitroglycerin translingual spray
Nitrolingual, Nitromist

nitroglycerin ointment
Nitro-Bid
nitroglycerin sublingual tablets
Nitrostat
nitroglycerin transdermal patch
Minitran, Nitro-Dur
Classification
Therapeutic: antianginals
Pharmacologic: nitrates

Pregnancy Category C

Indications
Acute (translingual, SL, ointment) and long-term
prophylatic (oral, transdermal) management of
angina pectoris. PO: Adjunct treatment of HF. IV:
Adjunct treatment of acute MI. Production of con-
trolled hypotension during surgical procedures.
Treatment of HF associated with acute MI.

Action
Increases coronary blood flow by dilating coronary
arteries and improving collateral flow to ischemic
regions. Produces vasodilation (venous greater than
arterial). Decreases left ventricular end-diastolic
pressure and left ventricular end-diastolic volume
(preload). Reduces myocardial oxygen consump-
tion. Therapeutic Effects: Relief or prevention of
anginal attacks. Increased cardiac output. Reduction
of BP.

Pharmacokinetics
Absorption: Well absorbed after oral, buccal, and
sublingual administration. Also absorbed through
skin. Orally administered nitroglycerin is rapidly
metabolized, leading topbioavailability.
Distribution: Unknown.
Metabolism and Excretion: Undergoes rapid
and almost complete metabolism by the liver; also
metabolized by enzymes in bloodstream.
Half-life: 1–4 min.

TIME/ACTION PROFILE (cardiovascular
effects)

ROUTE ONSET PEAK DURATION

SL/Translin-
gual

1–3 min unknown 30–60 min

PO-ER 40–60 min unknown 8–12 hr
Oint 20–60 min unknown 4–8 hr
Patch 40–60 min unknown 8–24 hr
IV immediate unknown several min

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Severe ane-
mia; Pericardial tamponade; Constrictive pericardi-
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tis; Alcohol intolerance (large IV doses only); Con-
current use of PDE-5 inhibitor (sildenafil, tadalafil,
vardenafil).
Use Cautiously in: Head trauma or cerebral
hemorrhage; Glaucoma; Hypertrophic cardiomyop-
athy; Severe liver impairment; Malabsorption or hy-
permotility (PO); Hypovolemia (IV); Normal orp
pulmonary capillary wedge pressure (IV); Cardio-
version (remove transdermal patch before proce-
dure); OB: May compromise maternal/fetal circula-
tion; Lactation, Pedi: Safety not established.

Adverse Reactions/Side Effects
CNS: dizziness, headache, apprehension, restless-
ness, weakness. EENT: blurred vision. CV: hypo-
tension, tachycardia, syncope. GI: abdominal pain,
nausea, vomiting. Derm: contact dermatitis (trans-
dermal). Misc: alcohol intoxication (large IV doses
only), cross-tolerance, flushing, tolerance.

Interactions
Drug-Drug: Concurrent use of nitrates in any form
with sildenafil, tadalafil, and vardenafilqrisk of
serious and potentially fatal hypotension; concurrent
use is contraindicated. Additive hypotension with
antihypertensives, acute ingestion of alcohol,
beta blockers, calcium channel blockers, hal-
operidol, or phenothiazines. Agents having anti-
cholinergic properties (tricyclic antidepressants,
antihistamines, phenothiazines) maypabsorp-
tion of translingual or sublingual nitroglycerin.

Route/Dosage
SL (Adults): 0.3–0.6 mg; may repeat q 5 min for 2
additional doses for acute attack.
Translingual Spray (Adults): 1–2 sprays; may be
repeated q 5 min for 2 additional doses for acute at-
tack. Both may also be used prophylactically 5–10
min before activities that may precipitate an acute at-
tack.
PO (Adults): 2.5–9 mg q 8–12 hr.
IV (Adults): 5 mcg/min;qby 5 mcg/min q 3–5
min to 20 mcg/min; if no response,qby 10–20
mcg/min q 3–5 min (dosing determined by hemo-
dynamic parameters; max: 200 mcg/min).
Transdermal (Adults): Ointment—1–2 in. q
6–8 hr. Transdermal patch—0.2–0.4 mg/hr ini-
tially; may titrate up to 0.4–0.8 mg/hr. Patch should
be worn 12–14 hr/day and then taken off for 10–
12 hr/day.

Availability (generic available)
Extended-release capsules: 2.5 mg, 6.5 mg, 9
mg. Sublingual tablets: 0.3 mg, 0.4 mg, 0.6 mg.
Translingual spray: 400 mcg/spray in 4.9–g can-
ister (60 doses) or 12-g (200 doses) bottle (Nitro-
lingual), 400 mcg/spray in 8.5 g canister (230
doses) (Nitromist). Transdermal systems: 0.1

mg/hr, 0.2 mg/hr, 0.3 mg/hr, 0.4 mg/hr, 0.6 mg/hr,
0.8 mg/hr. Transdermal ointment: 2%. Injec-
tion: 5 mg/mL. Premixed solution (in D5W): 25
mg/250 mL, 50 mg/250 mL, 100 mg/250 mL.

NURSING IMPLICATIONS
Assessment
● Assess location, duration, intensity, and precipi-

tating factors of patient’s anginal pain.
● Monitor BP and pulse before and after adminis-

tration. Patients receiving IV nitroglycerin require
continuous ECG and BP monitoring. Additional
hemodynamic parameters may be monitored.

● Lab Test Considerations: May causequrine
catecholamine and urine vanillylmandelic acid
concentrations.

● Excessive doses may causeqmethemoglobin
concentrations.

● May cause falselyqserum cholesterol levels.

Potential Nursing Diagnoses
Acute pain (Indications)
Ineffective tissue perfusion (Indications)

Implementation
● PO: Administer dose 1 hr before or 2 hr after

meals with a full glass of water for faster absorp-
tion. Sustained-release preparations should be
swallowed whole; do not break, crush, or chew.

● SL: Tablet should be held under tongue until dis-
solved. Avoid eating, drinking, or smoking until
tablet is dissolved.

● Translingual spray: Spray Nitrolingual under
tongue. Spray Nitromist on or under tongue.

IV Administration

● pH: 3.0–6.5.
● IV: Doses must be diluted and administered as an

infusion. Standard infusion sets made of polyvinyl
chloride (PVC) plastic may absorb up to 80% of
the nitroglycerin in solution. Use glass bottles
only and special tubing provided by manufac-
turer.

● Continuous Infusion: Diluent: Vials must be
diluted in D5W or 0.9% NaCl. Premixed infusions
already diluted in D5W and are ready to be ad-
ministered (no further dilution needed). Ad-
mixed solutions stable for 48 hr at room temper-
ature or 7 days if refrigerated. Stability of
premixed solutions based on manufacturer’s ex-
piration date. Concentration: Should not ex-
ceed 400 mcg/mL. Rate: See Route/Dosage sec-
tion. Administer via infusion pump to ensure
accurate rate. Titrate rate according to patient re-
sponse.

● Y-Site Compatibility: acyclovir, alemtuzumab,
alfentanil, amikacin, aminocaproic acid, amino-
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phylline, amiodarone, amphotericin B choles-
teryl, amphotericin B lipid complex, amphoteri-
cin B liposome, anidulafungin, argatroban,
ascorbic acid, atracurium, atropine, azathio-
prine, aztreonam, benztropine, bivalirudin, bleo-
mycin, bumetanide, buprenorphine, butor-
phanol, calcium chloride, calcium gluconate,
carboplatin, carmustine, caspofungin, cefazolin,
cefoperazone, cefotaxime, cefotetan, cefoxitin,
ceftazidime, ceftriaxone, cefuroxime, chloram-
phenicol, chlorpromazine, cisatracurium, cispla-
tin, clindamycin, cyanocobalamin, cyclophospha-
mide, cyclosporine, cytarabine, dactinomycin,
dexamethasone sodium phosphate, dexmedetom-
idine, digoxin, diltiazem, diphenhydramine, do-
butamine, docetaxel, dopamine, doxacurium,
doxorubicin, doxycycline, enalaprilat, ephedrine,
epinephrine, epirubicin, epoetin alfa, eptifibatide,
ertapenem, erythromycin, esmolol, etoposide,
etoposide phosphate, famotidine, fenoldopam,
fentanyl, fluconazole, fludarabine, fluorouracil,
folic acid, ganciclovir, gemcitabine, gentamicin,
glycopyrrolate, granisetron, heparin, hydrocorti-
sone sodium succinate, hydromorphone, ifosfam-
ide, imipenem-cilastatin, indomethacin, insulin,
irinnotecan, isoproterenol, ketorolac, labetalol,
lidocaine, linezolid, lorazepam, magnesium sul-
fate, mannitol, mechlorethamine, meperidine,
metaraminol, methotrexate, methoxamine, meth-
yldopate, methylprednisolone, metoclopramide,
metronidazole, metoprolol, metronidazole, mica-
fungin, midazolam, milrinone, minocycline, mito-
xantrone, morphine, nafcillin, nalbuphine, nalox-
one, nesiritide, nicardipine, nitroprusside,
norepinephrine, octreotide, ondansetron, oxacil-
lin, oxaliplatin, oxytocin, paclitaxel, palonose-
tron, pamidronate, pancuronium, pantoprazole,
papaverine, pemetrexed, penicillin G, pentami-
dine, pentazocine, pentobarbital, phenobarbital,
phentolamine, phenylephrine, phytonadione, pi-
peracillin/tazobactam, potassium acetate, potas-
sium chloride, procainamide, prochlorperazine,
promethazine, propofol, propranolol, protamine,
pyridoxime, quinapristin-dalfopristin, ranitidine,
remifentanil, rocuronium, sodium bicarbinate,
streptokinase, succinylcholine, sufentanil, tacroli-
mus, teniposide, theophylline, thiamine, thiopen-
tal, thiotepa, ticarcillin/clavulanate, tigecycline, ti-
rofiban, tobramycin, tolazoline, trimetaphan,
vancomycin, vasopressin, vecuronium, verapamil,
vincristine, vinorelbine, voriconazole, warfarin,
zoledronic acid.

● Y-Site Incompatibility: alteplase, dantrolene,
daptomycin, diazepam, diazoxide, hydroxycobal-

amin, levofloxacin, phenytoin, trimethoprim/sul-
famethoxazole.

● Additive Incompatibility: Manufacturer rec-
ommends that nitroglycerin not be admixed with
other medications.

● Topical: Sites of topical application should be
rotated to prevent skin irritation. Remove patch
or ointment from previous site before applica-
tion.

● Doses may be increased to the highest dose that
does not cause symptomatic hypotension.

● Apply ointment by using dose-measuring applica-
tion papers supplied with ointment. Squeeze oint-
ment onto measuring scale printed on paper. Use
paper to spread ointment onto nonhairy area of
skin (chest, abdomen, thighs; avoid distal ex-
tremities) in a thin, even layer, covering a 2–3-
in. area. Do not allow ointment to come in con-
tact with hands. Do not massage or rub in
ointment; this will increase absorption and inter-
fere with sustained action. Apply occlusive dress-
ing if ordered.

● Transdermal patches may be applied to any hair-
less site (avoid distal extremities or areas with
cuts or calluses). Apply firm pressure over patch
to ensure contact with skin, especially around
edges. Apply a new dose unit if the first one be-
comes loose or falls off. Units are waterproof and
not affected by showering or bathing. Do not cut
or trim system to adjust dosage. Do not alternate
between brands of transdermal products; dose
may not be equivalent. Remove patches before
MRI, cardioversion or defibrillation to prevent
patient burns. Patch may be worn for 12–14 hr
and removed for 10–12 hr at night to prevent de-
velopment of tolerance.

Patient/Family Teaching
● Instruct patient to take medication as directed,

even if feeling better. Take missed doses as soon
as remembered unless next dose is scheduled
within 2 hr (6 hr with extended-release prepara-
tions). Do not double doses. Do not discontinue
abruptly; gradual dose reduction may be neces-
sary to prevent rebound angina.

● Caution patient to change positions slowly to min-
imize orthostatic hypotension. First dose should
be taken while in a sitting or reclining position,
especially in geriatric patients.

● Advise patient to avoid concurrent use of alcohol
with this medication. Patient should also consult
health care professional before taking OTC medi-
cations while taking nitroglycerin.
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● Inform patient that headache is a common side
effect that should decrease with continuing ther-
apy. Aspirin or acetaminophen may be ordered to
treat headache. Notify health care professional if
headache is persistent or severe.

● Advise patient to notify health care professional if
dry mouth or blurred vision occurs.

● Acute Anginal Attacks: Advise patient to sit
down and use medication at first sign of attack.
Relief usually occurs within 5 min. Dose may be
repeated if pain is not relieved in 5–10 min. Call
health care professional or go to nearest emer-
gency room if anginal pain is not relieved by 3
tablets in 15 min.

● SL: Inform patient that tablets should be kept in
original glass container or in specially made
metal containers, with cotton removed to prevent
absorption. Tablets lose potency in containers
made of plastic or cardboard or when mixed with
other capsules or tablets. Exposure to air, heat,
and moisture also causes loss of potency. Instruct
patient not to open bottle frequently, handle tab-
lets, or keep bottle of tablets next to body (i.e.,
shirt pocket) or in automobile glove compart-
ment. Advise patient that tablets should be re-
placed 6 mo after opening to maintain potency.

● Lingual Spray: Instruct patient to lift tongue and
spray dose under tongue (Nitrolingual, Nitro-
Mist) or on tongue (NitroMist).

Evaluation/Desired Outcomes
● Decrease in frequency and severity of anginal at-

tacks.
● Increase in activity tolerance. During long-term

therapy, tolerance may be minimized by intermit-
tent administration in 12–14 hr or 10–12 hr off
intervals.

● Controlled hypotension during surgical proce-
dures.

● Treatment of HF associated with acute MI.

nitroglycerin rectal ointment
(nye-tro-gli-ser-in)
Rectiv
Classification
Therapeutic: vasodilators, analgesic ad-
juncts, therapeutic
Pharmacologic: nitrates

Pregnancy Category C

Indications
Moderate to severe pain associated with chronic
anal fissure.

Action
Forms nitric oxide which activates the enzyme gua-
nylate cyclase causing increased guanosine 3’ , 5’
monophospahte (cyclic GMP). This produces vaso-
dilation. Also reduces sphincter tone and resting in-
tra-anal pressure. Therapeutic Effects: De-
creased pain associated with chronic anal fissure.

Pharmacokinetics
Absorption: 50% absorbed following intra-anal
applications.
Distribution: Unk.
Metabolism and Excretion: Mostly metabolized
by the liver; some extra-hepatic metabolism (red
blood cells, vascular walls).
Half-life: 2–3 min.

TIME/ACTION PROFILE

ROUTE ONSET PEAK DURATION

Rect unk unk 12 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity to nitrates,
nitrites, nitroglycerin or any other ointment compo-
nents ; Increased intracranial pressure; Concurrent
use of sildenafil, tadalafil or varndenafil; Severe ane-
mia.
Use Cautiously in: Volume depletion, hypoten-
sion, cardiomyopathy, HF, acute MI, or poor cardiac
function due to other causes (maypvenous return,
arterial resistance and BP); Concurrent use of tissue
plasminogen activator (t-PA) therapy; Geri:qsensi-
tivity to nitrates andqrisk of hypotension; OB: Use
during pregnancy only if potential maternal benefit
justifies potential fetal risk; Lactation: Effects are not
known, use cautiously; Pedi: Safe and effective use in
children �18 yr not established.

Adverse Reactions/Side Effects
CNS: headache, dizziness. CV: hypotension. He-
mat: methemoglobinemia (rare). Misc: allergic
reactions (rare).

Interactions
Drug-Drug: Concurrent use with sildenafil, tad-
alafil, or vardenafilqrisk of hypotension and is
contraindicated. Concurrent use with anti-
hypertensives, beta blockers, other nitrates, al-
cohol or aspirin(500–1000 mg) mayqrisk of hy-
potension. Beta blockers maypreflex tachycardia
from nitroglycerin. Mayplevels and effectiveness of
t-PA. Maypeffectiveness of heparin. Mayqlevels
and risk of adverse cardiovascular reactions with
ergotamine.

Route/Dosage
Rect (Adults): Apply one inch of ointment intra-an-
ally every 12 hr for up to three weeks.
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Availability
Ointment: 0.4% in 30 g tubes.

NURSING IMPLICATIONS
Assessment
● Assess anal fissure and amount of pain periodi-

cally during therapy.

Potential Nursing Diagnoses
Chronic pain (Indications)

Implementation
● Topical: Using plastic wrap, a disposable surgi-

cal glove, or finger cot, apply 1 inch of ointment
intra-anally every 12 hrs. Dose is determined by
laying covered finger alongside 1 inch dosing line
on carton. Gently insert covered finger into anal
canal no further than first finger joint and apply
ointment around the side of the anal canal. If not
possible due to pain, apply ointment directly to
outside of anus. May continue treatment for up to
3 wks. Close tube tightly. Use within 8 wks of
opening. Wash hands after application.

● Not for oral, ophthalmic, or intravaginal use.

Patient/Family Teaching
● Instruct patient to use nitroglycerin ointment as

directed. Notify health care professional if anal
pain does not improve.

● Inform patient that nitroglycerin ointment may
cause headache. Advise patient not to alter sched-
ule due to headache; tolerance develops. May
take an analgesic, such as acetaminophen to treat
headache.

● May cause dizziness. Caution patient to avoid
driving or other activities requiring alertness until
response to medication is known.

● Advise patient to stop medication and notify
health care professional immediately if signs of
allergic reaction (swelling of face, lips, tongue, or
throat, difficulty breathing) occur.

● Caution patient to change positions slowly to pre-
vent orthostatic hypotension. Avoid drinking alco-
hol; may increase orthostatic hypotension.

● Advise patient to notify health care professional of
all Rx or OTC medications, vitamins, or herbal
products being taken and to consult with health
care professional before taking other medica-
tions, especially medications for erectile dysfunc-
tion; may increase hypotensive effects.

● Advise female patients to notify health care pro-
fessional if pregnancy is planned or suspected or
if breastfeeding.

Evaluation/Desired Outcomes
● ppain associated with chronic anal fissure.

HIGH ALERT

nitroprusside
(nye-troe-pruss-ide)
Nitropress
Classification
Therapeutic: antihypertensives
Pharmacologic: vasodilators

Pregnancy Category C

Indications
Hypertensive crises. Controlled hypotension during
anesthesia. Cardiac pump failure or cardiogenic
shock (alone or with dopamine).

Action
Produces peripheral vasodilation by a direct action
on venous and arteriolar smooth muscle. Thera-
peutic Effects: Rapid lowering of BP. Decreased
cardiac preload and afterload.

Pharmacokinetics
Absorption: IV administration results in complete
bioavailability.
Distribution: Unknown.
Metabolism and Excretion: Rapidly metabo-
lized in RBCs and tissues to cyanide and subse-
quently by the liver to thiocyanate.
Half-life: 2 min.

TIME/ACTION PROFILE (hypotensive effect)

ROUTE ONSET PEAK DURATION

IV immediate rapid 1–10 min

Contraindications/Precautions
Contraindicated in: Hypersensitivity;pcerebral
perfusion.
Use Cautiously in: Renal disease (qrisk of thio-
cyanate accumulation); Hepatic disease (qrisk of
cyanide accumulation); Hypothyroidism; Hyponatre-
mia; Vitamin B deficiency; OB, Lactation: Safety not
established; Geri: May haveqsensitivity to drug ef-
fects.

Adverse Reactions/Side Effects
CNS: dizziness, headache, restlessness. EENT:
blurred vision, tinnitus. CV: dyspnea, hypotension,
palpitations. GI: abdominal pain, nausea, vomiting.
F and E: acidosis. Local: phlebitis at IV site. Misc:
CYANIDE TOXICITY, thiocyanate toxicity.

Interactions
Drug-Drug:qhypotensive effect with ganglionic
blocking agents, general anesthetics, and other
antihypertensives. Estrogens and sympathomi-
metics maypthe response to nitroprusside.
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Route/Dosage
IV (Adults and Children): 0.3 mcg/kg/min ini-
tially; may beqas needed up to 10 mcg/kg/min
(usual dose is 3 mcg/kg/min; not to exceed 10 min
of therapy at 10 mcg/kg/min infusion rate).

Availability (generic available)
Injection: 25 mg/mL.

NURSING IMPLICATIONS
Assessment
● Monitor BP, heart rate, and ECG frequently

throughout therapy; continuous monitoring is
preferred. Consult physician for parameters.
Monitor for rebound hypertension following dis-
continuation of nitroprusside.

● Pulmonary capillary wedge pressure (PCWP) may
be monitored in patients with MI or HF.

● Lab Test Considerations: May causepbicar-
bonate concentrations, PCO2, and pH.

● May causeqlactate concentrations.
● May causeqserum cyanide and thiocyanate con-

centrations.
● Monitor serum methemoglobin concentrations in

patients receiving �10 mg/kg and exhibiting
signs of impaired oxygen delivery despite ade-
quate cardiac output and arterial PCO2 (blood is
chocolate brown without change on exposure to
air). Treatment of methemoglobinemia is 1–2
mg/kg of methylene blue IV administered over
several minutes.

● Toxicity and Overdose: If severe hypotension
occurs, drug effects are quickly reversed, within
1–10 min, by decreasing rate or temporarily dis-
continuing infusion. May place patient in Trende-
lenburg position to maximize venous return.

● Monitor plasma thiocyanate levels daily in pa-
tients receiving prolonged infusions at a rate �3
mcg/kg/min or 1 mcg/kg/min in patients with
anuria. Thiocyanate levels should not exceed 1
millimole/L.

● Signs and symptoms of thiocyanate toxicity in-
clude tinnitus, toxic psychoses, hyperreflexia,
confusion, weakness, seizures, and coma.

● Cyanide toxicity may manifest as lactic acidosis,
hypoxemia, tachycardia, altered consciousness,
seizures, and characteristic breath odor similar
to almonds.

● Acute treatment of cyanide toxicity includes 4–6
mg/kg of sodium nitrite (as a 3% solution) over
2–4 min. This acts as a buffer for cyanide by con-
verting 10% of hemoglobin to methemoglobin. If
administration of sodium nitrite is delayed, inha-
lation of crushed ampule (vaporole, aspirole) of
amyl nitrite for 15–30 sec of every minute
should be started until sodium nitrite is running.

Following completion of sodium nitrite infusion,
administer sodium thiosulfate 150–200 mcg/kg
(available as 25% and 50% solutions). This will
convert cyanide to thiocyanate, which may then
be eliminated. If required, entire regimen may be
repeated in 2 hr at 50% of the initial doses.

Potential Nursing Diagnoses
Ineffective tissue perfusion (Indications)

Implementation
● If infusion of 10 mcg/kg/min for 10 min does not

produce adequate reduction in BP, manufacturer
recommends nitroprusside be discontinued.

● May be administered in left ventricular HF con-
currently with an inotropic agent (dopamine, do-
butamine) when effective doses of nitroprusside
restore pump function and cause excessive hypo-
tension.

IV Administration

● pH: 3.0–6.0.
● Continuous Infusion: Diluent: Dilute 50 mg

of nitroprusside in 250–1000 mL of D5W. Wrap
infusion in aluminum foil to protect from light;
administration set tubing need not be covered.
Amber plastic bags do not offer sufficient protec-
tion from light; wrap must be opaque. Freshly
prepared solution has a slight brownish tint; dis-
card if solution is dark brown, orange, blue,
green, or dark red. Solution must be used within
24 hr of preparation. Concentration: 50–200
mcg/mL. Rate: Based on patient’s weight (see
Route/Dosage section). Administer via infusion
pump to ensure accurate dosage rate.

● Y-Site Compatibility: amikacin, aminophylline,
argatroban, atropine, aztreonam, bivalirudin,
bumetanide, calcium chloride, calcium gluco-
nate, cefazolin, cefotaxime, cefoxitin, ceftriaxone,
cefuroxime, chloramphenicol, cimetidine, clinda-
mycin, cyclosporine, daptomycin, dexamethasone
sodium phosphate, digoxin, diltiazem, dopamine,
doxycycline, enalaprilat, epinephrine, ertapenem,
esmolol, famotidine, fenoldopam, fentanyl, flu-
conazole, furosemide, ganciclovir, gentamicin,
granisetron, heparin, hydrocortisone sodium
succinate, hydromorphone, insulin, isoprotere-
nol, ketorolac, labetalol, lidocaine, linezolid, lor-
azepam, magnesium sulfate, meperidine, methyl-
prednisolone sodium succinate, metoclopramide,
metoprolol, metronidazole, micafungin, midazo-
lam, milrinone, morphine, nafcillin, nesiritide,
nicardipine, nitroglycerin, norepinephrine, on-
dansetron, palonosetron, pancuronium, panto-
prazole, penicillin G potassium, phenylephrine,
phytonadione, piperacillin/tazobactam, potas-
sium chloride, potassium phosphate, procainam-
ide, propofol, propranolol, protamine, ranitidine,
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sodium bicarbonate, tacrolimus, ticarcillin/clavu-
lanate, tirofiban, tobramycin, vancomycin, vaso-
pressin, verapamil.

● Y-Site Incompatibility: acyclovir, ampicillin,
caspofungin, ceftazidime, diazepam, diphenhy-
dramine, erythromycin, hydralazine, hydroxyzine,
levofloxacin, phenytoin, prochlorperazine, prom-
ethazine, quinupristin/dalfopristin, trimethoprim/
sulfamethoxazole, voriconazole.

Patient/Family Teaching
● Advise patient to report the onset of tinnitus,

dyspnea, dizziness, headache, or blurred vision
immediately.

Evaluation/Desired Outcomes
● Decrease in BP without the appearance of side ef-

fects.
● Treatment of cardiac pump failure or cardiogenic

shock.

nizatidine, See HISTAMINE H2
ANTAGONISTS.

HIGH ALERT

norepinephrine
(nor-ep-i-nef-rin)
Levophed
Classification
Therapeutic: vasopressors

Pregnancy Category C

Indications
Produces vasoconstriction and myocardial stimula-
tion, which may be required after adequate fluid re-
placement in the treatment of severe hypotension
and shock.

Action
Stimulates alpha-adrenergic receptors located
mainly in blood vessels, causing constriction of both
capacitance and resistance vessels. Also has minor
beta-adrenergic activity (myocardial stimulation).
Therapeutic Effects: Increased BP. Increased
cardiac output.

Pharmacokinetics
Absorption: IV administration results in complete
bioavailability.
Distribution: Concentrates in sympathetic ner-
vous tissue. Does not cross the blood-brain barrier
but readily crosses the placenta.

Metabolism and Excretion: Taken up and me-
tabolized rapidly by sympathetic nerve endings.
Half-life: Unknown.

TIME/ACTION PROFILE (effects on BP)

ROUTE ONSET PEAK DURATION

IV immediate rapid 1–2 min

Contraindications/Precautions
Contraindicated in: Vascular, mesenteric, or pe-
ripheral thrombosis; OB:puterine blood flow; Hy-
poxia; Hypercarbia; Hypotension secondary to hypo-
volemia (without appropriate volume replacement);
Hypersensitivity to bisulfites.
Use Cautiously in: Hypertension; Concurrent use
of MAO inhibitors, tricyclic antidepressants, or cy-
clopropane or halothane anesthetics; Hyperthyroid-
ism; Cardiovascular disease; Lactation: Safety not es-
tablished.

Adverse Reactions/Side Effects
CNS: anxiety, dizziness, headache, insomnia, rest-
lessness, tremor, weakness. Resp: dyspnea. CV:
arrhythmias, bradycardia, chest pain, hypertension.
GU: decreased urine output, renal failure. Endo:
hyperglycemia. F and E: metabolic acidosis. Lo-
cal: phlebitis at IV site. Misc: fever.

Interactions
Drug-Drug: Use with cyclopropane or halo-
thane anesthesia, cardiac glycosides, doxap-
ram, or local use of cocaine may result inqmyo-
cardial irritability. Use with MAO inhibitors,
methyldopa, doxapram, or tricyclic antide-
pressants may result in severe hypertension. Al-
pha-adrenergic blockers can prevent pressor re-
sponse. Beta blockers may exaggerate
hypertension or block cardiac stimulation. Concur-
rent use with ergot alkaloids (ergotamine, er-
gonovine, methylergonovine, or oxytocin may
result in enhanced vasoconstriction and hyperten-
sion.

Route/Dosage
IV (Adults): 0.5–1 mcg/min initially, followed by
maintenance infusion of 2–12 mcg/min titrated by
BP response (average rate 2–4 mcg/min, up to 30
mcg/min for refractory shock have been used).
IV (Children): 0.1 mcg/kg/min initially; may be
followed by infusion titrated to BP response, up to 1
mcg/kg/min.

Availability
Injection: 1 mg/mL in 4-mL ampules.
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NURSING IMPLICATIONS
Assessment
● Monitor BP every 2–3 min until stabilized and

every 5 min thereafter. Systolic BP is usually
maintained at 80–100 mm Hg or 30–40 mm Hg
below the previously existing systolic pressure in
previously hypertensive patients. Consult physi-
cian for parameters. Continue to monitor BP fre-
quently for hypotension following discontinuation
of norepinephrine.

● ECG should be monitored continuously. CVP, in-
tra-arterial pressure, pulmonary artery diastolic
pressure, pulmonary capillary wedge pressure
(PCWP), and cardiac output may also be moni-
tored.

● Monitor urine output and notify health care pro-
fessional if it decreases to �30 mL/hr.

● Assess IV site frequently throughout infusion. A
large vein should be used to minimize risk of ex-
travasation, which may cause tissue necrosis.
Phentolamine 5–10 mg may be added to each li-
ter of solution to prevent sloughing of tissue in
extravasation. If extravasation occurs, the site
should be infiltrated promptly with 10–15 mL of
0.9% NaCl solution containing 5–10 mg of phen-
tolamine to prevent necrosis and sloughing. If
prolonged therapy is required or if blanching
along the course of the vein occurs, change injec-
tion sites to provide relief from vasoconstriction.

● Toxicity and Overdose: If overdose occurs,
discontinue norepinephrine and administer fluid
and electrolyte replacement therapy. An alpha-
adrenergic blocking agent (phentolamine 5–10
mg) may be administered intravenously to treat
hypertension.

Potential Nursing Diagnoses
Decreased cardiac output (Indications)
Ineffective tissue perfusion (Indications)

Implementation
● High Alert: Vasoactive medications are inher-

ently dangerous. Have second practitioner inde-
pendently check original order, dose calcula-
tions, and infusion pump programming. Establish
maximum dose limits. Norepinephrine overdose
can result in severe peripheral vasoconstriction
with resultant ischemia and necrosis of periph-
eral tissue. Assess peripheral circulation fre-
quently.

● Volume depletion should be corrected, if possi-
ble, prior to initiation of norepinephrine.

● Heparin may be added to each 500 mL of solution
to prevent thrombosis in the infused vein, peri-
venous reactions, and necrosis in patients with
severe hypotension following MI.

● Norepinephrine may deplete plasma volume and
cause ischemia of vital organs, resulting in hypo-
tension when discontinued, if used for prolonged
periods. Prolonged or large doses may also de-
crease cardiac output.

● Infusion should be discontinued gradually, upon
adequate tissue perfusion and maintenance of BP,
to prevent hypotension. Do not resume therapy
unless BP falls to 70–80 mm Hg.

IV Administration

● pH: 3.0–6.5.
● Continuous Infusion: Diluent: Dilute 4 mg in

1000 mL of D5W or D5/0.9% NaCl. Do not dilute
in 0.9% NaCl without dextrose. Concentration:
4 mcg/mL. Do not use discolored solutions
(pink, yellow, brown) or those containing a pre-
cipitate. Rate: Titrate infusion rate according to
patient response, using slowest possible rate to
correct hypotension. Administer via infusion
pump to ensure accurate dosage.

● Y-Site Compatibility: alfentanil, amikacin, ami-
odarone, anidulafungin, argatroban, ascorbic
acid, atracurium, atropine, benztropine, bivaliru-
din, bumetanide, buprenorphine, butorphanol,
calcium chloride, calcium gluconate, carbopla-
tin, caspofungin, cefazolin, cefoperazone, cefo-
taxime, cefotetan, cefoxitin, ceftazidime, ceftriax-
one, cefuroxime, chloramphenicol,
chrlopromazine, cimetidine, cisatracurium, cis-
platin, clindamycin, cyanocobalamin, cyclophos-
phamide, cyclosporine, cytarabine, daptomycin,
dexamethasone, digoxin, diltiazem, diphenhydra-
mine, dobutamine, docetaxel, dopamine, doripe-
nem, doxycycline, enalaprilat, ephedrine, epi-
nephrine, epirubicin, epoetin alfa, ertapenem,
erythromycin, esmolol, etoposide, etoposide
phosphate, famotidine, fenoldopam, fentanyl, flu-
conazole, fludarabine, gemcitabine, gentamicin,
glycopyrrolate, granisetron, heparin, hetastarch,
hydrocortisone sodium succinate, hydromor-
phone, ifosfamide, imipenem/cilastatin, isoprote-
renol, ketorolac, labetalol, lidocaine, linezolid,
lorazepam, magnesium sulfate, mannitol, mech-
lorethamine, meperidine, meropenem, metara-
minol, methotrexate, methoxamine, methyldo-
pate, methylprednisolone, metoclopramide,
metoprolol, metronidazole, micafungin, micona-
zole, midazolam, milrinone, mitoxantrone, mor-
phine, multivitamins, mycophenolate, nafcillin,
nalbuphine, naloxone, nicardipine, nitroglycerin,
nitroprusside, octreotide, ondansetron, oxacillin,
oxaliplatin, oxytocin, paclitaxel, palonosetron,
papaverine, pemetrexed, penicillin G, pentami-
dine, pentazocine, phentolamine, phenylephrine,
phytonadione, piperacillin/tazobactam, potas-
sium chloride, procainamide, prochlorperazine,
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promethazine, propofol, propranolol, protamine,
pyridoxime, ranitidine, remifentanil, streoptoki-
nase, succinylcholine, sufentanil, tacrolimus, ten-
iposide, theophylline, thiamine, thiotepa, ticarcil-
lin/clavulanate, tigecycline, tirofiban, tobramycin,
tolazoline, trimetaphan, vancomycin, vasorpessin,
vecuronium, verapamil, vincristine, vinorelbine,
vitamin B complex with C, voriconazole.

● Y-Site Incompatibility: aminophylline, ampho-
tericin B colloidal, azathioprine, dantrolene, diaz-
epam, diazoxide, folic acid, ganciclovir, indo-
methacin, pentobarbital, phenobarbital,
phenytoin, sodium bicarbonate, thiopental, tri-
methoprim/sulfamethoxazole.

Patient/Family Teaching
● Instruct patient to report headache, dizziness,

dyspnea, chest pain, or pain at infusion site
promptly.

Evaluation/Desired Outcomes
● Increase in BP to normal range.
● Increased tissue perfusion.

norethindrone, See CONTRACEPTIVES,
HORMONAL.

norethindrone/ethinyl acetate, See
CONTRACEPTIVES, HORMONAL.

nortriptyline (nor-trip-ti-leen)
Pamelor
Classification
Therapeutic: antidepressants
Pharmacologic: tricyclic antidepressants

Pregnancy Category D

Indications
Various forms of depression. Unlabeled Use:
Management of chronic neurogenic pain.

Action
Potentiates the effect of serotonin and norepineph-
rine. Has significant anticholinergic properties.
Therapeutic Effects: Antidepressant action that
develops slowly over several weeks.

Pharmacokinetics
Absorption: Well absorbed after oral administra-
tion.

Distribution: Widely distributed. Enters breast
milk in small amounts; probably crosses the pla-
centa.
Protein Binding: 92%.
Metabolism and Excretion: Mostly metabolized
by the liver (CYP2D6 isoenzyme); the CYP2D6 en-
zyme system exhibits genetic polymorphism; �7% of
population may be poor metabolizers (PMs) and
may have significantlyqnortriptyline concentrations
and anqrisk of adverse effects.
Half-life: 18–28 hr.

TIME/ACTION PROFILE (antidepressant effect)

ROUTE ONSET PEAK DURATION

PO 2–3 wk 6 wk unknown

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Angle-clo-
sure glaucoma; Alcohol intolerance (solution only).
Use Cautiously in: Pre-existing cardiovascular
disease; History of seizures; Asthma; Mayqrisk of
suicide attempt/ideation especially during early
treatment or dose adjustment; OB: Use only if clearly
needed and maternal benefits outweigh risk to fetus;
Lactation: May result in sedation in infant; discon-
tinue drug or bottle-feed; Pedi: Suicide risk may be
greater in children or adolescents. Safety not estab-
lished in children; Geri: More susceptible to adverse
reactions; doseprecommended. Geriatric men with
prostatic hyperplasia may be more susceptible to
urinary retention.

Adverse Reactions/Side Effects
CNS: SUICIDAL THOUGHTS, drowsiness, fatigue, leth-
argy, agitation, confusion, extrapyramidal reactions,
hallucinations, headache, insomnia. EENT: blurred
vision, dry eyes, dry mouth. CV: ARRHYTHMIAS, hypo-
tension, ECG changes. GI: constipation, nausea,
paralytic ileus, unpleasant taste, weight gain. GU:
urinary retention. Derm: photosensitivity. Endo:
gynecomastia. Hemat: blood dyscrasias.

Interactions
Drug-Drug: May cause hypertension, hyperpy-
rexia, seizures, and death when used with MAO in-
hibitors (avoid concurrent use—discontinue 2 wk
before starting nortriptyline). May prevent the thera-
peutic response to most antihypertensives. Hyper-
tensive crisis may occur with clonidine.qCNS de-
pression with other CNS depressants, including
alcohol, antihistamines, opioids, and sedative/
hypnotics. Adrenergic effects may beqwith other
adrenergic agents, including vasoconstrictors
and decongestants.qanticholinergic effects with
other drugs possessing anticholinergic prop-
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erties, including antihistamines, antidepres-
sants, atropine, haloperidol, phenothiazines,
quinidine, and disopyramide. Cimetidine,
fluoxetine, or hormonal contraceptivesqblood
levels and risk of toxicity.qrisk of agranulocytosis
with antithyroid agents.
Drug-Natural Products: Concomitant use of
kava-kava, valerian, or chamomile canqCNS
depression. St. John’s wort maypserum concen-
trations and efficacy.qanticholinergic effects with
jimson weed and scopolia.

Route/Dosage
PO (Adults): 25 mg 3–4 times daily, up to 150
mg/day.
PO (Geriatric Patients or Adolescents): 30–50
mg/day in divided doses or as a single dose.

Availability (generic available)
Capsules: 10 mg, 25 mg, 50 mg, 75 mg. Oral so-
lution: 10 mg/5 mL.

NURSING IMPLICATIONS
Assessment
● Monitor mental status (orientation, mood, behav-

ior).
● Assess weight and BMI initially and throughout

treatment.
● Monitor BP and pulse rate before and during ini-

tial therapy. Report significant decreases in BP or
a sudden increase in pulse rate.

● Monitor baseline and periodic ECGs in geriatric
patients or patients with heart disease. May cause
prolonged PR and QT intervals and may flatten T
waves.

● For overweight/obese individuals, monitor FBS
and cholesterol levels.

● Assess for suicidal tendencies, especially during
early therapy. Restrict amount of drug available to
patient. Risk may be increased in children, ado-
lescents, and adults �24 yrs. After starting ther-
apy, children, adolescents, and young adults
should be seen by health care professional at
least weekly for 4 wk, every 3 wk for next 4 wk,
and on advice of health care professional thereaf-
ter.

● Pain: Assess type, location, and severity of pain
before and periodically during therapy. Use pain
scale to monitor effectiveness of medication.

● Lab Test Considerations: Assess leukocyte
and differential blood counts, liver function, and
serum glucose periodically. May causeqserum
bilirubin and alkaline phosphatase. May cause
bone marrow depression. Serum glucose may be
qorp.

● Serum levels may be monitored in patients who
fail to respond to usual therapeutic dose. Thera-

peutic plasma concentration range is 50–150
ng/mL.

● May cause alterations in blood glucose levels.
● Toxicity and Overdose: Symptoms of acute

overdose include disturbed concentration, confu-
sion, restlessness, agitation, seizures, drowsiness,
mydriasis, arrhythmias, fever, hallucinations,
vomiting, and dyspnea.

● Treatment of overdose includes gastric lavage, ac-
tivated charcoal, and a stimulant cathartic. Main-
tain respiratory and cardiac function (monitor
ECG for at least 5 days) and temperature. Medica-
tions may include digoxin for HF, antiarrhyth-
mics, and anticonvulsants.

Potential Nursing Diagnoses
Ineffective coping (Indications)
Risk for injury (Side Effects)
Chronic pain (Indications)
Sexual dysfunction (Side Effects)

Implementation
● Do not confuse Pamelor (nortriptyline) with

Tambocor (flecainide).
● Taper to avoid withdrawal effects. Reduce dose

50% for 3 days, then by 50% for 3 more days,
then discontinue.

● PO: Administer medication with meals to mini-
mize gastric irritation.

● May be given as a single dose at bedtime to mini-
mize sedation during the day. Dose increases
should be made at bedtime because of sedation.

Patient/Family Teaching
● Instruct patient to take medication as directed.

Take missed doses as soon as possible unless al-
most time for next dose; if regimen is a single
dose at bedtime, do not take in the morning be-
cause of side effects. Advise patient that drug ef-
fects may not be noticed for at least 2 wk. Abrupt
discontinuation may cause nausea, vomiting, di-
arrhea, headache, trouble sleeping with vivid
dreams, and irritability.

● May cause drowsiness and blurred vision. Cau-
tion patient to avoid driving and other activities
requiring alertness until response to drug is
known.

● Instruct patient to notify health care professional
if visual changes occur. Inform patient that peri-
odic glaucoma testing may be required during
long-term therapy.

● Caution patient to make position changes slowly
to minimize orthostatic hypotension. (This side
effect is less pronounced with this medication
than with other tricyclic antidepressants.)

● Advise patient, family, and caregivers to look for
suicidality, especially during early therapy or
dose changes. Notify health care professional im-
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mediately if thoughts about suicide or dying, at-
tempts to commit suicide, new or worse depres-
sion or anxiety, agitation or restlessness, panic
attacks, insomnia, new or worse irritability, ag-
gressiveness, acting on dangerous impulses, ma-
nia, or other changes in mood or behavior or if
symptoms of serotonin syndrome occur.

● Advise patient to avoid alcohol or other CNS de-
pressant drugs during therapy and for at least 3–
7 days after therapy has been discontinued.

● Instruct patient to notify health care professional
if urinary retention occurs or if dry mouth or
constipation persists. Sugarless candy or gum
may diminish dry mouth, and an increase in fluid
intake or bulk may prevent constipation. If symp-
toms persist, dose reduction or discontinuation
may be necessary. Consult health care profes-
sional if dry mouth persists for more than 2 wk.

● Caution patient to use sunscreen and protective
clothing to prevent photosensitivity reactions.

● Alert patient that urine may turn blue-green in
color.

● Inform patient of need to monitor dietary intake.
Increase in appetite may lead to undesired weight
gain. Refer as appropriate for nutritional, weight,
or medical management.

● May have teratogenic effects. Instruct patient to
notify health care professional immediately if
pregnancy is planned or suspected.

● Advise patient to notify health care professional of
medication regimen before treatment or surgery.

● Therapy for depression is usually prolonged. Em-
phasize the importance of follow-up exams.

Evaluation/Desired Outcomes
● Increased sense of well-being.
● Renewed interest in surroundings.
● Increased appetite.
● Improved energy level.
● Improved sleep.
● Decrease in severity of chronic neurogenic pain.

Patients may require 2–6 wk of therapy before
full therapeutic effects of medication are seen.

NPH insulin (isophane insulin
suspension), See INSULINS
(intermediate-acting).

NPH/regular insulin mixtures, See
INSULIN (mixtures).

nystatin (nye-stat-in)
Mycostatin, Nadostine, Nilstat,

PMS-Nystatin
Classification
Therapeutic: antifungals (topical/local)

Pregnancy Category B
For other nystatin dosage forms, see anti-
fungals (topical) and antifungals (vaginal)

Indications
Lozenges, oral suspension: Local treatment of
oropharyngeal candidiasis. Treatment of intestinal
candidiasis.

Action
Binds to fungal cell membrane, allowing leakage of
cellular contents. Therapeutic Effects: Fungis-
tatic or fungicidal action. Spectrum: Active against
most pathogenic Candida species, including C. al-
bicans.

Pharmacokinetics
Absorption: Poorly absorbed; action is primarily
local.
Distribution: Unknown.
Metabolism and Excretion: Excreted un-
changed in the feces after oral administration.
Half-life: Unknown.

TIME/ACTION PROFILE (antifungal effects)

ROUTE ONSET PEAK DURATION

Top rapid unknown 2 hr†

†Maintenance of saliva levels required to inhibit growth of
Candida species after oral dissolution of 2 lozenges

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Some prod-
ucts may contain ethyl alcohol or benzyl alcohol—
avoid use in patients who may be hypersensitive to
or intolerant of these additives.
Use Cautiously in: Denture wearers (dentures
require soaking in nystatin suspension); Pedi: Loz-
enges, pastilles, or troches may pose a choking risk
for children �5 yr .

Adverse Reactions/Side Effects
GI: diarrhea, nausea, stomach pain (large doses),
vomiting. Derm: contact dermatitis, Stevens-John-
son syndrome.

Interactions
Drug-Drug: None significant.
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Route/Dosage
PO (Adults and Children): 400,000–600,000
units 4 times daily as oral suspension or 200,000–
400,000 units 4–5 times daily as pastilles (loz-
enges).
PO (Infants): 200,000 units 4 times daily or
100,000 units to each side of the mouth 4 times
daily.
PO (Neonates , Premature, and Low Birth
Weight): 100,000 units 4 times daily or 50,000
units to each side of the mouth 4 times a day.

Availability (generic available)
Oral suspension: 100,000 units/mL. Oral pas-
tilles (lozenges, troches): 200,000 units/troche.
Powder for oral suspension: 1/8 tsp � 500,000
units. Oral tablets: 500,000 units.

NURSING IMPLICATIONS
Assessment
● Inspect oral mucous membranes before and fre-

quently throughout therapy. Increased irritation
of mucous membranes may indicate need to dis-
continue medication.

Potential Nursing Diagnoses
Risk for impaired skin integrity (Indications)
Risk for infection (Indications)

Implementation
● PO: Suspension should be administered by plac-

ing of dose in each side of mouth. Patient1⁄2
should hold suspension in mouth or swish
throughout mouth for several minutes before
swallowing, then gargle and swallow. Use cali-
brated measuring device for liquid doses. Shake
well before administration. Pedi: For neonates

and infants, paint suspension into recesses of the
mouth.

● To prepare oral solution from powder, add 1/8
tsp (approximately 500,000 units) to 120 mL of
water and stir well. Prepare immediately before
use; contains no preservatives.

● Lozenges (pastilles) should be allowed to dis-
solve slowly and completely in mouth; do not
chew or swallow whole. Nystatin vaginal tablets
can be administered orally for treatment of oral
candidiasis.

Patient/Family Teaching
● Instruct patient to take medication as directed. If

a dose is missed, take as soon as remembered
but not if almost time for next dose. Do not dou-
ble doses. Therapy should be continued for at
least 2 days after symptoms subside.

● Pedi: Instruct parents or caregivers of infants and
children on correct dose and administration. Re-
mind them to use only the measuring devise dis-
pensed with the product.

● Advise patient to report increased irritation of
mucous membranes or lack of therapeutic re-
sponse to health care professional.

Evaluation/Desired Outcomes
● Decrease in stomatitis.
● To prevent relapse after oral therapy, therapy

should be continued for 48 hr after symptoms
have disappeared and cultures are negative.

● Therapy for a period of 2 wk is usually sufficient,
but more prolonged therapy may be necessary.

nystatin, See ANTIFUNGALS
(VAGINAL).
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octreotide (ok-tree-oh-tide)
SandoSTATIN, SandoSTATIN LAR
Classification
Therapeutic: antidiarrheals, hormones

Pregnancy Category B

Indications
Treatment of severe diarrhea and flushing episodes
in patients with GI endocrine tumors, including
metastatic carcinoid tumors and vasoactive intestinal
peptide tumors (VIPomas). Treatment of acromeg-
aly. Unlabeled Use: Management of diarrhea in
AIDS patients, patients with fistulas, chemotherapy-
induced diarrhea, and graft- vs. host–disease-in-
duced diarrhea. Treatment of hyperinsulinemic hy-
poglycemia of infancy. Management of postoperative
chylothorax.

Action
Suppresses secretion of serotonin and gastroentero-
hepatic peptides. Increases absorption of fluid and
electrolytes from the GI tract and increases transit
time. Decreases levels of serotonin metabolites. Also
suppresses growth hormone, insulin, and glucagon.
Therapeutic Effects: Control of severe flushing
and diarrhea associated with GI endocrine tumors.

Pharmacokinetics
Absorption: Well absorbed following subcut ad-
ministration and IM administration of depot form.
Distribution: Unknown.
Protein Binding: 65%.
Metabolism and Excretion: Extensive hepatic
metabolism; 32% excreted unchanged in urine.
Half-life: 1.5 hr.

TIME/ACTION PROFILE (control of
symptoms)

ROUTE ONSET PEAK DURATION

Subcut, IV unknown unknown up to 12 hr
IM (LAR) unknown 2 wk up to 4 wk

Contraindications/Precautions
Contraindicated in: Hypersensitivity.
Use Cautiously in: Gallbladder disease (qrisk of
stone formation); Renal impairment (dosepmay be
necessary); Hyperglycemia or hypoglycemia
(changes in blood glucose may occur); Fat malab-
sorption (may be aggravated); OB, Lactation: Safety
not established.

Adverse Reactions/Side Effects
CNS: dizziness, drowsiness, fatigue, headache,
weakness. EENT: visual disturbances. CV: brady-

cardia, edema, orthostatic hypotension, palpitations.
GI: ILEUS, abdominal pain, cholelithiasis, diarrhea,
fat malabsorption, nausea, vomiting. Derm: flush-
ing. Endo: hyperglycemia, hypoglycemia, hypothy-
roidism. Local: injection-site pain.

Interactions
Drug-Drug: May alter requirements for insulin
or oral hypoglycemic agents. Maypblood levels
of cyclosporine. Mayqlevels of QTc-prolonging
agents.

Route/Dosage
Carcinoid Tumors
Subcut, IV (Adults): Sandostatin—100–600
mcg/day in 2–4 divided doses during first 2 wk of
therapy (range 50–1500 mcg/day).
IM (Adults): Sandostatin LAR—20 mg q 4 wk for
2 mo; dose may be further adjusted.

VIPomas
Subcut, IV (Adults): Sandostatin—200–300
mcg/day in 2–4 divided doses during first 2 wk of
therapy (range 150–750 mcg/day).
IM (Adults): Sandostatin LAR—20 mg q 2 wk for
2 mo; dose may be further adjusted.

Suppression of Growth Hormone (Acro-
megaly)
Subcut, IV (Adults): Sandostatin—50–100 mcg
3 times daily; titrate to achieve growth hormone lev-
els �5 ng/mL or IGF-I levels �1.9 units/mL (males)
or �2.2 units/mL (females) (usual effective dose �
100–200 mcg 3 times daily.
IM (Adults): Sandostatin LAR—20 mg q 4 wk for
3 mo, then adjusted on the basis of growth hormone
levels.

Antidiarrheal
Subcut, IV (Adults): AIDS-related—100–1800
mcg/day (unlabeled).
Subcut, IV (Children): 1–10 mcg/kg q 12 hr or 1
mcg/kg IV bolus followed by a continuous infusion
of 1 mcg/kg/hr.

Persistent Hyperinsulinemic Hypoglyce-
mia of Infancy
IV (Infants): Initially 2–10 mcg/kg/day divided q
12 hr up to 40 mcg/kg/day divided q 6–8 hr.

Chylothorax
Subcut (Adults): 50–100 mcg q 8 hr.
Subcut (Children): 40 mcg/kg/day.
IV (Children): 0.3–10 mcg/kg/hr continuous in-
fusion.
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Availability (generic available)
Injection: 50 mcg/mL, 100 mcg/mL, 200 mcg/mL,
500 mcg/mL, 1000 mcg/mL. Depot injection: 10
mg, 20 mg, 30 mg.

NURSING IMPLICATIONS
Assessment
● Assess frequency and consistency of stools and

bowel sounds throughout therapy.
● Monitor pulse and BP prior to and periodically

during therapy.
● Assess patient’s fluid and electrolyte balance and

skin turgor for dehydration.
● Monitor diabetic patients for signs of hypoglyce-

mia. May require reduction in requirements for
insulin and sulfonylureas and treatment with dia-
zoxide.

● Assess for gallbladder disease; assess for pain
and monitor ultrasound examinations of gallblad-
der and bile ducts prior to and periodically dur-
ing prolonged therapy.

● Lab Test Considerations: Monitor 5-HIAA
(urinary 5-hydroxyindoleacetic acid), plasma se-
rotonin, and plasma substance P in patients with
carcinoid; plasma vasoactive intestinal peptide
(VIP) in patients with VIPoma; and free T4 and se-
rum glucose concentrations prior to and periodi-
cally during therapy in all patients taking octreo-
tide.

● Monitor quantitative 72-hr fecal fat and serum
carotene determinations periodically for possible
drug-induced aggravations of fat malabsorption.

● May cause a slightqin liver enzymes.
● May causepserum thyroxine (T4) concentra-

tions.

Potential Nursing Diagnoses
Diarrhea (Indications)

Implementation
● Do not confuse Sandostatin (octreotide) with

Sandimmune (cyclosporine).
● Do not use solution that is discolored or contains

particulate matter. Ampules should be refriger-
ated but may be stored at room temperature for
the days they will be used. Discard unused solu-
tion.

● Subcut: Administer the smallest volume needed
to achieve required dose to prevent pain at injec-
tion site. Rotate injection sites; avoid multiple in-
jections in same site within short periods of time.
Preferred injection sites are the hip, thigh, or ab-
domen.

● Administer injections between meals and at bed-
time to avoid GI side effects.

● Allow medication to reach room temperature
prior to injection to minimize local reactions at
injection site.

● IM: Mix IM solution by adding diluent included
in kit. Administer immediately after mixing into
the gluteal muscle. Avoid using deltoid site due to
pain of injection.

● Patients with carcinoid tumors and VIPomas
should continue to receive subcut dose for 2 wk
following switch to IM depot form to maintain
therapeutic level.

IV Administration

● Direct IV: Diluent: May be administered undi-
luted. Rate: Administer over 3 min.

● Intermittent Infusion: Diluent: Dilute in 50–
200 mL of 0.9% NaCl or D5W. Concentration:
1.5–250 mcg/mL. Rate: Infuse over 15–30 min.

● Y-Site Compatibility: acyclovir, alfentanyl, allo-
purinol, amifostine, amikacin, aminocaproic
acid, aminophylline, amiodarone, amphotericin
B colloidal, amphotericin B lipid complex, am-
photericin B liposome, ampicillin, ampicillin/sul-
bactam, anidulafungin, argatroban, atracurium,
azithromycin, aztreoman, bivalirudin, bleomycin,
bumetanide, buprenorphine, busulfan, butor-
phanol, calcium chloride, calcium gluconate, ca-
preomycin, carboplatin, carmustine, caspofun-
gin, cefazolin, cefepime, cefotaxime, cefotetan,
cefoxitin, ceftazidime, ceftriaxone, cefuroxime,
chloramphenicol, chlorpromazine, ciprofloxacin,
cisatracurium, cisplatin, clindamycin, cyclospor-
ine, cytarabine, dacarbazine, dactinomycin, dan-
trolene, daptomycin, daunorubicin hydrochlo-
ride, daunorubicin liposome, dexamethasone
sodium phosphate, dexmedetomidine, dexrazox-
ane, digoxin, diltiazem, diphenhydramine, dobu-
tamine, docetaxel, dolasetron, dopamine, doxo-
rubicin hydrochloride, doxorubicin liposome,
doxycycline, droperidol, enalaprilat, ephedrine,
epinephrine, epirubicin, eptifibitide, ertapenem,
erythromycin, esmolol, etoposide, etoposide
phosphate, famotidine, fenoldopam, fentanyl, flu-
conazole, fludarabine, fluorouracil, foscarnet,
fosphenytoin, furosemide, ganciclovir, gemcita-
bine, gentamicin, glycopyrrolate, granisetron,
haloperidol, heparin, hydralazine, hydrocorti-
sone, hydromorphone, idarubicin, ifosfamide,
imipenem/cilastatin, insulin, irinotecan, isoprote-
renol, ketorolac, labetalol, leucovorin calcium,
levofloxacin, lidocaine, linezolid, lorazepam,
magnesium hydroxide, mannitol, mechloreth-
amine, melphalan, meperidine, meropenem,
mesna, methohexital, methotrexate, methylpred-
nisolone, methyldopate, metoclopromide, meto-
prolol, metronidazole, midazolam, milrinone,
minocycline, mitomycin, mitoxantrone, mivacu-
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rium, morphine, mycophenolate, nafcillin, nalbu-
phine, naloxone, nesiritide, nicardipine, nitro-
glycerin, nitroprusside, norepinephrine,
ondansetron, oxaliplatin, paclitaxel, palonose-
tron, pamidronate, pancuronium, pemetrexed,
pentamidine, pentazocine, pentobarbital, pheno-
barbital, phentolamine, phenylephrine, piperacil-
lin/tazobactam, potassium acetate, potassium
chloride, potassium phosphates, procainamide,
prochlorperazine, promethazine, propranolol,
quinapristin/dalfopristin, ranitidine, remifentanyl,
rocuronium, sodium acetate, sodium bicarbon-
ate, sodium phosphates, streptozocin, succinyl-
choline, sufentanil, tacrolimus, teniposide, thio-
pental, thiotepa, ticarcillin/clavulanate,
tigecycline, tirofiban, tobramycin, topotecan, tri-
methoprim/sulfamethoxazole, vancomycin, vaso-
pressin, vecuronium, verapamil, vinblastine, vin-
cristine, vinorelbine, voriconazole, zidovudine,
zoledronic acid.

● Y-Site Incompatibility: dantrolene, diazepam,
micafungin, phenytoin.

Patient/Family Teaching
● May cause dizziness, drowsiness, or visual distur-

bances. Caution patient to avoid driving or other
activities requiring alertness until response to
medication is known.

● Advise patient to change positions slowly to mini-
mize orthostatic hypotension.

● Home Care Issues: Instruct patients administer-
ing octreotide at home on correct technique for
injection, storage, and disposal of equipment.

● Instruct patient to administer octreotide exactly
as directed. If a dose is missed, administer as
soon as possible, then return to regular schedule.
Do not double doses.

Evaluation/Desired Outcomes
● Decrease in severity of diarrhea and improvement

of electrolyte imbalances in patients with carci-
noid or VIP-secreting tumors.

● Relief of symptoms and suppressed tumor growth
in patients with pituitary tumors associated with
acromegaly.

● Management of diarrhea in patients with AIDS.

OLANZapine (oh-lan-za-peen)
ZyPREXA, ZyPREXA Intramuscular,
ZyPREXA Relprevv, ZyPREXA Zydis

Classification
Therapeutic: antipsychotics, mood stabiliz-
ers
Pharmacologic: thienobenzodiazepines

Pregnancy Category C

Indications
Schizophrenia. Acute therapy of manic or mixed epi-
sodes associated with bipolar I disorder (as mon-
otherapy [adults and adolescents] or with lithium or
valproate [adults only]). Maintenance therapy of bi-
polar I disorder. Acute agitation due to schizophre-
nia or bipolar I mania (IM). Depressive episodes as-
sociated with bipolar I disorder (when used with
fluoxetine). Treatment-resistant depression (when
used with fluoxetine). Unlabeled Use: Manage-
ment of anorexia nervosa. Treatment of nausea and
vomiting related to highly emetogenic chemother-
apy.

Action
Antagonizes dopamine and serotonin type 2 in the
CNS. Also has anticholinergic, antihistaminic, and
anti–alpha1-adrenergic effects. Therapeutic Ef-
fects: Decreased manifestations of psychoses.

Pharmacokinetics
Absorption: Well absorbed but rapidly metabo-
lized by first-pass effect, resulting in 60% bioavaila-
bility. Conventional tablets and orally disintegrating
tablets (Zydis) are bioequivalent. IM administration
results in significantly higher blood levels (5 times
that of oral).
Distribution: Extensively distributed.
Protein Binding: 93%.
Metabolism and Excretion: Highly metabolized
(mostly by the hepatic P450 CYP 1A2 system); 7%
excreted unchanged in urine.
Half-life: 21–54 hr.

TIME/ACTION PROFILE (antipsychotic effects)

ROUTE ONSET PEAK* DURATION

PO unknown 6 hr unknown
IM rapid 15–45 min 2–4 hr

*Blood levels

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Lactation:
Discontinue drug or bottle feed; Phenylketonuria
(orally disintegrating tablets contain aspartame).
Use Cautiously in: Patients with hepatic impair-
ment; Patients at risk for aspiration; Cardiovascular
or cerebrovascular disease; History of seizures; His-
tory of attempted suicide; Diabetes or risk factors
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for diabetes (may worsen glucose control); Pros-
tatic hyperplasia; Angle-closure glaucoma; History of
paralytic ileus; Dysphagia and aspiration have been
associated with antipsychotic drug use; use with cau-
tion in patients at risk for aspiration; OB: Neonates
atqrisk for extrapyramidal symptoms and with-
drawal after delivery when exposed during the 3rd
trimester; use only if maternal benefit outweighs risk
to fetus; Pedi: Children �13 yr (safety not estab-
lished); adolescents atqrisk for weight gain and hy-
perlipidemia; Geri: May requirepdoses;qrisk of
mortality in elderly patients treated for dementia-re-
lated psychosis.

Adverse Reactions/Side Effects
CNS: NEUROLEPTIC MALIGNANT SYNDROME, SEIZURES,
SUICIDAL THOUGHTS, agitation, delirium, dizziness,
headache, restlessness, sedation, weakness, dys-
tonia, insomnia, mood changes, personality disor-
der, speech impairment, tardive dyskinesia. EENT:
amblyopia, rhinitis,qsalivation, pharyngitis. Resp:
cough, dyspnea. CV: bradycardia, chest pain, ortho-
static hypotension, tachycardia. GI: constipation,
dry mouth,qliver enzymes, weight loss or gain, ab-
dominal pain,qappetite, nausea,qthirst. GU: im-
potence,plibido, urinary incontinence. Hemat:
AGRANULOCYTOSIS, leukopenia, neutropenia. Derm:
photosensitivity. Endo: amenorrhea, galactorrhea,
goiter, gynecomastia, hyperglycemia. Metab: dysli-
pidemia. MS: hypertonia, joint pain. Neuro:
tremor. Misc: fever, flu-like syndrome.

Interactions
Drug-Drug: Effects may bepby concurrent car-
bamazepine, omeprazole, or rifampin.qhypo-
tension may occur with antihypertensives.qCNS
depression may occur with concurrent use of alco-
hol or other CNS depressants; concurrent use of
IM olanzapine and parenteral benzodiazepines
should be avoided. May antagonize the effects of le-
vodopa or other dopamine agonists. Fluvoxam-
ine mayqlevels. Nicotine canpolanzapine levels.

Route/Dosage
Schizophrenia
PO (Adults —Most Patients): 5–10 mg/day ini-
tially; mayqat weekly intervals by 5 mg/day (target
dose � 10 mg/day; not to exceed 20 mg/day).
PO (Adults —Debilitated or Nonsmoking Fe-
male Patients �65 yr): Initiate therapy at 5 mg/
day.
PO (Children 13–17 yr): 2.5–5 mg/day initially;
mayqat weekly intervals by 2.5–5 mg/day (target
dose � 10 mg/day; not to exceed 20 mg/day).
IM (Adults): Oral olanzapine dose � 10 mg/
day—210 mg every 2 weeks or 410 mg every 4
weeks for the first 8 weeks, then 150 mg every 2

weeks or 300 mg every 4 weeks as maintenance
therapy; Oral olanzapine dose � 15 mg/day—
300 mg every 2 weeks for the first 8 weeks, then 210
mg every 2 weeks or 405 mg every 4 weeks as main-
tenance therapy; Oral olanzapine dose � 20 mg/
day—300 mg every 2 weeks for the first 8 weeks,
then 300 mg every 2 weeks as maintenance therapy.
IM (Adults —Debilitated or Nonsmoking Fe-
male Patients �65 yr): Initiate therapy at 150 mg
every 4 weeks.

Acute Manic or Mixed Episodes Associ-
ated with Bipolar I Disorder
PO (Adults): 10–15 mg/day initially (use 10 mg/
day when used with lithium or valproate); mayq
every 24 hr by 5 mg/day (not to exceed 20 mg/day).
PO (Children 13–17 yr): 2.5–5 mg/day initially;
mayqby 2.5–5 mg/day (target dose � 10 mg/day;
not to exceed 20 mg/day).

Maintenance Treatment of Bipolar I Dis-
order
PO (Adults): Continue at the dose required to
maintain symptom remission (usual dose: 5–20
mg/day.
PO (Children 13–17 yr): Continue at the lowest
dose required to maintain symptom remission.

Acute Agitation due to Schizophrenia or
Bipolar I Mania
IM (Adults): 10 mg, may repeat in 2 hr, then 4 hr
later.
IM (Adults �65 yr): Initiate therapy with 5 mg.

Depressive Episodes Associated with Bi-
polar I Disorder
PO (Adults): 5 mg/day with fluoxetine 20 mg/day
(both given in evening); mayqfluoxetine dose up to
50 mg/day and olanzapine dose up to 12.5 mg/day.

Treatment-Resistant Depression
PO (Adults): 5 mg/day with fluoxetine 20 mg/day
(both given in evening); mayqfluoxetine dose up to
50 mg/day and olanzapine dose up to 20 mg/day.

Availability (generic available)
Tablets: 2.5 mg, 5 mg, 7.5 mg, 10 mg, 15 mg, 20
mg. Cost: 2.5 mg $950.00/90, 5 mg $1,215.99/90,
7.5 mg $1,397.97/90, 10 mg $1,788.98/90, 15 mg
$2,701.99/90, 20 mg $3.791.06/90. Orally disin-
tegrating tablets (Zydis): 5 mg, 10 mg, 15 mg, 20
mg. Cost: 5 mg $1,309.10/90, 10 mg $1,927.89/90.
Powder for injection (Zyprexa Intramuscu-
lar): 10 mg/vial. Powder for injection (Zyprexa
Relprevv): 210 mg/vial, 300 mg/vial, 405 mg/vial.
In combination with: fluoxetine (Symbyax; see
Appendix B).



Name /bks_51510_deglin_dg/51510_o        02/21/2012 01:44PM     Plate # 0-Composite pg 943   # 5

OLANZapine 943

� Canadian drug name. � Genetic implication. Strikethrough � Discontinued.

*CAPITALS indicates life-threatening; underlines indicate most frequent.

O

NURSING IMPLICATIONS
Assessment
● Assess mental status (orientation, mood, behav-

ior) before and periodically during therapy. Mon-
itor closely for notable changes in behavior that
could indicate the emergence or worsening of su-
icidal thoughts or behavior or depression.

● Monitor BP (sitting, standing, lying), ECG, pulse,
and respiratory rate before and frequently during
dose adjustment.

● Assess weight and BMI initially and throughout
therapy.

● Observe patient carefully when administering
medication to ensure that medication is taken
and not hoarded or cheeked.

● Assess fluid intake and bowel function. Increased
bulk and fluids in the diet may help minimize
constipation.

● Monitor patient for onset of akathisia (restless-
ness or desire to keep moving) and extrapyrami-
dal side effects (parkinsonian—difficulty
speaking or swallowing, loss of balance control,
pill rolling of hands, mask-like face, shuffling
gait, rigidity, tremors; and dystonic—muscle
spasms, twisting motions, twitching, inability to
move eyes, weakness of arms or legs) every 2 mo
during therapy and 8–12 wk after therapy has
been discontinued. Report these symptoms if they
occur, as reduction in dose or discontinuation of
medication may be necessary. Trihexyphenidyl or
benztropine may be used to control symptoms.

● Monitor for tardive dyskinesia (uncontrolled
rhythmic movement of mouth, face, and extremi-
ties; lip smacking or puckering; puffing of
cheeks; uncontrolled chewing; rapid or worm-
like movements of tongue, excessive blinking of
eyes). Report immediately; may be irreversible.

● Monitor for development of neuroleptic malig-
nant syndrome (fever, respiratory distress, tachy-
cardia, seizures, diaphoresis, hypertension or hy-
potension, pallor, tiredness, severe muscle
stiffness, loss of bladder control). Notify health
care professional immediately if these symptoms
occur.

● Monitor for symptoms related to hyperprolactine-
mia (menstrual abnormalities, galactorrhea, sex-
ual dysfunction).

● Zyprexa Relprevv: Observe for signs and symp-
toms of Post-injection Delirium/Sedation Syn-
drome (dizziness, confusion, disorientation,
slurred speech, altered gait, difficulty ambulating,
weakness, agitation, extrapyramidal symptoms,
hypertension, convulsion, reduced level of con-

sciousness ranging from mild sedation to coma)
for at least 3 hrs after injection.

● Lab Test Considerations: Evaluate CBC, liver
function tests, and ocular examinations periodi-
cally during therapy. May causepplatelets. May
causeqbilirubin, AST, ALT, GGT, CPK, and alka-
line phosphatase.

● Monitor blood glucose prior to and periodically
during therapy.

● Monitor serum prolactin prior to and periodically
during therapy. May causeqserum prolactin lev-
els.

● Monitor CBC frequently during initial months of
therapy in patients with pre-existing or history of
low WBC. May cause leukopenia, neutropenia, or
agranulocytosis. Discontinue therapy if this oc-
curs.

● May cause hyperlipidemia; monitor serum lipids
prior to and periodically during therapy.

Potential Nursing Diagnoses
Disturbed thought process (Indications)
Impaired oral mucous membrane (Side Effects)
Sexual dysfunction (Side Effects)

Implementation
● Do not confuse Zyprexa (olanzapine) with Celexa

(citalopram), quetiapine, Zyrtec (cetirizine), Re-
prexain (hydrocodone/ibuprofen), Zestril (lisi-
nopril), or Zelapar (selegiline).

● Zyprexa Relprevv is only prescribed through the
Zyprexa Relprevv Patient Care Program. Pre-
scribers, pharmacies, and patients must be edu-
cated about the program and must comply with
the program requirements.

● PO: May be administered without regard to
meals.

● For orally disintegrating tablets, peel back foil on
blister, do not push tablet through foil. Using dry
hands, remove from foil and place entire tablet in
mouth. Tablet will disintegrate with or without
liquid.

● IM: Reconstitute with 2.1 mL of sterile water for
injection for a concentration of 5 mg/mL. Solu-
tion should be clear and yellow; do not adminis-
ter solutions that are discolored or contain par-
ticulate matter. Inject slowly, deep into muscle.
Do not administer IV or subcutaneously. Adminis-
ter within 1 hr of reconstitution. Discard unused
solution.

● For Zyprexa Relprevv: Use gloves when prepar-
ing; solution may be irritating to skin. Use only
diluent provided by manufacturer. Dilute 150 mg
or 210 mg dose with 1.3 mL, 300 mg with 1.8 mL
and 405 mg with 2.3 mL of diluent. Loosen pow-
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der by tapping vial; inject diluent into powder.
Remove needle from vial holding vial upright to
prevent loss of solution. Engage needle safety de-
vice as explained by manufacturer. Pad a hard
surface and tap vial repeatedly until no powder or
yellow, dry clumps are visible. Shake vial vigor-
ously until suspension appears smooth and con-
sistent in color and texture. Solution will be yel-
low and opaque. Allow foam to dissipate.
Suspension is stable for 24 hrs at room tempera-
ture; if not used immediately, shake to resuspend.
Concentration: 150 mg/mL. Replace needle
with 19 gauge, 1.5 inch or 2 inch for obese pa-
tients. Slowly withdraw desired amount from vial;
150 mg � 1 mL, 210 mg � 1.4 mL, 300 mg � 2
mL, 405 mg � 2.7 mL. Administer immediately
deep IM gluteal after withdrawing. Do not mas-
sage injection site. Patient must be observed for at
least 3 hrs after injection for Post-Injection Delir-
ium/Sedation Syndrome.

Patient/Family Teaching
● Advise patient to take medication as directed and

not to skip doses or double up on missed doses.
May need to discontinue gradually. Advise patient
to read the Medication Guide prior to starting
therapy and with each Rx refill in case of changes.
Explain the Zyprexa Relprevv Patient Care Pro-
gram to patient and encourage patient to enroll
in the Zyprexa Relprevv Patient Care Program
registry.

● Inform patient of possibility of extrapyramidal
symptoms and tardive dyskinesia. Instruct patient
to report these symptoms immediately to health
care professional.

● Advise patient to change positions slowly to mini-
mize orthostatic hypotension.

● Medication may cause drowsiness. Caution pa-
tient to avoid driving or other activities requiring
alertness until response to the medication is
known. Patients receiving Zyprexa Relprevv
should not drive for 24 hrs following injection.

● Advise patient and family to notify health care
professional if thoughts about suicide or dying,
attempts to commit suicide; new or worse de-
pression; new or worse anxiety; feeling very agi-
tated or restless; panic attacks; trouble sleeping;
new or worse irritability; acting aggressive; being
angry or violent; acting on dangerous impulses;
an extreme increase in activity and talking, other
unusual changes in behavior or mood occur.

● Advise patient to notify health care professional of
all Rx or OTC medications, vitamins, or herbal
products being taken and to consult with health
care professional before taking other medica-
tions and alcohol.

● Advise patient to use sunscreen and protective
clothing when exposed to the sun. Extremes of
temperature (exercise, hot weather, hot baths or
showers) should also be avoided; this drug im-
pairs body temperature regulation.

● Instruct patient to use saliva substitute, frequent
mouth rinses, good oral hygiene, and sugarless
gum or candy to minimize dry mouth. Consult
dentist if dry mouth continues for �2 wk.

● Advise patient to notify health care professional of
medication regimen before treatment or surgery.

● Instruct patient to notify health care professional
promptly if sore throat, fever, unusual bleeding or
bruising, rash, symptoms of Post-Injection Delir-
ium/Sedation Syndrome, or weakness, tremors,
visual disturbances, dark-colored urine, clay-col-
ored stools, menstrual abnormalities, galactor-
rhea or sexual dysfunction occur.

● Advise patient to notify health care professional if
pregnancy is planned or suspected, or if breast-
feeding or planning to breastfeed.

● Emphasize the importance of routine follow-up
exams and continued participation in psychother-
apy.

Evaluation/Desired Outcomes
● Decrease in excitable, manic behavior.
● Decrease in positive symptoms (delusions, hallu-

cinations) of schizophrenia.
● Decrease in negative symptoms (social with-

drawal, flat, blunted affect) of schizophrenia.
● Increased sense of well-being.
● Decreased agitation.

olmesartan, See ANGIOTENSIN II
RECEPTOR ANTAGONISTS.

olsalazine (ole-sal-a-zeen)
Dipentum
Classification
Therapeutic: gastrointestinal anti-inflamma-
tories

Pregnancy Category C

Indications
Ulcerative colitis (when patients cannot tolerate sul-
fasalazine).

Action
Locally acting anti-inflammatory action in the colon,
where activity is probably due to inhibition of pros-
taglandin synthesis. Therapeutic Effects: Reduc-
tion in the symptoms of inflammatory bowel disease.
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Pharmacokinetics
Absorption: Acts locally in colon, where 98–99%
is converted to mesalamine (5-aminosalicylic acid).
Distribution: Action is primarily local and re-
mains in the colon.
Metabolism and Excretion: 2% absorbed into
systemic circulation is rapidly metabolized; mostly
eliminated as mesalamine in the feces.
Half-life: 0.9 hr.

TIME/ACTION PROFILE (levels)

ROUTE ONSET PEAK DURATION

PO unknown 1 hr; 4–8 hr 12 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity reactions to
salicylates; Cross-sensitivity with furosemide, sulfo-
nylurea hypoglycemic agents, or carbonic anhydrase
inhibitors may exist; Glucose-6–phosphate dehy-
drogenase (G6PD) deficiency; Urinary tract or intes-
tinal obstruction; Porphyria; Lactation: Lactation;
Pedi: Children �2 yr (safety not established).
Use Cautiously in: Severe hepatic or renal im-
pairment; Renal impairment (qrisk of renal tubular
damage); OB: Pregnancy; Geri: Considerpbody
mass, hepatic/renal/cardiac function, intercurrent
illness and drug therapies.

Adverse Reactions/Side Effects
CNS: ataxia, confusion, dizziness, drowsiness, head-
ache, mental depression, psychosis, restlessness.
GI: diarrhea, abdominal pain, anorexia, exacerba-
tion of colitis, drug-induced hepatitis, nausea, vomit-
ing. Derm: itching, rash. Hemat: blood dyscrasias.

Interactions
Drug-Drug:qrisk of bleeding after neuraxial an-
esthesia with low molecular weight heparins
and heparinoids; discontinue olsalazine before in-
itiation of therapy or monitor closely if discontinua-
tion not possible. Maypmetabolism, andqeffects/
toxicity of mercaptopurine or thioguanine with
andqrisk of myelosuppression (use lowest possible
dose and monitor closely).qrisk of developing
Reye’s syndrome; avoid olsalazine during 6 wk after
varicella vaccine.

Route/Dosage
PO (Adults): 500 mg twice daily.

Availability
Capsules: 250 mg.

NURSING IMPLICATIONS
Assessment
● Assess patient for allergy to sulfonamides and sa-

licylates. Patients allergic to sulfasalazine may
take mesalamine or olsalazine without difficulty,
but therapy should be discontinued if rash or fe-
ver occur.

● Monitor intake and output ratios. Fluid intake
should be sufficient to maintain a urine output of
at least 1200–1500 mL daily to prevent crystallu-
ria and stone formation.

● Inflammatory Bowel Disease: Assess abdomi-
nal pain and frequency, quantity, and consistency
of stools at the beginning of and throughout ther-
apy.

● Lab Test Considerations: Monitor urinalysis,
BUN, and serum creatinine prior to and periodi-
cally during therapy.

● Olsalazine may causeqAST and ALT levels.
● Lab Test Considerations: Monitor CBC prior

to and every 3–6 mo during prolonged therapy.
Discontinue olsalazine if blood dyscrasias occur.

Potential Nursing Diagnoses
Acute pain (Indications)
Diarrhea (Indications)

Implementation
● PO: Administer with food in evenly divided doses

every 12 hr.

Patient/Family Teaching
● Instruct patient to take medication as directed,

even if feeling better. Take missed doses as soon
as remembered unless almost time for next dose.

● May cause dizziness. Caution patient to avoid
driving or other activities that require alertness
until response to medication is known.

● Advise patient to notify health care professional if
skin rash, sore throat, fever, mouth sores, un-
usual bleeding or bruising, wheezing, fever, or
hives occurs.

● Instruct patient to notify health care professional
if symptoms do not improve after 1–2 mo of
therapy.

● Instruct patient to notify health care professional
if symptoms worsen or do not improve. If symp-
toms of acute intolerance (cramping, acute ab-
dominal pain, bloody diarrhea, fever, headache,
rash) occur, discontinue therapy and notify
health care professional immediately.

● Inform patient that proctoscopy and sigmoidos-
copy may be required periodically during treat-
ment to determine response.
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Evaluation/Desired Outcomes
● Decrease in diarrhea and abdominal pain.
● Return to normal bowel pattern in patients with

inflammatory bowel disease. Effects may be seen
within 3–21 days. The usual course of therapy is
3–6 wk.

● Maintenance of remission in patients with inflam-
matory bowel disease.

● Decrease in pain and inflammation, and increase
in mobility in patients with rheumatoid arthritis.

omega-3-acid ethyl esters
(ohme-ga three as-id eth-il es-
ters)
Lovaza
Classification
Therapeutic: lipid-lowering agents
Pharmacologic: fatty acids

Pregnancy Category C

Indications
Hypertriglyceridemia (triglycerides �500 mmg/dL)
in adults; used with specific diet.

Action
Inhibits synthesis of triglycerides. Therapeutic Ef-
fects: Lowering of triglycerides.

Pharmacokinetics
Absorption: Well absorbed.
Distribution: Unknown.
Metabolism and Excretion: Incorporated into
phospholipids.
Half-life: Unknown.

TIME/ACTION PROFILE (lowering of
triglycerides)

ROUTE ONSET PEAK DURATION

PO unknown 2 mo unknown

Contraindications/Precautions
Contraindicated in: Hypersensitivity.
Use Cautiously in: Allery/hypersensitivity to fish;
OB, Lactation: Pregnancy or lactation; Pedi: Safety
not established.

Adverse Reactions/Side Effects
GI: altered taste, eructation. Derm: rash.

Interactions
Drug-Drug: Mayqrisk of bleeding with aspirin
or warfarin.

Route/Dosage
PO (Adults): 4 g/day; may be given as a single dose
or 2 g twice daily.

Availability
Gelatin capsules (oil-filled): 1 g. Cost: $536.98/
360.

NURSING IMPLICATIONS
Assessment
● Obtain a diet history, especially with regard to fat

consumption.
● Lab Test Considerations: Monitor serum tri-

glyceride levels prior to and periodically during
therapy.

● Monitor serum ALT periodically during therapy.
May causeqserum ALT without concurrentqin
AST levels.

● Monitor serum LDL cholesterol levels periodically
during therapy. May causeqin serum LDL levels.

Potential Nursing Diagnoses
Noncompliance (Patient/Family Teaching)

Implementation
● Do not confuse Lovaza with lorazepam.
● An appropriate lipid-lowering diet should be fol-

lowed before therapy and should continue during
therapy.

● PO: May be taken as a single 4-g dose or as 2 g
twice daily. May be administered with meals.
Swallow capsules whole; do not break or chew.

Patient/Family Teaching
● Instruct patient to take medication as directed,

not to skip doses or double up on missed doses.
Medication helps control but does not cure ele-
vated serum triglyceride levels.

● Advise patient that this medication should be used
in conjunction with diet restrictions (fat, choles-
terol, carbohydrates, alcohol), exercise, weight
loss in overweight patients, and control of medi-
cal problems (such as diabetes mellitus and hy-
pothyroidism) that may contribute to hypertri-
glyceridemia.

● Emphasize the importance of follow-up exams to
determine effectiveness.

Evaluation/Desired Outcomes
● Lowering of serum triglyceride levels. Patients

who do not have an adequate response after 2 mo
of treatment should be withdrawn from therapy.

omeprazole (o-mep-ra-zole)
Losec, PriLOSEC, PriLOSEC OTC

Classification
Therapeutic: antiulcer agents
Pharmacologic: proton-pump inhibitors

Pregnancy Category C
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Indications
GERD/maintenance of healing in erosive esophagitis.
Duodenal ulcers (with or without anti-infectives for
Helicobacter pylori). Short-term treatment of active
benign gastric ulcer. Pathologic hypersecretory con-
ditions, including Zollinger-Ellison syndrome. Re-
duction of risk of GI bleeding in critically ill patients.
OTC: Heartburn occurring �twice/wk.

Action
Binds to an enzyme on gastric parietal cells in the
presence of acidic gastric pH, preventing the final
transport of hydrogen ions into the gastric lumen.
Therapeutic Effects: Diminished accumulation
of acid in the gastric lumen with lessened gastro-
esophageal reflux. Healing of duodenal ulcers.

Pharmacokinetics
Absorption: Rapidly absorbed following oral ad-
ministration; immediate release formulation con-
tains bicarbonate to prevent acid degradation.
Distribution: Good distribution into gastric parie-
tal cells.
Protein Binding: 95%.
Metabolism and Excretion: Extensively metabo-
lized by the liver.
Half-life: 0.5–1 hr (qin liver disease to 3 hr).

TIME/ACTION PROFILE (antisecretory effects)

ROUTE ONSET PEAK DURATION

PO-delayed
release

within 1 hr within 2 hr 72–96 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Lactation:
Discontinue omeprazole or discontinue breastfeed-
ing.
Use Cautiously in: Liver disease (dosepmay be
necessary); OB, Lactation, Pedi: Safety not estab-
lished in pregnant or breastfeeding women, or chil-
dren �1 yr; Patients using high-doses for �1 year
(qrisk of hip, wrist, or spine fractures).

Adverse Reactions/Side Effects
CNS: dizziness, drowsiness, fatigue, headache,
weakness. CV: chest pain. GI: abdominal pain, acid
regurgitation, constipation, diarrhea, flatulence,
nausea, vomiting. F and E: hypomagnesemia (espe-
cially if treatment duration �3 mo). Derm: itching,
rash. MS: bone fracture. Misc: allergic reactions.

Interactions
Drug-Drug: Omeprazole is metabolized by the
CYP450 enzyme system and may compete with other
agents metabolized by this system.pmetabolism
and mayqeffects of antifungal agents, diaze-

pam, digoxin, flurazepam, triazolam, cyclo-
sporine, phenytoin, saquinavir, tacrolimus,
and warfarin. Maypabsorption of drugs requiring
acid pH, including ketoconazole, itraconazole,
ampicillin, iron salts, and digoxin. Has been
used safely with antacids. May significantlypeffects
of atazanavir and nelfinavir (concurrent use not
recommended). Mayqrisk of bleeding with warfa-
rin (monitor INR/PT). Voriconazole mayqlevels.
Maypthe antiplatelet effects of clopidogrel; avoid
concurrent use. Mayqlevels of cilostazol; con-
siderpdose of cilostazol from 100 mg twice daily to
50 mg twice daily. Rifampin mayplevels and may
presponse; avoid concurrent use. Hypomagnese-
miaqrisk of digoxin toxicity. Mayqlevels of tac-
rolimus.
Drug-Natural Products: St. John’s wort may
plevels and maypresponse; avoid concurrent use.

Route/Dosage
PO (Adults): GERD/erosive esophagitis—20 mg
once daily. Duodenal ulcers associated with H. py-
lori—40 mg once daily in the morning with clarith-
romycin for 2 wk, then 20 mg once daily for 2 wk or
20 mg twice daily with clarithromycin 500 mg twice
daily and amoxicillin 1000 mg twice daily for 10
days (if ulcer is present at beginning of therapy,
continue omeprazole 20 mg daily for 18 more
days); has also been used with clarithromycin and
metronidazole. Gastric ulcer—40 mg once daily
for 4–6 wk. Reduction of the risk of GI bleeding
in critically ill patients—40 mg initially, then an-
other 40 mg 6–8 hr later, followed by 40 mg once
daily for up to 14 days. Gastric hypersecretory con-
ditions—60 mg once daily initially; may be in-
creased up to 120 mg 3 times daily (doses �80 mg/
day should be given in divided doses); OTC—20
mg once daily for up to 14 days.
PO (Children 1–16 yr and 5–9 kg): GERD/ero-
sive esophagitis—5 mg once daily.
PO (Children 1–16 yr and 10–19 kg): GERD/
erosive esophagitis—10 mg once daily.
PO (Children 1–16 yr and �20 kg): GERD/ero-
sive esophagitis—20 mg once daily.

Availability (generic available)
Delayed-release capsules: 10 mg, 20 mgRx, OTC,
40 mg. Delayed-release powder for oral sus-
pension (peach-mint): 2.5 mg/packet, 10 mg/
packet. In combination with: metronidazole and
clarithromycin in a compliance package (Losec 1-2-
3 M); with amoxicillin and clarithromycin in a com-
pliance package (Losec 1-2-3-A) (both in Canada
only); with sodium bicarbonate (Zegerid [OTC]; see
Appendix B).
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NURSING IMPLICATIONS
Assessment
● Assess patient routinely for epigastric or abdomi-

nal pain and frank or occult blood in the stool,
emesis, or gastric aspirate.

● Lab Test Considerations: Monitor CBC with
differential periodically during therapy.

● May causeqAST, ALT, alkaline phosphatase, and
bilirubin.

● May cause serum gastrin concentrations toq
during first 1–2 wk of therapy. Levels return to
normal after discontinuation of omeprazole.

● Monitor INR and prothrombin time in patients
taking warfarin.

● May cause hypomagnesemia. Monitor serum
magnesium prior to and periodically during ther-
apy.

Potential Nursing Diagnoses
Acute pain (Indications)

Implementation
● Do not confuse Prilosec (omeprazole) with Pro-

zac (fluoxetine) or Pristiq (desvenlafaxine). Do
not confuse omeprazole with fomepizole.

● PO: Administer doses before meals, preferably in
the morning. Capsules should be swallowed
whole; do not crush or chew. Capsules may be
opened and sprinkled on cool applesauce, entire
mixture should be ingested immediately and fol-
lowed by a drink of water. Do not store for future
use.

● Powder for oral suspension: Administer on
empty stomach, as least 1 hr before a meal. For
patients with nasogastric or enteral feeding, sus-
pend feeding for 3 hr before and 1 hr after ad-
ministration. Empty packet contents into a small
cup containing 1–2 tablespoons of water. Do
not use other liquids or foods. If adminis-
tered through a nasogastric tube, suspend in 20
mL of water. Stir well and drink immediately. Re-
fill cup with water and drink again.

● May be administered concurrently with antacids.

Patient/Family Teaching
● Instruct patient to take medication as directed for

the full course of therapy, even if feeling better.
Take missed doses as soon as remembered but
not if almost time for next dose. Do not double
doses.

● May cause occasional drowsiness or dizziness.
Caution patient to avoid driving or other activities
requiring alertness until response to medication
is known.

● Instruct patient to notify health care professional
of all Rx or OTC medications, vitamins, or herbal
products being taken and consult health care
professional before taking any new medications.

● Advise patient to avoid alcohol, products contain-
ing aspirin or NSAIDs, and foods that may cause
an increase in GI irritation.

● Advise patient to report onset of black, tarry
stools; diarrhea; abdominal pain; or persistent
headache to health care professional promptly.

● Advise female patient to notify health care profes-
sional if pregnancy is planned or suspected or if
breastfeeding.

Evaluation/Desired Outcomes
● Decrease in abdominal pain or prevention of gas-

tric irritation and bleeding. Healing of duodenal
ulcers can be seen on x-ray examination or en-
doscopy.

● Decrease in symptoms of GERD and erosive
esophagitis. Therapy is continued for 4–8 wk af-
ter initial episode.

ondansetron (on-dan-se-tron)
Zofran, Zofran ODT, Zuplenz
Classification
Therapeutic: antiemetics
Pharmacologic: 5-HT3 antagonists

Pregnancy Category B

Indications
Prevention of nausea and vomiting associated with
highly or moderately emetogenic chemotherapy.
PO: Prevention of nausea and vomiting associated
with radiation therapy. Prevention and treatment of
postoperative nausea and vomiting.

Action
Blocks the effects of serotonin at 5-HT3–receptor
sites (selective antagonist) located in vagal nerve
terminals and the chemoreceptor trigger zone in the
CNS. Therapeutic Effects: Decreased incidence
and severity of nausea and vomiting following
chemotherapy or surgery.

Pharmacokinetics
Absorption: IV administration results in complete
bioavailability; 100% absorbed following oral ad-
ministration.
Distribution: Unknown.
Metabolism and Excretion: Extensively metabo-
lized by the liver (primarily by CYP3A4); 5% ex-
creted unchanged by the kidneys.
Half-life: Adults—3.5–5.5 hr; Children 5 mo–
12 yr—2.9 hr.

TIME/ACTION PROFILE (antiemetic effect)

ROUTE ONSET PEAK DURATION

PO, IV rapid 15–30 min 4–8 hr
IM rapid 40 min unknown
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Contraindications/Precautions
Contraindicated in: Hypersensitivity; Orally dis-
integrating tablets contain aspartame and should not
be used in patients with phenylketonuria; Congenital
long QT syndrome; Concurrent use of apomorphine.
Use Cautiously in: Hepatic impairment (daily
dose not to exceed 8 mg); Abdominal surgery (may
mask ileus); OB, Lactation, Pedi: Pregnancy, lacta-
tion, or children �3 yr (PO) or �1 mo (parenteral)
(safety not established) .

Adverse Reactions/Side Effects
CNS: headache, dizziness, drowsiness, fatigue,
weakness. CV: TORSADE DE POINTES, QT interval pro-
longation. GI: constipation, diarrhea, abdominal
pain, dry mouth,qliver enzymes. Neuro: extrapy-
ramidal reactions.

Interactions
Drug-Drug: Use with apomorphineqrisk of se-
vere hypotension and loss of consciousness; concur-
rent use contraindicated. Carbamazepine, phe-
nytoin, and rifampin mayplevels.

Route/Dosage
PO (Adults): Prevention of nausea/vomiting as-
sociated with highly-emetogenic chemother-
apy—24 mg 30 min prior to chemotherapy.
PO (Adults and Children �11 yr): Prevention of
nausea/vomiting associated with moderately
emetogenic chemotherapy—8 mg 30 min prior to
chemotherapy and repeated 8 hr later; 8 mg q 12 hr
may be given for 1–2 days following chemotherapy.
Prevention of radiation-induced nausea/vomit-
ing—8 mg 1–2 hr prior to radiation; may be re-
peated q 8 hr, depending on type, location, and ex-
tent of radiation. Prevention of postoperative
nausea/vomiting—16 mg 1 hr before induction of
anesthesia.
PO (Children 4–11 yr): Prevention of nausea/
vomiting associated with moderately emetogenic
chemotherapy—4 mg 30 min prior to chemother-
apy and repeated 4 and 8 hr later; 4 mg q 8 hr may
be given for 1–2 days following chemotherapy.
IV (Adults): Prevention of chemotherapy-in-
duced nausea/vomiting—0.15 mg/kg 15–30 min
prior to chemotherapy, repeated 4 and 8 hr later, or
32-mg single dose 30 min prior to chemotherapy
(lower doses have been used).
IM, IV (Adults): Prevention of postoperative
nausea/vomiting—4 mg before induction of anes-
thesia or postoperatively.
IV (Children 6 mo–18 yr): Prevention of
chemotherapy-induced nausea/vomiting—0.15

mg/kg 15–30 min prior to chemotherapy, repeated
4 and 8 hr later.
IV (Children 1 mo–12 yr and �40 k g): Pre-
vention of postoperative nausea/vomiting—4
mg.
IV (Children 1 mo–12 yr and �40 kg): Preven-
tion of postoperative nausea/vomiting—0.1 mg/
kg.

Hepatic Impairment
PO, IM, IV (Adults): Severe hepatic impair-
ment—Not to exceed 8 mg/day.

Availability (generic available)
Orally disintegrating tablets (contain aspar-
tame) (strawberry flavor): 4 mg, 8 mg. Oral
soluble film: 4 mg, 8 mg. Tablets: 4 mg, 8 mg, 24
mg. Oral solution (strawberry flavor): 4 mg/5
mL. Solution for injection: 2 mg/mL. Premixed
infusion: 32 mg/50 mL D5W, 32 mg/50 mL NS.

NURSING IMPLICATIONS
Assessment
● Assess patient for nausea, vomiting, abdominal

distention, and bowel sounds prior to and follow-
ing administration.

● Assess patient for extrapyramidal effects (involun-
tary movements, facial grimacing, rigidity, shuf-
fling walk, trembling of hands) periodically dur-
ing therapy.

● Monitor ECG in patients with hypokalemia or hy-
pomagnesemia, HF, bradyarrhythmias, or pa-
tients taking concomitant medications that pro-
long the QT interval.

● Lab Test Considerations: May cause transient
qin serum bilirubin, AST, and ALT levels.

Potential Nursing Diagnoses
Imbalanced nutrition: less than body requirements
(Indications)
Diarrhea (Side Effects)
Constipation (Side Effects)

Implementation
● First dose is administered prior to emetogenic

event.
● PO: For orally disintegrating tablets, do not at-

tempt to push through foil backing; with dry
hands, peel back backing and remove tablet. Im-
mediately place tablet on tongue; tablet will dis-
solve in seconds, then swallow with saliva. Ad-
ministration of liquid is not necessary.

IV Administration

● pH: 3.3–4.0.
● Direct IV: Administer undiluted (2 mg/mL) im-

mediately before induction of anesthesia or post-
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operatively if nausea and vomiting occur shortly
after surgery. Rate: Administer over at least 30
sec and preferably over 2–5 min.

● Intermittent Infusion: Diluent: Dilute doses
for prevention of nausea and vomiting associated
with chemotherapy in 50 mL of D5W, 0.9% NaCl,
D5/0.9% NaCl, D5/0.45% NaCl. Solution is clear
and colorless. Stable for 7 days at room tempera-
ture following dilution. Concentration: 1 mg/
mL. Rate: Administer each dose over 15 min.

● Y-Site Compatibility: aldesleukin, alemtu-
zumab, alfentanil, amifostine, amikacin, amino-
caproic acid, anakinra, anidulafungin, argatro-
ban, ascorbic acid, atracurium, atropine,
azithromycin, aztreonam, benztropine, bivaliru-
din, bleomycin, bumetanide, buprenorphine, bu-
sulfan, butorphanol, calcium chloride, calcium
gulconate, carboplatin, carmustine, caspofungin,
cefazolin, cefotaxime, cefoxitin, ceftaroline, cefta-
zidime, cefuroxime, chlorpromazine, ciprofloxa-
cin, cisatracurium, cisplatin, cladribine, clinda-
mycin, cyanocobalamin, cyclophosphamide,
cyclosporine, cytarabine, dacarbazine, dactino-
mycin, daunorubicin, dexamethasone sodium
phosphate, dexmedetomidine, digoxin, diltiazem,
diphenhydramine, dobutamine, docetaxel, dopa-
mine, doxorubicin, doxorubicin liposome, doxy-
cycline, droperidol, enalaprilat, ephedrine, epi-
nephrine, epirubicin, epoetin alfa, eptifibatide,
erythromycin, esmolol, etoposide, etoposide
phosphate, famotidine, fenoldopam, filgrastim,
floxuridine, fluconazole, fludarabine, folic acid,
fosaprepritant, gemcitabine, gentamicin, glyco-
pyrrolate, heparin, hetastarch, hydrocortisone
sodium succinate, hydrocortisone sodium phos-
phate, hydromorphone, idarubicin, ifosfamide,
imipenem/cilastatin, irinotecan, isoproterenol,
ketorolac, labetalol, levofloxacin, lidocaine, line-
zolid, magnesium sulfate, mannitol, mechloreth-
amine, melphalan, meperidine, mesna, metara-
minol, methotrexate, methoxamine,
methyldopate, metoclopramide, metoprolol, met-
ronidazole, midazolam, mitomycin, mitoxan-
trone, morphine, multivitamins, mycophenolate,
nafcillin, nalbuphine, naloxone, nesiritide, nitro-
glycerin, nitroprusside, norepinephrine, octreo-
tide, oxacillin, oxaliplatin, oxytocin, paclitaxel,
pamidronate, pancuronium, papaverine, penicil-
lin G, pentamidine, pentazocine, pentostatin,
phentolamine, phenylephrine, phytonadione, pi-
peracillin/tazobactam, potassium acetate, potas-
sium chloride, potassium phosphates, procain-
amide, prochlorperazine, promethazine,
propranolol, protamine, ranitidine, remifentanil,
rocuronium, sodium acetate, sodium phosphates,
streptokinase, streptozocin, succinylcholine, su-

fentanil, tacrolimus, telavancin, teniposide, the-
ophylline, thiotepa, ticarcillin/clavulanate, tige-
cycline, tirofiban, topotecan, trimetaphan,
vancomycin, vasopressin, vecuronium, verapamil,
vinblastine, vincristine, vinorelbine, voriconazole,
zidovudine, zoledronic acid.

● Y-Site Incompatibility: acyclovir, allopurinol,
aminophylline, amphotericin B cholesteryl, am-
photericin B colloidal, amphotericin B lipid com-
plex, amphotericin B liposome, ampicillin, ampi-
cillin/sulbactam, amsacrine, azathioprine,
cefepime, cefoperazone, chloramphenicol, dan-
trolene, diazoxide, ertapenem, furosemide, gan-
ciclovir, indomethacin, lorazepam, methohexital,
micafungin, milrinone, pantoprazole, peme-
trexed, pentobarbital, phenobarbital, phenytoin,
sargramostim, sodium bicarbonate, thiopental,
trastuzumab, trimethoprin/sulfamethoxazole.

Patient/Family Teaching
● Instruct patient to take ondansetron as directed.
● Advise patient to notify health care professional

immediately if symptoms of irregular heart beat
or involuntary movement of eyes, face, or limbs
occur.

Evaluation/Desired Outcomes
● Prevention of nausea and vomiting associated

with emetogenic cancer chemotherapy.
● Prevention of postoperative nausea and vomiting.
● Prevention of nausea and vomiting due to radia-

tion therapy.

oprelvekin (o-prell-ve-kin)
Neumega
Classification
Therapeutic: colony-stimulating factors
Pharmacologic: interleukins, thrombopoietic
growth factors

Pregnancy Category C

Indications
Prevention of severe thrombocytopenia and reduc-
tion of the need for platelet transfusions following
myelosuppressive chemotherapy in patients with
nonmyeloid malignancies at risk for thrombocytope-
nia.

Action
Stimulates production of megakaryocytes and plate-
lets. Therapeutic Effects: Increased platelet
count.

Pharmacokinetics
Absorption: �80% absorbed following subcut ad-
ministration.
Distribution: Unknown.
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Metabolism and Excretion: Appears to be
mostly metabolized, with metabolites eliminated by
kidneys.
Half-life: 6.9 hr.

TIME/ACTION PROFILE (q in platelet count)

ROUTE ONSET PEAK DURATION

Subcut 5–9 days unknown 7–14 days†

†Counts continue to rise for 7 days following discontinuation
and then return to baseline by 14 days

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Lactation:
Lactation.
Use Cautiously in: Any condition in which so-
dium and water retention would pose problems
(HF, renal disease); Pre-existing pericardial effusion
or ascites (may be exacerbated); History of atrial ar-
rhythmias (especially if receiving cardiac medica-
tions or previous doxorubicin therapy); Pre-existing
papilledema or tumors of the CNS; OB, Pedi: Safety
not established.

Adverse Reactions/Side Effects
These effects occurred in patients who had recently
received myelosuppressive chemotherapy.
CNS: dizziness, headache, insomnia, nervousness,
weakness. EENT: conjunctival hemorrhage, blurred
vision, changes in visual acutiy, blindness, papil-
ledema, pharyngitis, rhinitis. Resp: cough, dyspnea,
pleural effusions. CV: VENTRICULAR ARRHYTHMIAS,
atrial fibrillation, edema, palpitations, syncope,
tachycardia, vasodilation, ventricular arrhythmias.
GI: anorexia, constipation, diarrhea, dyspepsia, mu-
cositis, nausea, oral moniliasis, vomiting, abdominal
pain. Derm: alopecia, ecchymoses, rash. F and E:
sodium and water retention. Local: injection site
reactions. MS: bone pain, myalgia. Misc: chills, fe-
ver, infection, pain.

Interactions
Drug-Drug: None significant.

Route/Dosage
Subcut (Adults): 50 mcg/kg once daily for 10–21
days.

Availability
Powder for injection: 5 mg/vial.

NURSING IMPLICATIONS
Assessment
● Assess patient for signs of fluid retention (dysp-

nea on exertion, peripheral edema) during ther-
apy. Fluid retention is a common side effect that

usually resolves within several days following dis-
continuation of oprelvekin.

● Lab Test Considerations: Monitor platelet
count prior to and periodically during therapy,
especially at expected nadir. Therapy is continued
until postnadir platelet count is �50,000 cells/
mL.

● CBC should be monitored prior to and at regular
intervals during therapy. Decrease in hemoglobin
concentration, hematocrit, and RBC count may
occur because of increased plasma volume (dilu-
tional anemia); usually begins within 3–5 days of
therapy and is reversible within a week of discon-
tinuation of therapy.

● Monitor electrolyte concentrations in patients re-
ceiving chronic diuretic therapy. Hypokalemia
may be fatal.

● May cause anqin plasma fibrinogen.

Potential Nursing Diagnoses
Excess fluid volume (Side Effects)

Implementation
● Do not confuse Neumega (oprelvekin) with Neu-

pogen (filgrastim) or Neulasta (pegfilgrastim).
● Therapy should be started within 6–24 hr after

completion of chemotherapy and continued for
10–21 days.

● Treatment should be discontinued at least 2 days
prior to next planned chemotherapy cycle.

● Subcut: Reconstitute with 1 mL of sterile water
for injection without preservatives for a concen-
tration of 5 mg/mL. Direct diluent to sides of vial
and swirl gently. Solution is clear and colorless.
Do not administer solutions that are discolored
or contain particulate matter. Do not shake or ag-
itate vigorously. Do not freeze. Do not reuse vials.
Administer within 3 hr of reconstitution as a sin-
gle injection in abdomen, hip, thigh, or upper
arm.

Patient/Family Teaching
● Instruct patient in proper technique for prepara-

tion and administration of medication. Provide a
puncture-resistant container for disposal of nee-
dles.

● May cause transient blurred vision or dizziness.
Caution patient to avoid driving or other activities
requiring alertness until response to medication
is known.

● Advise patient to notify health care professional if
pregnancy is planned or suspected.

● Inform patient of side effects and advise patient to
notify health care professional if chest pain,
shortness of breath, fatigue, blurred vision, or ir-
regular heartbeat persists.
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Evaluation/Desired Outcomes
● Increase in postnadir platelet count to �50,000

cells/mL.

orlistat (or-li-stat)
Alli, Xenical
Classification
Therapeutic: weight control agents
Pharmacologic: lipase inhibitors

Pregnancy Category B

Indications
Obesity management (weight loss and maintenance)
when used in conjunction with a reduced-calorie
diet in patients with an initial BMI �30 kg/m2 or
�27 kg/m2 in the presence of additional risk factors
(diabetes, hypertension, hyperlipidemia). Reduces
the risk of weight regain after prior loss. May delay
onset of type 2 diabetes in prediabetic patients.

Action
Decreases the absorption of dietary fat by reversibly
inhibiting enzymes (lipases), which are necessary
for the breakdown and subsequent absorption of fat.
Therapeutic Effects: Weight loss and mainte-
nance in obese patients. Delayed onset of type 2 dia-
betes.

Pharmacokinetics
Absorption: Minimal systemic absorption.
Distribution: Action is local, within the GI tract.
Protein Binding: Minimally absorbed drug is
�99% bound to plasma proteins.
Metabolism and Excretion: Major route is fecal
elimination of unabsorbed drug.
Half-life: 1–2 hr.

TIME/ACTION PROFILE (effects on fecal fat)

ROUTE ONSET PEAK DURATION

PO 24–48 hr unknown 48–72 hr†

†Following discontinuation

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Chronic
malabsorption syndrome or cholestasis; OB, Lacta-
tion: Effects of orlistat on developing fetus or breast-
feeding infant are unknown.
Use Cautiously in: Pedi: Children �12 yr (safety
not established).

Adverse Reactions/Side Effects
With initial use; incidence decreases with prolonged
use.
GI: HEPATOTOXICITY, fecal urgency, flatus with dis-
charge,qdefecation, oily evacuation, oily spotting,
fecal incontinence.

Interactions
Drug-Drug:pabsorption of some fat-soluble vi-
tamins, beta-carotene, and levothyroxine (sep-
arate orlistat and levothyroxine by �4 hr).

Route/Dosage
PO (Adults and children �12 yr): 60–120 mg 3
times daily with each meal containing fat.

Availability
Capsules: 60 mgOTC, 120 mg.

NURSING IMPLICATIONS
Assessment
● Monitor patients for weight loss and adjust con-

current medications (antihypertensives, antidia-
betics, lipid-lowering agents) as needed.

Potential Nursing Diagnoses
Disturbed body image (Indications)
Imbalanced nutrition: more than body requirements
(Indications)

Implementation
● Do not confuse Xenical (orlistat) with Xeloda

(capecitabine).
● PO: Administer one capsule 3 times daily with or

up to 1 hour after a meal. If a meal is missed or
contains no fat, dose of orlistat can be omitted.

● A supplemental multivitamin containing vitamins
A, D, E, K, and beta-carotene should be taken
daily, at least 2 hr before or after orlistat dose.

● Psyllium 6 g with each dose or 12 g at bedtime
may decrease GI side effects.

Patient/Family Teaching
● Instruct patient to take orlistat with meals as di-

rected. If a meal is missed or contains no fat, or-
listat dose can be omitted. Do not take more than
recommended dose; does not improve benefit.

● Instruct patient to adhere to a reduced-calorie
diet. Daily intake of fat should be distributed over
three main meals. Meals should contain no more
than 30% fat. Taking orlistat with a meal high in
fat may increase the GI side effects.

● Advise patient that regular physical activity, ap-
proved by a health care professional, should be
used in conjunction with orlistat and diet.

● Inform patient of common GI side effects (oily
spotting, gas with discharge, urgent need to go to
the bathroom, oily or fatty stools, an oily dis-
charge, increased number of bowel movements,
inability to control bowel movements). Oil in
bowel movement may be clear or have orange or
brown colorations. GI side effects usually occur
in first weeks of treatment and are more in-
creased following a meal high in fat. May lessen
or disappear, or may continue for 6 mo or
longer.
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● Advise patient to notify health care professional if
signs and symptoms of hepatotoxicity (weakness,
fatigue, fever, jaundice, brown urine, abdominal
pain, nausea, vomiting, light-colored stools, itch-
ing, loss of appetite) occur.

● Advise patient to notify health care professional of
all Rx or OTC medications, vitamins, or herbal
products being taken and to consult with health
care professional before taking other medica-
tions.

● Advise patient to notify health care professional if
pregnancy is planned or suspected.

Evaluation/Desired Outcomes
● Slow, consistent weight loss when combined with

a reduced-calorie diet.
● Delayed onset of type 2 diabetes.

oseltamivir (o-sel-tam-i-vir)
Tamiflu
Classification
Therapeutic: antivirals
Pharmacologic: neuramidase inhibitors

Pregnancy Category C

Indications
Treatment of uncomplicated acute illness due to in-
fluenza infection in adults and children �1 yr who
have had symptoms for �2 days. Prevention of influ-
enza in patients �1 yr. Unlabeled Use: Treatment
or prophylaxis of influenza in ages �1 year and
treatment of patients symptomatic for �2 days with
severe illness.

Action
Inhibits the enzyme neuraminidase, which may alter
virus particle aggregation and release. Therapeu-
tic Effects: Reduced duration or prevention of flu-
related symptoms.

Pharmacokinetics
Absorption: Rapidly absorbed from the GI tract
and converted by the liver to the active form, oselta-
mivir carboxylate. 75% reaches systemic circulation
as the active drug.
Distribution: Unknown.
Protein Binding: oseltamivir phosphate: 42%; os-
eltamivir carboxylate: 3%.
Metabolism and Excretion: Rapidly metabo-
lized by the liver to oseltamivir carboxylate, the ac-
tive drug. �99% excreted unchanged in urine.
Half-life: Oseltamivir carboxylate— 6–10 hr.

TIME/ACTION PROFILE (blood levels)

ROUTE ONSET PEAK DURATION

PO unknown unknown 12 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Pedi: Chil-
dren �1 yr.
Use Cautiously in: Pedi: Children �1 yr (may be
atqrisk for neuropsychiatric events). Oral suspen-
sion contains sodium benzoate, avoid use in neo-
nates; OB, Lactation: Safety not established; use only
if potential benefits outweigh possible risks.

Adverse Reactions/Side Effects
CNS: SEIZURES, abnormal behavior, agitation, confu-
sion, delirium, hallucinations, insomnia, night-
mares, vertigo. Resp: bronchitis. GI: nausea, vom-
iting.

Interactions
Drug-Drug: .Maypthe therapeutic effect of influ-
enza virus vaccine avoid use 2 days prior to and 2
weeks after vaccine administration.

Route/Dosage
Treatment of Influenza
PO (Adults and Children �40 kg): 75 mg twice
daily for 5 days.
PO (Children �1 yr and �40 k g): 75 mg twice
daily for 5 days.
PO (Children �1 yr and 23–40 kg): 60 mg
twice daily for 5 days.
PO (Children �1 yr and 15–23 kg): 45 mg
twice daily for 5 days.
PO (Children �1 yr and �15 kg): 30 mg twice
daily for 5 days.
PO (Infants �1 yr): 3 mg/kg/dose twice daily for 5
days.

Renal Impairment
PO (Adults): CCr 10–30 mL/min—75 mg once
daily for 5 days.

Influenza Prevention
PO (Adults and Children �13 yr): 75 mg once
daily for 10 days.
PO (Children �1 yr and �40 k g): 75 mg once
daily for 10 days.
PO (Children �1 yr and 23–40 kg): 60 mg once
daily for 10 days.
PO (Children �1 yr and 15–23 kg): 45 mg once
daily for 10 days.
PO (Children �1 yr and �15 kg): 30 mg once
daily for 10 days.
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PO (Infants 3–11 mos): 3 mg/kg/dose once
daily.

Renal Impairment
PO (Adults): CCr 10–30 mL/min—75 mg every
other day or 30 mg every day for 10 days.

Availability
Capsules: 30 mg, 45 mg, 75 mg. Oral suspension
(tutti-frutti flavor): 6 mg/mL.

NURSING IMPLICATIONS
Assessment
● Monitor influenza symptoms (sudden onset of fe-

ver, cough, headache, fatigue, muscular weak-
ness, sore throat). Additional supportive treat-
ment may be indicated to treat symptoms.

Potential Nursing Diagnoses
Risk for infection (Indications)

Implementation
● Treatment with oseltamivir should be started as

soon as possible from the first sign of flu symp-
toms within 2 days of exposure.

● Consider available information on influenza drug
susceptibility patterns and treatment effects be-
fore using oseltamivir for prophylaxis.

● PO: May be administered with food or milk to
minimize GI irritation.

● Use correct oral dosing device for measuring oral
solution. Dosing errors have occurred due to os-
eltamivir dosing in mg and solution in mL. Make
sure units of measure on prescription instruc-
tions match dosing device provided with the drug.

● If oral suspension is not available, capsules can
be opened and mixed with flavored foods (choc-
olate syrup or caramel topping).

Patient/Family Teaching
● Instruct patient to take oseltamivir as soon as in-

fluenza symptoms appear and to continue to take
it as directed, for the full course of therapy, even
if feeling better. Take missed doses as soon as re-
membered unless within 2 hr of next dose. Do
not double doses.

● Caution patient that oseltamivir should not be
shared with anyone, even if they have the same
symptoms.

● Advise patient that oseltamivir is not a substitute
for a flu shot. Patients should receive annual flu
shot according to immunization guidelines.

● Advise patients to report behavioral changes (hal-
lucinations, delirium, and abnormal behavior) to
health care professional immediately.

● Advise patient to consult health care professional
before taking other medications concurrently
with oseltamivir.

Evaluation/Desired Outcomes
● Reduced duration or prevention of flu-related

symptoms.

oxacillin, See PENICILLINS,
PENICILLINASE RESISTANT.

oxaliplatin (ox-a-li-pla-tin)
Eloxatin
Classification
Therapeutic: antineoplastics
Pharmacologic: alkylating agents

Pregnancy Category D

Indications
Used in combination with 5–fluorouracil and leu-
covorin in the treatment of advanced or metastatic
colon or rectal cancer. Unlabeled Use: Treatment
of ovarian cancer that has progressed despite treat-
ment with other agents.

Action
Inhibits DNA replication and transcription by incor-
porating platinum into normal cross-linking (cell-
cycle nonspecific). Therapeutic Effects: Death of
rapidly replicating cells, particularly malignant ones.

Pharmacokinetics
Absorption: IV administration results in complete
bioavailability.
Distribution: Extensive tissue distribution.
Protein Binding: �90% (platinum).
Metabolism and Excretion: Undergoes rapid
and extensive nonenzymatic biotransformation; ex-
creted mostly by the kidneys.
Half-life: 391 hours.

TIME/ACTION PROFILE

ROUTE ONSET PEAK DURATION

IV unknown unknown unknown

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Hypersensi-
tivity to other platinum compounds; OB, Lactation:
Pregnancy or lactation.
Use Cautiously in: Renal impairment; Geri:q
risk of adverse reactions; Pedi: Safety not estab-
lished.

Adverse Reactions/Side Effects
Adverse reactions are noted for the combination of
oxaliplatin, 5–FU and leucovorin.
CNS: fatigue. CV: chest pain, edema, thromboem-
bolism. EENT: visual abnormalities. Resp: PULMO-
NARY FIBROSIS, coughing, dyspnea. GI: diarrhea,
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nausea, vomiting, abdominal pain, anorexia, gastro-
esophageal reflux, stomatitis. F and E: dehydration,
hypokalemia. Hemat: leukopenia, NEUTROPENIA,
THROMBOCYTOPENIA, anemia. Local: injection site
reactions. MS: back pain. Neuro: neurotoxicity.
Misc: ANAPHYLAXIS/ANAPHYLACTOID REACTIONS, fever.

Interactions
Drug-Drug: Concurrent use of nephrotoxic
agents mayqtoxicity.

Route/Dosage
IV (Adults): Day 1—85 mg/m2 with leucovorin
200 mg/m2 at the same time over 2 hr, followed by
5–fluorouracil 400 mg/m2 bolus over 2–4 min,
then 5–fluorouracil 600 mg/m2 as a 22 hr infusion.
Day 2— leucovorin 200 mg/m2 over 2 hr, followed
by 5–fluorouracil 400 mg/m2 bolus over 2–4 min,
then 5–fluorouracil 600 mg/m2 as a 22 hr infusion.
Cycle is repeated every 2 wk. Dosage reduction/al-
teration may be required for neurotoxicity or other
serious adverse effects.

Availability (generic available)
Solution for injection: 5 mg/mL.

NURSING IMPLICATIONS
Assessment
● Assess for peripheral sensory neuropathy. Acute

onset occurs within hr to 1–2 days of dosing, re-
solves within 14 days, and frequently recurs with
further dosing (transient paresthesia, dysesthesia
and hypothesia of hands, feet, perioral area, or
throat). Symptoms may be precipitated or exac-
erbated by exposure to cold or cold objects. May
also cause jaw spasm, abnormal tongue sensa-
tion, dysarthria, eye pain, and a feeling of chest
pressure. Persistent (�14 days) causes pares-
thesias, dysethesias, and hypoesthesias, but may
also include deficits in proprioception that may
interfere with daily activities (walking, writing,
swallowing). Persistent neuropathy may occur
without prior acute neuropathy and may improve
upon discontinuation of oxaliplatin.

● Assess for signs of pulmonary fibrosis (non-pro-
ductive cough, dyspnea, crackles, radiological;
infiltrates). May be fatal. Discontinue oxaliplatin
if pulmonary fibrosis occurs.

● Monitor for signs of anaphylaxis (rash, hives,
swelling or lips or tongue, sudden cough). Epi-
nephrine, corticosteroids, and antihistamines
should be readily available.

● Lab Test Considerations: Monitor WBC with
differential, hemoglobin, platelet count, and

blood chemistries (ALT, AST, bilirubin, and creat-
inine) before each oxaliplatin cycle.

Potential Nursing Diagnoses
Nausea (Adverse Reactions)

Implementation
● Extravasation may result in local pain and inflam-

mation that may be severe and lead to necrosis.
● Premedicate patient with antiemetics with or

without dexamethasone. Prehydration is not re-
quired.

IV Administration

● pH: 4.8–7.5.
● Intermittent Infusion: Protect concentrated

solution from light; do not freeze. Diluent: Must
be further diluted with 250–500 mL of D5W. Do
not use 0.9% NaCl or any other chloride-
containing solution for final solution. Do
not use aluminum needles or administration sets
containing aluminum parts; aluminum may cause
degradation of platinum compounds. May be
stored in refrigerator for 24 hr or 6 hr at room
temperature. Diluted solution is not light-sensi-
tive. Do not administer solutions that are discol-
ored or contain particulate matter. Concentra-
tion: 0.2–0.6 mg/mL. Rate: Administer
oxaliplatin simultaneously with leucovorin in sep-
arate bags via Y-line over 120 min. Prolonging in-
fusion time to 6 hr may decrease acute toxicities.
Infusion times for fluorouracil and leucovorin do
not need to change.

● Y-Site Compatibility: alfentanil, amifostine,
amikacin, aminocaproic acid, amiodarone, am-
photericin B colloid, amphotericin B liposome,
ampicillin, ampicillin/sulbactam, anidulafungin,
atracurium, azithromycin, aztreonam, bivaliru-
din, bleomycin, bumetanide, buprenorphine, bu-
torphanol, calcium chloride, calcium gluconate,
carboplatin, caspofungin, cefotetan, cefoxitin,
ceftazidime, ceftriaxone, cefuroxime, chloram-
phenicol, cimetidine, ciprofloxacin, cisatracu-
rium, cisplatin, clindamycin, cyclophosphamide,
cyclosporine, cytarabine, dacarbazine, dactino-
mycin, daptomycin, daunorubicin, dexametha-
sone sodium phosphate, dexmeditomidine, de-
xrazoxane, digoxin, diltiazem, diphenhydramine,
dobutamine, docetaxel, dolasetron, dopamine,
doxacurium, doxorubicin, doxycycline, droperi-
dol, enalaprilat, ephedrine, epinephrine, epirubi-
cin, ertapenem, erythromycin, esmolol, etopo-
side, etoposide phosphate, famotidine,
fenoldopam, fentanyl, fluconazole, fludarabine,
foscarnet, fosphenytoin, furosemide, gemcita-



Name /bks_51510_deglin_dg/51510_o        02/21/2012 01:44PM     Plate # 0-Compositepg 956   # 18

956 oxaprozin

bine, gentamicin, glycopyrrolate, granisetron,
haloperidol, heparin, hetastarch, hydralazine, hy-
drocortisone, hydromorphone, idarubicin, ifos-
famide, imipenem/cilastatin, insulin, irinotecan,
isoproterenol, ketorolac, labetalol, leucovorin,
levofloxacin, levorphanol, lidocaine, linezolid,
lorazepam, magnesium sulfate, mannitol, meperi-
dine, meropenem, mesna, metaraminol, methyl-
dopate, methylprednisolone sodium succinate,
metoclopramide, metoprolol, metronidazole,
midazolam, milrinone, mitoxantrone, morphine,
nafcillin, nalbuphine, naloxone, nesiritide, nicar-
dipine, nitroglycerin, nitroprusside, norepineph-
rine, octreotide, ondansetron, paclitaxel, palono-
setron, pancuronium, pemetrexed, pentamidine,
pentazocine, phentolamine, phenylephrine, po-
tassium chloride, potassium phosphates, pro-
cainamide, prochlorperazine, promethazine, pro-
pranolol, quinupristin/dalfopristin, ranitidine,
rocuronium, sodium acetate, sodium phosphates,
succinylcholine, sufentanil, tacrolimus, tenipo-
side, theophylline, thiotepa, ticarcillin/clavulan-
ate, tigecycline, tirofiban, tobramycin, tolazoline,
topotecan, trimethoprim/sulfamethoxazole, van-
comycin, vasopressin, vecuronium, verapamil,
vinblastine, vincristine, vinorelbine, voriconazole,
zidovudine.

● Y-Site Incompatibility: cefepime, cefopera-
zone, dantrolene, diazepam.Alkaline solutions,
chloride-containing solutions. Infusion line
should be flushed with D5W prior to administra-
tion of other solutions or medications.

Patient/Family Teaching
● Inform patients and caregivers of potential for pe-

ripheral neuropathy and potentiation by exposure
to cold or cold objects. Advise patient to avoid
cold drinks, use of ice in drinks or as ice packs,
and to cover exposed skin prior to exposure to
cold temperature or cold objects. Caution pa-
tients to cover themselves with a blanket during
infusion, do not breathe deeply when exposed to
cold air, wear warm clothing, and cover mouth
and nose with a scarf or pull-down ski cap to
warm the air that goes to their lungs, do not take
things from the freezer or refrigerator without
wearing gloves, drink fluids warm or at room
temperature, always drink through a straw, do
not use ice chips for nausea, be aware that most
metals (car doors, mailbox) are cold; wear
gloves to touch, do not run air conditioning at
high levels in house or car, if hands get cold wash
them with warm water. Advise health care profes-
sional of how you did since last treatment before
next infusion.

● Instruct patient to notify health care professional
immediately if signs of low blood cell counts (fe-

ver, persistent diarrhea, infection) or if persistent
vomiting, signs of dehydration, cough or
breathing difficulty, thirst, dry mouth, dizziness,
decreased urination or signs of allergic reactions
occur.

Evaluation/Desired Outcomes
● Decrease in size and spread of malignancies.

oxaprozin (ox-a-proe-zin)
Daypro
Classification
Therapeutic: antirheumatics, nonsteroidal
anti-inflammatory agents

Pregnancy Category C (first and second
trimester), D (third trimester)

Indications
Osteoarthritis. Rheumatoid arthritis. Juvenile rheu-
matoid arthritis.

Action
Inhibits prostaglandin synthesis. Therapeutic Ef-
fects: Suppression of pain and inflammation.

Pharmacokinetics
Absorption: Well absorbed following oral admin-
istration (80%); 35% is rapidly converted to an ac-
tive metabolite.
Distribution: Unknown.
Protein Binding: 99.9%.
Metabolism and Excretion: The active metabo-
lite is metabolized by the liver to inactive com-
pounds.
Half-life: 42–50 hr.

TIME/ACTION PROFILE (antirheumatic action)

ROUTE ONSET PEAK DURATION

PO within 7 days unknown unknown

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Cross-sen-
sitivity may exist with other NSAIDs, including aspi-
rin; Active GI bleeding or ulcer disease; Peri-opera-
tive pain from coronary artery bypass graft (CABG)
surgery; Lactation: Lactation.
Use Cautiously in: Cardiovascular disease or risk
factors for cardiovascular disease (mayqrisk of se-
rious cardiovascular thrombotic events, myocardial
infarction, and stroke, especially with prolonged
use); Severe hepatic disease; Renal impairment
(lower initial dose may be necessary); History of ul-
cer disease; OB: May cause premature closure of the
ductus arteriosus; not recommended for use in the
second half of pregnancy; Pedi: Children �6 yr
(safety not established); Geri: Appears on Beers list;
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atqrisk of GI bleeding; may requirepdose due to
age-relatedpin renal function.

Adverse Reactions/Side Effects
CNS: agitation, anxiety, confusion, depression, diz-
ziness, drowsiness, fatigue, headache, insomnia,
malaise, weakness. EENT: abnormal vision, tinni-
tus. Resp: dyspnea, hypersensitivity pneumonitis.
CV: edema, vasculitis. GI: GI BLEEDING, abdominal
pain, diarrhea, dyspepsia,qliver enzymes, anorexia,
cholestatic jaundice, constipation, dry mouth, duo-
denal ulcer, flatulence, gastritis, increased appetite,
nausea, stomatitis, vomiting. GU: albuminuria, azo-
temia, interstitial nephritis. Derm: EXFOLIATIVE DER-
MATITIS, STEVENS-JOHNSON SYNDROME, TOXIC EPIDER-
MAL NECROLYSIS,qsweating, photosensitivity,
pruritus, rash. Hemat: prolonged bleeding time.
Metab: weight gain. Neuro: paresthesia, tremor.
Misc: allergic reactions including ANAPHYLAXIS, AN-
GIONEUROTIC EDEMA.

Interactions
Drug-Drug:qadverse GI effects and toxicity with
aspirin, other NSAIDs, potassium supplements,
corticosteroids, or alcohol. Chronic use with ac-
etaminophen mayqrisk of adverse renal reac-
tions. Maypeffectiveness of diuretics or anti-
hypertensive therapy. Mayqhypoglycemic effects
of insulin or oral hypoglycemic agents.qrisk of
toxicity from methotrexate.qrisk of bleeding with
cefotetan, cefoperazone, thrombolytic agents,
anticoagulants, ticlopidine, clopidogrel, eptifi-
batide, or tirofiban.qrisk of adverse hematologic
reactions with antineoplastics or radiation ther-
apy.
Drug-Natural Products:qanticoagulant effect
and bleeding risk with arnica, chamomile, clove,
feverfew, garlic, ginger, ginkgo, Panax gin-
seng, and others.

Route/Dosage
Osteoarthritis or Rheumatoid Arthritis
PO (Adults): 1200 mg once daily; onset may be
more rapid with an initial 1800-mg dose. Patients
with low body weight, mild disease, or renal impair-
ment may be started at 600 mg/day (not to exceed
1800 mg/day or 26 mg/kg/day). Daily doses �1200
mg should be given in 2–3 divided doses. Consider-
ation should be given to decreasing dose to lowest
effective amount.

Juvenile Rheumatoid Arthritis
PO (Children 6–16 yr): �55 kg—1200 mg once
daily; 32–54 kg—900 mg once daily; 22–31 kg—
600 mg once daily.

Availability (generic available)
Tablets: 600 mg.

NURSING IMPLICATIONS
Assessment
● Patients who have asthma, aspirin-induced al-

lergy, and nasal polyps are at increased risk for
developing hypersensitivity reactions. Monitor for
rhinitis, asthma, and urticaria.

● Assess pain and range of motion prior to and pe-
riodically during therapy.

● Lab Test Considerations: May cause pro-
longed bleeding time, which may persist for up to
2 wk following discontinuation of therapy.

● Evaluate BUN, serum creatinine, CBC, and liver
function tests periodically in patients receiving
prolonged therapy. Serum potassium, BUN, se-
rum creatinine, alkaline phosphatase, LDH, AST,
and ALT tests may showqlevels. Blood glucose,
hemoglobin, and hematocrit concentrations, leu-
kocyte and platelet counts, and CCr may bep.

Potential Nursing Diagnoses
Acute pain (Indications)

Implementation
● Administration in higher than recommended

doses does not provide increased effectiveness
but may cause increased side effects. Use lowest
effective dose for shortest period of time.

● PO: Administer with food or antacids to decrease
GI irritation.

Patient/Family Teaching
● Advise patient to take oxaprozin with a full glass

of water and to remain in an upright position for
15–30 min after administration.

● Instruct patient to take medication as directed.
Take missed doses as soon as remembered but
not if almost time for the next dose. Do not dou-
ble doses.

● May cause drowsiness and dizziness. Advise pa-
tient to avoid driving or other activities requiring
alertness until response to the medication is
known.

● Caution patient to avoid the concurrent use of al-
cohol, aspirin, acetaminophen, and other OTC or
herbal products without consulting health care
professional.

● Advise patient to notify health care professional of
medication regimen prior to treatment or sur-
gery. Oxaprozin should be discontinued 2 wk
prior to surgery.

● Caution patient to use sunscreen and protective
clothing to prevent photosensitivity reactions.
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● Advise patient to consult health care professional
if rash, itching, visual disturbances, tinnitus,
weight gain, edema, black stools, persistent head-
ache, or influenza-like syndrome (chills, fever,
muscle aches, pain) occurs.

Evaluation/Desired Outcomes
● Decreased pain and improved joint mobility.

Maximum effectiveness may require 2 wk or
more of continuous therapy. Patients who do not
respond to one NSAID may respond to another.

oxazepam (ox-az-e-pam)
Apo-Oxazepam, Novoxapam,

Serax
Classification
Therapeutic: antianxiety agents, sedative/
hypnotics
Pharmacologic: benzodiazepines

Schedule IV

Pregnancy Category D

Indications
Management of anxiety, anxiety associated with de-
pression. Symptomatic treatment of alcohol with-
drawal.

Action
Depresses the CNS, probably by potentiating GABA,
an inhibitory neurotransmitter. Therapeutic Ef-
fects: Decreased anxiety. Diminished symptoms of
alcohol withdrawal.

Pharmacokinetics
Absorption: Well absorbed following oral admin-
istration. Absorption is slower than with other ben-
zodiazepines.
Distribution: Widely distributed. Crosses the
blood-brain barrier. May cross the placenta and en-
ter breast milk.
Metabolism and Excretion: Metabolized by the
liver to inactive compounds.
Protein Binding: 97%.
Half-life: 5–15 hr.

TIME/ACTION PROFILE (sedation)

ROUTE ONSET PEAK DURATION

PO 45–90 min unknown 6–12 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Cross-sen-
sitivity with other benzodiazepines may exist; Coma-
tose patients or those with pre-existing CNS depres-
sion; Uncontrolled severe pain; Angle-closure
glaucoma; Some products contain tartrazine and
should be avoided in patients with known intoler-
ance; OB, Lactation: Pregnancy or lactation.

Use Cautiously in: Hepatic dysfunction (may be
preferred over some benzodiazepines due to short
half-life); History of suicide attempt or drug abuse;
Debilitated patients (initial dosageprecom-
mended); Severe chronic obstructive pulmonary
disease; Myasthenia gravis; Pedi: Children �6 yr
(safety not established) for children �6 yr; Geri: Ap-
pears on Beers list (associated withqrisk of falls;p
dose required);qsensitivity to benzodiazepines.

Adverse Reactions/Side Effects
CNS: dizziness, drowsiness, confusion, hangover,
headache, impaired memory, mental depression,
paradoxical excitation, slurred speech. EENT:
blurred vision. Resp: respiratory depression. CV:
tachycardia. GI: constipation, diarrhea, drug-in-
duced hepatitis, nausea, vomiting, weight gain (un-
usual). GU: urinary problems. Derm: rashes. He-
mat: leukopenia. Misc: physical dependence,
psychological dependence, tolerance.

Interactions
Drug-Drug: Additive CNS depression with other
CNS depressants, including alcohol, antihista-
mines, antidepressants, opioid analgesics, and
other sedative/hypnotics (including other benzo-
diazepines). Maypthe therapeutic effectiveness of
levodopa. Hormonal contraceptives or phenyt-
oin maypeffectiveness. Theophylline maypsed-
ative effects.
Drug-Natural Products: Concomitant use of
kava-kava, valerian, skullcap, chamomile, or
hops canqCNS depression.

Route/Dosage
PO (Adults): Antianxiety agent—10–30 mg 3–
4 times daily. Sedative/hypnotic/management of
alcohol withdrawal—15–30 mg 3–4 times daily.
PO (Geriatric Patients): 5 mg 1–2 times daily ini-
tially or 10 mg 3 times daily; may beqas needed.

Availability (generic available)
Capsules: 10 mg, 15 mg, 30 mg. Tablets: 10
mg, 15 mg, 30 mg.

NURSING IMPLICATIONS
Assessment
● Assess patient for anxiety and orientation, mood

and behavior.
● Assess level of sedation (ataxia, dizziness, slurred

speech) periodically throughout therapy.
● Assess regularly for continued need for treatment.
● Prolonged high-dose therapy may lead to psycho-

logical or physical dependence. Restrict the
amount of drug available to patient.

● Geri: Assess CNS effects and risk of falls. Institute
falls prevention strategies.
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● Lab Test Considerations: Monitor CBC and
liver function tests periodically during prolonged
therapy.

● May cause decreased thyroidal uptake of sodium
iodide 123I and 131I.

Potential Nursing Diagnoses
Anxiety (Indications)
Ineffective coping (Indications)
Risk for injury (Side Effects)

Implementation
● Medication should be tapered at the completion

of therapy (taper by 0.5 mg q 3 days). Sudden
cessation of medication may lead to withdrawal
(insomnia, irritability, nervousness, tremors).

● PO: Administer with food if GI irritation becomes
a problem.

Patient/Family Teaching
● Instruct patient to take oxazepam exactly as di-

rected. Missed doses should be taken within 1 hr;
if remembered later, omit and return to regular
dosing schedule. Do not double or increase
doses. If dose is less effective after a few weeks,
notify health care professional.

● Inform patient that oxazepam is usually pre-
scribed for short-term use. Encourage patient to
participate in psychotherapy to address source of
anxiety and improve coping skills. Teach other
methods to decrease anxiety, such as increased
exercise, support group, relaxation techniques.

● Encourage patient to participate in psychotherapy
to address source of anxiety and improve coping
skills.

● Teach other methods to decrease anxiety, such as
increased exercise, support group, relaxation
techniques.

● May cause drowsiness or dizziness. Caution pa-
tient to avoid driving or other activities requiring
alertness until response to medication is known.

● Advise patient to avoid the use of alcohol and to
consult health care professional prior to the use
of OTC preparations that contain antihistamines
or alcohol.

● Advise patient to inform health care professional
if pregnancy is planned or suspected.

● Advise patient to notify health care professional of
medication regimen prior to treatment or sur-
gery.

● Emphasize the importance of follow-up exams to
monitor effectiveness of medication.

● Geri: Instruct patient and family how to reduce
falls risk at home.

Evaluation/Desired Outcomes
● Decreased sense of anxiety.
● Increased ability to cope.
● Prevention or relief of acute agitation, tremor,

and hallucinations during alcohol withdrawal.

REMS

OXcarbazepine
(ox-kar-baz-e-peen)
Trileptal
Classification
Therapeutic: anticonvulsants
Pharmacologic: carbamazepine analogues

Pregnancy Category C

Indications
Monotherapy or adjunctive therapy of partial sei-
zures in adults and children 4 yr and older with epi-
lepsy. Adjunctive therapy in patients 2–16 yr with
epilepsy. Unlabeled Use: Management of trigemi-
nal neuralgia.

Action
Blocks sodium channels in neural membranes, sta-
bilizing hyperexcitable states, inhibiting repetitive
neuronal firing, and decreasing propagation of syn-
aptic impulses. Therapeutic Effects: Decreased
incidence of seizures.

Pharmacokinetics
Absorption: Rapidly absorbed after oral adminis-
tration and rapidly converted to the active 10-hy-
droxy metabolite (MHD).
Distribution: Enters breast milk in significant
amounts.
Metabolism and Excretion: Extensively con-
verted to MHD, which is then primarily excreted by
the kidneys.
Half-life: Oxcarbazepine—2 hr; MHD—9 hr.

TIME/ACTION PROFILE (blood levels)

ROUTE ONSET PEAK DURATION

PO 12 hr PO rapid 4.5 hr†

†Steady-state levels of MHD are reached after 2– 3 days dur-
ing twice-daily dosing

Contraindications/Precautions
Contraindicated in: Hypersensitivity; cross-sensi-
tivity with carbamazepine may occur; Lactation: Lac-
tation.
Use Cautiously in: All patients (mayqrisk of sui-
cidal thoughts/behaviors); Renal impairment (dose
precommended if CCr �30 mL/min); Severe he-
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patic impairment; OB: May be teratogenic; use only
if potential benefit justifies potential risk to the fetus;
Pedi: Children �4 yr (safety not established).

Adverse Reactions/Side Effects
CNS: SUICIDAL THOUGHTS, dizziness/vertigo, drowsi-
ness/fatigue, headache, cognitive symptoms. EENT:
abnormal vision, diplopia, nystagmus. GI: abdomi-
nal pain, dyspepsia, nausea, vomiting, thirst. Derm:
acne, rash, urticaria. F and E: hyponatremia.
Neuro: ataxia, gait disturbances, tremor. Misc: al-
lergic reactions, hypersensitivity reactions including
STEVENS-JOHNSON SYNDROME and MULTIORGAN REAC-
TIONS, lymphadenopathy.

Interactions
Drug-Drug: May inhibit the CYP 2C19 enzyme sys-
tem and would be expected to alter the effects of
other drugs that are metabolized by this system. Ox-
carbazepine and MHD induce the P450 3A4/5 en-
zyme systems and would be expected to alter the ef-
fects of other drugs that are metabolized by this
system. This may result inplevels and effectiveness
of hormonal contraceptives, felodipine, isradi-
pine, nicardipine, nifedipine, nimodipine, and
cyclosporine. In addition, oxcarbazepine itself is
metabolized by cytochrome P450 system and other
drugs that alter the activity of this system.q
CNS depression may occur with other CNS depres-
sants, including alcohol, antihistamines, antide-
pressants, sedative/hypnotics, and opioids.
Carbamazepine, phenobarbital, phenytoin,
valproic acid, and verapamilplevels. Mayqse-
rum levels and effects of phenytoin (dosepof phe-
nytoin may be required).

Route/Dosage
(Tablets and oral suspension can be interchanged at
equal doses).
PO (Adults): Adjunctive therapy—300 mg twice
daily, may beqby up to 600 mg/day at weekly inter-
vals up to 1200 mg/day (up to 2400 mg/day may be
needed); Conversion to monotherapy—300 mg
twice daily; may beqby 600 mg/day at weekly inter-
vals, whereas other antiepileptic drugs are tapered
over 3–6 wk; dose of oxcarbazepine should bequp
to 2400 mg/day over a period of 2–4 wk; Initiation
of monotherapy—300 mg twice daily,qby 300
mg/day every third day, up to 1200 mg/day. Maxi-
mum maintenance dose should be achieved over 2–
4 wk.
PO (Children 2–16 yr): Adjunctive therapy—
4–5 mg/kg twice daily (up to 600 mg/day),qover 2
wk to achieve 900 mg/day in patients 20–29 kg,
1200 mg/day in patients 29.1–39 kg and 1800 mg/
day in patients �39 kg (range 6–51 mg/kg/day). In
patients �20 kg, initial dose of 16–20 mg/kg/day
may be used not to exceed 60 mg/kg/day. Conver-

sion to monotherapy—8–10 mg/kg/day given
twice daily; may beqby 10 mg/kg/day at weekly in-
tervals, whereas other antiepileptic drugs are ta-
pered over 3–6 wk; dose of oxcarbazepine should
bequp to 600–900 mg/day in patients �20 kg,
900–1200 mg/day in patients 25–30 kg, 900–
1500 mg/day in patients 35–40 kg. 1200–1500
mg/day in patients 45 kg, 1200–1800 mg/day in pa-
tients 50–55 kg, 1200–2100 mg/day in patients
60–65 kg, and 1500–2100 mg/day in patients 70
kg. Maximum maintenance dose should be achieved
over 2–4 wk.

Renal Impairment
PO (Adults): CCr�30 mL/min— Initiate therapy
at 300 mg/day andqslowly to achieve desired re-
sponse.

Availability (generic available)
Tablets: 150 mg, 300 mg, 600 mg. Oral suspen-
sion: 300 mg/5 mL.

NURSING IMPLICATIONS
Assessment
● Monitor closely for notable changes in behavior

that could indicate the emergence or worsening
of suicidal thoughts or behavior or depression.

● Seizures: Assess frequency, location, duration,
and characteristics of seizure activity. Hyponatre-
mia may increase frequency and severity of sei-
zures.

● Monitor patient for CNS changes. May manifest as
cognitive symptoms (psychomotor slowing, diffi-
culty with concentration, speech or language
problems), somnolence or fatigue, or coordina-
tion abnormalities (ataxia, gait disturbances).

● Lab Test Considerations: Monitor ECG and
serum electrolytes before and periodically during
therapy. May cause hyponatremia. Usually occurs
during the first 3 mo of therapy. May require dose
reduction, fluid restriction, or discontinuation of
therapy. Sodium levels return to normal within a
few days of discontinuation.

Potential Nursing Diagnoses
Risk for injury (Indications, Side Effects)

Implementation
● Do not confuse oxcarbazepine with carbamaze-

pine.
● Implement seizure precautions as indicated.
● PO: Administer twice daily with or without food.
● Shake oral suspension well and prepare dose im-

mediately after. Withdraw using oral dosing sy-
ringe supplied by manufacturer. May be mixed in
a small glass of water just prior to administration
or swallowed directly from syringe. Rinse syringe
with warm water and allow to dry.
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Patient/Family Teaching
● Instruct patient to take oxcarbazepine in equally

spaced doses, as directed. Take missed doses as
soon as possible but not just before next dose; do
not double dose. Notify health care professional if
more than 1 dose is missed. Medication should
be gradually discontinued to prevent seizures. In-
struct patient to read the Medication Guide be-
fore starting and with each Rx refill, changes may
occur.

● May cause dizziness, drowsiness, or CNS changes.
Advise patients to avoid driving or other activities
requiring alertness until response to medication
is known. Do not resume driving until physician
gives clearance based on control of seizure disor-
der.

● Instruct patient to notify health care professional
of all Rx or OTC medications, vitamins, or herbal
products being taken and to consult with health
care professional before taking other medica-
tions. Advise patient not to take alcohol or other
CNS depressants concurrently with this medica-
tion.

● Advise patient and family to notify health care
professional if thoughts about suicide or dying,
attempts to commit suicide; new or worse de-
pression; new or worse anxiety; feeling very agi-
tated or restless; panic attacks; trouble sleeping;
new or worse irritability; acting aggressive; being
angry or violent; acting on dangerous impulses;
an extreme increase in activity and talking, other
unusual changes in behavior or mood occur.

● Instruct patient to notify health care professional
of medication regimen before treatment or sur-
gery.

● Advise female patients to use an additional non-
hormonal method of contraception during ther-
apy and until next menstrual period. Instruct pa-
tient to notify health care professional if
pregnancy is planned or suspected.

● Advise patients to carry identification describing
disease and medication regimen at all times.

Evaluation/Desired Outcomes
● Absence or reduction of seizure activity.

oxiconazole, See ANTIFUNGALS
(TOPICAL).

OXYBUTYNIN (ox-i-byoo-ti-nin)
oxybutynin (oral)
Ditropan, Ditropan XL

oxybutynin (gel)
Gelnique

oxybutynin (transdermal system)
Oxytrol
Classification
Therapeutic: urinary tract antispasmodics
Pharmacologic: anticholinergics

Pregnancy Category B

Indications
Urinary symptoms that may be associated with neu-
rogenic bladder including: Frequent urination, Ur-
gency, Nocturia, Urge incontinence. Overactive blad-
der with symptoms of urge incontinence, urgency,
and frequency.

Action
Inhibits the action of acetylcholine at postganglionic
receptors. Has direct spasmolytic action on smooth
muscle, including smooth muscle lining the GU
tract, without affecting vascular smooth muscle.
Therapeutic Effects: Increased bladder capacity.
Delayed desire to void. Decreased urge inconti-
nence, urinary urgency, and frequency and de-
creased number of urinary accidents associated with
overactive bladder.

Pharmacokinetics
Absorption: Rapidly absorbed following oral ad-
ministration, but undergoes extensive first-pass me-
tabolism; XL tablets provide extended release.
Transdermal absorption occurs by passive diffusion
through intact skin and bypasses the first-pass effect.
Distribution: Widely distributed.
Metabolism and Excretion: Extensively metabo-
lized by the liver (CYP3A4 enzyme system); one me-
tabolite is pharmacologically active; metabolites are
renally excreted with negligible (�0.1%) excretion
of unchanged drug.
Half-life: 7–8 hr (oral and patch); 64 hr (gel).

TIME/ACTION PROFILE (urinary spasmolytic
effect)

ROUTE ONSET PEAK DURATION

PO 30–60 min 3–6 hr 6–10 hr (up
to 24 hr
with XL tab-
let)

TD-patch within 24 hr 36 hr 3–4 days
TD-gel unknown unknown 24 hr
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Contraindications/Precautions
Contraindicated in: Hypersensitivity; Uncon-
trolled angle-closure glaucoma; Intestinal obstruc-
tion or atony; Urinary retention.
Use Cautiously in: Hepatic/renal impairment;
Bladder outflow obstruction; Ulcerative colitis; Be-
nign prostatic hyperplasia; Cardiovascular disease;
Reflux esophagitis or gastrointestinal obstructive
disorders; Patients with dementia receiving acetyl-
cholinesterase inhibitors; Myasthenia gravis; OB,
Lactation: Pregnancy or lactation; Pedi: Oral: Safety
not established in children �5 yr; Patch and gel:
Safety not established in children �18 yr; Geri: Ap-
pears on Beers list. Poorly tolerated due to anticho-
linergic effects. Initiate treatment at lower doses.

Adverse Reactions/Side Effects
CNS: dizziness, drowsiness, agitation, confusion,
hallucinations, headache. EENT: blurred vision.
CV: tachycardia. GI: constipation, dry mouth, nau-
sea, abdominal pain, diarrhea. GU: urinary reten-
tion. Derm:psweating, transdermal only: appli-
cation site reactions, pruritus. Metab:
hyperthermia. Misc: ANAPHYLAXIS, ANGIOEDEMA.

Interactions
Drug-Drug:qanticholinergic effects with other
agents having anticholinergic properties, in-
cluding amantadine, antidepressants, pheno-
thiazines, disopyramide, and haloperidol. Ad-
ditive CNS depression with other CNS depressants,
including alcohol, antihistamines, antidepres-
sants, opioids, and sedative/hypnotics. Keto-
conazole, itraconazole, erythromycin, and cla-
rithromycin mayqeffects.

Route/Dosage
PO (Adults): Immediate-release tablets—5 mg
2–3 times daily (not to exceed 5 mg 4 times daily)
(may start with 2.5 mg 2–3 times daily in elderly).
Extended-release tablets—5–10 mg once daily;
mayq, as needed, (in 5-mg increments) up to maxi-
mum dose of 30 mg/day.
PO (Children �5 yr): Immediate-release tab-
lets—5 mg 2–3 times daily (not to exceed 15 mg/
day). Extended-release tablets (children �6
yr)—5 mg once daily; mayq, as needed, (in 5-mg
increments) up to maximum dose of 20 mg/day.
PO (Children 1–5 yr): 0.2 mg/kg/dose 2–3 times
daily.
Transdermal (Adults): Patch—Apply one 3.9
mg system twice weekly (every 3–4 days); Gel—
Apply contents of one sachet (100 mg/g) once daily.

Availability (generic available)
Tablets: 5 mg. Extended-release tablets: 5 mg,
10 mg, 15 mg. Syrup: 5 mg/5 mL. Gel: 1 g unit
dose (sachet) contains 100 mg/g (10%). Trans-
dermal system: 3.9 mg/day system.

NURSING IMPLICATIONS
Assessment
● Monitor voiding pattern and intake and output ra-

tios, and assess abdomen for bladder distention
prior to and periodically during therapy. Cathe-
terization may be used to assess postvoid resid-
ual. Cystometry is usually performed to diagnose
type of bladder dysfunction prior to prescription
of oxybutynin.

● Geri: Assess geriatric patients for anticholinergic
effects (sedation and weakness).

Potential Nursing Diagnoses
Impaired urinary elimination (Indications)
Acute pain (Indications)

Implementation
● Do not confuse Ditropan (oxybutynin) with Dipri-

van (propofol).
● PO: Immediate release tabs should be adminis-

tered on an empty stomach; XL tablets may be
given with or without food. XL tablets should be
swallowed whole; do not break, crush, or chew.

● Transdermal patch: Apply patch on same two
days each week (Sunday/Wednesday, Monday/
Thursday) to hip, abdomen, or buttock in an area
that is clean, dry, and without irritation. Patch
should be worn continuously.

● Transdermal gel: Apply clear, colorless gel
once daily to intact skin on abdomen (avoid area
around navel), upper arms/shoulders, or thighs
until dry. Rotate sites; do not use same site on
consecutive days.

Patient/Family Teaching
● Instruct patient to take oxybutinin as directed.

Take missed doses as soon as remembered un-
less almost time for next dose. Advise patient to
read Information for the Patient prior to begin-
ning therapy and with each Rx refill in case of
new information.

● May cause drowsiness or blurred vision. Advise
patient to avoid driving and other activities re-
quiring alertness until response to medication is
known.

● Advise patient to avoid concurrent use of alcohol
and other CNS depressants while taking this med-
ication.

● Instruct patient that frequent rinsing of mouth,
good oral hygiene, and sugarless gum or candy
may decrease dry mouth. Health care profes-
sional should be notified if mouth dryness per-
sists �2 wk.

● Advise patient to stop taking oxybutinin and notify
health care professional immediately if signs of
angioedema and/or anaphylaxis (swelling of face,
tongue, or throat; rash; dyspnea).
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● Inform patient that oxybutynin decreases the
body’s ability to perspire. Avoid strenuous activity
in a warm environment because overheating may
occur.

● Advise patient to notify health care professional if
urinary retention occurs or if constipation per-
sists. Discuss methods of preventing constipation,
such as increasing dietary bulk, increasing fluid
intake, and increasing mobility.

● Advise patient to notify health care professional of
all Rx or OTC medications, vitamins, or herbal
products being taken and to consult with health
care professional before taking other medica-
tions.

● Advise patient to notify health care professional if
pregnancy is planned or suspected or if breast-
feeding.

● Discuss need for continued medical follow-up.
Periodic cystometry may be used to evaluate ef-
fectiveness. Ophthalmic exams should be per-
formed periodically to detect glaucoma, espe-
cially in patients over 40 yr of age.

● Transdermal patch: Instruct patient on correct
application and disposal of patch. Open pouch by
tearing along arrows; apply immediately. Apply 1/
2 patch to skin by removing 1/2 protective cover
and applying firmly to skin. Apply second half by
bending in half and rolling patch onto skin while
removing protective liner. Press patch firmly in
place.

● Remove slowly; fold in half, sticky sides together,
and discard. Wash site with mild soap and water
or a small amount of baby oil.

● Advise patient referred for MRI to remove patch
prior to test and give directions for replacing
patch.

● Transdermal gel: Instruct patient on correct
application of oxybutynin gel. Do not apply to re-
cently shaved skin, skin with rashes, or areas
treated with lotions, oils, or powders; may be
used with sunscreen. Wash area with mild soap
and water and dry completely before applying.
Tear packet open just before use and squeeze en-
tire contents into hand or directly onto applica-
tion site. Amount of gel will be size of a nickel on
the skin. Gently rub into skin until dry. Wash
hands immediately following application. Avoid
application near open fire or when smoking;
medication is flammable. Do not shower, bathe,
swim, exercise, or immerse the application site in
water within 1 hr after application. Cover applica-
tion site with clothing if close skin-to-skin contact
at application site is anticipated.

Evaluation/Desired Outcomes
● Relief of bladder spasm and associated symptoms

(frequency, urgency, nocturia, and incontinence)
in patients with a neurogenic or overactive blad-
der.

REMS HIGH ALERT

oxyCODONE (ox-i-koe-done)
Oxecta, OxyCONTIN, Roxicodone,

Supeudol
Classification
Therapeutic: opioid analgesics
Pharmacologic: opioid agonists, opioid ag-
onists/nonopioid analgesic combinations

Schedule II

Pregnancy Category B

Indications
Moderate to severe pain.

Action
Binds to opiate receptors in the CNS. Alters the per-
ception of and response to painful stimuli, while
producing generalized CNS depression. Therapeu-
tic Effects: Decreased pain.

Pharmacokinetics
Absorption: Well absorbed from the GI tract.
Distribution: Widely distributed. Crosses the pla-
centa; enters breast milk.
Protein Binding: 38–45%.
Metabolism and Excretion: Mostly metabolized
by the liver by the CYP3A4 isoenzyme.
Half-life: 2–3 hr.

TIME/ACTION PROFILE (analgesic effects)

ROUTE ONSET PEAK DURATION

PO 10–15 min 60–90 min 3–6 hr
PO-CR† 10–15 min 3 hr 12 hr

†Controlled release

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Some prod-
ucts contain alcohol or bisulfites and should be
avoided in patients with known intolerance or hy-
persensitivity; Significant respiratory depression;
Paralytic ileus; Acute or severe bronchial asthma.
Use Cautiously in: Head trauma;qintracranial
pressure; Severe renal or hepatic disease; Hypothy-
roidism; Adrenal insufficiency; Alcoholism; Undi-
agnosed abdominal pain; Prostatic hyperplasia; Dif-
ficulty swallowing or GI disorders that may
predispose patient to obstruction (qrisk for GI ob-
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struction); OB: Avoid chronic use; weigh maternal
benefit against fetal risks; Lactation: Lactation; Geri:
Elderly or debilitated patients (initial doseprecom-
mended).

Adverse Reactions/Side Effects
CNS: confusion, sedation, dizziness, dysphoria, eu-
phoria, floating feeling, hallucinations, headache,
unusual dreams. EENT: blurred vision, diplopia,
miosis. Resp: RESPIRATORY DEPRESSION. CV: ortho-
static hypotension. GI: constipation, dry mouth,
choking, GI obstruction, nausea, vomiting. GU: uri-
nary retention. Derm: flushing, sweating. Misc:
physical dependence, psychological dependence,
tolerance.

Interactions
Drug-Drug: Use with caution in patients receiving
MAO inhibitors (may result in unpredictable reac-
tions—pinitial dose of oxycodone to 25% of usual
dose). Additive CNS depression with alcohol, anti-
histamines, and sedative/hypnotics. Administra-
tion of partial-antagonist opioid analgesics may
precipitate withdrawal in physically dependent pa-
tients. Nalbuphine, buprenorphine, or pentazo-
cine maypanalgesia. Potent CYP3A4 inhibitors
including erythromycin, ketoconazole, itracon-
azole, voriconazole, ritonavir mayqlevels. Po-
tent CYP3A4 inducers including rifampin, carba-
mazepine, and phenytoin mayplevels.

Route/Dosage
Larger doses may be required during chronic ther-
apy.
PO (Adults �50 kg): 5–10 mg q 3–4 hr initially,
as needed. Controlled-release tablets (Oxycontin)
may be given q 12 hr.
PO (Adults �50 kg ): 0.2 mg/kg q 3–4 hr initially,
as needed.
PO (Children): 0.05–0.15 mg/kg q 4–6 hr as
needed, as immediate-release product.
Rect (Adults): 10–40 mg 3–4 times daily initially,
as needed.

Availability (generic available)
Tablets (Oxecta, Roxicodone): 5 mg, 7.5 mg, 15
mg, 30 mg. Cost: Generic—5 mg $34.14/30, 10
mg $19.97/30, 15 mg $31.16/30, 30 mg $41.56/30.
Immediate-release capsules: 5 mg. Controlled-
release tablets (Oxycontin): 10 mg, 15 mg, 20
mg, 30 mg, 40 mg, 60 mg, 80 mg. Cost: 10 mg
$149.97/60, 15 mg $218.97/60, 20 mg $258.95/60,
30 mg $377.96/60, 40 mg $462.95/60, 60 mg
$637.94/60, 80 mg $872.97/60. Concentrated
oral solution: 20 mg/mL. Suppositories: 10
mg, 20 mg. In combination with: ibuprofen
(Combunox), aspirin (Endodan, Percodan), aceta-
minophen (Endocet, Magnacet, Oxycet, Percocet,
Roxicet, Tylox); see Appendix B.

NURSING IMPLICATIONS
Assessment
● Assess type, location, and intensity of pain prior

to and 1 hr (peak) after administration. When ti-
trating opioid doses, increases of 25–50%
should be administered until there is either a
50% reduction in the patient’s pain rating on a
numerical or visual analog scale or the patient re-
ports satisfactory pain relief. A repeat dose can be
safely administered at the time of the peak if pre-
vious dose is ineffective and side effects are mini-
mal.

● Patients taking controlled-release tablets may also
be given supplemental short-acting opioid doses
for breakthrough pain.

● An equianalgesic chart (see Appendix K) should
be used when changing routes or when changing
from one opioid to another.

● Assess BP, pulse, and respirations before and pe-
riodically during administration. If respiratory
rate is �10/min, assess level of sedation. Physical
stimulation may be sufficient to prevent signifi-
cant hypoventilation. Dose may need to be de-
creased by 25–50%. Initial drowsiness will di-
minish with continued use.

● Prolonged use may lead to physical and psycho-
logical dependence and tolerance. This should
not prevent patient from receiving adequate anal-
gesia. Most patients who receive oxycodone for
pain do not develop psychological dependence.
Progressively higher doses may be required to re-
lieve pain with long-term therapy.

● Assess bowel function routinely. Prevention of
constipation should be instituted with increased
intake of fluids and bulk, and laxatives to mini-
mize constipating effects. Stimulant laxatives
should be administered routinely if opioid use ex-
ceeds 2–3 days, unless contraindicated.

● Lab Test Considerations: Mayqplasma amy-
lase and lipase levels.

● Toxicity and Overdose: If an opioid antago-
nist is required to reverse respiratory depression
or coma, naloxone (Narcan) is the antidote. Di-
lute the 0.4-mg ampule of naloxone in 10 mL of
0.9% NaCl and administer 0.5 mL (0.02 mg) by
direct IV push every 2 min. For children and pa-
tients weighing �40 kg, dilute 0.1 mg of naloxone
in 10 mL of 0.9% NaCl for a concentration of 10
mcg/mL and administer 0.5 mcg/kg every 2 min.
Titrate dose to avoid withdrawal, seizures, and se-
vere pain.

Potential Nursing Diagnoses
Acute pain (Indications)
Chronic pain (Indications)
Risk for injury (Side Effects)
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Implementation
● High Alert: Accidental overdose of opioid anal-

gesics has resulted in fatalities. Before adminis-
tering, clarify all ambiguous orders; have second
practitioner independently check original order
and dose calculations.

● Do not confuse short-acting oxycodone with long-
acting Oxycontin. Do not confuse oxycodone with
hydrocodone. Do not confuse Oxycontin with MS
Contin.

● Explain therapeutic value of medication prior to
administration to enhance the analgesic effect.

● Regularly administered doses may be more effec-
tive than prn administration. Analgesic is more ef-
fective if given before pain becomes severe.

● Coadministration with nonopioid analgesics may
have additive analgesic effects and may permit
lower doses.

● Oxycodone should be discontinued gradually af-
ter long-term use to prevent withdrawal symp-
toms.

● PO: May be administered with food or milk to
minimize GI irritation.

● Administer solution with properly calibrated mea-
suring device.

● Controlled Release: Take 1 tablet at a time.
Swallow controlled-release tablet whole; do not
crush, break, or chew. Taking broken, chewed,
crushed or dissolved controlled-release tablets
leads to rapid release and absorption of a poten-
tially fatal dose of oxycodone. Advise patients not
to pre-soak, lick or wet controlled-release tablets
prior to placing in the mouth. Take each tablet
with enough water to ensure complete swallowing
immediately after placing in mouth. Dose should
be based on 24-hr opioid requirement deter-
mined with short-acting opioids then converted to
controlled-release form.

● Do not use Oxceta for administration via naso-
gastric, gastric or other feeding tubes as it may
cause obstruction of feeding tubes.

Patient/Family Teaching
● Instruct patient on how and when to ask for and

take pain medication.
● Advise patient that oxycodone is a drug with

known abuse potential. Protect it from theft, and
never give to anyone other than the individual for
whom it was prescribed.

● Medication may cause drowsiness or dizziness.
Advise patient to call for assistance when ambu-
lating or smoking. Caution patient to avoid driving
and other activities requiring alertness until re-
sponse to medication is known.

● Advise patients taking Oxycontin tablets that
empty matrix tablets may appear in stool.

● Advise patient to make position changes slowly to
minimize orthostatic hypotension.

● Advise patient to avoid concurrent use of alcohol
or other CNS depressants with this medication.

● Instruct patient to notify health care professional
of all Rx or OTC medications, vitamins, or herbal
products being taken and consult health care
professional before taking any new medications.

● Encourage patient to turn, cough, and breathe
deeply every 2 hr to prevent atelectasis.

● Advise patient to notify health care professional if
pregnancy is planned or suspected, or if breast-
feeding.

Evaluation/Desired Outcomes
● Decrease in severity of pain without a significant

alteration in level of consciousness or respiratory
status.

REMS HIGH ALERT

oxymorphone (ox-i-mor-fone)
Opana, Opana ER
Classification
Therapeutic: opioid analgesics
Pharmacologic: opioid agonists

Schedule II

Pregnancy Category C

Indications
Management of moderate to severe pain. Extended-
release tablets should only be used in patients who
require continuous 24-hr management of chronic
pain. Supplement in balanced anesthesia.

Action
Binds to opiate receptors in the CNS. Alters the per-
ception of and response to painful stimuli, while
producing generalized CNS depression. Therapeu-
tic Effects: Decrease in pain.

Pharmacokinetics
Absorption: 10% absorbed following oral admin-
istration. Food and alcohol significantlyqabsorption
(38%). Well absorbed following IM or subcut ad-
ministration.
Distribution: Widely distributed; crosses pla-
centa, enters breast milk.
Metabolism and Excretion: Mostly metabolized
by the liver; at least 2 metabolites are pharmacologi-
cally active, �1% excreted unchanged in urine.
Half-life: 2.6–4 hr.
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TIME/ACTION PROFILE (analgesic effects)

ROUTE ONSET PEAK DURATION

PO unknown unknown 4–6 hr
PO ER unknown unknown 12 hr
IM 10–15 min 30–90 min 3–6 hr
IV 5–10 min 15–30 min 3–6 hr
Subcut 10–20 min unknown 3–4 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Concurrent
alcohol; Moderate/severe hepatic impairment; Res-
piratory depression (unless monitoring and resusci-
tative equipment are readily available); Known/sus-
pected paralytic ileus.
Use Cautiously in: Acute alcoholism or delirium
tremens or other toxic psychoses; Mild hepatic im-
pairment; Head injury/qintracranial pressure (may
obscure neurologic signs and furtherqpressure);
Volume depletion or drugs that may cause hypoten-
sion including diuretics and phenothiazines (qrisk
of severe hypotension); Circulatory shock (mayq
risk of severe hypotension); Adrenocortical insuffi-
ciency; Hypothyroidism; Prostatic hypertrophy or
ureteral stricture; Severe pulmonary or renal im-
pairment; Biliary tract disease or pancreatitis; OB:
Use only in pregnancy if maternal benefit outweighs
fetal risk ; Lactation: Lactation; Geri: Blood levels are
q; dose accordingly.
Exercise Extreme Caution in: Conditions asso-
ciation with hypoxia, hypercapnea,prespiratory re-
serve (including asthma, COPD, cor pulmonale,
morbid obesity, sleep apnea, myxedema, kyphosco-
liosis, CNS depression and coma).

Adverse Reactions/Side Effects
CNS: confusion, sedation, dizziness, dysphoria, eu-
phoria, floating feeling, hallucinations, headache,
unusual dreams. EENT: blurred vision, diplopia,
miosis. Resp: RESPIRATORY DEPRESSION. CV: ortho-
static hypotension. GI: constipation, dry mouth,
nausea, vomiting. GU: urinary retention. Derm:
flushing, sweating. Misc: physical dependence, psy-
chological dependence, tolerance.

Interactions
Drug-Drug: Use with caution in patients receiving
MAO inhibitors (may result in unpredictable reac-
tions—pinitial dose of oxymorphone to 25% of
usual dose).qrisk of CNS depression, hypotension
and respiratory depression with alcohol, other
opioids or CNS depressants including sedatives,
hypnotics, general anesthetics, phenothia-
zines, tranquilizers, skeletal muscle relax-
ants, or sedating antihistamines; may initiate
therapy with 1/3 to 1/2 usual starting dose. Drugs
that may cause volume depletion or hypoten-
sion including diuretics, phenothiazines mayq

risk of severe hypotension. Administration of par-
tial-antagonist opioid analgesics may precipi-
tate withdrawal in physically dependent patients.
Nalbuphine, buprenorphine, or pentazocine
panalgesia.
Drug-Natural Products: Concomitant use of
kava-kava, valerian, or chamomile canqCNS
depression.

Route/Dosage
Larger doses may be required during chronic ther-
apy.
PO (Adults): Opioid-naive patients—10–20 mg
every 4–6 hr, some patients may require initial dose
of 5 mg, not to exceed 20 mg. Once optimal analge-
sia is obtained, chronic pain patients may be con-
verted to an equivalent 24-hour dose given as ex-
tended release tablets every 12 hr.
Subcut, IM (Adults): 1–1.5 mg q 3–6 hr as
needed. Analgesia during labor—0.5–1 mg.
IV (Adults): 0.5 mg q 3–6 hr as needed;qas
needed.

Availability (generic available)
Tablets (Opana): 5 mg, 10 mg. Extended-re-
lease tablets (Opana ER): 5 mg, 7.5 mg, 10 mg,
15 mg, 20 mg, 30 mg, 40 mg. Solution for injec-
tion: 1 mg/mL.

NURSING IMPLICATIONS
Assessment
● Assess type, location, and intensity of pain prior

to and 1 hr following IM and 15–30 min (peak)
following IV administration. When titrating opioid
doses, increases of 25–50% should be adminis-
tered until there is either a 50% reduction in the
patient’s pain rating on a numerical or visual ana-
logue scale or the patient reports satisfactory pain
relief. A repeat dose can be safely administered at
the time of the peak if previous dose is ineffective
and side effects are minimal.

● Patients taking controlled-release tablets should
also be given supplemental short-acting opioid
doses for breakthrough pain.

● An equianalgesic chart (see Appendix K) should
be used when changing routes or when changing
from one opioid to another.

● Assess BP, pulse, and respirations before and pe-
riodically during administration. If respiratory
rate is �10/min, assess level of sedation. Physical
stimulation may be sufficient to prevent signifi-
cant hypoventilation. Dose may need to be de-
creased by 25–50%. Initial drowsiness will di-
minish with continued use.

● Prolonged use may lead to physical and psycho-
logical dependence and tolerance. This should
not prevent patient from receiving adequate anal-
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gesia. Most patients who receive oxymorphone
for pain do not develop psychological depen-
dence. Progressively higher doses may be re-
quired to relieve pain with long-term therapy.

● Assess bowel function routinely. Prevention of
constipation should be instituted with increased
intake of fluids and bulk, and laxatives. Stimulant
laxatives should be administered routinely if
opioid use exceeds 2–3 days, unless contraindi-
cated.

● Lab Test Considerations: Mayqplasma amy-
lase and lipase levels.

● Toxicity and Overdose: If an opioid antago-
nist is required to reverse respiratory depression
or coma, naloxone (Narcan) is the antidote. Di-
lute the 0.4-mg ampule of naloxone in 10 mL of
0.9% NaCl and administer 0.5 mL (0.02 mg) by
direct IV push every 2 min. For children and pa-
tients weighing �40 kg, dilute 0.1 mg of naloxone
in 10 mL of 0.9% NaCl for a concentration of 10
mcg/mL and administer 0.5 mcg/kg every 2 min.
Titrate dose to avoid withdrawal, seizures, and se-
vere pain.

Potential Nursing Diagnoses
Acute pain (Indications)
Chronic pain (Indications)
Risk for injury (Side Effects)

Implementation
● High Alert: Accidental overdose of opioid anal-

gesics has resulted in fatalities. Before adminis-
tering, clarify all ambiguous orders; have second
practitioner independently check original order,
dose calculations, and infusion pump settings.

● Explain therapeutic value of medication prior to
administration to enhance the analgesic effect.

● Regularly administered doses may be more effec-
tive than prn administration. Analgesic is more ef-
fective if given before pain becomes severe.

● Coadministration with nonopioid analgesics may
have additive analgesic effects and may permit
lower doses.

● Medication should be discontinued gradually af-
ter long-term use to prevent withdrawal symp-
toms.

● PO: Administer at least 1 hr prior to or 2 hr after
eating.

● Controlled Release: Swallow controlled-re-
lease tablets whole; do not break, crush, or chew.
Titrate to mild to no pain with regular use of no
more than 2 doses of supplemental analgesia
(rescue) per 24 hr. Dose should be based on 24-
hr opioid requirement determined with short-act-

ing opioids then converted to controlled-release
form.

● If patient is opioid-naive, start with 5 mg every 12
hr, then titrate in increments of 5–10 mg every
12 hr every 3–7 days to a level that provides ade-
quate analgesia with minimal side effects.

● If converting from Opana to Opana ER, adminis-
ter half the patient’s total daily dose of Opana as
Opana ER every 12 hr.

● If converting from parenteral oxymorphone, ad-
minister 10 times the patient’s total daily paren-
teral oxymorphone dose as Opana ER in two
equally divided doses every 12 hr.

● If converting from other opioids, 10 mg of oral
oxymorphone is equianalgesic to hydrocodone
20 mg, oxycodone 20 mg, methadone 20 mg, and
morphine 30 mg orally.

IV Administration

● pH: 2.7–4.5.
● Direct IV: Administer undiluted. Concentra-

tion: 1 mg/mL. Rate: Give over 2–3 min.

Patient/Family Teaching
● Instruct patient on how and when to ask for pain

medication.
● Instruct patient to take oxymorphone as directed

and not to adjust dose without consulting health
care professional. Take missed doses as soon as
possible if on chronic therapy. If almost time for
next dose, skip dose and return to regular sched-
ule. Do not double doses unless advised by health
care professional. Do not stop taking oxymor-
phone abruptly, may cause withdrawal symptoms.
Discontinue gradually under supervision of health
care professional. Caution patient to keep medi-
cation out of reach of children and pets.

● Advise patient that oxymorphone is a drug with
known abuse potential. Protect it from theft, and
never give to anyone other than the individual for
whom it was prescribed.

● Caution patient not to share this medication; may
cause harm or death and is against the law.

● Medication may cause drowsiness or dizziness.
Advise patient to call for assistance when ambu-
lating or smoking. Caution patient to avoid driving
and other activities requiring alertness until re-
sponse to medication is known.

● Advise patient to make position changes slowly to
minimize orthostatic hypotension.

● Advise patient to avoid concurrent use of alcohol
or other CNS depressants with this medication.

● Instruct patient to notify health care professional
of all Rx or OTC medications, vitamins, or herbal



Name /bks_51510_deglin_dg/51510_o        02/21/2012 01:45PM     Plate # 0-Compositepg 968   # 30

968 oxytocin

products being taken and consult health care
professional before taking any new medications.

● Encourage patient to turn, cough, and breathe
deeply every 2 hr to prevent atelectasis.

● Advise patient to notify health care professional if
pregnancy is planned or suspected, or if breast-
feeding.

Evaluation/Desired Outcomes
● Decrease in severity of pain without a significant

alteration in level of consciousness or respiratory
status.

HIGH ALERT

oxytocin (ox-i-toe-sin)
Pitocin
Classification
Therapeutic: hormones
Pharmacologic: oxytocics

Pregnancy Category X

Indications
IV: Induction of labor at term. IV: Facilitation of
threatened abortion. IV, IM: Postpartum control of
bleeding after expulsion of the placenta.

Action
Stimulates uterine smooth muscle, producing uter-
ine contractions similar to those in spontaneous la-
bor. Has vasopressor and antidiuretic effects. Ther-
apeutic Effects: Induction of labor. Control of
postpartum bleeding.

Pharmacokinetics
Absorption: IV administration results in 100%
bioavailability.
Distribution: Widely distributed in extracellular
fluid. Small amounts reach fetal circulation.
Metabolism and Excretion: Rapidly metabo-
lized by liver and kidneys.
Half-life: 3–9 min.

TIME/ACTION PROFILE (reduction in uterine
contractions)

ROUTE ONSET PEAK DURATION

IV immediate unknown 1 hr
IM 3–5 min unknown 30–60 min

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Anticipated
nonvaginal delivery.
Use Cautiously in: OB: First and second stages of
labor; slow infusion over 24 hr has caused water in-
toxication with seizure and coma or maternal death
due to oxytocin’s antidiuretic effect.

Adverse Reactions/Side Effects
Maternal adverse reactions are noted for IV use
only.
CNS: maternal— COMA, SEIZURES; fetal, INTRACRA-
NIAL HEMORRHAGE. Resp: fetal— ASPHYXIA, hypoxia.
CV: maternal—hypotension; fetal, arrhythmias.
F and E: maternal—hypochloremia, hyponatre-
mia, water intoxication. Misc: maternal—quter-
ine motility, painful contractions, abruptio placen-
tae,puterine blood flow, hypersensitivity.

Interactions
Drug-Drug: Severe hypertension may occur if oxy-
tocin follows administration of vasopressors. Con-
current use with cyclopropane anesthesia may re-
sult in excessive hypotension.

Route/Dosage
Induction/Stimulation of Labor
IV (Adults): 0.5–2 milliunits/min;qby 1–2 mil-
liunits/min q 15–60 min until pattern established
(usually 5–6 milliunits/min; maximum 20 milliun-
its/min), thenpdose.

Postpartum Hemorrhage
IV (Adults): 10 units infused at 20–40 milliunits/
min.
IM (Adults): 10 units after delivery of placenta.

Incomplete/Inevitable Abortion
IV (Adults): 10 units at a rate of 20–40 milliunits/
min.

Availability (generic available)
Solution for injection: 10 units/mL.

NURSING IMPLICATIONS
Assessment
● Fetal maturity, presentation, and pelvic adequacy

should be assessed prior to administration of ox-
ytocin for induction of labor.

● Assess character, frequency, and duration of uter-
ine contractions; resting uterine tone; and fetal
heart rate frequently throughout administration.
If contractions occur �2 min apart and are
�50–65 mm Hg on monitor, if they last 60–90
sec or longer, or if a significant change in fetal
heart rate develops, stop infusion and turn patient
on her left side to prevent fetal anoxia. Notify
health care professional immediately.

● Monitor maternal BP and pulse frequently and fe-
tal heart rate continuously throughout adminis-
tration.

● This drug occasionally causes water intoxication.
Monitor patient for signs and symptoms (drowsi-
ness, listlessness, confusion, headache, anuria)
and notify physician or other health care profes-
sional if they occur.
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O

● Lab Test Considerations: Monitor maternal
electrolytes. Water retention may result in hy-
pochloremia or hyponatremia.

Potential Nursing Diagnoses
Deficient knowledge, related to medication regimen
(Patient/Family Teaching)

Implementation
● Do not administer oxytocin simultaneously by

more than one route.

IV Administration

● pH: 3.0–5.0.
● Continuous Infusion: Rotate infusion container

to ensure thorough mixing. Store solution in re-
frigerator, but do not freeze.

● Infuse via infusion pump for accurate dose. Oxy-
tocin should be connected via Y-site injection to
an IV of 0.9% NaCl for use during adverse reac-
tions.

● Magnesium sulfate should be available if needed
for relaxation of the myometrium.

● Induction of Labor: Diluent: Dilute 1 mL (10
units) in 1 L of compatible infusion fluid (0.9%
NaCl, D5W, or LR). Concentration: 10 milli-
units/mL. Rate: Begin infusion at 0.5–2 milli-
units/min (0.05–0.2 mL); increase in increments
of 1–2 milliunits/min at 15–30-min intervals until
contractions simulate normal labor.

● Postpartum Bleeding: Diluent: For control of
postpartum bleeding, dilute 1–4 mL (10–40
units) in 1 L of compatible infusion fluid. Con-
centration: 10–40 milliunits/mL. Rate: Begin
infusion at a rate of 20–40 milliunits/min to con-
trol uterine atony. Adjust rate as indicated.

● Incomplete or Inevitable Abortion: Dilu-
ent: For incomplete or inevitable abortion, dilute
1 mL (10 units) in 500 mL of 0.9% NaCl or D5W.
Concentration: 20 milliunits/mL. Rate: Infuse
at a rate of 20–40 milliunits/min.

● Y-Site Compatibility: acyclovir, alfentanil, allo-
purinol, amikacin, aminocaproic acid, amino-
phylline, amphotericin B liposome, anidulafun-
gin, argatroban, ascorbic acid, atracurium,
atropine, azathioprine, azithromycin, aztreonam,
benztropine, bivalirudin, bumetanide, buprenor-
phine, butorphanol, calcium chloride, calcium
gluconate, capreomycin, caspofungin, cefazolin,
cefepime, cefoperazone, cefotaxime, cefotetan,
cefoxitin, ceftazidime, ceftriaxone, cefuroxime,
chloramphenicol, ciprofloxacin, cisatracurium,
clindamycin, cyanocobalamin, cyclosporine, dap-

tomycin, dexamethasone, dexmedetomidine, di-
goxin, digoxin, diphenhydramine, dobutamine,
dolasetron, dopamine, doxycycline, droperidol,
enalaprilat, ephedrine, epinephrine, epoetin alfa,
eptifibatide, ertapenem, erythromycin, esmolol,
famotidine, fenoldopam, fentanyl, fluconazole,
floic acid, foscarnet, fosphenytoin, furosemide,
ganciclovir, gentamicin, glycopyrrolate, granise-
tron, heparin, hydrocortisone sodium succinate,
hydromorphone, imipenem/cilastatin, isoprote-
renol, ketamine, ketorolac, labetalol, leucovorin
calcium, levofloxacin, lidocaine, linezolid, loraze-
pam, magnesium sulfate, mannitol, meperidine,
meropenem, metaraminol, methoxamine, meth-
yldopate, methylprednisolone, metoclopride, me-
toprolol, metronidazole, midazolam, milrinone,
morphine, moxifloxacin, multivitamins, myco-
phenolate, nafcillin, nalbuphine, naloxone, nesir-
itide, nicardipine, nitroglycerin, nitroprusside,
norepinephrine, ondansetron, oxacillin, palono-
setron, pamidronate, pantoprazole, papaverine,
penicillin G pentamdine, pentazocine, pentobar-
bital, phenobarbital, phentolamine, phenyleph-
rine, phytonadione, piperacillin/tazobactam, po-
tassium acetate, potassium chloride, potassium
phosphates, procainamide, prochlorperazine,
promethazine, propranolol, protamine, opyridox-
ime, quinupristin/dalfopristin, ranitidine, sodium
acetate, sodium bicarbonate, sodium phosphates,
streptokinase, succinylcholine, sufentanil, tacroli-
mus, theophylline, thiamine, ticarcillin/clavulan-
ate, tigecycline, tirofiban, tobramycin, tolazoline,
trimetaphan, vancomycin, vasopressin, verapa-
mil, vitamin B complex with C, voriconazole, war-
farin, zidovudine, zoledronic acid.

● Y-Site Incompatibility: dantrolene, diazepam,
diazoxide, indomethacin, phenytoin, remifentanil,
trimethoprim/sulfamethoxazole.

● Solution Compatibility: dextrose/Ringer’s or
lactated Ringer’s combinations, dextrose/saline
combinations, Ringer’s or lactated Ringer’s injec-
tion, D5W, D10W, 0.45% NaCl, 0.9% NaCl.

Patient/Family Teaching
● Advise patient to expect contractions similar to

menstrual cramps after administration has
started.

Evaluation/Desired Outcomes
● Onset of effective contractions.
● Increase in uterine tone.
● Reduction in postpartum bleeding.
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PACLitaxel (pak-li-tax-el)
Taxol

PACLitaxel protein-bound parti-
cles (albumin-bound)
Abraxane
Classification
Therapeutic: antineoplastics
Pharmacologic: taxoids

Pregnancy Category D

Indications
Paclitaxel: Advanced ovarian cancer (with cispla-
tin). Non-small cell lung cancer when potentially cu-
rative surgery and/or radiation therapy is not an op-
tion. Metastatic breast cancer unresponsive to other
therapy. Node-positive breast cancer when adminis-
tered sequentially to standard combination chemo-
therapy that includes doxorubicin. Treatment of
AIDS-related Kaposi’s sarcoma. Paclitaxel (albu-
min-bound): Metastatic breast cancer after treat-
ment failure or relapse where therapy included an
anthracycline.

Action
Interferes with the normal cellular microtubule
function that is required for interphase and mitosis.
Therapeutic Effects: Death of rapidly replicating
cells, particularly malignant ones.

Pharmacokinetics
Absorption: IV administration results in complete
bioavailability.
Distribution: Cross the placenta.
Protein Binding: 89–98%.
Metabolism and Excretion: Highly metabolized
by the liver (primarily by CYP2C8 and CYP3A4),
�10% excreted unchanged in urine.
Half-life: Paclitaxel—13–52 hr; Paclitaxel pro-
tein-bound particles (albumin-bound)—27 hr.

TIME/ACTION PROFILE (effect on WBCs)

ROUTE ONSET PEAK DURATION

IV unknown 11 days 3 wk

Contraindications/Precautions
Contraindicated in: Hypersensitivity to paclitaxel
or to castor oil (non-protein-bound vehicle contains
polyoxyethylated castor oil); Known alcohol intoler-
ance; OB, Lactation: Pregnancy or lactation; ANC
�1500/mm3 in patients with ovarian, lung, or breast
cancer; ANC �1000/mm3 in patients with AIDS-re-
lated Kaposi’s sarcoma.

Use Cautiously in: Moderate or severe hepatic
impairment; Geri:qrisk of neuropathy, myelosup-
pression, and cardiovascular events; OB: Childbear-
ing potential; Active infection;pbone marrow re-
serve; Pedi: Safety and effectiveness not established.

Adverse Reactions/Side Effects
CNS: dizziness, headache, seizures. CV: ECG
changes, edema, hypotension, bradycardia. GI: di-
arrhea,qliver enzymes, mucositis, nausea, vomit-
ing, pancreatitis. Derm: alopecia. Hemat: anemia,
neutropenia, thrombocytopenia. MS: arthralgia,
myalgia. GU: renal failure. Neuro: peripheral neu-
ropathy. Resp: PULMONARY EMBOLISM, PULMONARY

FIBROSIS, cough, dyspnea, interstitial pneumonia.
Local: injection site reactions. Misc: hypersensitiv-
ity reactions including ANAPHYLAXIS and STEVENS-
JOHNSON SYNDROME, TOXIC EPIDERMAL NECROLYSIS.

Interactions
Drug-Drug: CYP3A4 inhibitors including ata-
zanavir, clarithromycin, indinavir, itracona-
zole, ketoconazole, nefazodone, nelfinavir, ri-
tonavir, saquinavir, and telithromycin mayq
levels and risk of toxicity; concurrent use should be
undertaken with caution. CYP3A4 inducers in-
cluding carbamazepine, rifampin, and phenyt-
oin mayplevels andqrisk of treatment failure;
concurrent use should be undertaken with caution.
Gemfibrozil mayqlevels and risk of toxicity; con-
current use should be undertaken with caution.q
risk of myelosuppression with other antineoplas-
tics or radiation therapy. Myelosuppressionq
when given after cisplatin. Mayqlevels and toxicity
of doxorubicin. Maypantibody response to andq
risk of adverse reactions from live-virus vaccines.

Route/Dosage
Many other regimens are used.

Paclitaxel
Ovarian Cancer
IV (Adults): Previously untreated patients—175
mg/m2 over 3 hr every 3 wk, or 135 mg/m2 over 24
hr every 3 wk, followed by cisplatin; Previously
treated patients—135 mg/m2 or 175 mg/m2 over
3 hr every 3 wk.

Breast Cancer
IV (Adults): Adjuvant treatment of node-positive
breast cancer—175 mg/m2 over 3 hr every 3 wk
for 4 courses administered sequentially to doxorubi-
cin-containing combination chemotherapy; Failure
of initial therapy for metastatic disease or relapse
within 6 mo of adjuvant therapy—175 mg/m2

over 3 hr every 3 wk.
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Non-Small Cell Lung Cancer
IV (Adults): 135 mg/m2 over 24 hr every 3 wk, fol-
lowed by cisplatin.

AIDS-Related Kaposi’s Sarcoma
IV (Adults): 135 mg/m2 over 3 hr every 3 wk or
100 mg/m2 over 3 hr every 2 wk (dosep/adjustment
may be necessary in patients with advanced HIV in-
fection).

Paclitaxel Protein-Bound Particles (albu-
min-bound)
IV (Adults): 260 mg/m2 over 30 min every 3 wk.

Hepatic Impairment
IV (Adults): Moderate hepatic impairment (AST
levels �10� ULN and bilirubin levels 1.26–2�

ULN)—200 mg/m2 over 30 min every 3 wk; Severe
hepatic impairment (AST levels �10� ULN and
bilirubin levels 2.01–5� ULN)—130 mg/m2 over
30 min every 3 wk; dose may beqto 200 mg/m2 for
subsequent courses based on individual tolerance;
Severe hepatic impairment (AST levels �10� ULN
or bilirubin levels �5� ULN)—Avoid use.

Availability
Paclitaxel (generic available)
Solution for injection: 6 mg/mL.

Paclitaxel Protein-Bound Particles (albu-
min-bound)
Powder for injection: 100 mg/vial.

NURSING IMPLICATIONS
Assessment
● Monitor vital signs frequently, especially during

first hr of the infusion.
● Monitor cardiovascular status especially during

first 3 hr of infusion. Hypotension and bradycar-
dia are common but usually do not require treat-
ment. Continuous ECG monitoring is recom-
mended only for patients with serious underlying
conduction abnormalities or those concurrently
taking doxorubicin.

● Monitor for bone marrow depression. Assess for
bleeding (bleeding gums, bruising, petechiae,
guaiac stools, urine, and emesis) and avoid IM
injections and taking rectal temperatures if plate-
let count is low. Apply pressure to venipuncture
sites for 10 min. Assess for signs of infection dur-
ing neutropenia. Anemia may occur. Monitor for
dyspnea and orthostatic hypotension. Granulo-
cyte-colony stimulating factor (G-CSF) may be
used if necessary.

● Assess for development of peripheral neuropathy.
If severe symptoms occur, subsequent dose
should be reduced by 20%.

● Monitor intake and output, appetite, and nutri-
tional intake. Paclitaxel causes nausea and vomit-
ing in 50% of patients. Prophylactic antiemetics
may be used. Adjust diet as tolerated to help
maintain fluid and electrolyte balance and nutri-
tional status.

● Assess patient for arthralgia and myalgia, which
usually begin 2–3 days after therapy and resolve
within 5 days. Pain is usually relieved by nonopi-
oid analgesics but may be severe enough to re-
quire treatment with opioid analgesics.

● Assess for rash periodically during therapy. May
cause Stevens-Johnson syndrome and toxic epi-
dermal necrolysis. Discontinue therapy if severe
or if accompanied with fever, general malaise, fa-
tigue, muscle or joint aches, blisters, oral lesions,
conjunctivitis, hepatitis and/or eosinophilia.

● Paclitaxel: Monitor for hypersensitivity reactions
continuously during the first 30 min and fre-
quently thereafter. These occur frequently
(19%), usually during the first 10 min of pacli-
taxel infusion, after the first or second dose. Pre-
treatment is recommended for all patients and
should include dexamethasone 20 mg PO (10 mg
for patients with advanced HIV disease) 12 and 6
hours prior to paclitaxel, diphenhydramine 50
mg IV 30–60 min prior to paclitaxel, and raniti-
dine 50 mg IV 30–60 min prior to paclitaxel.
Most common manifestations are dyspnea, flush-
ing, tachycardia, rash, hypotension, and chest
pain. If these occur, stop infusion and notify
health care professional. Treatment may include
bronchodilators, epinephrine, antihistamines,
and corticosteroids. Keep these agents and resus-
citative equipment close by in the event of an ana-
phylactic reaction. Other manifestations of hyper-
sensitivity reactions include flushing and rash.

● No premedication for hypersensitivity is required
for paclitaxel protein-bound (albumin-bound).

● Lab Test Considerations: Monitor CBC and
differential prior to and periodically during ther-
apy. The nadir of leukopenia occurs in 11 days,
with recovery by days 15–21. Notify health care
professional if the leukocyte count is �1500/mm3

(1000/mm3 in AIDS-related Kaposi’s sarcoma) or
if the platelet count is �100,000/mm3. Subse-
quent doses are usually held until leukocyte
count is �1500/mm3 (1000/mm3 in AIDS-related
Kaposi’s sarcoma) and platelet count is
�100,000/mm3.

● Monitor liver function studies (AST, ALT, LDH,
bilirubin) prior to and periodically during ther-
apy to detect hepatotoxicity.

Potential Nursing Diagnoses
Risk for infection (Adverse Reactions)
Risk for injury (Adverse Reactions)
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Implementation
● Do not confuse Taxol (paclitaxel) with Taxotere

(docetaxel). Do not confuse Taxol (paclitaxel)
with Paxil (paroxetine).

Paclitaxel
IV Administration

● pH: 6.0–6.5.
● Continuous Infusion: Paclitaxel must be di-

luted prior to injection. Diluent: Dilute contents
of 5-mL (30-mg) vials with the following diluents:
0.9% NaCl, D5W, D5/0.9% NaCl, or dextrose in
Ringer’s solution. Concentration: 0.3–1.2 mg/
mL. Although haziness in the solution is normal,
inspect for particulate matter or discoloration be-
fore use. Use an in-line filter of not �0.22-micron
pore size. Solutions are stable for 27 hr at room
temperature and lighting. Do not use PVC con-
tainers or administration sets. Rate: Dose for
breast cancer or AIDS-related Kaposi’s sarcoma
is administered over 3 hr. Dose for ovarian can-
cer is administered as a 24-hr infusion.

● Y-Site Compatibility: acyclovir, alfentanyl, allo-
purinol, amifostine, amikacin, aminophylline,
amphotericin B lipid complex, ampicillin, ampi-
cillin/sulbactam, anidulafungin, argatroban, atra-
curium, aztreonam, bivalirudin, bleomycin, bum-
etanide, buprenorphine, busulfan, butorphanol,
calcium chloride, calcium gluconate, carbopla-
tin, carmustine, caspofungin, cefazolin, cefepime,
cefoperazone, cefotaxime, cefotetan, cefoxitin,
ceftazidime, ceftriaxone, cefuroxime, chloram-
phenicol, ciprofloxacin, cisatracurium, cisplatin,
cladribine, clindamycin, cyclophosphamide, cy-
closporine, cytarabine, dacarbazine, dactinomy-
cin, dantrolene, daptomycin, daunorubicin hy-
drochloride, dexamethasone sodium phosphate,
dexmedetomidine, dexrazoxane, diltiazem, di-
phenhydramine, dobutamine, dopamine, doripe-
nem, doxorubicin hydrochloride, doxycycline,
droperidol, enalaprilat, ephedrine, epinephrine,
epirubicin, ertapenem, erythromycin , esmolol,
etoposide, etoposide phosphate, famotidine, fen-
oldopam, fentanyl, floxuridine, fluconazole, flu-
darabine, fluorouracil, foscarnet, fosphenytoin,
furosemide, ganciclovir, gemcitabine, gentami-
cin, glycopyrrolate, granisetron, haloperidol,
heparin, hetastarch, hydralazine, hydrocortisone,
hydromorphone, ifosfamide, imipenem/cilastatin,
insulin, irinotecan, isoproterenol, ketorolac, leu-
covorin, levofloxacin, levorphanol, lidocaine, li-
nezolid, lorazepam, magnesium sulfate, mannitol,
meperidine, meropenem, mesna, metaraminol,

methohexital, methotrexate, methyldopate, meto-
clopramide, metoprolol, metronidazole, midazo-
lam, milrinone, mitomycin, morphine, nafcillin,
nalbuphine, naloxone, nesiritide, nitroglycerin,
nitroprusside, norepinephrine, octreotide, on-
dansetron, oxaliplatin, palonosetron, pancuro-
nium, pantoprazole, pemetrexed, pentamidine,
pentazocine, pentobarbital, pentostatin, pheno-
barbital, phentolamine, phenylephrine, piperacil-
lin/tazobactam, potassium acetate, potassium
chloride, potassium phosphates, procainamide,
prochlorperazine, promethazine, propofol, quin-
upristin/dalfopristin, ranitidine, remifentanil, ri-
tuximab, sodium acetate, sodium bicarbonate,
sodium phosphates, streptozocin, succinylcho-
line, sufentanil, tacrolimus, teniposide, theophyl-
line, thiopental, thiotepa, ticarcillin/clavulanate,
tigecycline, tirofiban, tobramycin, tolazoline, to-
potecan, trastuzumab, trimethoprim/sulfameth-
oxazole, vancomycin, vasopressin, vecuronium,
verapamil, vinblastine, vincristine, vinorelbine,
voriconazole, zidovudine, zoledronic acid.

● Y-Site Incompatibility: amiodarone, ampho-
tericin B cholesteryl , amphotericin B colloidal,
amphotericin B liposome, chlorpromazine, diaz-
epam, digoxin, doxorubicin liposome, hydroxy-
zine, idarubicin, indomethacin, labetalol, methyl-
prednisolone sodium succinate, mitoxantrone,
phenytoin, propranolol.

Paclitaxel Protein-Bound Particles (albu-
min-bound)

IV Administration

● Intermittent Infusion: Reconstitute by slowly
adding 20 mL to each vial over at least 1 min for a
concentration of 5 mg/mL. Direct solution to in-
side wall of vial to prevent foaming. Allow vial to
sit for at least 5 min to ensure proper wetting of
cake/powder. Gently swirl or invert vial for at
least 2 min until powder is completely dissolved;
avoid foaming. If foaming or clumping occurs, al-
low vial to stand for 15 min until foaming dis-
solves. Solution should be milky and homoge-
nous without visible particles. If particles or
settling are visible, gently invert vial to resuspend.
Inject appropriate amount into sterile PVC IV bag.
Do not use an in-line filter during administration.
Do not administer solutions that are discolored
or contain particulate matter. Reconstituted solu-
tion should be administered immediately but is
stable for 8 hr if refrigerated. Discard unused
portion. Rate: Administer over no more than 30
min. Monitor infusion site closely for infiltration.
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Patient/Family Teaching
● Explain purpose of paclitaxel to patient.
● Advise patient to notify health care professional

immediately of rash, difficulty breathing, or symp-
toms of hypersensitivity reaction occurs.

● Instruct patient to notify health care professional
promptly if fever; chills; cough; hoarseness; sore
throat; signs of infection; lower back or side pain;
painful or difficult urination; bleeding gums;
bruising; petechiae; blood in stools, urine, or em-
esis; dyspnea; or orthostatic hypotension occurs.
Caution patient to avoid crowds and persons with
known infections. Instruct patient to use soft
toothbrush and electric razor and to avoid falls.
Caution patient not to drink alcoholic beverages
or to take medication containing aspirin or
NSAIDs; may precipitate gastric bleeding.

● May cause dizziness. Caution patient to avoid
driving or other activities requiring alertness until
response to medication is known.

● Instruct patient to notify health care professional
if abdominal pain, yellow skin, weakness, pares-
thesia, gait disturbances, or joint or muscle aches
occur.

● Instruct patient to inspect oral mucosa for red-
ness and ulceration. If mouth sores occur, advise
patient to use sponge brush and rinse mouth with
water after eating and drinking. Stomatitis usually
resolves in 5–7 days.

● Discuss with patient the possibility of hair loss.
Complete hair loss usually occurs between days
14 and 21 and is reversible after discontinuation
of therapy. Explore coping strategies.

● Advise patient to use a nonhormonal method of
contraception and to avoid breastfeeding during
therapy. Advise male patients not to father a child
while receiving paclitaxel.

● Instruct patient not to receive any vaccinations
without advice of health care professional.

● Emphasize the need for periodic lab tests to mon-
itor for side effects.

Evaluation/Desired Outcomes
● Decrease in size or spread of malignancy.

palifermin (pa-liff-er-min)
Kepivance
Classification
Therapeutic: cytoprotective agents
Pharmacologic: keratinocyte growth factors
(rDNA)

Pregnancy Category C

Indications
To decrease incidence/duration of severe oral mu-
cositis associated with myelotoxic therapy requiring
stem cell support for hematologic malignancies.

Action
Enhances proliferation of epithelial cells. Thera-
peutic Effects: Decreased incidence/duration of
mucositis.

Pharmacokinetics
Absorption: IV administration results in complete
bioavailability.
Distribution: Distributes into extravascular space.
Metabolism and Excretion: Unknown.
Half-life: 4.5 hr.

TIME/ACTION PROFILE (levels)

ROUTE ONSET PEAK DURATION

IV unknown end of dose unknown

Contraindications/Precautions
Contraindicated in: Hypersensitivity to palifer-
min or other E. coli-derived proteins.
Use Cautiously in: OB: Use only if maternal bene-
fit outweighs fetal risk; Lactation, Pedi: Safety not es-
tablished .

Adverse Reactions/Side Effects
Derm: skin toxicity. GI: oral toxicity. Metab:q
amylase,qlipase. MS: arthralgia. Neuro: dyses-
thesia.

Interactions
Drug-Drug: Binds to and inactivates heparin
(flush tubing between use). Administration within
24 hr after myelotoxic therapy (chemotherapy/
radiation)qseverity and duration of mucositis.

Route/Dosage
IV (Adults): 60 mcg/kg/day for 3 days before and 3
days after myelotoxic therapy.

Availability
Powder for injection: 6.25 mg/vial.

NURSING IMPLICATIONS
Assessment
● Assess level of oral mucositis prior to and period-

ically during therapy.
● Lab Test Considerations: May causeqserum

lipase and amylase; usually reversible.
● May cause proteinuria.

Potential Nursing Diagnoses
Acute pain (Indications)
Impaired oral mucous membrane (Indications)
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Implementation
● Do not administer palifermin within 24 hr before,

during infusion, or 24 hr after infusion of myelo-
toxic chemotherapy.

● Administer doses for 3 consecutive days before
(third dose 24–48 hr prior to chemotherapy)
and 3 consecutive days after myelotoxic chemo-
therapy (fourth dose on same days as hematopoi-
etic stem cells infusion and at least 4 days after
most recent palifermin administration) for a total
of 6 doses.

IV Administration

● pH: No Data.
● Direct IV: Diluent: Reconstitute palifermin

powder by slowly injecting 1.2 mL of sterile water
for injection aseptically. Concentration: 5 mg/
mL. Swirl gently; do not shake or vigorously agi-
tate. Solution should be clear and colorless; do
not administer solution that is discolored or con-
tains particulate matter. Dissolution usually takes
less than 3 minutes. Administer immediately after
reconstitution or refrigerate and administer
within 24 hr. Do not freeze. Allow to reach room
temperature for up to 1 hr. Protect from light.
Discard palifermin after expiration date or if left
at room temperature for more than 1 hr. Rate:
Administer via bolus injection. Do not use a filter.

● Y-Site Incompatibility: heparin. If heparin so-
lution is used to maintain IV line, flush with 0.9%
NaCl prior to and after use of palifermin.

Patient/Family Teaching
● Inform patient of evidence of tumor growth and

stimulation in cell culture and animal models.
● Advise patient to notify health care professional if

rash, erythema, edema, pruritus, oral/perioral
dysesthesia (tongue discoloration, tongue thick-
ening, alteration of taste) occur.

Evaluation/Desired Outcomes
● Decrease in incidence and duration of oral mu-

cositis in patients receiving myelotoxic therapy
requiring hematopoietic stem cell support.

paliperidone (pa-li-per-i-done)
Invega, Invega Sustenna
Classification
Therapeutic: antipsychotics
Pharmacologic: benzisoxazoles

Pregnancy Category C

Indications
PO, IM: Acute and maintenance treatment of
schizophrenia. PO: Acute treatment of schizoaffec-
tive disorder (as monotherapy or as adjunct to
mood stabilizers and/or antidepressants).

Action
May act by antagonizing dopamine and serotonin in
the CNS. Paliperidone is the active metabolite of ris-
peridone. Therapeutic Effects: Decreased mani-
festations of schizophrenia. Decreased manifesta-
tions of schizoaffective disorder.

Pharmacokinetics
Absorption: 28% absorbed following oral admin-
istration, foodqabsorption; slowly absorbed after
IM administration (concentrations higher and more
rapidly achieved with administration into deltoid
muscle).
Distribution: Unknown.
Metabolism and Excretion: 59% excreted un-
changed in urine; 32% excreted in urine as metabo-
lites.
Half-life: 23 hr (PO); 25–49 days (IM).

TIME/ACTION PROFILE (blood levels)

ROUTE ONSET PEAK DURATION

PO unknown 24 hr 24 hr
IM unknown 13 days 1 mo

Contraindications/Precautions
Contraindicated in: Hypersensitivity to paliperi-
done or risperidone; Concurrent use of drugs
known to cause QTc prolongation (including quini-
dine, procainamide, sotalol, amiodarone, chlor-
promazine, thioridazine, moxifloxacin); History of
congenital QTc prolongation or other cardiac ar-
rhythmias; Bradycardia, hypokalemia, hypomagne-
semia (qrisk of QTc prolongation); Pre-existing se-
vere GI narrowing (due to nature of tablet
formulation); CCr �50 mL/min (for IM); Lactation:
Discontinue drug or bottle feed.
Use Cautiously in: Patients with Parkinson’s dis-
ease or dementia with Lewy Bodies (qsensitivity to
effects of antipsychotics); History of suicide attempt;
Patients at risk for aspiration pneumonia; History of
seizures; Conditions which mayqbody temperature
(strenuous exercise, exposure to extreme heat, con-
current anticholinergics or risk of dehydration);p
GI transit time (mayqblood levels); May mask
symptoms of some drug overdoses, intestinal ob-
struction, Reye’s Syndrome or brain tumor (due to
antiemetic effect); Diabetes mellitus; Severe hepatic
impairment; Renal impairment (doseprecom-
mended if CCr �80 mL/min); OB: Neonates atqrisk
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for extrapyramidal symptoms and withdrawal after
delivery when exposed during the 3rd trimester; use
only if maternal benefit outweighs fetal risk; Pedi:
Children �12 yr (safety not established); Geri:q
risk of mortality in elderly patients treated for de-
mentia-related psychosis; consider age-relatedpin
renal function.

Adverse Reactions/Side Effects
CNS: NEUROLEPTIC MALIGNANT SYNDROME, SUICIDAL

THOUGHTS, drowsiness, extrapyramidal disorders
(dose related), headache, insomnia, anxiety, confu-
sion, dizziness, dysarthria, fatigue, syncope, tardive
dyskinesia, weakness. EENT: blurred vision. Resp:
dyspnea, cough. CV: palpitations, tachycardia (dose
related), bradycardia, orthostatic hypotension, QTc
interval prolongation. GI: abdominal pain, dry
mouth, dyspepsia, nausea, swollen tongue. GU: im-
potence, priapism. Endo: amenorrhea, dyslipide-
mia, galactorrhea, gynecomastia, hyperglycemia,
weight gain. Hemat: AGRANULOCYTOSIS, leukopenia,
neutropenia. MS: back pain, dystonia (dose re-
lated). Neuro: akathisia, dyskinesia, tremor (dose
related). Misc: fever.

Interactions
Drug-Drug:qrisk of CNS depression with other
CNS depressants including alcohol, antihista-
mines, sedative/hypnotics, or opioid analge-
sics. May antagonize the effects of levodopa or
other dopamine agonists.qrisk of orthostatic hy-
potension with antihypertensives, nitrates, or
other agents that lower BP. Carbamazepine may
plevels/effects.

Route/Dosage
Schizophrenia
PO (Adults): 6 mg once daily; may titrate by 3 mg/
day at intervals of at least 5 days (range 3–12 mg/
day).
PO (Children 12–17 yr): 3 mg once daily; may ti-
trate by 3 mg/day at intervals of at least 5 days (not
to exceed 6 mg if �51 kg or 12 mg if �51 kg).
IM (Adults): 234 mg initially, then 156 mg one
week later; continue with monthly maintenance dose
of 117 mg (range of 39–234 mg based on efficacy
and/or tolerability).

Renal Impairment
PO (Adults): CCr 50–79 mL/min—3 mg/day ini-
tially; dose may beqto maximum of 6 mg/day; CCr
10–�50 mL/min— 1.5 mg/day initially; dose may
beqto maximum of 3 mg/day.

Renal Impairment
IM (Adults): CCr 50–79 mL/min—156 mg ini-
tially, then 117 mg one week later; continue with
monthly maintenance dose of 78 mg; CCr �50 mL/
min—Contraindicated.

Schizoaffective Disorder
PO (Adults): 6 mg/day; may titrate by 3 mg/day at
intervals of at least 4 days (range 3–12 mg/day).

Renal Impairment
PO (Adults): CCr 50–79 mL/min—3 mg/day ini-
tially; dose may beqto maximum of 6 mg/day; CCr
10–�50 mL/min— 1.5 mg/day initially; dose may
beqto maximum of 3 mg/day.

Availability
Extended-release tablets (Invega): 1.5 mg, 3
mg, 6 mg, 9 mg. Intramuscular injection (In-
vega Sustenna): 39 mg, 78 mg, 117 mg, 156 mg,
234 mg.

NURSING IMPLICATIONS
Assessment
● Monitor patient’s mental status (orientation,

mood, behavior) before and periodically during
therapy. Monitor closely for notable changes in
behavior that could indicate the emergence or
worsening of suicidal thoughts or behavior or de-
pression, especially during early therapy. Restrict
amount of drug available to patient.

● Assess weight and BMI initially and throughout
therapy.

● Monitor BP (sitting, standing, lying down) and
pulse before and periodically during therapy. May
cause prolonged QT interval, tachycardia, and or-
thostatic hypotension.

● Observe patient when administering medication
to ensure that medication is actually swallowed
and not hoarded or cheeked.

● Monitor patient for onset of extrapyramidal side
effects (akathisia— restlessness; dystonia—
muscle spasms and twisting motions; or pseudo-
parkinsonism—mask-like face, rigidity, trem-
ors, drooling, shuffling gait, dysphagia). Report
these symptoms; reduction of dose or discontinu-
ation of medication may be necessary.

● Monitor for tardive dyskinesia (involuntary rhyth-
mic movement of mouth, face, and extremities).
Report immediately; may be irreversible.

● Monitor for development of neuroleptic malig-
nant syndrome (fever, respiratory distress, tachy-
cardia, seizures, diaphoresis, hypertension or hy-
potension, pallor, tiredness). Discontinue
paliperidone and notify health care professional
immediately if these symptoms occur.

● Monitor for symptoms related to hyperprolactine-
mia (menstrual abnormalities, galactorrhea, sex-
ual dysfunction).

● Lab Test Considerations: Monitor fasting
blood glucose and cholesterol levels before and
periodically during therapy.
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● Monitor serum prolactin prior to and periodically
during therapy. May causeqserum prolactin lev-
els.

● Monitor CBC frequently during initial months of
therapy in patients with pre-existing or history of
low WBC. May cause leukopenia, neutropenia, or
agranulocytosis. Discontinue therapy if this oc-
curs.

Potential Nursing Diagnoses
Risk for self-directed violence (Indications, Adverse
Reactions)
Disturbed sensory perception : (specify: visual, au-
ditory, kinesthetic, gustatory, tactile, olfactory) (In-
dications)

Implementation
● PO: Administer once daily in the morning without

regard to food. Tablets should be swallowed
whole; do not crush, break or chew.

● IM: Administer initial and second doses in del-
toid using a 1 1/2-inch, 22 gauge needle for pa-
tients �90 kg (�200 lb) or 1-inch 23 gauge nee-
dle for patients �90 kg (�200 lb). Monthly
maintenance doses can be administered in either
deltoid or gluteal sites. For gluteal injection, use 1
1/2-inch, 22 gauge needle regardless of patient
weight. To avoid missed dose, may give second
dose 2 days before or after the one-week time-
point. Monthly doses may be given up to 7 days
before or after the monthly timepoint. After 1st
month, if missed dose is within 6 wk of sched-
uled dose, administer previous dose as soon as
possible. If �6 wk and �6 mo of scheduled
dose, resume with previous dose by administer-
ing dose in deltoid as soon as possible, a second
dose in deltoid in 1 wk, followed by monthly
doses in deltoid or gluteal sites. If �6 mo since
scheduled dose, administer using initial dosing
schedule.

Patient/Family Teaching
● Instruct patient to take medication as directed.

Advise patient that appearance of tablets in stool
is normal and not of concern.

● Inform patient of the possibility of extrapyramidal
symptoms. Instruct patient to report these symp-
toms immediately to health care professional.

● Advise patient to change positions slowly to mini-
mize orthostatic hypotension.

● May cause drowsiness. Caution patient to avoid
driving or other activities requiring alertness until
response to medication is known.

● Advise patient and family to notify health care
professional if thoughts about suicide or dying,

attempts to commit suicide; new or worse de-
pression; new or worse anxiety; feeling very agi-
tated or restless; panic attacks; trouble sleeping;
new or worse irritability; acting aggressive; being
angry or violent; acting on dangerous impulses;
an extreme increase in activity and talking, other
unusual changes in behavior or mood occur.

● Advise patient that extremes in temperature
should also be avoided; this drug impairs body
temperature regulation.

● Advise patient to notify health care professional of
all Rx or OTC medications, vitamins, or herbal
products being taken and to consult with health
care professional before taking other medica-
tions and alcohol.

● Advise patient to seek nutritional, weight, or med-
ical management as needed for weight gain or
cholesterol elevation.

● Advise female patients to notify health care pro-
fessional if pregnancy is planned or suspected, or
if breastfeeding or planning to breastfeed.

● Advise patient to notify health care professional of
medication regimen before treatment or surgery.

● Instruct patient to notify health care professional
promptly if sore throat, fever, unusual bleeding or
bruising, rash, tremors, menstrual abnormalities,
galactorrhea, or sexual dysfunction occur.

● Emphasize the importance of routine follow-up
exams to monitor side effects and continued par-
ticipation in psychotherapy to improve coping
skills.

Evaluation/Desired Outcomes
● Decrease in excited, manic behavior.
● Decrease in positive symptoms (delusions, hallu-

cinations) of schizophrenia.
● Decrease in negative symptoms (social with-

drawal, flat, blunted affect) of schizophrenia.

palonosetron
(pa-lone-o-se-tron)
Aloxi
Classification
Therapeutic: antiemetics
Pharmacologic: 5-HT3 antagonists

Pregnancy Category B

Indications
Prevention of acute and delayed nausea and vomit-
ing caused by initial or repeat courses of moderate
or highly emetogenic chemotherapy (intravenous).
Prevention of acute nausea and vomiting caused by
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initial or repeat courses of moderately emetogenic
chemotherapy (oral). Prevention of postoperative
nausea and vomiting (PONV) for up to 24 hr after
surgery (intravenous).

Action
Blocks the effects of serotonin at receptor sites (se-
lective antagonist) located in vagal nerve terminals
and in the chemoreceptor trigger zones in the CNS.
Therapeutic Effects: Decreased incidence and
severity of nausea and vomiting following emeto-
genic chemotherapy or surgery.

Pharmacokinetics
Absorption: IV administration results in complete
bioavailability; oral bioavailability � 97%.
Distribution: Unknown.
Metabolism and Excretion: 50% metabolized;
40% excreted unchanged in urine.
Half-life: 40 hr.

TIME/ACTION PROFILE

ROUTE ONSET PEAK DURATION

IV within 30 min unknown 7 days
PO within 1 hr unknown 7 days

Contraindications/Precautions
Contraindicated in: Hypersensitivity; cross sensi-
tivity with other 5-HT3 antagonists may occur; Lacta-
tion: Lactation.
Use Cautiously in: OB, Pedi: Safety not estab-
lished.

Adverse Reactions/Side Effects
CNS: dizziness, headache. GI: constipation, diar-
rhea, .

Interactions
Drug-Drug: None significant.

Route/Dosage
IV (Adults): Prevention of chemotherapy-in-
duced nausea/vomiting—0.25 mg 30 min before
start of chemotherapy; Prevention of PONV—
0.075 mg given immediately before induction of an-
esthesia.
PO (Adults): 0.5 mg given 1 hr before start of
chemotherapy.

Availability (generic available)
Solution for IV injection: 0.05 mg/mL. Cap-
sules: 0.5 mg.

NURSING IMPLICATIONS
Assessment
● Assess patient for nausea, vomiting, abdominal

distention, and bowel sounds prior to and follow-
ing administration.

● Lab Test Considerations: May cause transient
qin serum bilirubin, AST, and ALT levels.

Potential Nursing Diagnoses
Imbalanced nutrition: less than body requirements
(Indications)
Diarrhea (Side Effects)
Constipation (Side Effects)

Implementation
● First dose is administered prior to emetogenic

event.
● Repeated dose within a 7 day period is not rec-

ommended.
● PO: May be administered with or without food 1

hr prior to the start of chemotherapy.

IV Administration

● pH: 4.5–5.5.
● Direct IV: Administer dose undiluted 30 min

prior to chemotherapy or immediately prior to
the induction of anesthesia. Flush line prior to
and after administration with 0.9% NaCl. Do not
administer solutions that are discolored or con-
tain particulate matter.

● Concentration: 0.05 mg/mL. Rate: Administer
over 30 seconds for chemotherapy and over 10
seconds for postoperative nausea and vomiting.

● Syringe Compatibility: dexamethasone.
● Y-Site Compatibility: alfentanil, amifostine,

amikacin, aminocaproic acid, aminophylline ,
amiodarone, amphotericin B liposome, ampicil-
lin, ampicillin/sulbactam, atracurium, atropine,
azithromycin, aztreonam, bivalirudin, bleomycin,
bumetanide, buprenorphine, busulfan, butor-
phanol, calcium acetate, calcium chloride, cal-
cium gluconate, carboplatin, carmustine, caspo-
fungin, cefazolin, cefepime, cefotaxime,
cefotetan, cefoxitin, ceftazidime, ceftriaxone, ce-
furoxime, chloramphenicol, chlorpromazine,
ciprofloxacin, cisatracurium, cisplatin, clindamy-
cin, cyclophosphamide, cyclosporine, cytarabine,
dacarbazine, dactinomycin, dantrolene, daptomy-
cin, daunorubicin, dexamethasone sodium phos-
phate, dexmedetomidine, dexrazoxane, digoxin,
diltiazem, diphenhydramine, dobutamine, doce-
taxel, dopamine, doxacurium, doxorubicin hy-
drochloride, droperidol, enalaprilat, ephedrine,
epinephrine, epirubicin, eptifibitide, erythromy-
cin, esmolol, etoposide, etoposide phosphate,
famotidine, fenoldopam, fentanyl, fluconazole,
fludarabine, fluorouracil, foscarnet, fospheny-
toin, furosemide, gemcitabine, gentamicin, glyco-
pyrrolate, haloperidol, heparin, hydralazine, hy-
drocortisone, hydromorphone, idarubicin,
ifosfamide, insulin, irinotecan, isoproterenol, ke-
torolac, labetalol, leucovorin, levofloxacin, lido-
caine, linezolid, lorazepam, magnesium sulfate,
mannitol, mechlorethamine, melphalan, meperi-
dine, meropenem, mesna, metaraminol, metho-
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trexate, methyldopate, metoclopramide, meto-
prolol, metronidazole, midazolam, milrinone,
mitomycin, mitoxantrone, mivacurium, mor-
phine, nalbuphine, naloxone, neostigmine, nesir-
itide, nicardipine, nitroglycerin, nitroprusside,
norepinephrine, octreotide, oxaliplatin, oxytocin,
paclitaxel, pamidronate, pancuronium, pentazo-
cine, phenobarbital, phentolamine, phenyleph-
rine, piperacillin/tazobactam, potassium acetate,
potassium chloride, potassium phosphates, pro-
cainamide, prochlorperazine, promethazine, pro-
pranolol, quinupristin/dalfopristin, ranitidine, re-
mifentanil, rocuronium, sodium acetate, sodium
bicarbonate, sodium phosphates, streptozocin,
succinylcholine, sufentanil, tacrolimus, tenipo-
side, theophylline, thiotepa, ticarcillin/clavulan-
ate, tigecycline, tirofiban, tobramycin, topotecan,
trimethoprim/sulfamethoxazole, vancomycin,
vasopressin, vecuronium, verapamil, vinblastine,
vincristine, vinorelbine, zidovudine.

● Y-Site Incompatibility: acyclovir, allopurinol,
amphotericin B colloidal, diazepam, doxycycline,
ganciclovir, imipenem/cilastatin, methylpredniso-
lone, minocycline, nafcillin, pantoprazole, pen-
tamidine, pentobarbital, phenytoin, thiopental.

Patient/Family Teaching
● Inform patient of purpose of medication.
● Advise patient to notify health care professional if

nausea or vomiting occur.

Evaluation/Desired Outcomes
● Prevention of nausea and vomiting associated

with initial and repeat courses of emetogenic can-
cer chemotherapy or surgery.

pamidronate (pa-mid-roe-nate)
Aredia
Classification
Therapeutic: bone resorption inhibitors
Pharmacologic: biphosphonates, hypocal-
cemics

Pregnancy Category D

Indications
Moderate to severe hypercalcemia associated with
malignancy. Osteolytic bone lesions associated with
multiple myeloma or breast cancer. Moderate to se-
vere Paget’s disease.

Action
Inhibits resorption of bone. Therapeutic Effects:
Decreased serum calcium. Decreased skeletal de-

struction in multiple myeloma or breast cancer. De-
creased skeletal complications in Paget’s disease.

Pharmacokinetics
Absorption: IV administration results in complete
bioavailability.
Distribution: Rapidly absorbed by bone. Reaches
high concentrations in bone, liver, spleen, teeth, and
tracheal cartilage. Approximately 50% of a dose is
retained by bone and then slowly released.
Metabolism and Excretion: 50% is excreted
unchanged in the urine.
Half-life: Elimination half-life from plasma is bi-
phasic—1st phase 1.6 hr, 2nd phase 27.2 hr. Elim-
ination half-life from bone is 300 days.

TIME/ACTION PROFILE (effect on serum
calcium)

ROUTE ONSET PEAK DURATION

IV 24 hr 7 days unknown

Contraindications/Precautions
Contraindicated in: Hypersensitivity to pami-
dronate, other biphosphonates, or mannitol; OB,
Lactation: Pregnancy or lactation.
Use Cautiously in: Underlying cardiovascular dis-
ease, especially HF (initiate saline hydration cau-
tiously); Invasive dental procedures, cancer, receiv-
ing chemotherapy or corticosteroids, poor oral
hygiene, periodontal disease, dental disease, ane-
mia, coagulopathy, infection, or poorly-fitting den-
tures (mayqrisk of jaw osteonecrosis); History of
thyroid surgery (may be atqrisk for hypocal-
cemia); Renal impairment (doseprecommended);
Pedi: Safety not established.

Adverse Reactions/Side Effects
CNS: fatigue. EENT: conjunctivitis, blurred vision,
eye pain/inflammation, rhinitis. Resp: rales. CV:
arrhythmias, hypertension, syncope, tachycardia.
GI: nausea, abdominal pain, anorexia, constipation,
vomiting. F and E: hypocalcemia, hypokalemia, hy-
pomagnesemia, hypophosphatemia, fluid overload.
GU: nephrotoxicity. Hemat: leukopenia, anemia.
Local: phlebitis at injection site. Metab: hypothy-
roidism. MS: muscle stiffness, musculoskeletal
pain, osteonecrosis (primarily of jaw). Misc: fever,
generalized pain.

Interactions
Drug-Drug: Hypokalemia and hypomagnesemia
mayqrisk of digoxin toxicity. Calcium and vita-
min D will antagonize the beneficial effects of pami-
dronate. Concurrent use of thalidomide mayqrisk
of renal dysfunction.
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Route/Dosage
Single doses should not exceed 90 mg.

Hypercalcemia of Malignancy
IV (Adults): Moderate hypercalcemia—30–90
mg; may be repeated after 7 days.

Osteolytic Lesions from Multiple Mye-
loma
IV (Adults): 90 mg monthly.

Osteolytic Lesions from Metastatic
Breast Cancer
IV (Adults): 90 mg q 3–4 wk.

Paget’s Disease
IV (Adults): 90–180 mg/treatment; may be given
as 30 mg daily for 3 days up to 30 mg/wk for 6 wk.
Single doses of 60–90 mg may also be effective.

Availability (generic available)
Powder for injection: 30 mg/vial, 90 mg/vial.

NURSING IMPLICATIONS
Assessment
● Monitor intake/output ratios and BP frequently

during therapy. Assess for signs of fluid overload
(edema, rales/crackles).

● Monitor symptoms of hypercalcemia (nausea,
vomiting, anorexia, weakness, constipation,
thirst, and cardiac arrhythmias).

● Observe for evidence of hypocalcemia (paresthe-
sia, muscle twitching, laryngospasm, and Chvos-
tek’s or Trousseau’s sign). Protect symptomatic
patients by elevating and padding side rails; keep
bed in low position.

● Monitor IV site for phlebitis (pain, redness, swell-
ing). Symptomatic treatment should be used if
this occurs.

● Assess for bone pain. Treatment with nonopioid
or opioid analgesics may be necessary.

● Lab Test Considerations: Assess serum creat-
inine prior to each treatment. Withhold dose if re-
nal function has deteriorated in patients treated
for bone metastases.

● Monitor serum electrolytes (including calcium,
phosphate, potassium, and magnesium), hemo-
globin, and creatinine closely. Monitor CBC and
platelet count during the first 2 wk of therapy.
May cause hyperkalemia or hypokalemia, hyper-
natremia, and hematuria.

● Monitor renal function periodically during ther-
apy.

Potential Nursing Diagnoses
Acute pain (Indications, Side Effects)
Risk for injury (Indications)

Implementation
● Initiate a vigorous saline hydration, maintaining a

urine output of 2000 mL/24 hr, concurrently with
pamidronate therapy. Patients should be ade-
quately hydrated, but avoid overhydration. Use
caution in patients with underlying cardiovascular
disease, especially HF. Do not use diuretics prior
to treatment of hypovolemia.

● Patients with severe hypercalcemia should be
started at the 90-mg dose.

● IV: Reconstitute by adding 10 mL of sterile water
for injection to each vial. Concentration: 30
mg/10 mL or 90 mg/10 mL. Allow drug to dis-
solve before withdrawing. Solution is stable for 24
hr if refrigerated.

● Hypercalcemia: Diluent: Dilute further in
1000 mL of 0.45% NaCl, 0.9% NaCl, or D5W. So-
lution is stable for 24 hr at room temperature.
Rate: Administer 60-mg infusion over at least 4
hr and 90-mg infusion over 24 hr.

● Multiple Myeloma: Diluent: Dilute reconsti-
tuted solution in 500 mL of 0.45% NaCl, 0.9%
NaCl, or D5W. Rate: Administer over 4 hr.

● Paget’s Disease: Dilute reconstituted solution in
500 mL of 0.45% NaCl, 0.9% NaCl, or D5W.

● Rate: Administer over 4 hr.
● Y-Site Compatibility: acyclovir, alemtuzumab,

alfentanil, allopurinol, amifostine, amikacin, ami-
niophylline, amphotericin B lipid complex, am-
photericin B liposome, ampillicin, ampicillin/sul-
bactam, anidulafungin, argatroban, atracurium,
azithromycin, aztreonam, bivalirudin, bleomycin,
bumetanide, buprenorphine, butorphanol, car-
boplatin, carmustine, cefazolin, cefepime, cefo-
perazone, cefotaxime, cefotetan, cefoxitin, cefta-
zidime, ceftriaxone, cefuroxime,
chloramphenicol, chlorpromazine, ciprofloxacin,
cisatracurium, cisplatin, clindamycin, cyclophos-
phamide, cyclosporine, cytarabine, dacarbazine,
daptomycin, dexamethasone, dexmedetomidine,
dexrazoxane, digoxin, diltiazem, diphenhydra-
mine, dobutamine, docetaxel, dolasetron, dopa-
mine, doxacurium, doxycycline, droperidol, ene-
laprilat, ephedrine, epinephrine, epirubicin,
ertapenem, erythromycin, esmolol, etoposide,
etoposide phosphate, famotidine, fenoldopam,
fentanyl, fluconazole, fludarabine, fluorouracil,
foscarnet, fosphenytoin, furosemide, ganciclovir,
gemcitabine, gentamicin, glycopyrrolate, granise-
tron, haloperidol, heparin, hydralazine, hydro-
cortisone, hydromorphone, ifosfamide, imipe-
nem/cilastatin, insulin, isoproterenol, ketorolac,
labetalol, levofloxacin, levorphanol, lidocaine, li-
nezolid, lorazepam, magnesium sulfate, mannitol,
mechlorethamine, melphalan, meperidine, mero-
penem, mesna, metaraminol, methotrexate,
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methyldopate, methylprednisolone, metoclopra-
mide, metoprolol, metronidazole, midazolam,
milrinone, mitoxantrone, mivacurium, morphine,
mycophenolate, nafcillin, nalbuphine, naloxone,
nesiritide, nicardipine, nitroglycerin, nitroprus-
side, norepinephrine, octreotide, ondansetron,
oxytocin, paclitaxel, palonosetron, pancuronium,
pemetrexed, pentamidine, pentazocine, pento-
barbital, phenobarbital, phentolamine, phenyl-
ephrine, piperacillin/tazobactam, potassium ace-
tate, potassium chloride, potassium phosphates,
procainamide, prochlorperazine, promethazine,
propranolol, quinupristin/dalfopristin, ranitidine,
remifentanil, rocuronium, sodium acetate, so-
dium bicarbonate, sodium phosphates, succinyl-
choline, sufentanil, tacrolimus, teniposide, the-
ophylline, thiopental, thiotepa, ticarcillin/
clavulanate, tigecycline, tirofiban, tobramycin,
tolazoline, topotecan, trimethoprim/sulfamethox-
azole, vancomycin, vasopressin, vecuronium, ver-
apamil, vinblastine, vincristine, vinorelbine, vori-
conazole, zidovudine.

● Y-Site Incompatibility: amphotericin B col-
loidal, caspofungin, dantrolene, diazepam, leu-
covorin, phenytoin.

● Additive Incompatibility: Calcium-containing
solutions, such as Ringer’s solution.

Patient/Family Teaching
● Advise patient to report signs of hypercalcemic

relapse (bone pain, anorexia, nausea, vomiting,
thirst, lethargy) or eye problems (pain, inflam-
mation, blurred vision, conjunctivitis) to health
care professional promptly.

● Advise patient to notify nurse of pain at the infu-
sion site.

● Encourage patient to comply with dietary recom-
mendations. Diet should contain adequate
amounts of calcium and vitamin D.

● Advise patient to notify health care professional if
bone pain is severe or persistent.

● Advise patient to maintain good oral hygiene and
have regular dental examinations. Instruct patient
to inform health care professional of pamidron-
ate therapy prior to dental surgery.

● Emphasize the need for keeping follow-up exams
to monitor progress, even after medication is dis-
continued, to detect relapse.

Evaluation/Desired Outcomes
● Lowered serum calcium levels.
● Decreased pain from lytic lesions.

pancrelipase (pan-kre-li-pase)
Creon, Pancreaze, Zenpep
Classification
Therapeutic: digestive agent
Pharmacologic: pancreatic enzymes

Pregnancy Category C

Indications
Pancreatic insufficiency associated with: Chronic
pancreatitis, Pancreatectomy, Cystic fibrosis, GI by-
pass surgery, Ductal obstruction secondary to tu-
mor.

Action
Contains lipolytic, amylolytic, and proteolytic activity.
Therapeutic Effects: Increased digestion of fats,
carbohydrates, and proteins in the GI tract.

Pharmacokinetics
Absorption: Unknown.
Distribution: Unknown.
Metabolism and Excretion: Unknown.
Half-life: Unknown.

TIME/ACTION PROFILE (digestant effects)

ROUTE ONSET PEAK DURATION

PO rapid unknown unknown

Contraindications/Precautions
Contraindicated in: Hypersensitivity to hog pro-
teins.
Use Cautiously in: Gout, renal impairment, or hy-
peruricemia (mayquric acid levels); OB, Lactation:
Safety not established.

Adverse Reactions/Side Effects
EENT: nasal stuffiness. Resp: dyspnea, shortness
of breath, wheezing. GI: FIBROSING COLONOPATHY

(high doses only), abdominal pain (high doses
only), diarrhea, nausea, stomach cramps, oral irri-
tation. GU: hematuria. Derm: hives, rash. Metab:
hyperuricemia. Misc: allergic reactions.

Interactions
Drug-Drug: Antacids (calcium carbonate or
magnesium hydroxide) maypeffectiveness of
pancrelipase. Maypthe absorption of concurrently
administered iron supplements.
Drug-Food: Alkaline foods destroy coating on
enteric-coated products.

Route/Dosage
PO (Adults and Children �4 yr): Initiate with
500 lipase units/kg/meal; dose should be adjusted
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based on weight, clinical symptoms, and stool fat
content; maximum dose � 2500 lipase units/kg/
meal (or 10,000 lipase units/kg/day).
PO (Children �1 yr and �4 yr): Initiate with
1000 lipase units/kg/meal; dose should be adjusted
based on weight, clinical symptoms, and stool fat
content; maximum dose � 2500 lipase units/kg/
meal (or 10,000 lipase units/kg/day).
PO (Children �1 yr): 2000–4000 lipase units per
120 mL of formula or breast milk.

Availability (generic available)
Delayed-release capsules: 3000 units lipase/
9500 units protease/15,000 units amylase, 4000
units lipase/12,000 units protease and amylase,
4200 units lipase/10,000 units protease/17,500
units amylase, 5000 units lipase/17,000 units prote-
ase/27,000 units amylase, 6000 units lipase/19,000
units protease/30,000 units amylase, 8000 units
lipase/30,000 units protease and amylase, 10,000
units lipase/30,000 units protease and amylase,
10,000 units lipase/34,000 units protease/55,000
units amylase, 10,500 units lipase/25,000 units pro-
tease/43,750 units amylase, 12,000 units lipase/
38,000 units protease/60,000 units amylase, 15,000
units lipase/51,000 units protease/82,000 units am-
ylase, 20,000 units lipase/44,000 units protease/
56,000 units amylase, 20,000 units lipase/55,000
units protease and amylase, 20,000 units lipase/
68,000 units protease/109,000 units amylase,
24,000 units lipase/76,000 units protease/120,000
units amylase.

NURSING IMPLICATIONS
Assessment
● Assess patient’s nutritional status (height, weight,

skin-fold thickness, arm muscle circumference,
and lab values) prior to and periodically through-
out therapy.

● Monitor stools for high fat content (steatorrhea).
Stools will be foul-smelling and frothy.

● Assess patient for allergy to pork; sensitivity to
pancrelipase may exist.

● Lab Test Considerations: May causeqserum
and urine uric acid concentrations.

Potential Nursing Diagnoses
Imbalanced nutrition: less than body requirements
(Indications)

Implementation
Pancreaze is not interchangerable with any other
pancrelipase product.
● PO: Administer immediately before or with meals

and snacks.
● Swallow capsules whole. If unable to swallow,

capsules may be opened and sprinkled on foods.
Delayed-release capsules filled should not be

chewed (sprinkle on soft, acidic foods that can be
swallowed without chewing, such as applesauce
or Jell-O) and followed immediately by water or
juice to ensure complete ingestion. These medi-
cations should not be chewed or mixed with alka-
line foods prior to ingestion or coating will be de-
stroyed.

● Half of the prescribed Pancreaze dose for an in-
dividualized full meal should be given with each
snack. The total daily dose should reflect approx-
imately three meals plus two or three snacks per
day.

● Do not mix contents of Pancreaze or Creon cap-
sules directly into breast milk or formula. Capsule
contents may be sprinkled on small amounts of
acidic soft food with a pH of 4.5 or less (apple-
sauce) and given to the infant within 15 minutes.
Contents of the capsule may also be administered
directly to the mouth. Follow administration with
breast milk or formula.

● Do not mix Zenpep capsule contents directly into
formula or breast milk prior to administration.
Administer with applesauce, bananas, or pears
(commercially prepared) and follow with breast
milk or formula.

Patient/Family Teaching
● Encourage patients to comply with diet recom-

mendations of health care professional (generally
high-calorie, high-protein, low-fat). Dose should
be adjusted for fat content of diet. Usually 300 mg
of pancrelipase is necessary to digest every 17 g
of dietary fat. If a dose is missed, it should be
omitted and next dose taken with next snack, as
directed. Do not increase dose without consulting
health care professional. Several days may be re-
quired to determine correct dose. Advise patient
to read Medication Guide before starting therapy
and with each Rx refill; information may be up-
dated.

● Instruct patient not to chew tablets and to swallow
them quickly with plenty of liquid to prevent
mouth and throat irritation. Sit upright to en-
hance swallowing. Eating immediately after taking
medication helps further ensure that the medica-
tion is swallowed and does not remain in contact
with mouth and esophagus for a prolonged pe-
riod. Patient should avoid sniffing powdered con-
tents of capsules, as sensitization of nose and
throat may occur (nasal stuffiness or respiratory
distress).

● Advise patients and caregivers notify health care
professional if symptoms of fibrosing colonopathy
(abdominal pain, distention, vomiting, constipa-
tion) occur. Occur more frequently with doses
exceeding 6,000 lipase units/kg of body weight
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per meal (10,000 lipase units/kg of body weight/
day) and have been associated with colonic stric-
tures in children below the age of 12 years.

● Instruct patient to notify health care professional
if joint pain, swelling of legs, gastric distress, or
rash occurs.

● Advise female patients to notify health care pro-
fessional if pregnancy is planned or suspected, or
if breastfeeding.

Evaluation/Desired Outcomes
● Improved nutritional status in patients with pan-

creatic insufficiency.
● Normalization of stools in patients with steator-

rhea.

HIGH ALERT

pancuronium
(pan-cure-oh-nee-yum)
Pavulon
Classification
Therapeutic: neuromuscular blocking
agents—nondepolarizing

Pregnancy Category C

Indications
Induction of skeletal muscle paralysis and facilita-
tion of intubation after induction of anesthesia in
surgical procedures. Facilitation of compliance dur-
ing mechanical ventilation.

Action
Prevents neuromuscular transmission by blocking
the effect of acetylcholine at the myoneural junction.
Has no analgesic or anxiolytic properties. Thera-
peutic Effects: Skeletal muscle paralysis.

Pharmacokinetics
Absorption: Following IV administration, absorp-
tion is essentially complete.
Distribution: Rapidly distributes into extracellular
fluid; small amounts cross the placenta.
Metabolism and Excretion: Excreted mostly
unchanged by the kidneys; small amounts are elimi-
nated in bile.
Half-life: 2 hr.

TIME/ACTION PROFILE (neuromuscular
blockade)

ROUTE ONSET PEAK DURATION

IV 30–45 sec 3–4.5 min 40–60 min

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Hypersensi-
tivity to bromides; Lactation: Lactation.
Use Cautiously in: Underlying cardiovascular dis-
ease (qrisk of arrhythmias); Dehydration or elec-
trolyte abnormalities (should be corrected); Situa-
tions in which histamine release would be
problematic; Fractures or muscle spasm; Renal im-
pairment (pelimination); Hyperthermia (qdura-
tion/intensity of paralysis); Hepatic impairment (al-
tered response); Shock; Extensive burns (may be
more resistant to effects); Low plasma pseudocho-
linesterase levels (may be seen in association with
anemia, dehydration, cholinesterase inhibitors/in-
secticides, severe liver disease, pregnancy, or hered-
itary predisposition); Obese patients; OB: Safety not
established; may be used during caesarian section;
Pedi: Contains benzyl alcohol which can cause po-
tentially fatal gasping syndrome in neonates; Geri:
Age-relatedpin renal function may result in pro-
longed effects.
Exercise Extreme Caution in: Patients with
neuromuscular diseases such as myasthenia gravis
(small test dose may be used to assess response).

Adverse Reactions/Side Effects
Resp: bronchospasm. CV: hypertension, tachycar-
dia. GI: excessive salivation. Derm: rash. Misc: al-
lergic reactions including ANAPHYLAXIS.

Interactions
Drug-Drug: Intensity and duration of paralysis
may be prolonged by pretreatment with succinyl-
choline, general anesthesia (inhalation), ami-
noglycosides, vancomycin, tetracyclines, poly-
myxin B, colistin, cyclosporine, calcium
channel blockers, clindamycin, lidocaine, and
other local anesthetics, lithium, quinidine,
procainamide, beta blockers, potassium-los-
ing diuretics, or magnesium. Inhalation anes-
thetics including enflurane, isoflurane, halo-
thane, desflurane, sevoflurane may enhance
effects. Higher infusion rates may be required and
duration of action may be shortened in patients re-
ceiving long-term carbamazepine, steroids
(chronic), azathioprine or phenytoin.

Route/Dosage
IV (Adults and Children �12 yr): 0.15 mg/kg
initially; incremental doses of 0.15 mg/kg may be
given q 20–60 min as needed to maintain paralysis
or as a continuous infusion of 0.02–0.04 mg/kg/hr
or 0.4–0.6 mcg/kg/min.
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IV (Children �1 yr): 0.15 mg/kg q 30–60 min as
needed or as a continuous infusion of 0.03–0.1 mg/
kg/hr or 0.5–1.7 mcg/kg/min.
IV (Neonates and Infants): 0.1 mg/kg q 30–60
min as needed or as a continuous infusion of 0.02–
0.04 mg/kg/hr or 0.4–0.6 mcg/kg/min.

Availability (generic available)
Injection: 1 mg/mL, 2 mg/mL.

NURSING IMPLICATIONS
Assessment
● Assess respiratory status continuously throughout

therapy with neuromuscular blocking agents.
These medications should be used only to facili-
tate intubation or in patients already intubated.

● Neuromuscular response should be monitored
with a peripheral nerve stimulator intraopera-
tively. Paralysis is initially selective and usually oc-
curs sequentially in the following muscles: levator
muscles of eyelids, muscles of mastication, limb
muscles, abdominal muscles, muscles of the glot-
tis, intercostal muscles, and the diaphragm. Re-
covery of muscle function usually occurs in re-
verse order.

● Monitor ECG, heart rate, and BP throughout ad-
ministration.

● Observe the patient for residual muscle weakness
and respiratory distress during the recovery pe-
riod.

● Monitor infusion site frequently. If signs of tissue
irritation or extravasation occur, discontinue and
restart in another vein.

● Toxicity and Overdose: If overdose occurs,
use peripheral nerve stimulator to determine the
degree of neuromuscular blockade. Maintain air-
way patency and ventilation until recovery of nor-
mal respirations occurs.

● Administration of anticholinesterase agents (neo-
stigmine, pyridostigmine) may be used to antago-
nize the action of neuromuscular blocking agents
once the patient has demonstrated some sponta-
neous recovery from neuromuscular block. Atro-
pine is usually administered prior to or concur-
rently with anticholinesterase agents to
counteract the muscarinic effects.

● Administration of fluids and vasopressors may be
necessary to treat severe hypotension or shock.

Potential Nursing Diagnoses
Ineffective breathing pattern (Indications)
Impaired verbal communication (Side Effects)
Fear (Side Effects)

Implementation
● High Alert: Unintended administration of a neu-

romuscular blocking agent instead of administra-
tion of the intended medication or administration

of a neuromuscular blocking agent in the ab-
sence of ventilatory support has resulted in seri-
ous harm or death. Confusing similarities in
packaging and insufficiently controlled access to
these medications are often implicated in these
medication errors. Store these products in a sep-
arate, locked container.

● Dose is titrated to patient response.
● Neuromuscular blocking agents have no effect on

consciousness or pain threshold. Adequate anes-
thesia/analgesia should always be used when
neuromuscular blocking agents are used as an
adjunct to surgical procedures or when painful
procedures are performed. Benzodiazepines and/
or analgesics should be administered concur-
rently when prolonged neuromuscular blocker
therapy is used for ventilator patients, because
patient is awake and able to feel all sensations.

● If eyes remain open throughout prolonged ad-
ministration, protect corneas with artificial tears.

● Store pancuronium in refrigerator. To prevent
absorption by plastic, pancuronium should not
be stored in plastic syringes. May be administered
in plastic syringes.

● Most neuromuscular blocking agents are incom-
patible with barbiturates and sodium bicarbon-
ate. Do not admix.

IV Administration

● pH: 3.8–4.2.
● Direct IV: Diluent: May be administered undi-

luted. Concentration: 1 mg/mL (10-mL vial); 2
mg/mL (2-mL or 5-mL vial). Rate: Administer
over 1–2 min.

● Intermittent Infusion: Diluent: Add 100 mg
of pancuroniuum to 250 mL of D5W , 0.9% NaCl,
D5/0.9% NaCl, or LR. Concentration: 0.4 mg/
mL. Rate: Based on patient’s weight (see Route/
Dosage section).

● Y-Site Compatibility: acyclovir, alfentanil, ami-
fostine, amikacin, aminophylline, amphotericin B
liposome, ampicillin, ampicillin/sulbactam, ani-
dulafungin, argatroban, aztreonam, bivalirudin,
bleomycin, bumetanide, buprenorphine, busul-
fan, butorphanol, calcium chloride, calcium glu-
conate, carboplatin, carmustine, cefazolin, cefe-
pime, cefotaxime, cefotetan, ceftazidime,
ceftriaxone, cefuroxime, chloramphenicol, chlor-
promazine, ciprofloxin, cisplatin, clindamycin,
cyclophosphamide, cyclosporine, cytarabine,
dactinomycin, daptomycin, dexamethasone, dex-
medetomidine, digoxin, diltiazem, diphenhydra-
mine, dobutamine, docetaxel, dolasetron, dopa-
mine, doxorubicin, doxycycline, droperidol,
enalaprilat, ephedrine, epinephrine, epirubicin’,
eptifibatide, ertapenem, erythromycin, esmolol,
etomidate, etoposide, etoposide phosphate, fam-
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otidine, fenoldopam, fentanyl, fluconazole, flu-
darabine, fluorouracil, ganciclovir, gemcitabine,
gentamicin, glycopyrrolate, granisetron, haloperi-
dol, heparin, hetastarch, hydralazine, hydrocorti-
sone sodium succinate, hydromorphone, idarubi-
cin, ifosfamide, imipenem/cilastatin, insulin,
irinotecan, isoproterenol, ketamine, ketorolac,
labetalol, levofloxacin, lidocaine, linezolid, lora-
zepam, magnesium sulfate, mannitol, mechlor-
ethamine, melphalan, meperidine, meropenem,
methohexital, methotrexate, methyldopate, meth-
ylprednisolone, metoclopramide, metoprolol,
metronidazole, midazolam, milrinone, mitoxan-
trone, morphine, mycophenolate, nafcillin, nal-
buphine, naloxone, nesiritide, nitroglycerin, ni-
troprusside, norepinephrine, octreotide,
ondansetron, oxaliplatin, paclitaxel, palonose-
tron, pamidronate, pemetrexed, pentamidine,
pentazocine, pentobarbital, phenobarbital,
phenylephrine, piperacillin/tazobactam, potas-
sium acetate, potassium chloride, potassium
phosphates, procainamide, prochlorperazine,
promethazine, propranolol, quinupristin/dalfo-
pristin, ranitidine, remifentanil, sodium acetate,
sodium bicarbonate, sodium phosphates, strepto-
zocin, sufentanil, tacrolimus, teniposide, theoph-
ylline, thiotepa, ticarcillin/clavulanate, tigecyc-
line, tirofiban, tobramycin, trimethoprim/
sulfamethoxazole , vancomycin, verapamil, vin-
cristine, vinorelbine, voriconazole, zidovudine,
zoledronic acid.

● Y-Site Incompatibility: allopurinol, amphoteri-
cin B colloidal, amphotericin B lipid complex,
caspofungin, dantrolene, diazepam, furosemide,
pantoprazole, phenytoin, thiopental.

Patient/Family Teaching
● Explain all procedures to patient receiving neuro-

muscular blocker therapy without general anes-
thesia, because consciousness is not affected by
neuromuscular blocking agents alone.

● Reassure patient that communication abilities will
return as the medication wears off.

Evaluation/Desired Outcomes
● Adequate suppression of the twitch response

when tested with peripheral nerve stimulation
and subsequent muscle paralysis.

● Improved compliance during mechanical ventila-
tion.

panitumumab
(pan-i-tu-mu-mab)
Vectibix

Classification
Therapeutic: antineoplastics
Pharmacologic: monoclonal antibodies

Pregnancy Category C

Indications
Treatment of metastatic colorectal cancer that ex-
presses EGFR (epidermal growth factor receptor)
and has failed conventional treatments (to be used
as monotherapy).

Action
Binds to EGFR resulting in inactivation of kinases

that regulate proliferation and transformation.
Therapeutic Effects: Decreased progression of
colorectal cancer.

Pharmacokinetics
Absorption: IV administration results in complete
bioavailability.
Distribution: Monoclonal antibodies cross the
placenta and enter breast milk.
Metabolism and Excretion: Unknown.
Half-life: 7.5 days.

TIME/ACTION PROFILE

ROUTE ONSET PEAK DURATION

IV unknown end of infu-
sion

unknown

Contraindications/Precautions
Contraindicated in: Concurrent leucovorin;
Patients whose tumors have KRAS mutations in co-
don 12 or 13 (not effective); OB, Lactation: Preg-
nancy or lactation.
Use Cautiously in: Pedi: Safety not established.

Adverse Reactions/Side Effects
CNS: fatigue. EENT: OCULAR TOXICITY, eyelash
growth. Resp: PULMONARY FIBROSIS, cough. GI: ab-
dominal pain, constipation, diarrhea, nausea, vomit-
ing, stomatitis. Derm: DERMATOLOGIC TOXICITY, pa-
romychia, photosensitivity. F and E: edema,
hypocalcemia, hypomagnesemia. Misc: INFUSION
REACTIONS.

Interactions
Drug-Drug: None noted.

Route/Dosage
IV (Adults): 6 mg/kg as a 60-min infusion every 14
days;pinfusion rates and dose modifications are
recommended for infusion reactions and other seri-
ous toxicities.

Availability
Solution for IV administration (requires dilu-
tion): 20 mg/mL.
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NURSING IMPLICATIONS
Assessment
● Assess for dermatologic toxicity (dermatitis ac-

neiform, pruritus, erythema, rash, skin exfolia-
tion, paronychia, dry skin, skin fissures). If se-
vere, may lead to infection (sepsis, septic death,
abscesses requiring incision and drainage). With
severe reactions, withhold panitumumab and
monitor for inflammatory or infectious sequelae.

● Monitor for severe infusion reactions (anaphylac-
tic reaction, bronchospasm, fever, chills, hypo-
tension). If severe reaction occurs, stop panitu-
mumab; may require permanent discontinuation.

● Assess for pulmonary fibrosis (cough, wheezing,
exertional dyspnea, interstitial lung disease,
pneumonitis, lung infiltrates). Permanently dis-
continue panitumumab if these signs occur.

● Monitor for diarrhea during therapy.
● Lab Test Considerations: Monitor electrolyte

levels periodically during and for 8 wk after com-
pletion of therapy. May cause hypomagnesemia
and hypocalcemia.

Potential Nursing Diagnoses
Risk for impaired skin integrity (Adverse Reactions)
Impaired gas exchange (Adverse Reactions)

Implementation
● Intermittent Infusion: Diluent: Withdraw

necessary amount of panitumumab. Dilute to a
volume of 100 mL with 0.9% NaCl; dilute doses
�1000 mg with 150 mL. Concentration: 10
mg/mL. Mix by inverting gently; do not shake. Ad-
minister via infusion pump using a low-protein
binding 0.2 mcg or 0.22 mcg in-line filter. Solu-
tion is colorless and may contain a small amount
of visible translucent to white, amorphous, pro-
teinaceous particles. Do not administer solutions
that are discolored or contain particulate matter.
Store in refrigerator; do not freeze. Use diluted
solution within 6 hr of preparation if stored at
room temperature or within 24 hr if refrigerated.
Rate: Administer over 60 min every 14 days. Ad-
minister doses �1000 mg over 90 min.

● If mild to moderate infusion reaction (Grade 1 or
2) occurs decrease infusion rate by 50%. If se-
vere reaction (Grade 3 or 4) occurs, immediately
and permanently discontinue panitumumab.

● If severe dermatologic toxicities (Grade 3 or
higher) or those considered intolerable occur,
withhold panitumumab. If toxicity does not im-
prove to � grade 2 within 1 mo, discontinue per-
manently. If toxicity improves to � grade 2 and
patient improves symptomatically after withhold-
ing no more than 2 doses, resume therapy at 50%
dose. If toxicities recur, permanently discontinue
panitumumab. If toxicities do not recur, increase

subsequent doses in 25% increments of the origi-
nal dose until recommended dose of 6 mg/kg is
reached.

● Y-Site Incompatibility: Flush line before and
after administration with 0.9% NaCl. Do not mix
with other medications or solutions.

Patient/Family Teaching
● May cause photosensitivity. Caution patient to

wear sunscreen and hats and to limit sun expo-
sure.

● Advise patient that panitumumab may cause fertil-
ity impairment and may have teratogenic effects.
Caution women of childbearing yr to use contra-
ception during and for at least 6 mo after the last
dose and not to breastfeed during and for at least
2 mo after the last dose of panitumumab.

● Inform patient of potential for dermatologic tox-
icity, infusion reactions, pulmonary fibrosis, and
impairment of fertility. Advise patient to notify
health care professional if skin or ocular changes
or dyspnea occur. Advise patient that periodic
electrolyte monitoring is required.

Evaluation/Desired Outcomes
● Decreased progression of colorectal cancer.

pantoprazole
(pan-toe-pra-zole)

Pantoloc, Protonix, Protonix IV
Classification
Therapeutic: antiulcer agents
Pharmacologic: proton-pump inhibitors

Pregnancy Category B

Indications
Erosive esophagitis associated with GERD. Decrease
relapse rates of daytime and nighttime heartburn
symptoms on patients with GERD. Pathologic gastric
hypersecretory conditions. Unlabeled Use: Ad-
junctive treatment of duodenal ulcers associated
with Helicobacter pylori.

Action
Binds to an enzyme in the presence of acidic gastric
pH, preventing the final transport of hydrogen ions
into the gastric lumen. Therapeutic Effects: Di-
minished accumulation of acid in the gastric lumen,
with lessened acid reflux. Healing of duodenal ul-
cers and esophagitis. Decreased acid secretion in
hypersecretory conditions.

Pharmacokinetics
Absorption: Tablet is enteric-coated; absorption
occurs only after tablet leaves the stomach.
Distribution: Unknown.
Protein Binding: 98%.
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Metabolism and Excretion: Mostly metabolized
by the liver via the cytochrome P450 (CYP) system
(primarily CYP2C19 isoenzyme, but also the CYP3A4
isoenzyme) (the CYP2C19 enzyme system exhibits
genetic polymorphism; 15–20% of Asian patients
and 3–5% of Caucasian and Black patients may be
poor metabolizers and may have significantlyqpan-
toprazole concentrations and anqrisk of adverse
effects); inactive metabolites are excreted in urine
(71%) and feces (18%).
Half-life: 1 hr.

TIME/ACTION PROFILE (effect on acid
secretion)

ROUTE ONSET† PEAK DURATION†

PO 2.5 hr unknown 1 wk
IV 15–30 min 2 hr unknown

†Onset � 51% inhibition; duration � return to normal fol-
lowing discontinuation

Contraindications/Precautions
Contraindicated in: Hypersensitivity; OB: Should
be used during pregnancy only if clearly needed;
Lactation: Discontinue breastfeeding due to potential
for serious adverse reactions in infants.
Use Cautiously in: Patients using high-doses for
�1 year (qrisk of hip, wrist, or spine fractures);
Pedi: Safety not established.

Adverse Reactions/Side Effects
CNS: headache. GI: abdominal pain, diarrhea,
eructation, flatulence. Endo: hyperglycemia. F and
E: hypomagnesemia (especially if treatment dura-
tion �3 mo). MS: bone fracture.

Interactions
Drug-Drug: Maypabsorption of drugs requiring
acid pH, including ketoconazole, itraconazole,
atazanavir, ampicillin esters, and iron salts.
Mayqrisk of bleeding with warfarin(monitor INR/
PT). Maypthe antiplatelet effects of clopidogrel.
Hypomagnesemiaqrisk of digoxin toxicity.

Route/Dosage
GERD
PO (Adults): 40 mg once daily.
PO (Children �5 yr): 15–39 kg–20 mg once
daily for up to 8 wk; �40 kg–40 mg once daily for
up to 8 wk.
IV (Adults): 40 mg once daily for 7–10 days.

Gastric Hypersecretory Conditions
PO (Adults): 40 mg twice daily, up to 120 mg twice
daily.
IV (Adults): 80 mg q 12 hr (up to 240 mg/day).

Availability (generic available)
Delayed-release tablets: 20 mg, 40 mg. Cost:
Generic—20 mg $33.97/90, 40 mg $33.99/90.
Powder for injection: 40 mg/vial. Delayed-re-
lease oral suspension: 40 mg/packet.

NURSING IMPLICATIONS
Assessment
● Assess patient routinely for epigastric or abdomi-

nal pain and for frank or occult blood in stool,
emesis, or gastric aspirate.

● Lab Test Considerations: May cause abnor-
mal liver function tests, includingqAST, ALT, al-
kaline phosphatase, and bilirubin.

● May cause hypomagnesemia. Monitor serum
magnesium prior to and periodically during ther-
apy.

Potential Nursing Diagnoses
Acute pain (Indications)

Implementation
● Do not confuse Protonix (pantoprazole) with Lo-

tronex (alosetron) or protamine.
● Patients receiving pantoprazole IV should be con-

verted to PO dosing as soon as possible.
● PO: May be administered with or without food.

Do not break, crush, or chew tablets.
● Antacids may be used concurrently.

IV Administration

● pH: 9.0–10.5.
● IV: Reconstitute each vial with 10 mL of 0.9%

NaCl. Reconstituted solution is stable for 6 hr at
room temperature.

● Direct IV: Diluent: Administer undiluted. Con-
centration: 4 mg/mL. Rate: Administer over at
least 2 min.

● Intermittent Infusion: Diluent: Dilute further
with D5W, 0.9% NaCl, or LR. Concentration:
0.4–0.8 mg/mL. Diluted solution is stable for 24
hr at room temperature. Rate: Administer over
15 min at a rate of �3 mg/min.

● Y-Site Compatibility: acyclovir, allopurinol,
amifostine, amikacin, aminophylline, amphoteri-
cin B lipid complex, amphotericin B liposome,
ampicillin, amipcillin/sulbactam, anidulafungin,
azithromycin, bleomycin, bumetanide, calcium
gluconate, carboplatin, carmustine, cefazolin, ce-
foxitin, ceftazidime, ceftriaxone, cefuroxime, clin-
damycin, cyclophosphamide, cyclosporine, cytar-
abine, digoxin, dimenhydrinate, docetaxel,
dopamine, doripenem, doxycycline, enalaprilat,
epinephrine, ertapenem, fluorouracil, foscarnet,
fosphenytoin, furosemide, ganciclovir, gentami-
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cin, granisetron, heparin, hydrocortisone, hydro-
morphone, imipenem/cilastatin, insulin, irinote-
can, isoproterenol, magnesium sulfate, mannitol,
mesna, methohexital, methyldopate, metoclopra-
mide, nafcillin, nitroglycerin, nitroprusside, oxy-
tocin, paclitaxel, pentazocine, pentobarbital, phe-
nobarbital, phentolamine, phenylephrine,
piperacillin/tazobactam, potassium chloride, pro-
cainamide, rifampin, sodium bicarbonate, succi-
nylcholine, sufentanyl, telavancin, teniposide, the-
ophylline, thiopental, ticarcillin/clavulanate,
tigecycline, tirofiban, tobramycin, trimethoprim/
sulfamethoxazole, vasopressin, zidovudine, zole-
dronic acid.

● Y-Site Incompatibility: alfentanil, amphoteri-
cin B colloidal, atracurium, aztreonam, bupren-
orphine, butorphanol, calcium acetate, calcium
chloride, cefepime, cefoperazone, cefotaxime,
cefotetan, chloramphenicol, chlorpromazine,
ciprofloxacin, cisatracurium, cisplatin, dacarba-
zine, dactinomycin, dantrolene, daptomycin, dau-
norubicin hydrochloride, dexamethasone, dex-
medetomidine, dexrazoxane, diazepam,
diltiazem, diphenhydramine, dobutamine, dolase-
tron, doxacurium, doxorubicin hydrochloride,
droperidol, ephedrine, epirubicin, esmolol, eto-
poside, etoposide phosphate, famotidine, fenol-
dopam, fentanyl, fluconazole, fludarabine, gemci-
tabine, glycopyrrolate, haloperidol, hydralazine,
hydroxyzine, idarubicin, ifosfamide, ketorolac,
labetalol, leucovorin, levofloxacin, levorphanol,
lidocaine, linezolid, lorazepam, mechloreth-
amine, melphalan, meperidine, methotrexate,
methylprednisolone, metoprolol, metronidazole,
midazolam, milrinone, mitomycin, mitoxantrone,
mivacurium, mycophenolate, nalbuphine, nalox-
one, nesiritide, nicardipine, ondansetron, palon-
osetron, pancuronium, pemetrexed, pentami-
dine, phenytoin, potassium acetate, potassium
phosphates, prochlorperazine, promethazine,
propranolol, quinupristin/dalfopristin, ranitidine,
remifentanil, rocuronium, sodium acetate, so-
dium phosphates, streptozocin, thiotepa, tolazo-
line, topotecan, vancomycin, vecuronium, vera-
pamil, vinblastine, vincristine, vinorelbine,
voriconazole, solutions containing zinc.

Patient/Family Teaching
● Instruct patient to take medication as directed for

the full course of therapy, even if feeling better.
● Advise patient to avoid alcohol, products contain-

ing aspirin or NSAIDs, and foods that may cause
an increase in GI irritation.

● Advise patient to report onset of black, tarry
stools; diarrhea; or abdominal pain to health care
professional promptly.

● Instruct patient to notify health care professional
of all Rx or OTC medications, vitamins, or herbal
products being taken and consult health care
professional before taking any new medications.

● Advise female patients to notify health care pro-
fessional if pregnancy is planned or suspected or
if breastfeeding.

Evaluation/Desired Outcomes
● Decrease in abdominal pain heartburn, gastric ir-

ritation and bleeding in patients with GERD; may
require up to 4 wk of therapy.

● Healing in patients with erosive esophagitis. Ther-
apy is continued for up to 8 wk.

paricalcitol, See VITAMIN D
COMPOUNDS.

PARoxetine hydrochloride
(par-ox-e-teen)
Paxil, Paxil CR

PARoxetine mesylate
Pexeva
Classification
Therapeutic: antianxiety agents, antidepres-
sants
Pharmacologic: selective serotonin reuptake
inhibitors (SSRIs)

Pregnancy Category D

Indications
Paxil, Paxil CR, Pexeva: Major depressive disor-
der, panic disorder. Paxil, Pexeva: Obsessive com-
pulsive disorder (OCD), generalized anxiety disor-
der (GAD). Paxil, Paxil CR: Social anxiety
disorder. Paxil: Post-traumatic stress disorder
(PTSD). Paxil CR: Premenstrual dysphoric disorder
(PMDD).

Action
Inhibits neuronal reuptake of serotonin in the CNS,
thus potentiating the activity of serotonin; has little
effect on norepinephrine or dopamine. Therapeu-
tic Effects: Antidepressant action. Decreased fre-
quency of panic attacks, OCD, or anxiety. Improve-
ment in manifestations of post-traumatic stress
disorder. Decreased dysphoria prior to menses.

Pharmacokinetics
Absorption: Completely absorbed following oral
administration. Controlled-release tablets are en-
teric-coated and control medication release over 4–
5 hr.
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Distribution: Widely distributed throughout body
fluids and tissues, including the CNS; cross the pla-
centa and enter breast milk.
Protein Binding: 95%.
Metabolism and Excretion: Highly metabolized
by the liver (partly by P450 2D6 enzyme system);
the CYP2D6 enzyme system exhibits genetic poly-
morphism; �7% of population may be poor meta-
bolizers (PMs) and may have significantlyqparoxe-
tine concentrations and anqrisk of adverse effects.
2% excreted unchanged in urine.
Half-life: 21 hr.

TIME/ACTION PROFILE (antidepressant
action)

ROUTE ONSET PEAK DURATION

PO 1–4 wk unknown unknown

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Concurrent
MAO inhibitor, linezolid, methylene blue, thiorida-
zine, or pimozide therapy.
Use Cautiously in: Risk of suicide (mayqrisk of
suicide attempt/ideation especially during early
treatment or dose adjustment); History of seizures;
History of bipolar disorder; OB: Use during the first
trimester may be associated with anqrisk of car-
diac malformations—consider fetal risk/maternal
benefit; use during third trimester may result in neo-
natal serotonin syndrome requiring prolonged hos-
pitalization, respiratory and nutritional support; Lac-
tation: Safety not established; discontinue drug or
bottle feed; Pedi: Mayqrisk of suicide attempt/idea-
tion especially during early treatment or dose adjust-
ment; may be greater in children and adolescents
(safety in children/adolescents not established);
Geri: Severe renal hepatic impairment; geriatric or
debilitated patients (daily dose should not exceed 40
mg); history of mania/risk of suicide.

Adverse Reactions/Side Effects
CNS: NEUROLEPTIC MALIGNANT SYNDROME, SUICIDAL

THOUGHTS, anxiety, dizziness, drowsiness, headache,
insomnia, weakness, agitation, amnesia, confusion,
emotional lability, hangover, impaired concentra-
tion, malaise, mental depression, syncope. EENT:
blurred vision, rhinitis. Resp: cough, pharyngitis,
respiratory disorders, yawning. CV: chest pain,
edema, hypertension, palpitations, postural hypoten-
sion, tachycardia, vasodilation. GI: constipation, di-
arrhea, dry mouth, nausea, abdominal pain,p/qap-
petite, dyspepsia, flatulence, taste disturbances,
vomiting. GU: ejaculatory disturbance,plibido,
genital disorders, infertility, urinary disorders, uri-

nary frequency. Derm: sweating, photosensitivity,
pruritus, rash. Metab: weight gain/loss. MS: back
pain, bone fracture, myalgia, myopathy. Neuro:
paresthesia, tremor. Misc: SEROTONIN SYNDROME,
chills, fever.

Interactions
Drug-Drug: Serious, potentially fatal reactions
(hyperthermia, rigidity, myoclonus, autonomic in-
stability, with fluctuating vital signs and extreme agi-
tation, which may proceed to delirium and coma)
may occur with concurrent MAO inhibitor therapy
(including linezolid and methylene blue. MAO
inhibitors should be stopped at least 14 days prior to
paroxetine therapy. Paroxetine should be stopped at
least 14 days prior to MAO inhibitor therapy. Mayp
metabolism andqeffects of certain drugs that are
metabolized by the liver, including other antide-
pressants, phenothiazines, class IC antiar-
rhythmics, risperidone, atomoxetine, theoph-
ylline, procyclidine, and quinidine. Concurrent
use should be undertaken with caution. Concurrent
use with pimozide or thioridazine mayqrisk of
QT interval prolongation and torsades de pointes;
concurrent use contraindicated. Cimetidineq
blood levels. Phenobarbital and phenytoin may
peffectiveness. Concurrent use with alcohol is not
recommended. Maypthe effectiveness of digoxin
and tamoxifen. Mayqrisk of bleeding with warfa-
rin, aspirin, or NSAIDS. Concurrent use with 5-
HT1 agonists (frovatriptan, naratriptan, riza-
triptan, sumatriptan, zolmitriptan), fentanyl,
lithium, or tramadol may result inqserotonin
levels and lead to serotonin syndrome.
Drug-Natural Products:qrisk of serotonergic
side effects including serotonin syndrome with St.
John’s wort, SAMe, and tryptophan.

Route/Dosage
Depression
PO (Adults): 20 mg as a single dose in the morn-
ing; mayqby 10 mg/day at weekly intervals (not to
exceed 50 mg/day). Controlled-release tablets—
25 mg once daily initially. Mayqat weekly intervals
by 12.5 mg (not to exceed 62.5 mg/day).
PO (Geriatric Patients or Debilitated Pa-
tients): 10 mg/day initially; may be slowlyq(not to
exceed 40 mg/day). Controlled-release tablets—
12.5 mg once daily initially; may be slowlyq(not to
exceed 50 mg/day).

Obsessive-Compulsive Disorder
PO (Adults): 20 mg/day initially;qby 10 mg/day at
weekly intervals up to 40 mg (not to exceed 60 mg/
day).
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Panic Disorder
PO (Adults): 10 mg/day initially;qby 10 mg/day at
weekly intervals up to 40 mg (not to exceed 60 mg/
day). Controlled-release tablets—12.5 mg/day ini-
tially;qby 12.5 mg/day at weekly intervals (not to
exceed 75 mg/day).

Social Anxiety Disorder
PO (Adults): 20 mg/day. Controlled-release tab-
lets—12.5 mg/day initially; mayqby 12.5 mg/day
weekly intervals (not to exceed 37.5 mg/day).

Generalized Anxiety Disorder
PO (Adults): 20 mg once daily initially;qby 10
mg/day at weekly intervals (not to exceed 50 mg/
day).

Post-Traumatic Stress Disorder
PO (Adults): 20 mg/day initially; mayqby 10 mg/
day at weekly intervals (not to exceed 50 mg/day).

Premenstrual Dysphoric Disorder
PO (Adults): Controlled-release tablets—12.5
mg once daily throughout menstrual cycle or during
luteal phase of menstrual cycle only; mayqto 25
mg/day after one week.

Hepatic Impairment
PO (Adults): Severe hepatic impairment—10
mg/day initially; may slowlyq(not to exceed 40 mg/
day). Controlled-release tablets—12.5 mg once
daily initially; may slowlyq(not to exceed 50 mg/
day).

Renal Impairment
PO (Adults): Severe renal impairment—10 mg/
day initially; may slowlyq(not to exceed 40 mg/
day). Controlled-release tablets—12.5 mg once
daily initially; may slowlyq(not to exceed 50 mg/
day).

Availability (generic available)
Paroxetine hydrochloride tablets: 10 mg, 20
mg, 30 mg, 40 mg. Cost: Generic—10 mg $10.00/
90, 20 mg $10.00/90, 30 mg $89.97/90, 40 mg
$59.95/90. Paroxetine hydrochloride con-
trolled-release tablets: 12.5 mg, 25 mg, 37.5 mg.
Cost: Generic—12.5 mg $277.32/90, 25 mg
$289.01/90, 37.5 mg $296.44/90. Paroxetine hy-
drochloride oral suspension (orange flavor):
10 mg/5 mL. Cost: $189.98/250 mL. Paroxetine
mesylate tablets: 10 mg, 20 mg, 30 mg, 40 mg.
Cost: 20 mg $528.95/90, 30 mg $584.96/90, 40 mg
$572.98/90.

NURSING IMPLICATIONS
Assessment
● Monitor appetite and nutritional intake. Weigh

weekly. Notify health care professional of contin-

ued weight loss. Adjust diet as tolerated to sup-
port nutritional status.

● Depression: Monitor mental status (orientation,
mood, behavior). Inform health care profes-
sional if patient demonstrates significant increase
in anxiety, nervousness, or insomnia.

● Assess for suicidal tendencies, especially during
early therapy. Restrict amount of drug available to
patient. Risk may be increased in children, ado-
lescents, and adults �24 yr.

● Assess for serotonin syndrome (mental changes
[agitation, hallucinations, coma], autonomic in-
stability [tachycardia, labile BP, hyperthermia],
neuromuscular aberations [hyper reflexia, inco-
ordination], and/or GI symptoms [nausea, vomit-
ing, diarrhea]), especially in patients taking other
serotonergic drugs (SSRIs, SNRIs, triptans).

● Monitor for development of neuroleptic malig-
nant syndrome (fever, respiratory distress, tachy-
cardia, seizures, diaphoresis, hypertension or hy-
potension, pallor, tiredness). Discontinue
paroxetine and notify health care professional im-
mediately if these symptoms occur.

● OCD: Assess patient for frequency of obsessive-
compulsive behaviors. Note degree to which these
thoughts and behaviors interfere with daily func-
tioning.

● Panic Attacks: Assess frequency and severity of
panic attacks.

● Social Anxiety Disorder: Assess frequency and
severity of episodes of anxiety.

● Post-traumatic Stress Disorder: Assess mani-
festations of post-traumatic stress disorder peri-
odically during therapy.

● Premenstrual Dysphoria: Assess symptoms of
premenstrual distress prior to and during ther-
apy.

● Lab Test Considerations: Monitor CBC and
differential periodically during therapy. Report
leukopenia or anemia.

Potential Nursing Diagnoses
Ineffective coping (Indications)
Risk for injury (Side Effects)

Implementation
● Do not confuse paroxetine with fluoxetine, dulox-

etine, or piroxicam. Do not confuse Paxil (parox-
etine) with Doxil (doxorubicin liposomal), Taxol
(paclitaxel), or Plavix (clopidogrel). Do not con-
fuse Pexeva (paroxetine mesylate) with Lexiva
(fosamprenavir).

● Paroxetine mesylate (Pexeva) cannot be substi-
tuted with paroxetine (Paxil or Paxil CR) or ge-
neric paroxetine.

● Periodically reassess dose and continued need
for therapy.
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● PO: Administer as a single dose in the morning.
May administer with food to minimize GI irrita-
tion.

● Swallow tablets whole. Do not crush, break, or
chew. Shake suspension before administering.

● Taper to avoid potential withdrawal reactions.

Patient/Family Teaching
● Instruct patient to take paroxetine as directed.

Take missed doses as soon as possible and re-
turn to regular dosing schedule. Do not double
doses. Caution patient to consult health care
professional before discontinuing paroxetine.
Daily doses should be decreased slowly. Abrupt
withdrawal may cause dizziness, sensory distur-
bances, agitation, anxiety, nausea, and sweating.
Advise patient to read Medication Guide before
starting and with each Rx refill in case of
changes.

● May cause drowsiness or dizziness. Caution pa-
tient to avoid driving and other activities requiring
alertness until response to the drug is known.

● Advise patient, family and caregivers to look for
suicidality, especially during early therapy or
dose changes. Notify health care professional im-
mediately if thoughts about suicide or dying, at-
tempts to commit suicide, new or worse depres-
sion or anxiety, agitation or restlessness, panic
attacks, insomnia, new or worse irritability, ag-
gressiveness, acting on dangerous impulses, ma-
nia, or other changes in mood or behavior or if
symptoms of serotonin syndrome or neuroleptic
malignant syndrome occur.

● Advise patient to avoid alcohol or other CNS-
depressant drugs during therapy and to con-
sult with health care professional before taking
other medications or herbal products with pa-
roxetine.

● Inform patient that frequent mouth rinses, good
oral hygiene, and sugarless gum or candy may
minimize dry mouth. Saliva substitute may be
used. Consult dentist if dry mouth persists for
more than 2 wk.

● Instruct female patient to inform health care pro-
fessional if pregnancy is planned or suspected or
if she is breastfeeding.

● Advise patient to notify health care professional if
headache, weakness, nausea, anorexia, anxiety,
or insomnia persists.

● Emphasize the importance of follow-up exams
to monitor progress. Encourage patient partic-
ipation in psychotherapy to improve coping
skills.

Evaluation/Desired Outcomes
● Increased sense of well-being.
● Renewed interest in surroundings. May require

1–4 wk of therapy to obtain antidepressant ef-
fects.

● Decrease in obsessive-compulsive behaviors.
● Decrease in frequency and severity of panic at-

tacks.
● Decrease in frequency and severity of episodes of

anxiety.
● Improvement in manifestations of post-traumatic

stress disorder.
● Decreased dysphoria prior to menses.

pazopanib (pah-zoe-puh-nib)
Votrient
Classification
Therapeutic: antineoplastics
Pharmacologic: kinase inhibitors

Pregnancy Category D

Indications
Treatment of advanced renal cell carcinoma.

Action
Acts as a tyrosine kinase inhibitor of several vascular
endothelial growth factor (VEGF) receptors, plate-
let-derived growth factor receptor, fibroblast growth
factor receptor, cytokine receptor, interleukin-2 re-
ceptor inducible T-cell kinase, leukocyte-specific
protein tyrosine kinase, and transmembrane glyco-
protein receptor tyrosine kinase. Overall effect is de-
creased angiogenesis in tumors. Therapeutic Ef-
fects: Decreased growth and spread of renal cell
carcinoma.

Pharmacokinetics
Absorption: Well absorbed following oral admin-
istration; crushing tablet and ingesting foodqab-
sorption.
Distribution: unknown.
Protein Binding: �99%.
Metabolism and Excretion: Mostly metabolized
by the liver (primarily by the CYP3A4 enzyme sys-
tem, minor amounts by CYP1A2 and CYP2C8) fol-
lowed by elimination in feces; �4% excreted by the
kidneys.
Half-life: 30.9 hr.

TIME/ACTION PROFILE (blood levels)

ROUTE ONSET PEAK DURATION

PO PO 2–4 hr 24 hr
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Contraindications/Precautions
Contraindicated in: Severe hepatic impairment;
History of hemoptysis, cerebral or GI bleeding in
preceding 6 mo; Risk/history of arterial thrombotic
events, including MI, angina or ischemic stroke
within preceding 6 mo; Concurrent use of strong
CYP3A4 inhibitors (if concurrent use is necessary,
consider dosepof pazopanib); Concurrent use of
strong CYP3A4 inducers (maypeffectiveness); Con-
current use of drugs that have narrow therapeutic
windows and that are metabolized by CYP3A4,
CYP2D6, or CYP2C8 enzyme systems; OB: May cause
fetal harm, avoid use during pregnancy; Lactation:
Avoid use during breast feeding.
Use Cautiously in: Congenital prolonged QTc in-
terval or concurrent medications/diseases that pro-
long QTc (mayqrisk of torsades de pointes); Elec-
trolyte abnormalities (correct prior to use; mayq
risk of potentially serious arrhythmia); Patients at
risk for gastrointestinal perforation/fistula; Surgery;
interruption of therapy recommended; Hyperten-
sion; control before therapy is initiated; Hypothy-
roidism (may worsen condition); Concurrent use of
inducers of the CYP3A4 enzyme system; consider al-
ternate concurrent medication with little or no en-
zyme induction potential or avoid pazopanib; Mod-
erate hepatic impairment (doseprecommended);
Geri: May be more sensitive to drug effects, consider
age-relatedpin cardiac, renal, and hepatic func-
tion, concurrent disease states and drug therapy;
OB: Women with childbearing potential; Pedi: Safety
and effectiveness not established.

Adverse Reactions/Side Effects
CNS: fatigue, weakness. CV: QT INTERVAL PROLONGA-
TION, hypertension, altered taste, chest pain, dyspep-
sia. GI: GI PERFORATION/FISTULA, HEPATOTOXICITY, ab-
dominal pain, anorexia, diarrhea, nausea, vomiting.
GU: proteinuria. Derm: alopecia, facial edema,
palmar-plantar erythrodysesthesia (hand-foot syn-
drome), rash, skin depigmentation. Endo: hypo-
thyroidism. Hemat: BLEEDING, arterial thrombosis.
Metab:qlipase, weight loss. Misc: hair color
changes (depigmentation).

Interactions
Drug-Drug: Concurrent use of strong CYP3A4
inhibitors, including ketoconazole, ritonavir
and clarithromycin mayqlevels and should be
avoided; if required, dose of pazopanib should bep
to 400 mg daily or more if necessary. Concurrent
use of strong CYP3A4 inducers, including rifam-
pin, mayplevels and effectiveness and should be
avoided. Concurrent use with drugs with narrow
therapeutic windows that are metabolized by
CYP3A4, CYP2D6, or CYP2C8 mayqlevels of

such drugs and the risk of toxicity/adverse reactions
is not recommended.
Drug-Food: Grapefruit juice mayqlevels; avoid
concurrent use.

Route/Dosage
PO (Adults): 800 mg once daily; strong inhibitors
or CYP3A4—400 mg once daily, further reductions
may be necessary.

Hepatic Impairment
PO (Adults): Moderate hepatic impairment—
200 mg once daily.

Availability
Tablets: 200 mg.

NURSING IMPLICATIONS
Assessment
● Monitor BP during frequent therapy; may cause

hypertension. BP should be well-controlled prior
to initiating therapy. If persistent hypertension oc-
curs despite antihypertensive therapy, reduce
dose. If hypertension persists and is severe, dis-
continue therapy.

● Obtain baseline ECG and monitor periodically
during therapy. Maintain serum calcium, magne-
sium, and potassium within normal range during
therapy.

● Monitor for signs and symptoms of GI perforation
and fistula (abdominal pain, GI bleeding) during
therapy.

● Lab Test Considerations: Monitor serum
liver tests before initiation and at least every 4 wk
for first 4 mo or as indicated, then periodically
during therapy. If isolated ALTqbetween 3 and
8 times the upper limit of normal, therapy may
continue with weekly monitoring of liver function
until ALT returns to Grade 1 or baseline. If iso-
lated ALTq�8 times the upper limit of nor-
mal, stop therapy until ALT returns to Grade 1 or
baseline. If benefit outweighs risk, may reintrod-
uce at reduced dose of 400 mg/day with weekly
serum liver tests for 8 wk. Following reintroduc-
tion, if ALTq�3 times the upper limit of normal
recurs, permanently discontinue pazopanib. If
ALTqoccurs concurrently withqserum bili-
rubin �2 times the upper limit of normal, dis-
continue pazopanib permanently. Monitor liver
function tests until return to baseline. Patients
with only mild indirect hyperbilirubinemia
(Gilbert’s syndrome) andqALT �3 times the
upper limit of normal should be managed as
per recommendations forqALT.

● Monitor thyroid function periodically during ther-
apy. May cause hypothyroidism.
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● Obtain baseline urinalysis and monitor periodi-
cally. May cause proteinuria. Discontinue therapy
if Grade 4 proteinuria develops.

● May cause leukopenia, neutropenia, thrombocy-
topenia, and lymphocytopenia.

● May causeqAST andpserum phosphorous, so-
dium, and magnesium. May causeqorpserum
glucose.

Potential Nursing Diagnoses
Deficient knowledge, related to medication regimen
(Patient/Family Teaching)

Implementation
● PO: Administer at least 1 hr before or 2 hr after a

meal. Swallow tablets whole; do not crush tablets.

Patient/Family Teaching
● Instruct patient to take pazopanib on an empty

stomach as directed. Take missed doses as soon
as remembered; if less than 12 hr before next
dose, omit dose. Advise patient to read the Medi-
cation Guide prior to taking pazopanib and with
each Rx refill; new information may be available.

● Advise patient to avoid drinking grapefruit juice
or eating grapefruit during therapy.

● Advise patient to notify health care professional if
yellowing of skin or whites of eyes, unusual dark-
ening of urine, unusual tiredness, or pain in the
right upper stomach area occurs.

● Inform patient that diarrhea frequently occurs.
Instruct patient on ways to manage diarrhea and
to notify health care professional if moderate to
severe diarrhea occurs.

● Inform patient that loss of color (depigmenta-
tion) of skin or hair may occur during therapy.
Explore methods of coping.

● Instruct patient to notify health care professional
of all Rx or OTC medications, vitamins, or herbal
products being taken and consult health care
professional before taking any new medications.

● Advise female patients to use effective contracep-
tion during therapy and to notify health care pro-
fessional immediately if pregnancy is suspected.

Evaluation/Desired Outcomes
● Decreased growth and spread of renal cell carci-

noma.

pegaspargase
(peg-ass-par-jase)
Oncaspar, PEG-L-asparaginase

Classification
Therapeutic: antineoplastics
Pharmacologic: enzymes

Pregnancy Category C

Indications
Treatment (usually with other agents) of acute lym-
phoblastic leukemia (ALL) in patients who have had
a previous hypersensitivity reaction to native aspa-
raginase.

Action
Consists of L-asparaginase bound to polyethylene
glycol (PEG). This compound depletes asparagine,
which leukemic cells cannot synthesize. Normal
cells are able to produce their own asparagine and
are less susceptible to the effects of asparaginase.
Binding to PEG renders asparaginase less antigenic
and therefore less likely to induce hypersensitivity
reactions. Therapeutic Effects: Death of leuke-
mic cells.

Pharmacokinetics
Absorption: IV administration results in complete
bioavailability.
Distribution: Unknown.
Metabolism and Excretion: Metabolized by se-
rum proteases and in the reticuloendothelial system.
Half-life: 5.7 days (less in patients with previous
hypersensitivity to native L-asparaginase).

TIME/ACTION PROFILE (hematologic effects)

ROUTE ONSET PEAK DURATION

IV rapid unknown 14 days

Contraindications/Precautions
Contraindicated in: Pancreatitis or history of
pancreatitis; History of previous hemorrhagic reac-
tion to asparaginase therapy; Previous hypersensitiv-
ity reactions to pegaspargase.
Use Cautiously in: History of previous hypersen-
sitivity reactions to other drugs; Patients with child-
bearing potential; OB, Lactation: Safety not estab-
lished.

Adverse Reactions/Side Effects
CNS: SEIZURES, headache, malaise. GI: PANCREATI-
TIS, abdominal pain, abnormal liver function tests,
anorexia, diarrhea, lip edema, nausea, vomiting.
Derm: jaundice. Endo: hyperglycemia. F and E:
peripheral edema. Hemat: decreased fibrinogen,
disseminated intravascular coagulation, hemolytic
anemia, increased thromboplastin, leukopenia, pan-
cytopenia, thrombocytopenia. Local: injection site
hypersensitivity, injection site pain, thrombosis. MS:
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arthralgia, myalgia, pain in extremities. Neuro:
paresthesia. Misc: chills, hypersensitivity reactions,
night sweats.

Interactions
Drug-Drug: May alter response to anticoagu-
lants or antiplatelet agents. May alter the re-
sponse to other drugs that are metabolized by
the liver.

Route/Dosage
IM, IV (Adults up to 21 yr, and Children with
Body Surface Area �0.6 m2): 2500 IU/m2 q 14
days (usually in combination with other agents).
IM, IV (Children with Body Surface Area �0.6
m2): 82.5 IU/kg q 14 days (usually in combination
with other agents).

Availability
Injection: 750 IU/mL.

NURSING IMPLICATIONS
Assessment
● Assess patient for previous hypersensitivity reac-

tions to native L-asparaginase. Monitor for hyper-
sensitivity reaction (urticaria, diaphoresis, facial
swelling, joint pain, hypotension, bronchospasm)
for at least 1 hr following administration. Epi-
nephrine and resuscitation equipment should be
readily available. Reaction may occur up to 2 hr
after administration.

● Monitor for development of bone marrow de-
pression. Assess for fever, sore throat, and signs
of infection. Monitor platelet count throughout
therapy. Assess for bleeding (bleeding gums,
bruising, petechiae, guaiac test stools, urine, and
emesis). Avoid giving IM injections and taking
rectal temperatures. Apply pressure to venipunc-
ture sites for 10 min. Anemia may occur. Monitor
for increased fatigue, dyspnea, and orthostatic hy-
potension.

● Monitor patient frequently for signs of pancreati-
tis (nausea, vomiting, abdominal pain).

● Assess nausea, vomiting, and appetite. Weigh pa-
tient weekly. Prophylactic antiemetics may be
used prior to administration.

● Lab Test Considerations: Monitor CBC prior
to and periodically throughout therapy. May alter
coagulation studies. Fibrinogen may be de-
creased; PT and partial thromboplastin time
(PTT) may beq.

● Monitor serum amylase frequently to detect pan-
creatitis.

● Monitor blood glucose; may cause hyperglyce-
mia.

● May cause elevated BUN and serum creatinine.

● Hepatotoxicity may be manifested by increased
AST, ALT, or bilirubin. Liver function tests usually
return to normal after therapy.

● May causepserum calcium.
● May cause elevated serum and urine uric acid

and hyponatremia.

Potential Nursing Diagnoses
Risk for infection (Adverse Reactions)

Implementation
● IM is the preferred route because of a lower inci-

dence of adverse reactions.
● Solutions should be prepared in a biologic cabi-

net. Wear gloves, gown, and mask while handling
medication. Discard equipment in specially des-
ignated containers.

● IM: Limit single injection volume to 2 mL. If vol-
ume of injection is �2 mL, use multiple injection
sites.

IV Administration

● pH: 7.3.
● Intermittent Infusion: Diluent: Dilute each

dose in 100 mL of 0.9% NaCl or D5W. Do not
shake or agitate. Do not use if solution is cloudy
or has formed a precipitate.

● Use only 1 dose per vial; do not re-enter the vial.
Discard unused portions.

● Keep refrigerated but do not freeze. Freezing de-
stroys activity but does not change the appear-
ance of pegaspargase. Rate: Administer over 1–
2 hr via Y-site through an infusion that is already
running.

● Additive Incompatibility: Information unavail-
able. Do not admix with other medications or so-
lutions.

Patient/Family Teaching
● Inform patient of the possibility of hypersensitivity

reactions, including anaphylaxis.
● Advise patient that concurrent use of other medi-

cations may increase the risk of bleeding and the
toxicity of pegaspargase. Consult health care pro-
fessional before taking any other medications, in-
cluding OTC drugs.

● Instruct patient to notify health care professional
if abdominal pain, severe nausea and vomiting,
jaundice, fever, chills, sore throat, bleeding or
bruising, excess thirst or urination, or mouth
sores occur. Caution patient to avoid crowds and
persons with known infections. Instruct patient to
use soft toothbrush, electric razor, and to be es-
pecially careful to avoid falls. Patients should also
be cautioned not to drink alcoholic beverages or
take medications containing aspirin or NSAIDs
because these may precipitate gastric bleeding.

● Instruct patient not to receive any vaccinations
without advice of health care professional. Advise
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parents that this may alter child’s immunization
schedule.

● Emphasize the need for periodic lab tests to mon-
itor for side effects.

Evaluation/Desired Outcomes
● Improvement of hematologic status in patients

with leukemia.

pegfilgrastim (peg-fil-gra-stim)
Neulasta
Classification
Therapeutic: colony-stimulating factors

Pregnancy Category C

Indications
To decrease the incidence of infection (febrile neu-
tropenia) in patients with nonmyeloid malignancies
receiving myelosuppressive antineoplastics associ-
ated with a high risk of febrile neutropenia.

Action
Filgrastim is a glycoprotein that binds to and stimu-
lates neutrophils to divide and differentiate. Also ac-
tivates mature neutrophils. Binding to a polyethylene
glycol molecule prolongs its effects. Therapeutic
Effects: Decreased incidence of infection in pa-
tients who are neutropenic from chemotherapy.

Pharmacokinetics
Absorption: Well absorbed following subcut ad-
ministration.
Distribution: Unknown.
Metabolism and Excretion: Unknown.
Half-life: 15–80 hr.

TIME/ACTION PROFILE

ROUTE ONSET PEAK DURATION

Subcut unknown unknown unknown

Contraindications/Precautions
Contraindicated in: Hypersensitivity to filgrastim
or Escherichia coli-derived proteins.
Use Cautiously in: Patients with sickle cell dis-
ease (qrisk of sickle cell crisis); Concurrent use of
lithium; Malignancy with myeloid characteristics;
OB, Lactation: Pregnancy or lactation; Pedi: 6 mg
fixed dose should not be used in infants, children,
and adolescents weighing �45 kg.

Adverse Reactions/Side Effects
Resp: ADULT RESPIRATORY DISTRESS SYNDROME
(ARDS). GI: SPLENIC RUPTURE. Hemat: SICKLE CELL
CRISIS, leukocytosis. MS: medullary bone pain.
Misc: allergic reaction including ANAPHYLAXIS.

Interactions
Drug-Drug: Simultaneous use with antineoplas-
tics may have adverse effects on rapidly proliferating
neutrophils; avoid use for 24 hr before and 24 hr
following chemotherapy. Lithium may potentiate
the release of neutrophils; concurrent use should be
undertaken cautiously.

Route/Dosage
Subcut (Adults and Children �45 kg): 6 mg per
chemotherapy cycle.

Availability
Solution for injection: 6 mg/0.6 mL in prefilled
syringes.

NURSING IMPLICATIONS
Assessment
● Assess patient for bone pain throughout therapy.

Pain is usually mild to moderate and controllable
with nonopioid analgesics, but may require
opioid analgesics.

● Assess patient periodically for signs of ARDS (fe-
ver, lung infiltration, respiratory distress). If
ARDS occurs, treat condition and discontinue
pegfilgrastim and/or withold until symptoms re-
solve.

● Lab Test Considerations: Obtain CBC and
platelet count before chemotherapy. Monitor he-
matocrit and platelet count regularly.

● May cause elevated LDH, alkaline phosphatase,
and uric acid.

Potential Nursing Diagnoses
Risk for infection (Indications)
Acute pain (Side Effects)

Implementation
● Do not confuse Neulasta (pegfilgrastim) with Lu-

nesta (eszopiclone) or Neumega (oprelvekin).
● Pegfilgrastim should not be administered be-

tween 14 and 24 days after administration of cyto-
toxic chemotherapy.

● Keep patients with sickle cell disease receiving
pegfilgrastim well hydrated and monitor for
sickle cell crisis.

● Subcut: Administer subcut once per chemother-
apy cycle. Do not administer solutions that are
discolored or contain particulate matter. Do not
shake. Store refrigerated; may be allowed to
reach room temperature for a maximum of 48
hr, but protect from light.

● Supplied in prefilled syringes. Following adminis-
tration, activate UltraSafe Needle Guard to prevent
needle sticks by placing hands behind needle,
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grasping guard with one hand, and sliding guard
forward until needle is completely covered and
guard clicks into place. If audible click is not
heard, guard may not be completely activated.
Dispose of by placing entire prefilled syringe with
guard activated into puncture-proof container.

Patient/Family Teaching
● Advise patient to notify health care professional

immediately if signs of allergic reaction (short-
ness of breath, hives, rash, pruritus, laryngeal
edema) or signs of splenic rupture (left upper
abdominal or shoulder tip pain) occur.

● Emphasize the importance of compliance with
therapy and regular monitoring of blood counts.

● Home Care Issues: Instruct patient on correct
disposal technique for home administration. Cau-
tion patient not to reuse needle, syringe, or drug
product. Provide patient with a puncture-proof
container for disposal of prefilled syringe.

Evaluation/Desired Outcomes
● Decreased incidence of infection in patients who

receive bone marrow–depressing antineoplas-
tics.

peginterferon alpha-2a, See
INTERFERONS, ALPHA.

peginterferon alpha-2b, See
INTERFERONS, ALPHA.

REMS

pegloticase (peg-loe-ti-kase)
Krystexxa
Classification
Therapeutic: antigout agents
Pharmacologic: enzymes

Pregnancy Category C

Indications
Treatment of chronic gout in adults who have not re-
sponded to/cannot tolerate xanthine oxidase inhibi-
tors, including allopurinol.

Action
Consists of recombinant uricase covalently bonded
to monomethoxypoly(ethylene glycol) [mPEG]; uri-
case catalyzes the oxidation of uric acid to allantoin,
a water soluble byproduct that is readily excreted in
urine. Therapeutic Effects:pserum uric acid
levels with resultantpin attacks of gout and its se-
quelae.

Pharmacokinetics
Absorption: IV administration results in complete
bioavailability.
Distribution: Unknown.
Metabolism and Excretion: Unknown.
Half-life: Unknown.

TIME/ACTION PROFILE (effects on serum
uric acid)

ROUTE ONSET PEAK DURATION

IV rapid within 24 hr �300 hr

Contraindications/Precautions
Contraindicated in: Glucose-6–phosphate de-
hydrogenase (G6–PD) deficiency (risk of hemolysis
and methemoglobinemia); Lactation: Breastfeeding
is not recommended.
Use Cautiously in: HF (mayqrisk of exacerba-
tion); Retreatment after a drug-free interval (qrisk
of allergic reactions, monitor carefully); Geri: May
be more sensitive to drug effects; OB: Use during
pregnancy only if clearly needed; Pedi: Safety and ef-
fectiveness not established.

Adverse Reactions/Side Effects
CV: chest pain. EENT: nasopharyngitis. GI: nausea,
constipation, vomiting. Derm: contusion/ecchy-
moses. Metab: gout flare. Misc: allergic reactions
including ANAPHYLAXIS, INFUSION REACTIONS.

Interactions
Drug-Drug: May interfere with the action of other
PEG-containing therapies.

Route/Dosage
IV (Adults): 8 mg every two weeks.

Availability
Injection: 8 mg/mL.

NURSING IMPLICATIONS
Assessment
● Monitor for joint pain and swelling. Gout flares

frequently occur upon initiation of therapy, but
do not require discontinuation. Administer pro-
phylactic doses of colchicine or an NSAID at least
1 wk before and concurrently during the first 6
mo of therapy.

● Monitor for signs and symptoms of anaphylaxis
(wheezing, peri-oral or lingual edema, hemody-
namic instability, rash, urticaria) during and fol-
lowing infusion. May occur with any infusion, in-
cluding initial infusion; usually occurs with 2 hrs
of infusion. However, delayed reactions have
been reported. Risk is higher in patients with uric
acid level �6 mg/dL.

● Monitor for infusion reactions (rash, redness of
skin, dyspnea, flushing, chest discomfort, chest
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pain) during and periodically after infusion. If in-
fusion reaction occurs, slow or stop infusion; re-
start at slower rate. If severe reaction occurs, dis-
continue infusion and treat as needed. Risk is
greater in patients who have lost therapeutic re-
sponse. Monitor patient for at least 1 hr following
infusion.

● Lab Test Considerations: Monitor serum uric
acid levels prior to infusion. Consider discontinu-
ing therapy if levelsqto �6 mg/dL, especially if 2
consecutive levels are �6 mg/dL.

Potential Nursing Diagnoses
Chronic pain (Indications)

Implementation
● Premedicate patient with antihistamines and cor-

ticosteroids prior to infusion to minimize risk of
anaphylaxis and infusion reaction. Administer in
a setting with professionals prepared to manage
anaphylaxis and infusion reactions.

IV Administration

● pH: 4.4–5.6.
● Intermittent Infusion: Withdraw 1 mL of peg-

loticase from vial and inject into 250 mL bag of
NaCl; discard unused portion. Invert bag several
times to mix; do not shake. Solution is clear and
colorless; do not administer solutions that are
discolored or contain a precipitate. Solution is
stable for 4 hrs if refrigerated or at room temper-
ature. Store in refrigerator and protect from light;
do not freeze. Allow solution to reach room tem-
perature before administering; do not use artifi-
cial heating. Rate: Infuse over 120 min.

● Additive Incompatibility: Do not mix with
other medications.

Patient/Family Teaching
● Explain purpose of pegloticase to patient. Instruct

patient to read Medication Guide before starting
therapy before each infusion.

● Advise patient to notify health care professional
immediately if signs of anaphylaxis or infusion re-
action occur.

● Advise patient not to take pegloticase if they
have G6PD deficiency.

● Inform patient that gout flares may initiallyqat
the start of pegloticase. Advise patient to not to
stop therapy but to take medication (colchicine,
NSAID) to reduce flares regularly for the first few
mo of pegloticase therapy.

● Advise female patient to notify health care profes-
sional if pregnancy is planned or suspected or if
breastfeeding.

Evaluation/Desired Outcomes
● pin uric acid levels with resultant improvement

in gout symptoms in patients with chronic gout.

PEMEtrexed (pe-me-trex-ed)
Alimta
Classification
Therapeutic: antineoplastics
Pharmacologic: antimetabolites, folate an-
tagonists

Pregnancy Category D

Indications
Malignant pleural mesothelioma (with cisplatin)
when tumor is unresectable or patient is not a can-
didate for surgery. Local advanced or metastatic
nonsquamous non–small cell lung cancer as initial
therapy (with cisplatin), in previously treated pa-
tients (as monotherapy), or as maintenance treat-
ment in patients whose disease has not progressed
after four cycles of platinum-based chemotherapy.

Action
Disrupts folate dependent metabolic processes in-
volved in thymidine and purine synthesis. Converted
intracellularly to polyglutamate form which in-
creases duration of action. Therapeutic Effects:
Decreases growth and spread of mesothelioma. Im-
proved survival in patients with nonsquamous non-
small cell lung cancer.

Pharmacokinetics
Absorption: IV administration results in complete
bioavailability.
Distribution: Unknown.
Metabolism and Excretion: Minimal metabo-
lism; 70–90% excreted unchanged in urine.
Half-life: 3.5 hr (normal renal function).

TIME/ACTION PROFILE (hematologic effects)

ROUTE ONSET PEAK DURATION

IV unknown 8–15 days 21 days

Contraindications/Precautions
Contraindicated in: Hypersensitivity; CCr �45
mL/min; OB, Lactation: Pregnancy, lactation.
Use Cautiously in: Concurrent use of NSAIDs in
patients with CCr 45–79 mL/min (avoid those with
short half-lives); Third space fluid accumulation
(ascites, pleural effusions); consider drainage prior
to therapy; Hepatic impairment (dose alteration rec-
ommended); Pedi: Safety not established.
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Adverse Reactions/Side Effects
Resp: pharyngitis. CV: chest pain. GI: constipation,
nausea, stomatitis, vomiting, anorexia, diarrhea,
esophagitis, mouth pain. Derm: desquamation,
rash. Hemat: anemia, leukopenia, thrombocytope-
nia. Neuro: neuropathy. Misc: fever, infection.

Interactions
Drug-Drug: NSAIDs, especially those with short
half-lives,qblood levels and risk of toxicity; avoid for
2 days before, day of, and 2 days after treatment.
Probenecidqblood levels. Concurrent use of neph-
rotoxic agentsqrisk of nephrotoxicity.

Route/Dosage
IV (Adults): Mesothelioma and non–small cell
lung cancer (with cisplatin)500—mg/m2 on day
1 of each 21-day cycle (with cisplatin); concurrent
hydration, folic acid, and vitamin B12 therapy, and
pretreatment with dexamethasone required. Non–
small cell lung cancer (as monotherapy)—500
mg/m2 on day 1 of each 21-day cycle (concurrent
folic acid, and vitamin B12 therapy, and pretreatment
with dexamethasone required).

Availability
Lyophilized powder for IV infusion: 100 mg/
vial, 500 mg/vial.

NURSING IMPLICATIONS
Assessment
● Monitor for rash during therapy. Pretreatment

with dexamethasone 4 mg orally twice daily the
day before, the day of, and the day after adminis-
tration reduces incidence and severity or reac-
tion.

● Monitor for hematologic and GI (mucositis, diar-
rhea) toxicities. If any Grade 3 or 4 toxicities, ex-
cept mucositis or diarrhea, requiring hospitaliza-
tion occur, decrease doses of pemetrexed and
cisplatin by 75%. If Grade 3 or 4 mucositis oc-
curs decrease pemetrexed dose by 50% and cis-
platin by 100% of previous dose.

● Monitor for bone marrow depression. Assess for
bleeding (bleeding gums, bruising, petechiae,
guaiac stools, urine, and emesis) and avoid IM
injections and taking rectal temperatures if plate-
let count is low. Apply pressure to venipuncture
sites for 10 min. Assess for signs of infection dur-
ing neutropenia. Anemia may occur; monitor for
increased fatigue, dyspnea, and orthostatic hypo-
tension.

● Assess for neurotoxicity during therapy. If Grade
0–1 neurotoxicity occurs, decrease pemetrexed
and cisplatin doses by 100% of previous dose. If
Grade 2 neurotoxicity occurs, decrease peme-
trexed dose by 100% and cisplatin dose by 50%

of previous dose. If Grade 3 or 4 neurotoxicity
occurs, discontinue therapy.

● Lab Test Considerations: Monitor CBC and
platelet counts for nadir and recovery, before
each dose and on days 8 and 15 of each cycle and
chemistry for renal and liver functions periodi-
cally. May cause neutropenia, thrombocytopenia,
leukopenia, and anemia. A new cycle should not
be started unless the ANC is at least 1500 cells/
mm3, platelet count is at least 100,000 cells/mm3,
and creatinine clearance is at least 45 mL/min. If
nadir of ANC is less than 500/mm3 and nadir of
platelets are at least 50,000/mm3 decrease doses
of pemetrexed and cisplatin by 75%. If nadir of
platelets is less than 50,000/mm3 regardless of
ANC nadir decrease pemetrexed and cisplatin
doses by 50%.

Potential Nursing Diagnoses
Risk for injury (Adverse Reactions)

Implementation
● Do not confuse pemetrexed with pralatrexate.
● Pemetrexed should be administered under super-

vision of a physician experienced in the use of
chemotherapeutic agents.

● Prepare solution in a biologic cabinet. Wear
gloves, gown, and mask while handling medica-
tion. Discard equipment in designated containers.

● To reduce toxicity, at least 5 mg of folic acid must
be taken daily for 7 days preceding first dose of
pemetrexed and should continue during and for
21 days after last dose. Patients must also receive
an injection of vitamin B12 1000 mcg during the
week preceding first dose of pemetrexed and
every 3 cycles thereafter. Subsequent doses of vi-
tamin B12 may be given on same day as peme-
trexed.

IV Administration

● pH: 6.6–7.8.
● Intermittent Infusion: Calculate number of pe-

metrexed 500-mg vials needed; vials contain ex-
cess to facilitate delivery. Reconstitute 500 mg
with 20 mL of preservative– free 0.9% NaCl. Con-
centration: 25 mg/mL. Swirl gently until pow-
der is completely dissolved. Solution is clear and
colorless to yellow or green-yellow. Do not ad-
minister if discolored or containing particulate
matter Diluent: Dilute further to 100 mL with
preservative– free 0.9% NaCl. Solution is stable at
room temperature or if refrigerated for up to 24
hr. Rate: Administer over 10 min.

● Y-Site Compatibility: acyclovir, alfentanil, allo-
purinol, amifostine, amikacin, aminocaproic
acid, aminophylline, amiodarone, amphotericin
B lipid complex, amphotericin B liposome, ampi-
cillin, amipicillin/sulbactam, atracurium, azithro-



Name /bks_51510_deglin_dg/51510_p        02/21/2012 02:07PM     Plate # 0-Compositepg 999   # 29

PENICILLINS 999

� Canadian drug name. � Genetic implication. Strikethrough � Discontinued.

*CAPITALS indicates life-threatening; underlines indicate most frequent.

P

mycin, aztreonam, bivalirudin, bleomycin, bume-
tanide, buprenorphine, butorphanol, carboplatin,
carmustine, ceftriaxone, cefuroxime, cisatracu-
rium, cisplatin, clindamycin, cyclophosphamide,
cyclosporine, cytarabine, dactinomycin, daptomy-
cin, dexamethasone sodium phosphate, dexra-
zoxane, digoxin, diltiazem, diphenhydramine, do-
cetaxel, dolasetron, dopamine, doxacurium,
enalaprilat, ephedrine, epinephrine, eptifibitide,
ertapenem, esmolol, etoposide, etoposide phos-
phate, famotidine, fenoldopam, fentanyl, flucona-
zole, fludarabine, fluorouracil, foscarnet, fos-
phenytoin, furosemide, ganciclovir,
glycopyrrolate, granisetron, haloperidol, heparin,
hydrocortisone sodium succinate, hydromor-
phone, ifosfamide, imipenem/cilastatin, insulin,
isoproterenol, ketorolac, labetalol, leucovorin,
levofloxacin, lidocaine, linezolid, lorazepam,
magnesium sulfate, mannitol, meperidine, mero-
penem, mesna, methyldopate, methylpredniso-
lone sodium succinate, metoclopramide, meto-
prolol, midazolam, milrinone, mitomycin,
mivacurium, morphine, moxifloxacin, nafcillin,
naloxone, nesiritide, nitroglycerin, norepineph-
rine, octreotide, oxaliplatin, paclitaxel, pami-
dronate, pancuronium, pentobarbital, phenobar-
bital, phentolamine, piperacillin/tazobactam,
potassium chloride, potassium phosphates, pro-
cainamide, promethazine, propranolol, raniti-
dine, remifentanil, rocuronium, sodium acetate,
sodium bicarbonate, sodium phosphates, succi-
nylcholine, sufentanil, tacrolimus, theophylline,
thiopental, thiotepa, ticarcillin/clavulanate, tige-
cycline, tirofiban, trimethoprim/sulfamethox-
azole, vancomycin, vecuronium, verapamil, vin-
blastine, vincristine, vinorelbine, zidovudine,
zoledronic acid.

● Y-Site Incompatibility: amphotericin B col-
loidal, anidulafungin, calcium acetate, calcium
chloride, calcium gluconate, caspofungin, cefazo-
lin, cefepime, cefotaxime, cefotetan, cefoxitin,
ceftazidime, chloramphenicol, chlorpromazine,
ciprofloxacin, dacarbazine, dantrolene, dauno-
rubicin hydrochloride, diazepam, dobutamine,
doxorubicin, doxycycline, droperidol, epirubicin,
erythromycin, gemcitabine, gentamicin, hydrala-
zine, idarubicin, irinotecan, metronidazole, mito-
xantrone, nalbuphine, nicardipine, nitroprusside,
ondansetron, pantoprazole, pentamidine, pentaz-
ocine, phenytoin, prochlorperazine, quinapristin/
dalfopristin, tobramycin, topotecan, vasopressin.

● Additive Incompatibility: Solutions containing
calcium, including Lactated Ringer’s and Ringer’s
solution.

Patient/Family Teaching
● Emphasize the importance of taking prophylactic

folic acid and vitamin B12 to reduce treatment-re-
lated hematologic and GI toxicity.

● Advise patient to avoid becoming pregnant during
therapy. If pregnancy is planned or suspected,
notify health care professional promptly.

Evaluation/Desired Outcomes
● Decreased growth and spread of mesothelioma

or non–small cell lung cancer.

PENICILLINS (pen-i-sill-ins)
penicillin G
Pfizerpen

penicillin V
Crystapen, Pen-VK, Penicilline V

procaine penicillin G
Wycillin

benzathine penicillin G
Bicillin L-A, Permapen
Classification
Therapeutic: anti-infectives
Pharmacologic: penicillins

Pregnancy Category B

Indications
Treatment of a wide variety of infections including:
Pneumococcal pneumonia, Streptococcal pharyngi-
tis, Syphilis, Gonorrhea strains. Treatment of entero-
coccal infections (requires the addition of an ami-
noglycoside). Prevention of rheumatic fever. Should
not be used as a single agent to treat anthrax. Unla-
beled Use: Treatment of Lyme disease. Prevention
of recurrent Streptococal pneumoniae septicemia
in children with sickle-cell disease.

Action
Bind to bacterial cell wall, resulting in cell death.
Therapeutic Effects: Bactericidal action against
susceptible bacteria. Spectrum: Active against:
Most gram-positive organisms, including many
streptococci (Streptococcus pneumoniae, group A
beta-hemolytic streptococci), staphylococci (non–
penicillinase-producing strains) and Bacillus an-
thracis, Some gram-negative organisms, such as
Neisseria meningitidis and Neisseria gonorrhoeae
(only penicillin susceptible strains), Some anaero-
bic bacteria and spirochetes including Borellia
burgdorferi.
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Pharmacokinetics
Absorption: Variably absorbed from the GI tract.
Penicillin V— resists acid degradation in the GI
tract. Procaine and benzathine penicillin— IM
absorption is delayed and prolonged and results in
sustained therapeutic blood levels.
Distribution: Widely distributed, although CNS
penetration is poor in the presence of uninflamed
meninges. Cross the placenta and enter breast milk.
Metabolism and Excretion: Minimally metabo-
lized by the liver, excreted mainly unchanged by the
kidneys.
Half-life: 30–60 min.

TIME/ACTION PROFILE (blood levels)

ROUTE ONSET PEAK DURATION

Penicillin V
PO

rapid 0.5–1 hr 4–6 hr

Penicillin G
IM

rapid 0.25–0.5 hr 4–6 hr

Penicillin G IV rapid end of infu-
sion

4–6 hr

Benzathine
penicillin
IM

delayed 12–24 hr 3 wk

Procaine pen-
icillin IM

delayed 1–4 hr 12 hr

Contraindications/Precautions
Contraindicated in: Previous hypersensitivity to
penicillins (cross-sensitivity may exist with cephalo-
sporins and other beta-lactams); Hypersensitivity to
procaine or benzathine (procaine and benzathine
preparations only); Some products may contain tar-
trazine and should be avoided in patients with
known hypersensitivity.
Use Cautiously in: Severe renal insufficiency
(doseprecommended); OB: Although safety not es-
tablished, has been used safely; Lactation: Safety not
established; Geri: Considerpbody mass, age-related
pin renal, hepatic, and cardiac function, comorbid-
ities, and concurrent drug therapy when prescribing
and dosing.

Adverse Reactions/Side Effects
CNS: SEIZURES. GI: PSEUDOMEMBRANOUS COLITIS, di-
arrhea, epigastric distress, nausea, vomiting. GU:
interstitial nephritis. Derm: rashes, urticaria. He-
mat: eosinophilia, hemolytic anemia, leukopenia.
Local: pain at IM site, phlebitis at IV site. Misc: al-
lergic reactions including ANAPHYLAXIS and SERUM

SICKNESS, superinfection.

Interactions
Drug-Drug: Maypeffectiveness of oral contracep-
tive agents. Probenecidprenal excretion andq
levels therapy may be combined for this purpose).
Neomycin maypabsorption of penicillin V.pelim-

ination of methotrexate andqrisk of serious tox-
icity.

Route/Dosage
Penicillin G (aqueous)
IM, IV (Adults): Most infections—1–5 million
units q 4–6 hr.
IM, IV (Children): 8333–16,667 units/kg q 4 hr;
12,550–25,000 units/kg q 6 hr; up to 250,000
units/kg/day in divided doses, some infections may
require up to 300,000 units/kg/day.
IV (Infants �7 days): 25,000 units/kg q 8 hr;
meningitis—50,000–75,000 units/kg q 6 hr.
IV (Infants �7 days): 25,000 units/kg q 12 hr;
Streptococcus B meningitis—100,000–150,000
units/kg/day in divided doses.

Penicillin V
PO (Adults and Children �12 yr): Most infec-
tions—125–500 mg q 6–8 hr. Rheumatic fever
prevention—125–250 mg q 12 hr.
PO (Children �12 yr): Lyme disease—12.5 mg/
kg q 6 hr (unlabeled); prevention of Streptococcus
pneumoniae sepsis in children with sickle cell dis-
ease—125 mg twice daily.

Benzathine Penicillin G
IM (Adults): Streptococcal infections/erysipe-
loid—1.2 million units single dose. Primary, sec-
ondary, and early latent syphilis—2.4 million
units single dose. Tertiary and late latent syphilis
(not neurosyphilis)—2.4 million units once
weekly for 3 wk. Prevention of rheumatic fever—
1.2 million units q 3–4 wk.
IM (Children �27 kg): Streptococcal infections/
erysipeloid—900,000–1.2 million units (single
dose). Primary, secondary, and early latent syphi-
lis—up to 2.4 million units single dose. Late latent
or latent syphilis of undetermined duration—
50,000 units/kg weekly for 3 wk. Prevention of
rheumatic fever—1.2 million units q 2–3 wk.
IM (Children �27 kg): Streptococcal infections/
erysipeloid—300,000–600,000 units single dose.
Primary, secondary, and early latent syphilis—
up to 2.4 million units single dose. Late latent or la-
tent syphilis of undetermined duration—50,000
units/kg weekly for 3 wk. Prevention of rheumatic
fever—1.2 million units q 2–3 wk.

Procaine Penicillin G
IM (Adults): Moderate or severe infections—
600,000–1.2 million units/day as a single dose or in
2 divided doses. Neurosyphilis—2.4 million units/
day with 500 mg probenecid PO 4 times daily for
10–14 days.
IM (Children): Congenital syphilis—50,000
units/kg/day for 10–14 days.
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Availability
Penicillin G Potassium (generic avail-
able)
Powder for injection: 5 million units/vial, 20 mil-
lion units/vial. Premixed (frozen) solution for
injection: 1 million units/50 mL, 2 million units/50
mL, 3 million units/50 mL.

Penicillin G Sodium (generic available)
Powder for injection: 5 million units/vial.

Penicillin V Potassium (generic avail-
able)
Tablets: 250 mg, 500 mg. Cost: Generic—250
mg $4.00/28, 500 mg $24.26/28. Oral solution:
125 mg/5 mL, 250 mg/5 mL. Cost: Generic—125
mg/5 mL $4.00/100 mL, 250 mg/5 mL $4.00/100
mL.

Procaine Penicillin G (generic available)
Suspension for IM injection: 600,000 units/mL.

Benzathine Penicillin G
Suspension for IM injection: 600,000 units/mL.

NURSING IMPLICATIONS
Assessment
● Assess for infection (vital signs; appearance of

wound, sputum, urine, and stool; WBC) at begin-
ning of and during therapy.

● Obtain a history to determine previous use of and
reactions to penicillins, cephalosporins, or other
beta-lactam antibiotics. Persons with a negative
history of penicillin sensitivity may still have an al-
lergic response.

● Obtain specimens for culture and sensitivity be-
fore initiating therapy. First dose may be given be-
fore receiving results.

● Observe patient for signs and symptoms of ana-
phylaxis (rash, pruritus, laryngeal edema, wheez-
ing). Discontinue drug and notify health care
professional immediately if these symptoms oc-
cur. Keep epinephrine, an antihistamine, and re-
suscitation equipment close by in case of an ana-
phylactic reaction.

● Monitor bowel function. Diarrhea, abdominal
cramping, fever, and bloody stools should be re-
ported to health care professional promptly as a
sign of pseudomembranous colitis. May begin up
to several weeks following cessation of therapy.

● Lab Test Considerations: May cause positive
direct Coombs’ test results.

● Hyperkalemia may develop after large doses of
penicillin G potassium.

● Monitor serum sodium concentrations in patient
with hypertension or HF. Hypernatremia may de-
velop after large doses of penicillin sodium.

● May causeqAST, ALT, LDH, and serum alkaline
phosphatase concentrations.

● May cause leukopenia and neutropenia, espe-
cially with prolonged therapy or hepatic impair-
ment.

Potential Nursing Diagnoses
Risk for infection (Indications, Side Effects)
Noncompliance (Patient/Family Teaching)

Implementation
● Do not confuse penicillin with penicillamine. Do

not confuse penicillin G aqueous (potassium or
sodium salt) with penicillin G procaine.

● PO: Administer around the clock. Penicillin V
may be administered without regard for meals.

● Use calibrated measuring device for liquid prepa-
rations. Solution is stable for 14 days if refriger-
ated.

● IM: Reconstitute according to manufacturer’s di-
rections with sterile water for injection, D5W, or
0.9% NaCl.

● IM: Shake medication well before injection. In-
ject penicillin deep into a well-developed muscle
mass at a slow, consistent rate to prevent block-
age of the needle. Massage well. Accidental injury
near or into a nerve can result in severe pain and
dysfunction.

● Penicillin G potassium or sodium may be diluted
with lidocaine (without epinephrine) 1% or 2%
to minimize pain from IM injection.

● Never give penicillin G benzathine or penicillin G
procaine suspensions IV. May cause embolism or
toxic reactions.

IV Administration

● pH: 6.0–8.5.
● IV: Change IV sites every 48 hr to prevent phlebi-

tis.
● Administer slowly and observe patient closely for

signs of hypersensitivity.
● Intermittent Infusion: Diluent: Doses of 3

million units or less should be diluted in at least
50 mL of D5W or 0.9% NaCl; doses of more than
3 million units should be diluted with 100 mL.
Concentration: 100,000–500,000 units/mL
(50,000 units/mL in neonates). Rate: Infuse
over 1–2 hr in adults or 15–30 min in children.

● Continuous Infusion: Doses of 10 million units
or more may be diluted in 1 or 2 L.

● Rate: Infuse over 24 hr.
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Penicillin G Potassium
● Y-Site Compatibility: acyclovir, amiodarone,

ascorbic acid, atracurium, atropine, azathio-
prine, aztreonam, benztropine, bumetanide, bu-
prenorphine, butorphanol, calcium chloride,
calcium gluconate, cefazolin, cefoperazone, cef-
otaxime, ceftazidime, ceftriaxone, cefuroxime,
chloramphenicol, chlorpromazine, clindamy-
cin, cyanocobalamine, cyclophosphamide, cy-
closporine, dexamethasone, digoxin, diltiazem,
diphenhydramine, dopamine, enalaprilat,
ephedrine, epinephrine, epoetin alfa, esmolol,
famotidine, fentanyl, fluconazole, folic acid, fos-
carnet, furosemide, glycopyrrolate, heparin, hy-
drocortisone, hydromorphone, imipenem/cilas-
tatin, indomethacin, insulin, isoproterenol,
ketamine, ketorolac, lidocaine, magnesium sul-
fate, mannitol, meperidine, methoxamine,
methyldopate, methylprednisolone, metoclopra-
mide, metoprolol, midazolam, morphine, naf-
cillin, nalbuphine, naloxone, nicardipine, nitro-
glycerin, nitroprusside, norepinephrine,
ondansetron, oxacillin, oxytocin, penicillin G
sodium, perphenazine, phenylephrine, phytona-
dione, potassium chloride, procainamide, pro-
chlorperazine, propranolol, pyridoixime, raniti-
dine, sodium bicarbonate, streptokinase,
succinylcholine, tacrolimus, theophylline, thia-
mine, ticarcillin/clavulanate, tobramycin, tolaz-
oline, trimetaphan, vancomycin, vasopressin,
verapamil, vitamin B complex with C.

● Y-Site Incompatibility: If aminoglycosides and
penicillins must be administered concurrently,
administer in separate sites at least 1 hr apart,
aminophylline, amphotericin B colloidal, ampi-
cillion, dantrolene, diazepam, diazoxide, diazox-
ide, dobutamine, doxycycline, erythromycin, gan-
ciclovir, haloperidol, metaraminol, papaverine,
pentamidine, pentazocine, pentobarbital, pehno-
barbital, phentolamine, phenytoin, promethazine,
protamine, tranexamic acid, trimehtoprim/sulfa-
methoxazole.

Penicillin G Sodium
● Y-Site Compatibility: alfentanil, ascorbic acid,

atracurium, atropine, azathioprine, aztreonam,
benztropine, bumetanide, buprenorphine, butor-
phanol, calcium chloride, calcium gluconate,
chloramphenicol, clindamycin, cyanocobalamin,
cyclosporine, dexamethasone, digoxin, diphenhy-
dramine, dopamine, enalaprilat, ephedrine, epi-
nephrine, epoetin alfa, esmolol, famotidine, fen-
tanyl, fluconazole, folic acid, furosemide,
glycopyrrolate, heparin, hydrocortisone, imipe-
nem/cilastatin, indomethacin, insulin, isoprotere-

nol, ketamine, ketorolac, levofloxacin, lidocaine,
magnesium sulfate, mannitol, meperidine, me-
thoxamine, methyldopate, methylprednisolone,
metoclopramide, metoprolol, morphine, multivi-
tamins, nafcillin, naloxone, nitroglycerin, nitro-
prusside, norepinephrine, ondansetron, oxacil-
lin, oxytocin, penicillin G potassium,
phenylephrine, phytonadione, potassium chlo-
ride, procainamide, prochlorperazine, proprano-
lol, pyridoxime, ranitidine, sodium bicarbonate,
sodium citrate, streptokinase, sufentanil, theoph-
ylline, thiamine, ticarcillin/clavulanate, tolazoline,
trimetaphan, vancomycin, vasopressin, verapa-
mil.

● Y-Site Incompatibility: If aminoglycosides and
penicillins must be administered concurrently,
administer in separate sites at least 1 hr apart,
aminophylline, amphotericin B colloidal, dantro-
lene, diazepam, diazoxide, dobutamine, doxycy-
cline, erythromycin, ganciclovir, haloperidol, la-
betalol, metaraminol, papaverine, pentamidine,
pentazocine, pentobarbital, phenobarbital, phen-
tolamine, phenytoin, promethazine, protamine,
succinylcholine, tranexamic acid, trimethoprime/
sulfamethoxazole.

● Additive Incompatibility: Incompatible with
aminoglycosides; do not admix.

Patient/Family Teaching
● Instruct patient to take medication around the

clock and to finish drug completely as directed,
even if feeling better. Advise patient that sharing
this medication may be dangerous.

● Advise patient to report signs of superinfection
(black, furry overgrowth on tongue; vaginal itch-
ing or discharge; loose or foul-smelling stools)
and allergy.

● Instruct patient to notify health care professional
if fever and diarrhea develop, especially if stool
contains blood, pus, or mucus. Advise patient not
to treat diarrhea without consulting health care
professional.

● Instruct patient to notify health care professional
if symptoms do not improve.

● Advise patient taking oral contraceptives to use an
additional nonhormonal method of contraception
during therapy with penicillin and until next men-
strual period.

● Patient with an allergy to penicillin should be in-
structed to always carry an identification card
with this information.

Evaluation/Desired Outcomes
● Resolution of signs and symptoms of infection.

Length of time for complete resolution depends
on the organism and site of infection.
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PENICILLINS, PENICILLINASE
RESISTANT
dicloxacillin (dye-klox-a-sill-in)
Nallpen

nafcillin (naf-sill-in)
oxacillin (ox-a-sill-in)
Bactocill
Classification
Therapeutic: anti-infectives
Pharmacologic: penicillinase resistant peni-
cillins

Pregnancy Category B

Indications
Treatment of the following infections due to penicillin-
ase-producing staphylococci: Respiratory tract infec-
tions, Sinusitis, Skin and skin structure infections. Di-
cloxacillin: Osteomyelitis. Nafcillin, oxacillin: Are
also used to treat: Bone and joint infections, Urinary
tract infections, Endocarditis, Septicemia, Meningitis.

Action
Bind to bacterial cell wall, leading to cell death. Not
inactivated by penicillinase enzymes. Therapeutic
Effects: Bactericidal action. Spectrum: Active
against most gram-positive aerobic cocci but less so
than penicillin. Spectrum is notable for activity
against: Penicillinase-producing strains of Staphylo-
coccus aureus, Staphylococcus epidermidis. Not
active against methicillin-resistant staphylococci.

Pharmacokinetics
Absorption: Dicloxacillin—Rapidly but incom-
pletely (35–76%) absorbed from the GI tract. Naf-
cillin and oxacillin—Completely absorbed follow-
ing IV administration; well absorbed from IM sites.
Distribution: Widely distributed; penetration into
CSF is minimal, but sufficient in the presence of in-
flamed meninges; cross the placenta and enter
breast milk.
Metabolism and Excretion: Dicloxacillin—
Some metabolism by the liver (6–10%) and some
renal excretion of unchanged drug (60%); small
amounts eliminated in the feces via the bile. Nafcil-
lin, oxacillin—Partially metabolized by the liver
(nafcillin 60%, oxacillin 49%), partially excreted
unchanged by the kidneys.
Half-life: Dicloxacillin— 0.5–1.1 hr (qin severe
hepatic and renal dysfunction); Nafcillin—Neo-
nates: 1–5 hr; Children 1 mo – 14 yr: 0.75–1.9 hr;
Adults: 0.5–1.5 hr (qin renal impairment); Oxacil-

lin—Neonates: 1.6 hr; Children up to 2 yr: 0.9–1.8
hr; Adults: 0.3–0.8 hr (qin severe hepatic impair-
ment).

TIME/ACTION PROFILE (blood levels)

ROUTE ONSET PEAK DURATION

Dicloxacillin 30 min 30–120 min 6 hr
Nafcillin IM 30 min 60–120 min 4–6 hr
Nafcillin IV rapid end of infu-

sion
4–6 hr

Oxacillin IM rapid 30 min 4–6 hr
Oxacillin IV rapid end of infu-

sion
4–6 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity to penicil-
lins (cross-sensitivity with cephalosporins may ex-
ist).
Use Cautiously in: Severe renal or hepatic im-
pairment; OB, Lactation: Safety not established.

Adverse Reactions/Side Effects
CNS: SEIZURES (high doses). GI: PSEUDOMEMBRAN-
OUS COLITIS, diarrhea, nausea, vomiting, drug-in-
duced hepatitis. GU: interstitial nephritis. Derm:
rashes, urticaria. Hemat: eosinophilia, leukopenia.
Local: pain at IM sites, phlebitis at IV sites. Misc:
allergic reactions including ANAPHYLAXIS and SERUM

SICKNESS, superinfection.

Interactions
Drug-Drug: Probenecidprenal excretion andq
blood levels (treatment may be combined for this
purpose). Maypeffectiveness of oral contracep-
tive agents. Maypelimination of methotrexate
andqrisk of serious toxicity.

Route/Dosage
Dicloxacillin
PO (Adults and Children �40 kg): 125–250 mg
q 6 hr (up to 2 g/day).
PO (Children �40 kg): 6.25–12.5 mg/kg q 6 hr;
(up to 12.25 mg/kg q 6 hr has been used for osteo-
myelitis), maximum: 2 g/day.

Nafcillin
IM (Adults): 500 mg q 4–6 hr.
IM, IV (Children and Infants): 50–200 mg/kg/
day divided q 4–6 hr, maximum: 12 g/day.
IM, IV (Neonates 0–4 weeks, �1200 g): 25 mg/
kg q 12 hr.
IM, IV (Neonates 1.2–2 kg): —25 mg/kg q 12
hr for the first 7 days of life, then 25 mg/kg q 8 hr.
IM, IV (Neonates �2 kg): —25 mg/kg q 8 hr for
the first 7 days of life, then 25 mg/kg q 6 hr.
IV (Adults): 500–2000 mg q 4–6 hr.
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Oxacillin
IM, IV (Adults and Children �40 kg): 250–
2000 mg q 4–6 hr (up to 12 g/day).
IM, IV (Children �40 kg): 100–200 mg/kg/day
divided q 4–6 hr, maximum: 12 g/day.
IM, IV (Neonates �1200 g): —25 mg/kg q 12
hr.
IM, IV (Neonates �2 kg): —25 mg/kg q 8 hr for
the first 7 days of life, then 25 mg/kg q 6 hr.
IM, IV (Neonates 1.2–2 kg): —25 mg/kg q 12
hr for the first 7 days of life, then 25 mg/kg q 8 hr.

Availability
Dicloxacillin (generic available)
Capsules: 250 mg, 500 mg. Oral suspension:
62.5 mg/5 mL.

Nafcillin (generic available)
Powder for injection: 1 g/vial, 2 g/vial, 10 g/vial.

Oxacillin (generic available)
Powder for injection: 1 g/vial, 2 g/vial, 10 g/vial.

NURSING IMPLICATIONS
Assessment
● Assess patient for infection (vital signs; appear-

ance of wound, sputum, urine, and stool; WBC) at
beginning of and throughout therapy.

● Obtain a history before initiating therapy to deter-
mine previous use of and reactions to penicillins,
cephalosporins, or other beta-lactam antibiotics.
Persons with a negative history of penicillin sensi-
tivity may still have an allergic response.

● Obtain specimens for culture and sensitivity prior
to initiating therapy. First dose may be given be-
fore receiving results.

● Observe patient for signs and symptoms of ana-
phylaxis (rash, pruritus, laryngeal edema, wheez-
ing, abdominal pain). Discontinue the drug and
notify health care professional immediately if
these occur. Keep epinephrine, an antihistamine,
and resuscitation equipment close by in the event
of an anaphylactic reaction.

● Assess vein for signs of irritation and phlebitis.
Change IV site every 48 hr to prevent phlebitis.

● Lab Test Considerations: May cause leuko-
penia and neutropenia, especially with prolonged
therapy or hepatic impairment.

● May cause positive direct Coombs’ test result.
● May causeqAST, ALT, LDH, and serum alkaline

phosphatase concentrations.

Potential Nursing Diagnoses
Risk for infection (Indications, Side Effects)
Noncompliance (Patient/Family Teaching)

Implementation
● PO: Administer around the clock on an empty

stomach at least 1 hr before or 2 hr after meals.

Take with a full glass of water; acidic juices may
decrease absorption of penicillins.

● Use calibrated measuring device for liquid prepa-
rations. Shake well. Solution is stable for 14 days
if refrigerated.

Nafcillin
IV Administration

● pH: 6.0–8.5.
● IV, IM: To reconstitute, add 3.4 mL to each 1-g

vial or 6.8 mL to each 2-g vial, for a concentra-
tion of 250 mg/mL. Stable for 2–7 days if refrig-
erated.

● Direct IV: Diluent: Dilute reconstituted solu-
tion with 15–30 mL of sterile water, 0.45% NaCl,
or 0.9% NaCl for injection. Concentration: 100
mg/mL. Rate: Administer over 5–10 min.

● Intermittent Infusion: Diluent: Dilute with
sterile water for injection, 0.9% NaCl, D5W,
D10W, D5/0.25% NaCl, D5/0.45% NaCl, D5/0.9%
NaCl, D5/LR, Ringer’s or LR. Stable for 24 hr at
room temperature, 96 hr if refrigerated. Con-
centration: 2–40 mg/mL. Rate: Infuse over at
least 30–60 min to avoid vein irritation.

● Y-Site Compatibility: acyclovir, alfentanil, ami-
nophylline, amphotericin B lipid complex, anidu-
lafungin, argatroban, ascorbic acid, atracurium,
atropine, aztreonam, benztropine, bivalirudin,
bleomycin, bumetanide, buprenorphine, butor-
phanol, calcium chloride, calcium gluconate,
carboplatin, carmustine, chlorpromazine, cispla-
tin, clindamycin, cyanocobalamin, cyclophospha-
mide, dactinomycin, daptomycin, dexametha-
sone, digoxin, dobutamine, docetaxel, dopamine,
enalaprilat, ephedrine, epinephrine, epoetin alfa,
erythromycin, etoposide, etoposide phosphate,
famotidine, fenoldopam, fentanyl, fluconazole,
fludarabine, foscarnet, furosemide, ganciclovir,
glycopyrrolate, granisetron, heparin, hetastarch,
hydrocortisone, hydromorphone, imipenem/ci-
lastatin, indomethacin, isoproterenol, ketorolac,
lidocaine, linezolid, lorazepam, magnesium sul-
fate, mannitol, methoxamine, methyldopate,
methylprednisolone, metoclopramide, metopro-
lol, metronidazole, milrinone, morphine, multivi-
tamins, naloxone, nicardipine, nitroglycerin, ni-
troprusside, norepinephrine, octreotide,
ondansetron, oxacillin, oxytocin, paclitaxel, pam-
idronate, pnacuronium, pantoprazole, peme-
trexed, penicillin G, pentobarbital, perphenazine,
phenobarbital, phentolamine, phenylephrine,
phytonadione, potassium acetate, potassium
chloride, procainamide, prochlorperazine, pro-
pofol, propranolol, ranitidine, sodium bicarbon-
ate, streptokinase, sufentanil, tacrolimus, tenipo-
side, theophylline, thiamine, thiotepa, ticarcillin/
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clavulanate, tigecycline, tirofiban, tolazoline, tri-
metaphan, vasopressin, voriconazole, zidovudine,
zoledronic acid.

● Y-Site Incompatibility: alemtuzumab, ampho-
tericin B colloidal, ampicillin, azathioprine, cas-
pofungin, chloramphenicol, dantrolene, diazox-
ide, doxycycline, droperidol, epirubicin, folic
acid, gemcitabine, haloperidol, hydralazine, hy-
droxyzine, idarubicin, irinotecan, meperidine,
metaraminol, mitoxantrone, mycophenolate, ne-
siritide, palonosetron, pentamidine, pentazocine,
phenytoin, promethazine, protamine, pyridoxime,
succinylcholine, trimethoprim/sulfamethoxazole,
vecuronium, vincristine, vinrelbine, If penicillins
and aminoglycosides must be administered con-
currently, administer at separate sites.

Oxacillin
IV Administration

● pH: 6.0–8.5.
● IV, IM: To reconstitute for IM or IV use, add 1.4

mL of sterile water for injection to each 250-mg
vial, 2.7 mL to each 500-mg vial, 5.7 mL to each
1-g vial, 11.5 mL to each 2-g vial, and 23 mL to
each 4-g vial, for a concentration of 250 mg/1.5
mL. Stable for 3 days at room temperature or 7
days if refrigerated.

● Direct IV: Diluent: Further dilute each recon-
stituted 250-mg or 500-mg vial with 5 mL of ster-
ile water or 0.9% NaCl for injection, 10 mL for
each 1-g vial, 20 mL for each 2-g vial, and 40 mL
for each 4-g vial. Concentration: 100 mg/mL.
Rate: Administer slowly over 10 min.

● Intermittent Infusion: Diluent: Dilute with
0.9% NaCl, D5W, D5/0.9% NaCl, or LR. Concen-
tration: 0.5–40 mg/mL. Rate: May be infused
for up to 6 hr.

● Y-Site Compatibility: acyclovir, alfentanil, ami-
nophylline, ascorbic acid, atracurium, atropine,
aztreonam, benztropine, bumetanide, buprenor-
phine, butorphanol, chloramphenicol, chlor-
promazine, clindamycin, cyanocobalamin, cyclo-
phosphamide, cyclosporine, dexamethasone,
digoxin, diltiazem, dopamine, doxapram, enala-
prilat, ephedrine, epinephrine, epoetin alfa,
erythromycin, famotidine, fentanil, fluconazole,
folic acid, foscarnet, furosemide, glycopyrrolate,
heparin, hydrocortisone sodium succinate, hy-
dromorphone, imipenem/cilastatin, insulin, iso-
proterenol, ketorolac, labetalol, levofloxacin, lid-
ocaine, mannitol, methotrexate, methoxamine,
methyldopate, metoclopramide, metoprolol, mid-
azolam, milrinone, morphine, multivitamins, naf-

cillin, naloxone, nitroglycerin, nitroprusside, nor-
epinephrine, ondansetron, oxytocin, papaverine,
penicillin G, pentobarbital, perphenazine, pheno-
barbital, phenylephrine, phytonadione, potassium
chloride, procainamide, prochlorperazine, pro-
pranolol, ranitidine, streptokinase, sufentanil,
tacrolimus, theophylline, thiamine, ticarcillin/cla-
vulanate, tolazoline, trimetaphan, vancomycin,
vasopressin, vitamin B complex with C, zidovu-
dine.

● Y-Site Incompatibility: amphotericin B col-
loidal, calcium chloride, calcium gluconate, dan-
trolene, diazepam, diazoxide, dobutamine, doxy-
cycline, esmolol, haloperidol, hydralazine,
metaraminol, pentamidine, pentazocine, phenyt-
oin, promethazine, pyridoxime, succinylcholine,
trimethoprim/sulfamethoazole, If penicillins and
aminoglycosides must be administered concur-
rently, administer at separate sites.

Patient/Family Teaching
● Instruct patient to take medication around the

clock and to finish the drug completely as di-
rected, even if feeling better. Missed doses should
be taken as soon as remembered. Advise patient
that sharing of this medication may be dangerous.

● Advise patient to report signs of superinfection
(black, furry overgrowth on the tongue; vaginal
itching or discharge; loose or foul-smelling
stools) and allergy.

● Instruct patient to notify health care professional
if fever and diarrhea develop, especially if stool
contains blood, pus, or mucus. Advise patient not
to treat diarrhea without consulting health care
professional.

● Instruct patient to notify health care professional
if symptoms do not improve.

Evaluation/Desired Outcomes
● Resolution of the signs and symptoms of infec-

tion. Length of time for complete resolution de-
pends on the organism and site of infection.

pentamidine (pen-tam-i-deen)
NebuPent, Pentam 300
Classification
Therapeutic: anti-infectives

Pregnancy Category C

Indications
IV, IM: Treatment of Pneumocystis jirovecii pneu-
monia (PJP). Inhaln: Prevention of PJP in AIDS or
HIV-positive patients who have had PJP or who have



Name /bks_51510_deglin_dg/51510_p        02/21/2012 02:07PM     Plate # 0-Compositepg 1006   # 36

1006 pentamidine

a peripheral CD4 lymphocyte count of �200/mm3.
Unlabeled Use: Inhaln: Treatment of PJP.

Action
Appears to disrupt DNA or RNA synthesis. Also has a
direct toxic effect on pancreatic islet cells. Thera-
peutic Effects: Death of susceptible organism.

Pharmacokinetics
Absorption: Well absorbed parenterally; Minimal
systemic absorption occurs following inhalation.
Distribution: Widely and extensively distributed
but does not cross the blood-brain barrier. Concen-
trates in liver, kidneys, lungs, and spleen, with pro-
longed storage in some tissues.
Metabolism and Excretion: 1–30% excreted
unchanged by the kidneys. Remainder of metabolic
fate unknown.
Half-life: 5–11 hr (qin renal impairment).

TIME/ACTION PROFILE (blood levels)

ROUTE ONSET PEAK DURATION

IV unknown end of infu-
sion

24 hr

Inhaln unknown unknown unknown

Contraindications/Precautions
Contraindicated in: History of previous anaphy-
lactic reaction to pentamidine.
Use Cautiously in: Hypotension; Hypertension;
Hypoglycemia; Hyperglycemia; Hypocalcemia; Leu-
kopenia; Thrombocytopenia; Anemia; Renal impair-
ment (doseprequired); Diabetes mellitus; Liver im-
pairment; Cardiovascular disease; Bone marrow
depression, previous antineoplastic therapy, or radi-
ation therapy; Asthma (aerosol can induce broncho-
spasm); OB, Lactation: Safety not established during
pregnancy; breastfeeding not recommended.

Adverse Reactions/Side Effects
For parenteral form, unless otherwise indicated.
CNS: anxiety, headache, confusion, dizziness, hallu-
cinations. EENT: inhalation—burning in throat.
Resp: inhalation—bronchospasm, cough. CV:
ARRHYTHMIAS, HYPOTENSION, chest pain. GI: PANCRE-
ATITIS, abdominal pain, anorexia, drug-induced hep-
atitis, nausea, unpleasant metallic taste, vomiting.
GU: nephrotoxicity. Derm: pallor, rash. Endo: HY-
POGLYCEMIA, hyperglycemia. F and E: hyperkale-
mia, hypocalcemia. Hemat: anemia, leukopenia,
thrombocytopenia. Local: IV—phlebitis, pruritus,
urticaria at IV site; IM, sterile abscesses at IM sites.
Misc: allergic reactions including ANAPHYLAXIS,
STEVENS-JOHNSON SYNDROME, chills, fever.

Interactions
Interactions listed for parenteral administration.
Drug-Drug: Concurrent use with erythromycin
IV mayqrisk of potentially fatal arrhythmias. Addi-

tive nephrotoxicity with other nephrotoxic agents,
including aminoglycosides, amphotericin B, and
vancomycin. Additive bone marrow depression
with antineoplastics or previous radiation ther-
apy.qrisk of pancreatitis with didanosine.qrisk
of nephrotoxicity, hypocalcemia, and hypomagnese-
mia with foscarnet.

Route/Dosage
IV, IM (Adults and Children �5 mo): 4 mg/kg
once daily for 14–21 days (longer treatment may be
required in AIDS patients; some patients may re-
spond to 3 mg/kg/day).
Inhaln (Adults): NebuPent—300 mg q 4 wk, us-
ing a Respirgard II jet nebulizer (150 mg q 2 wk has
also been used).
Inhaln (Children �5 yr): NebuPent—300 mg q
4 wk, using a Respirgard II jet nebulizer (for pa-
tients who cannot tolerate trimethoprim/sulfameth-
oxazole; unlabeled).

Renal Impairment
IV (Adults): CCr 10–30 mL/min- Administer nor-
mal dose q 24 hr; CCr �10 ml/min- Administer nor-
mal dose q 48 hr.

Availability (generic available)
Powder for injection: 300 mg/vial. Solution for
aerosol use (NebuPent): 300 mg.

NURSING IMPLICATIONS
Assessment
● Assess patient for infection (vital signs, sputum,

WBC) and monitor respiratory status (rate, char-
acter, lung sounds, dyspnea, sputum) at begin-
ning of and throughout therapy.

● Obtain specimens for culture and sensitivity prior
to initiating therapy. First dose may be given be-
fore receiving results.

● Assess for rash periodically during therapy. May
cause Stevens-Johnson syndrome or toxic epider-
mal necrolysis. Discontinue therapy if severe or if
accompanied with fever, general malaise, fatigue,
muscle or joint aches, blisters, oral lesions, con-
junctivitis, hepatitis and/or eosinophilia.

● IV, IM: Monitor BP frequently during and follow-
ing IM or IV administration of pentamidine. Pa-
tient should be lying down during administration.
Sudden, severe hypotension may occur following
a single dose. Resuscitation equipment should be
immediately available.

● Assess patient for signs of hypoglycemia (anxiety;
chills; diaphoresis; cold, pale skin; headache; in-
creased hunger; nausea; nervousness; shakiness)
and hyperglycemia (drowsiness; flushed, dry
skin; fruit-like breath odor; increased thirst; in-
creased urination; loss of appetite), which may
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occur up to several months after therapy is dis-
continued.

● Pulse and ECG should be monitored prior to and
periodically during therapy. Fatalities due to car-
diac arrhythmias, tachycardia, and cardiotoxicity
have been reported.

● Assess patient for signs of pancreatitis (nausea,
vomiting, abdominal pain, increased serum lip-
ase or amylase) periodically during therapy. May
require discontinuation of therapy.

● Inhaln: A tuberculin skin test, chest x-ray, and
sputum culture should be performed prior to ad-
ministration to rule out tuberculosis.

● Lab Test Considerations: IM, IV—Monitor
blood glucose concentrations prior to, daily dur-
ing, and for several months following therapy. Se-
vere hypoglycemia and permanent diabetes melli-
tus have occurred.

● Monitor BUN and serum creatinine prior to and
daily during therapy to monitor for nephrotoxic-
ity. Concentrations may beq.

● Monitor CBC and platelet count prior to and every
3 days during therapy. Pentamidine may cause
leukopenia, anemia, and thrombocytopenia.

● May causeqserum bilirubin, alkaline phospha-
tase, AST, and ALT concentrations. Monitor liver
function tests prior to and every 3 days during
therapy.

● Monitor serum calcium and magnesium concen-
trations prior to and every 3 days during therapy;
may cause hypocalcemia and hypomagnesemia.

● May causeqserum potassium concentrations.

Potential Nursing Diagnoses
Risk for infection (Indications, Side Effects)

Implementation
● Pentamidine must be given on a regular schedule

for the full course of therapy. Administer missed
doses as soon as remembered. If almost time for
the next dose, skip the missed dose and return to
the regular schedule. Do not double doses.

● IM: Dilute 300 mg of pentamidine with 3 mL of
sterile water for injection for a concentration of
100 mg/mL. IM administration should be used
only for patients with adequate muscle mass and
given deep IM via Z-track technique. May cause
sterile abscesses.

IV Administration

● pH: 4.3–5.4.
● Intermittent Infusion: Diluent: To reconsti-

tute, add 3–5 mL of sterile water for injection or
D5W to each 300-mg vial for a concentration of
100, 75, or 60 mg/mL, respectively. Withdraw

dose and dilute further in 50–250 mL of D5W.
Solution is stable for 48 hr at room temperature.
Discard unused portions. Concentration: Not
to exceed 6 mg/mL for administration. Rate: Ad-
minister slowly over 1–2 hr.

● Y-Site Compatibility: alemtuzumab, alfentanyl,
aminocaproic acid, anidulafungin, argatroban,
atracurium, atropine, benztropine, bleomycin,
buprenorphine, calcium gluconate, carboplatin,
caspofungin, chlorpromazine, cisplatin, cyanoco-
balamin, cyclophosphamide, cyclosporine, cytar-
abine, dactinomycin, daptomycin, dexmedetomi-
dine, diltiazem, diphenhydramine, dobutamine,
docetaxel, dopamine, doxacurium, doxycycline,
enalaprilat, epinephrine, epirubicin, erythromy-
cin, esmolol, etoposide, etoposide phosphate,
famotidine, fenoldopam, fentanyl, fludarabine,
gemcitabine, glycopyrrolate, granisetron, heta-
starch, hydromorphone, idarubicin, ifosfamide,
irinotecan, isoproterenol, labetalol, levofloxacin,
lidocaine, lorazepam, mannitol, mechloreth-
amine, meperidine, metaraminol, methoxamine,
metoclopramide, metoprolol, metronidazole, mi-
conazole, midazolam, milrinone, mitoxantrone,
multivitamins, naloxone, nesiritide, nitroglycerin,
nitroprusside norepinephrine, octreotide, ondan-
setron, oxaliplatin, oxytocin, paclitaxel, pami-
dronate, pancuronium, papaverine, pentazocine,
phentolamine, phytonadione, potassium acetate,
procainamide, promethazine, propranolol, pyri-
doxime, quinupristin/dalfopristin, ranitidine, ri-
tuximab, rocuronium, sodium acetate, succinyl-
choline, sufentanil, tacrolimus, teniposide,
theophylline, thiamine, thiotepa, tigecycline, tol-
azoline, trastuzumab, trimetaphan, vancomycin,
vasopressin, verapamil, vincristine, vinorelbine,
voriconazole, zidovudine, zoledronic acid.

● Y-Site Incompatibility: acyclovir, aldesleukin,
amikacin, aminophylline, amphotericin B col-
loidal, amphotericin B lipid complex, amphoteri-
cin B liposome, ampicillin, ampicillin/sulbactam,
ascorbic acid, azathioprine, aztreonam, bivaliru-
din, bumetanide, butorphanol, cefazolin, cefo-
perazone, cefotaxime, cefotetan, cefoxitin, cefta-
zidime, ceftriaxone, cefuroxime,
chloramphenicol, clindamycin, dantrolene, dexa-
methasone, diazepam, diazoxide, digoxin, doxo-
rubicin, ephedrine, epoetin alfa, eptifibatide, er-
tapenem, fluorouracil, folic acid, foscarnet,
furosemide, gentamicin, heparin, hydrocortisone,
indomethacin, insulin, ketorolac, linezolid, mag-
nesium sulfate, methotrexate, methyldopate,
methylprednisolone, morphine, nafcillin, nalbu-
phine, oxacillin, palonosetron, pantoprazole, pe-
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metrexed, penicillin G, pentobarbital, phenobar-
bital, phenylephrine, phenytoin, piperacillin/
tazobactam, potassium chloride, prochlorpera-
zine, protamine, sodium bicarbonate, streptoki-
nase, ticarcillin/clavulanate, tobramycin, trimeth-
oprim/sulfamethoxazole, vecuronium.

● Inhaln: If using inhalation bronchodilator, ad-
minister bronchodilator 5–10 min prior to pen-
tamidine administration.

● Administer in a well-ventilated area.
● Administration with patient in supine or recum-

bent position appears to provide a more uniform
distribution of pentamidine.

● NebuPent Dilute 300 or 600 mg (for prophylaxis
or treatment, respectively) in 6 mL of sterile wa-
ter for injection. Place reconstituted solution into
Respirgard II nebulizer. Do not dilute with 0.9%
NaCl or admix with other medications, as solution
will form a precipitate. Do not use Respirgard II
nebulizer for other medications.

● Administer inhalation dose through nebulizer un-
til chamber is empty, approximately 30–45 min.

● Administer with the flow rate of the nebulizer at
the midflow mark (5–7 L/min) over approxi-
mately 15 min until the chamber is empty.

Patient/Family Teaching
● Inform patient of the importance of completing

the full course of pentamidine therapy, even if
feeling better.

● IV: Instruct patient to notify health care profes-
sional promptly if signs and symptoms of pancre-
atitis, rash, fever; sore throat; signs of infection;
bleeding of gums; unusual bruising; petechiae; or
blood in stool, urine, or emesis occurs. Caution
patient to avoid crowds and persons with known
infections. Instruct patient to use soft toothbrush
and electric razor and to avoid falls. Patient
should not be given IM injections or rectal ther-
mometers. Caution patient not to drink alcoholic
beverages or take medication containing aspirin
or NSAIDs, as these may precipitate gastric bleed-
ing.

● Caution patient to make position changes slowly
to minimize orthostatic hypotension.

● Inhaln: Advise patient that an unpleasant metal-
lic taste may occur with pentamidine administra-
tion but is not significant.

● Inform patients who continue to smoke that
bronchospasm and coughing during therapy are
more likely.

Evaluation/Desired Outcomes
● Prevention or resolution of the signs and symp-

toms of PJP in HIV-positive patients.

HIGH ALERT

pentazocine (pen-taz-oh-seen)
Talwin, Talwin NX
Classification
Therapeutic: opioid analgesics
Pharmacologic: opioid agonists/antagonists

Schedule IV

Pregnancy Category C

Indications
Moderate to severe pain. Also used for: Analgesia
during labor, Sedation prior to surgery, Supplemen-
tation in balanced anesthesia.

Action
Binds to opiate receptors in the CNS. Alters percep-
tion of and response to painful stimuli, while pro-
ducing generalized CNS depression. Has partial an-
tagonist properties, which may result in opioid
withdrawal in physically dependent patients. Thera-
peutic Effects: Decrease in moderate to severe
pain.

Pharmacokinetics
Absorption: Well absorbed following oral, IM,
and subcut administration. Small amount (0.5 mg)
of naloxone in tablets included to prevent parenteral
abuse.
Distribution: Widely distributed. Crosses the pla-
centa.
Metabolism and Excretion: Mostly metabolized
by the liver. Small amounts excreted unchanged by
the kidneys.
Half-life: 2–3 hr.

TIME/ACTION PROFILE (analgesia)

ROUTE ONSET PEAK DURATION

PO 15–30 min 60–90 min 3 hr
IM, subcut 15–20 min 30–60 min 2–3 hr
IV 2–3 min 15–30 min 2–3 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Patients
who are physically dependent on opioids (may pre-
cipitate withdrawal).
Use Cautiously in: Head trauma; History of drug
abuse;qintracranial pressure; Severe renal, he-
patic, or pulmonary disease; Hypothyroidism; Adre-
nal insufficiency; Alcoholism; Debilitated patients or
patients with severe liver impairment (doseprec-
ommended); Undiagnosed abdominal pain; Pros-
tatic hyperplasia; Patients who have recently re-
ceived opioid agonists; OB: Has been used during
labor but may cause respiratory depression in the
newborn; Lactation, Pedi: Safety not established;
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Geri: Appears on Beers list and is associated withq
risk of falls. More susceptible to adverse CNS effects;
doseprecommended.

Adverse Reactions/Side Effects
CNS: dizziness, euphoria, hallucinations, headache,
sedation, confusion, dysphoria, floating feeling, un-
usual dreams. EENT: blurred vision, diplopia, mio-
sis (high doses). Resp: respiratory depression. CV:
hypertension, hypotension, palpitations. GI: nausea,
constipation, dry mouth, ileus, vomiting. GU: uri-
nary retention. Derm: clammy feeling, sweating.
Local: severe tissue damage at subcut sites. Misc:
physical dependence, psychological dependence,
tolerance.

Interactions
Drug-Drug: Use with caution in patients receiving
MAO inhibitors (may result in unpredictable reac-
tions—pinitial dose of pentazocine to 25% of
usual dose). Additive CNS depression with alcohol,
antihistamines, and sedative/hypnotics. May
precipitate withdrawal in patients who are physically
dependent on opioid analgesic agonists. Mayp
analgesic effects of other opioids.
Drug-Natural Products: Concomitant use of
kava-kava, valerian, or chamomile canqCNS
depression.

Route/Dosage
PO (Adults): 50–100 mg q 3–4 hr (not to exceed
600 mg/day).
Subcut, IV, IM (Adults): 30 mg q 3–4 hr (not to
exceed 30 mg/dose IV or 60 mg/dose IM or subcut;
not to exceed 360 mg/day subcut, IV, or IM). Ob-
stetrical use—20 mg IV or 30 mg IM when con-
tractions become regular, may repeat q 2–3 hr for
2–3 doses.

Availability
Tablets: 50 mg (with 0.5 mg naloxone), 50 mg.
Injection: 30 mg/mL.

NURSING IMPLICATIONS
Assessment
● Assess type, location, and intensity of pain prior

to and 1 hr following PO, subcut, or IM and 15–
30 min (peak) following IV administration. When
titrating opioid doses, increases of 25–50%
should be administered until there is either a
50% reduction in the patient’s pain rating on a
numeric or visual analogue scale or the patient
reports satisfactory pain relief. A repeat dose can
be safely administered at the time of the peak if
previous dose is ineffective and side effects are

minimal. Patients requiring doses higher than
100 mg should be converted to an opioid agonist.
Pentazocine is not recommended for prolonged
use or as first-line therapy for acute or cancer
pain.

● An equianalgesic chart (see Appendix K) should
be used when changing routes or when changing
from one opioid to another.

● Assess BP, pulse, and respirations before and pe-
riodically during administration. If respiratory
rate is �10/min, assess level of sedation. Physical
stimulation may be sufficient to prevent signifi-
cant hypoventilation. Dose may need to be de-
creased by 25–50%. Pentazocine produces res-
piratory depression, but this does not markedly
increase with increased doses.

● Assess prior analgesic history. Antagonistic prop-
erties may induce withdrawal symptoms (vomit-
ing, restlessness, abdominal cramps, and in-
creased BP and temperature) in patients
physically dependent on opioids.

● Although this drug has a low potential for depen-
dence, prolonged use may lead to physical and
psychological dependence and tolerance. This
should not prevent patient from receiving ade-
quate analgesia. Most patients receiving pentazo-
cine for pain do not develop psychological de-
pendence. If tolerance develops, changing to an
opioid agonist may be required to relieve pain.

● Geri: Assess falls risk and implement prevention
strategies. Assess for adverse CNS effects.

● Lab Test Considerations: May causeqserum
amylase and lipase levels.

● Toxicity and Overdose: If an opioid antago-
nist is required to reverse respiratory depression
or coma, naloxone (Narcan) is the antidote. Di-
lute the 0.4-mg ampule of naloxone in 10 mL of
0.9% NaCl and administer 0.5 mL (0.02 mg) by
direct IV push every 2 min. For patients weighing
�40 kg, dilute 0.1 mg of naloxone in 10 mL of
0.9% NaCl for a concentration of 10 mcg/mL and
administer 0.5 mcg/kg every 2 min. Titrate dose
to avoid withdrawal, seizures, and severe pain.

Potential Nursing Diagnoses
Acute pain (Indications)
Risk for injury (Side Effects)
Disturbed sensory perception (visual, auditory)
(Side Effects)

Implementation
● High Alert: Accidental overdose of opioid anal-

gesics has resulted in fatalities. Before adminis-
tering, clarify all ambiguous orders; have second
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practitioner independently check original order
and dose calculations.

● Explain therapeutic value of medication prior to
administration to enhance the analgesic effect.

● Regularly administered doses may be more effec-
tive than prn administration. Analgesic is more ef-
fective if administered before pain becomes se-
vere.

● Coadministration with nonopioid analgesics may
have additive effects and may permit lower opioid
doses.

● PO: Talwin NX contains 0.5 mg of naloxone,
which has no pharmacologic activity when ad-
ministered orally. If the product is abused by in-
jection, naloxone antagonizes pentazocine. Par-
enteral use of oral pentazocine may lead to
severe, potentially fatal reactions (pulmonary em-
boli, vascular occlusion, ulceration and abscess,
and withdrawal symptoms in opioid-dependent
individuals).

● IM, Subcut: Administer IM injections deep into
well-developed muscle. Rotate sites of injections.
Subcut route may cause tissue damage with re-
peated injections.

IV Administration

● pH: 4.0–5.0.
● Direct IV: Diluent: Manufacturer recommends

diluting each 5 mg with at least 1 mL of sterile wa-
ter for injection. Concentration: 5 mg/mL.
Rate: Administer slowly, each 5 mg over at least
1 min.

● Y-Site Compatibility: amikacin, amphotericin
B lipid complex, anidulafungin, ascorbic acid,
atracurium, atropine, benztropine, bleomycin,
bumetanide, buprenorphine, butorphanol, cal-
cium chloride, calcium gluconae, carmustine,
caspofungin, ceftazidime, chlorpromazine, cis-
platin, clindamycin, cyanocobalamin, cyclospor-
ine, dactinomycin, digoxin, diphenhydramine,
dobutamine, docetaxel, dopamine, doxycycline,
enalaprilat, ephedrine, epinephrine, epirubicin,
epoetin alfa, erythromycin, esmolol, etoposide,
etoposide phosphate, famotidine, fenoldopam,
fentanyl, fluconazole, fludarabine, gemcitabine,
gentamicin, glycopyrrolate, granisetron, heta-
starch, idarubicin, insulin, irinotecan, isoprotere-
nol, labetalol, lidocaine, linezolid, magnesium
sulfate, mannitol, mechlorethamine, meperidine,
metaraminol, methoxamine, methyldopate, meto-
clopramide, metoprolol, metronidazole, midazo-
lam, milrinone, mitoxantrone, morphine, multivi-
tamins, naloxone, nitroglycerin, norepinephrine,
octreotide, ondansetron, oxaliplatin, oxytocin,
paclitaxel, palonosetron, pamidronate, pancuro-
nium, pantoprazole, papaverine, pentamidine,
phentolamine, phytonadione, potassium acetate,

potassium chloride, procainamide, prochlorper-
azine, promethazine, propranolol, protamine,
pyridoxime, ranitidine, streptokinase, succinyl-
choline, sufentanil, tacrolimus, teniposide, the-
ophylline, thiamine, tigecycline, tobramycin, tol-
azoline, trimetaphan, vancomycin, vasopressin,
vecuronium, verapamil, vincristine, vinorelbine,
vitamin B complex with C, voriconazole, zole-
dronic acid.

● Y-Site Incompatibility: aminophylline, ampho-
tericin B colloidal, ampicillin, ampicillin/sulbac-
tam, azathioprine, aztreonam, bivalirudin, cefazo-
lin, cefoperazone, cefotaxime, cefotetan,
cefoxitin, ceftazidime, ceftriaxone, cefuroxime,
chloramphenicol, dantrolene, daptomycin, dexa-
methasone, diazepam, diazoxide, folic acid, furo-
semide, ganciclovir, indomethacin, ketorolac,
methylprednisolone, nafcillin, nitroprusside, pe-
metrexed, penicillin G, pentobarbital, phenobar-
bital, phenytoin, piperacillin/tazobactam, sodium
bicarbonate, ticarcillin/clavulanate, trimetho-
prim/sulfamethoxazole.

Patient/Family Teaching
● Instruct patient on how and when to ask for pain

medication.
● Medication may cause drowsiness, dizziness, or

hallucinations, particularly in geriatric patients.
Advise patient to call for assistance when ambu-
lating and to avoid driving or other activities re-
quiring alertness until response to medication is
known. Institute fall prevention strategies and
teach patient or family how to prevent falls at
home.

● Caution patient to change positions slowly to min-
imize orthostatic hypotension.

● Advise patient to avoid concurrent use of alcohol
and other CNS depressants.

● Encourage patient to turn, cough, and breathe
deeply every 2 hr to prevent atelectasis.

● Advise patient that frequent mouth rinses, good
oral hygiene, and sugarless gum or candy may
decrease dry mouth.

Evaluation/Desired Outcomes
● Decrease in severity of pain without a significant

alteration in level of consciousness or respiratory
status.

pentosan (pen-toe-san)
Elmiron
Classification
Therapeutic: interstitial cystitis agents
Pharmacologic: heparin-like compounds

Pregnancy Category B
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Indications
Management symptoms (bladder pain/discomfort)
of chronic interstitial cystitis (IC).

Action
Adheres to uroepithelium, providing a protective
barrier against irritating solutes in urine. Has antico-
agulant and fibrinolytic properties. Therapeutic
Effects:ppain and discomfort in chronic IC.

Pharmacokinetics
Absorption: 6% absorbed following oral adminis-
trations.
Distribution: Distributes into uroepithelium of the
genitourinary tract with less found in liver, spleen,
lung, skin, perisoteum and bone marrow.
Metabolism and Excretion: Metabolized by sat-
urable enzyme systems in liver, spleen and kidney.
Majority (58–84%) excreted in feces as unchanged
(unabsorbed drug). Metabolites of absorbed drug
are renally excreted; minimal renal excretion of un-
changed drug.
Half-life: 27 hr.

TIME/ACTION PROFILE (p symptoms)

ROUTE ONSET PEAK DURATION

PO within 4 wk-6
mos

unknown unknown

Contraindications/Precautions
Contraindicated in: Hypersensitivity.
Use Cautiously in: Underlying coagulopathy, con-
current medications thatqbleeding risk, history of
aneurysms. thrombocytopenia, hemophilia, GI ul-
ceration/bleeding, polyps, diverticula; History of
heparin-induced thrombocytopenia; risk of bleeding
may beq; Hepatic insufficiency; OB: Use in preg-
nancy only if clearly needed; Lactation: Use cau-
tiously in breastfeeding women; Pedi: safe and effec-
tive use in children �16 yr has not been established.

Adverse Reactions/Side Effects
CNS: dizziness, headache. EENT: epistaxis. GI: ab-
dominal pain, diarrhea, dyspepsia, gum bleeding,q
liver enzymes, nausea, rectal bleeding. Derm: alo-
pecia, ecchymosis, rash. Hemat: bleeding,qbleed-
ing time.

Interactions
Drug-Drug: Concurrent use of coumarin antico-
agulants, heparins, t-PA, streptokinase, high
doseaspirin, or NSAIDs mayqrisk of bleeding.

Route/Dosage
PO (Adults): 100 mg three times daily.

Availability
Capsules: 100 mg.

NURSING IMPLICATIONS
Assessment
● Assess pain intensity, frequency, and duration in

patient with interstitial cystitis.
● Lab Test Considerations: Doses of �1200

mg/day are unlikely to affect PT or PTT.
● May cause liver function abnormalities.
● May rarely cause anemia,qPT,qPTT, leuko-

penia, and thrombocytopenia.

Potential Nursing Diagnoses
Chronic pain (Indications)

Implementation
● PO: Administer on an empty stomach 3 times

daily, at least 1 hr before or 2 hrs after meals.

Patient/Family Teaching
● Instruct patient to take pentosan as directed, tak-

ing no more or no more frequently than pre-
scribed.

● Advise patient to notify health care professional if
surgery, anticoagulant therapy (warfarin, hepa-
rin), or therapy with high doses of aspirin or
NSAIDs is planned.

● Advise patient to notify health care professional if
pregnancy is planned or suspected or if breast-
feeding.

Evaluation/Desired Outcomes
● pin pain and discomfort of interstitial cystitis.

Reassess after 3 mo of therapy. If no improve-
ment but no limiting adverse events are present,
may be continued for 3 more mo.

perindopril, See ANGIOTENSIN-
CONVERTING ENZYME (ACE)
INHIBITORS.

permethrin (per-meth-rin)
Acticin, Elimite, Nix
Classification
Therapeutic: pediculocides

Pregnancy Category B

Indications
1% lotion: Eradication of Pediculus humanus
capitis (head lice and their eggs): Prevention of in-
festation of head lice during epidemics. 5% cream:
Eradication of Sarcoptes scabiei (scabies).



Name /bks_51510_deglin_dg/51510_p        02/21/2012 02:08PM     Plate # 0-Compositepg 1012   # 42

1012 permethrin

Action
Causes repolarization and paralysis in lice by dis-
rupting sodium transport in normal nerve cells.
Therapeutic Effects: Death of parasites.

Pharmacokinetics
Absorption: Small amounts (�2%) systemically
absorbed. Remains on hair for 10 days.
Distribution: Unknown.
Metabolism and Excretion: Rapidly inactivated
by enzymes.
Half-life: Unknown.

TIME/ACTION PROFILE (pediculocidal action)

ROUTE ONSET PEAK DURATION

Topical 10 min unknown 14 days

Contraindications/Precautions
Contraindicated in: Hypersensitivity to permeth-
rin, pyrethrins (insecticides or veterinary pesti-
cides), chrysanthemums, or isopropyl alcohol; Lac-
tation: Lactation.
Use Cautiously in: OB: Use only if clearly needed;
Pedi: Children �2 yr (1% lotion); Children �2 mo
(5% cream).

Adverse Reactions/Side Effects
Derm: burning, itching, rash, redness, stinging,
swelling. Neuro: numbness, tingling.

Interactions
Drug-Drug: No significant interactions.

Route/Dosage
Head Lice (Treatment and Prevention)
Topical (Adults and Children �2 yr): 1% lotion
applied to the hair, left on for 10 min, then rinsed,
for 1 application.

Scabies
Topical (Adults and Children): Massage 5%
cream into all skin surfaces. Leave on for 8–14 hr,
then wash off.
Topical (Infants �2 mo): Massage 5% cream into
hairline, scalp, neck, temple, and forehead. Leave
on for 8–14 hr, then wash off.

Availability (generic available)
Liquid cream rinse (lotion): 1%OTC. Cream: 5%.

NURSING IMPLICATIONS
Assessment
● Head Lice: Assess scalp for presence of lice and

their ova (nits) prior to and 1 wk after applica-
tion of permethrin.

● Scabies: Assess skin for scabies prior to and fol-
lowing therapy.

Potential Nursing Diagnoses
Impaired home maintenance (Indications)
Bathing/hygiene self-care deficit (Indications)

Implementation
● Topical: For topical application only.

Patient/Family Teaching
● Instruct patient to notify health care professional

if scalp itching, numbness, redness, or rash oc-
curs.

● Instruct patient to avoid getting Elimite cream in
eyes. If this occurs, eyes should be flushed thor-
oughly with water. Health care professional
should be contacted if eye irritation persists.

● Advise patient that others residing in the home
should also be checked for lice.

● Instruct patient on methods of preventing reinfe-
station. All clothes, including outdoor apparel
and household linens, should be machine-
washed using very hot water and dried for at least
20 min in a hot dryer. Dry-clean nonwashable
clothes. Brushes and combs should be soaked in
hot (130�F), soapy water for 5–10 min. Remind
patient that brushes and combs should not be
shared. Wigs and hairpieces should be sham-
pooed. Rugs and upholstered furniture should be
vacuumed. Toys should be washed in hot, soapy
water. Items that cannot be washed should be
sealed in a plastic bag for 2 wk.

● If patient is a child, instruct parents to notify
school nurse or day care center so that class-
mates and playmates can be checked.

● Head Lice: Instruct patient to wash hair with reg-
ular shampoo, rinse, and towel dry. Each con-
tainer holds enough medication for one treat-
ment. Shake the container well. Thoroughly wet
scalp and hair with the lotion. The patient should
use as much of the solution as needed to coat en-
tire head of hair, then discard remainder of solu-
tion. Allow lotion to remain on hair for 10 min,
then thoroughly rinse hair and towel dry with a
clean towel. Comb hair with a fine-toothed comb
to remove dead lice and eggs (not necessary but
may be desired for cosmetic effects). Products
are available for removal of nits (Rid Lice Egg
Loosener Gel�Step 2). Schools usually require
children to be nit-free prior to returning to
school.

● Explain to patient that permethrin will protect
from reinfestation for 2 wk. These effects con-
tinue even when the patient resumes regular
shampooing.

● Scabies: Instruct patient to massage thoroughly
into the skin from head to soles of feet. Treat in-
fants on the hairline, neck, scalp, temple, and
forehead. Remove the cream by washing after 8–
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14 hr. Usually 30 g ( tube) is sufficient for1⁄2
adults. One application is curative.

Evaluation/Desired Outcomes
● The absence of lice and eggs 1 wk after therapy. A

second application is indicated if lice are de-
tected at this time.

● Prevention of infestation of head lice during epi-
demics.

● Eradication of scabies following one application.
● If resistance to permethrin develops, malathion

may be used.

phenazopyridine
(fen-az-oh-peer-i-deen)
Azo-Standard, Baridium, Phenazo,
Prodium, Pyridium, Pyridium Plus, UTI
Relief
Classification
Therapeutic: nonopioid analgesics
Pharmacologic: urinary tract analgesics

Pregnancy Category B

Indications
Provides relief from the following urinary tract
symptoms, which may occur in association with in-
fection or following urologic procedures: Pain, Itch-
ing, Burning, Urgency, Frequency.

Action
Acts locally on the urinary tract mucosa to produce
analgesic or local anesthetic effects. Has no antimi-
crobial activity. Therapeutic Effects: Diminished
urinary tract discomfort.

Pharmacokinetics
Absorption: Appears to be well absorbed follow-
ing oral administration.
Distribution: Unknown. Small amounts cross the
placenta.
Metabolism and Excretion: Rapidly excreted
unchanged in the urine.
Half-life: Unknown.

TIME/ACTION PROFILE (urinary analgesia)

ROUTE ONSET PEAK DURATION

PO unknown 5–6 hr 6–8 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Glomerulo-
nephritis; Severe hepatitis, uremia, or renal failure;
Renal insufficiency; Glucose-6–phosphate dehydro-
genase (G6PD) deficiency.

Use Cautiously in: Hepatitis; OB, Lactation: Safety
not established.

Adverse Reactions/Side Effects
CNS: headache, vertigo. GI: hepatotoxicity, nausea.
GU: bright-orange urine, renal failure. Derm: rash.
Hemat: hemolytic anemia, methemoglobinemia.

Interactions
Drug-Drug: None significant.

Route/Dosage
PO (Adults): 200 mg 3 times daily for 2 days.
PO (Children): 4 mg/kg 3 times daily for 2 days.

Availability (generic available)
Tablets: 95 mgOTC, 100 mg, 100 mgOTC, 200
mgOTC, 200 mg.

NURSING IMPLICATIONS
Assessment
● Assess patient for urgency, frequency, and pain

on urination prior to and throughout therapy.
● Lab Test Considerations: Renal function

should be monitored periodically during course
of therapy.

● Interferes with urine tests based on color reactions
(glucose, ketones, bilirubin, steroids, protein).

Potential Nursing Diagnoses
Acute pain (Indications)
Impaired urinary elimination (Indications)

Implementation
● Medication should be discontinued after pain or dis-

comfort is relieved (usually 2 days for treatment of
urinary tract infection). Concurrent antibiotic ther-
apy should continue for full prescribed duration.

● PO: Administer medication with or following
meals to decrease GI irritation. Do not crush,
break, or chew tablet.

Patient/Family Teaching
● Instruct patient to take medication exactly as di-

rected. If a dose is missed, take as soon as re-
membered unless almost time for next dose.

● Advise patient that while phenazopyridine admin-
istration is stopped once pain or discomfort is re-
lieved, concurrent antibiotic therapy must be
continued for full duration of therapy. Do not
save unused portion of phenazopyridine without
consulting health care professional.

● Inform patient that drug causes reddish-orange
discoloration of urine that may stain clothing or
bedding. Sanitary napkin may be worn to avoid
clothing stains. May also cause staining of soft
contact lenses.
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● Instruct patient to notify health care professional
if rash, skin discoloration, or unusual tiredness
occurs.

Evaluation/Desired Outcomes
● Decrease in pain and burning on urination.

phenelzine, See MONOAMINE
OXIDASE (MAO) INHIBITORS.

PHENobarbital
(fee-noe-bar-bi-tal)

Ancalixir, Luminal
Classification
Therapeutic: anticonvulsants, sedative/hyp-
notics
Pharmacologic: barbiturates

Schedule IV

Pregnancy Category D

Indications
Anticonvulsant in tonic-clonic (grand mal), partial,
and febrile seizures in children. Preoperative seda-
tive and in other situations in which sedation may be
required. Hypnotic (short-term). Unlabeled Use:
Prevention/treatment of hyperbilirubinemia in neo-
nates.

Action
Produces all levels of CNS depression. Depresses the
sensory cortex, decreases motor activity, and alters
cerebellar function. Inhibits transmission in the ner-
vous system and raises the seizure threshold. Capa-
ble of inducing (speeding up) enzymes in the liver
that metabolize drugs, bilirubin, and other com-
pounds. Therapeutic Effects: Anticonvulsant ac-
tivity. Sedation.

Pharmacokinetics
Absorption: Absorption is slow but relatively com-
plete (70–90%).
Distribution: Unknown.
Metabolism and Excretion: 75% metabolized
by the liver, 25% excreted unchanged by the kid-
neys.
Half-life: Neonates: 1.8–8.3 days; Infants: 0.8–
5.5 days; Children: 1.5–3 days; Adults: 2–6 days.

TIME/ACTION PROFILE (sedation†)

ROUTE ONSET PEAK DURATION

PO 30–60 min unknown �6 hr
IM, subcut 10–30 min unknown 4–6 hr
IV 5 min 30 min 4–6 hr

†Full anticonvulsant effects occur after 2– 3 wk of chronic
dosing unless a loading dose has been used

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Comatose
patients or those with pre-existing CNS depression;
Severe respiratory disease with dyspnea or obstruc-
tion; Uncontrolled severe pain; Known alcohol intol-
erance (elixir only); Lactation: Discontinue drug or
bottle feed.
Use Cautiously in: Hepatic dysfunction; Severe
renal impairment; History of suicide attempt or drug
abuse; Hypnotic use should be short-term. Chronic
use may lead to dependence; OB: Chronic use dur-
ing pregnancy results in drug dependency in the in-
fant; may result in coagulation defects and fetal mal-
formation; acute use at term may result in
respiratory depression in the newborn; Geri: Initial
doseprecommended.

Adverse Reactions/Side Effects
CNS: hangover, delirium, depression, drowsiness,
excitation, lethargy, vertigo. Resp: respiratory de-
pression; IV, LARYNGOSPASM, bronchospasm. CV:
IV—hypotension. GI: constipation, diarrhea, nau-
sea, vomiting. Derm: photosensitivity, rashes, urti-
caria. Local: phlebitis at IV site. MS: arthralgia, my-
algia, neuralgia. Misc: hypersensitivity reactions
including ANGIOEDEMA and SERUM SICKNESS, physical
dependence, psychological dependence.

Interactions
Drug-Drug: Additive CNS depression with other
CNS depressants, including alcohol, antihista-
mines, opioid analgesics, and other sedative/
hypnotics. May induce hepatic enzymes that metab-
olize other drugs,ptheir effectiveness, including
hormonal contraceptives, warfarin, chloram-
phenicol, cyclosporine, dacarbazine, cortico-
steroids, tricyclic antidepressants, felodipine,
clonazepam, carbamazepine, verapamil, the-
ophylline, metronidazole, and quinidine. May
qrisk of hepatic toxicity of acetaminophen. MAO
inhibitors, valproic acid, or divalproex mayp
metabolism of phenobarbital,qsedation. Rifampin
mayqmetabolism of andpeffects of phenobarbital.
Mayqrisk of hematologic toxicity with cyclophos-
phamide.
Drug-Natural Products: Concomitant use of
kava-kava, valerian, chamomile, or hops canq
CNS depression. St. John’s wort maypeffects.

Route/Dosage
Status Epilepticus
IV (Adults and Children �1 mo): 15–18 mg/kg
in a single or divided dose, maximum loading dose
20 mg/kg.
IV (Neonates): 15–20 mg/kg in a single or divided
dose.
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Maintenance Anticonvulsant
IV, PO (Adults and Children �12 yr): 1–3 mg/
kg/day as a single dose or 2 divided doses.
IV, PO (Children 5–12 yr): 4–6 mg/kg/day in
1–2 divided doses.
IV, PO (Children 1–5 yr): 6–8 mg/kg/day in 1–
2 divided doses.
IV, PO (Infants): 5–6 mg/kg/day in 1–2 divided
doses.
IV, PO (Neonates): 3–4 mg/kg/day once daily,
may need to increase up to 5 mg/kg/day by 2nd
week of therapy.

Sedation
PO, IM (Adults): 30–120 mg/day in 2–3 divided
doses. Preoperative sedation—100–200 mg IM
1–1.5 hours before the procedure.
PO (Children): 2 mg/kg 3 times daily. Preopera-
tive sedation—1–3 mg/kg PO/IM/IV 1–1.5 hours
before the procedure.

Hypnotic
PO, Subcut, IV, IM (Adults): 100–320 mg at
bedtime.
IV, IM, Subcut (Children): 3–5 mg/kg at bed-
time.

Hyperbilirubinemia
PO (Adults): 90–180 mg/day in 2–3 divided
doses.
PO (Children �12 yr): 3–8 mg/kg/day in 2–3 di-
vided doses, doses up to 12 mg/kg/day have been
used.

Availability (generic available)
Tablets: 15 mg, 30 mg, 60 mg, 100 mg. Elixir: 20
mg/5 mL. Injection: 65 mg/mL, 130 mg/mL.

NURSING IMPLICATIONS
Assessment
● Monitor respiratory status, pulse, and BP and

signs and symptoms of angioedema (swelling of
lips, face, throat, dyspnea) frequently in patients
receiving phenobarbital IV. Equipment for resus-
citation and artificial ventilation should be readily
available. Respiratory depression is dose-depen-
dent.

● Prolonged therapy may lead to psychological or
physical dependence. Restrict amount of drug
available to patient, especially if depressed, sui-
cidal, or with a history of addiction.

● Geri: Elderly patients may react to phenobarbital
with marked excitement, depression, and confu-
sion. Monitor for these adverse reactions.

● Seizures: Assess location, duration, and charac-
teristics of seizure activity.

● Sedation: Assess level of consciousness and an-
xiety when used as a preoperative sedative.

● Assess postoperative patients for pain with a pain
scale. Phenobarbital may increase sensitivity to
painful stimuli.

● Lab Test Considerations: Patients on pro-
longed therapy should have hepatic and renal
function and CBC evaluated periodically.

● Monitor serum folate concentrations periodically
during therapy because of increased folate re-
quirements of patients on long-term anticonvul-
sant therapy with phenobarbital.

● May causepserum bilirubin concentrations in
neonates, in patients with congenital nonhemoly-
tic unconjugated hyperbilirubinemia, and in epi-
leptics.

● Toxicity and Overdose: Serum phenobarbital
levels may be monitored when used as an anti-
convulsant. Therapeutic blood levels are 10–40
mcg/mL. Symptoms of toxicity include confusion,
drowsiness, dyspnea, slurred speech, and stag-
gering.

Potential Nursing Diagnoses
Risk for injury (Indications, Side Effects)
Acute confusion (Side Effects)

Implementation
● Do not confuse phenobarbital with pentobarbital.
● Supervise ambulation and transfer of patients fol-

lowing administration. Two side rails should be
raised and call bell within reach at all times. Keep
bed in low position. Institute seizure and fall pre-
cautions.

● When changing from phenobarbital to another
anticonvulsant, gradually decrease phenobarbital
dose while concurrently increasing dose of re-
placement medication to maintain anticonvulsant
effects.

● PO: Tablets may be crushed and mixed with food
or fluids (do not administer dry) for patients with
difficulty swallowing. Oral solution may be taken
undiluted or mixed with water, milk, or fruit
juice. Use calibrated measuring device for accu-
rate measurement of liquid doses.

● IM: Injections should be given deep into the glu-
teal muscle to minimize tissue irritation. Do not
inject �5 mL into any one site, because of tissue
irritation.
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IV Administration

● pH: 9.2–10.2.
● IV: Doses may require 15–30 min to reach peak

concentrations in the brain. Administer minimal
dose and wait for effectiveness before administer-
ing 2nd dose to prevent cumulative barbiturate-
induced depression.

● Direct IV: Diluent: Reconstitute sterile powder
for IV dose with a minimum of 3 mL of sterile wa-
ter for injection. Dilute further with 10 mL of ster-
ile water. Do not use solution that is not abso-
lutely clear within 5 min after reconstitution or
that contains a precipitate. Discard powder or so-
lution that has been exposed to air for longer
than 30 min.

● Solution is highly alkaline; avoid extravasation,
which may cause tissue damage and necrosis. If
extravasation occurs, injection of 5% procaine
solution into affected area and application of
moist heat may be ordered.

● Concentration: 130 mg/mL (undiluted).
Rate: Do not inject IV faster than 1 mg/kg/min
with a maximum of 30 mg over 1 min in infants
and children and 60 mg over 1 min in adults. Ti-
trate slowly for desired response. Rapid adminis-
tration may result in respiratory depression.

● Y-Site Compatibility: acyclovir, alfentanil, ami-
kacin, aminocaproic acid, aminophylline, am-
photericin B lipid complex, amphotericin B lipo-
some, anidulafungin, argatroban, ascorbic acid,
atropine, azathioprine, aztreonam, benztropine,
bivalirudin, bleomycin, bumetanide, butor-
phanol, calcioum chloride, calcium gluconate,
carboplatin, cefazolin, cefoperazone, ceftazidime,
ceftriaxone, chloramphenicol, cisplatin, clinda-
mycin, cyanocobalamin, cyclophosphamide, cy-
tarabine, dactinomycin, daptomycin, dexametha-
sone, dexmedetomidine, digoxin, docetaxel,
dopamine, doripenem, doxacurium, doxapram,
enalaprilat, ephedrine, epoetin alfa, eptifibatide,
ertapenem, etoposide, etoposide phosphate, fam-
otidine, fenoldopam, fentanyl, fluconazole, flu-
darabine, fluorouracil, folic acid, fosphenytoin,
furosemide, ganciclovir, gemcitabine, gentami-
cin, glycopyrrolate, granisetron, heparin, heta-
starch, hydrocortisone, ifosfamide, indometha-
cin, insulin, irinotecan, ketorolac, labetalol,
linezolid, lorazepam, magnesium sulfate, manni-
tol, meropenem, metaraminol, methadone, meth-
otrexate, methoxamine, methylprednisolone,
metoclopramide, metoprolol, metronidazole,
milrinone, mitoxandrone, morphine, multivita-
mins, nafcillin, naloxone, nesiritide, nitroglyc-
erin, nitroprusside, octreotide, oxacillin, oxy-
tocin, paclitaxel, palonosetron, pamidronate,
pancuronium, pantoprazole, pemetrexed, pento-

barbital, phenylephrine, phytonadione, piperacil-
lin/tazobactam, potassium acetate, potassium
chloride, procainamide, propofol, propranolool,
ranitidine, rocuronium, sodium acetate, sodium
bicarbonate, streptokinase, sufentanil, tenipo-
side, theophylline, thiotepa, ticarcillin/clavulan-
ate, tigecycline, tirofiban, tobramycin, tolazoline,
trimetaphan, vancomycin, vasopressin, vecuro-
nium, vincristine, voriconazole, zoledronic acid.

● Y-Site Incompatibility: alemtuzumab, ampho-
tericin B cholesteryl, ampicillin, atracurium, bu-
prenorphine, carmustine, caspofungin, cefo-
taxime, cefotetan, cefoxitin, cefuroxime,
chlorpromazine, cyclophosphamide, dantrolene,
diazepam, diazoxide, diltiazem, diphenhydra-
mine, dobutamine, doxorubicin, doxycycline, ep-
inephrine, erythromycin, esmolol, haloperidol,
hydroxyzine, idarubicin, isoproterenol, lidocaine,
mechlorethamine, meperidine, methyldopate,
midazolam, mycophenolate, nalbuphine, norepi-
nephrine, ondansetron, papaverine, penicillin G,
pentamidine, pentazocine, phentolamine, phenyt-
oin, prochlorperazine, promethazine, protamine,
pyridoxime, quinupristin/dalfopristin, succinyl-
choline, thiamine, trimethoprim/sulfamethox-
azole, verapamil, vinorelbine.

Patient/Family Teaching
● Advise patient to take medication as directed.

Take missed doses as soon as remembered if not
almost time for next dose; do not double doses.

● Advise patients on prolonged therapy not to dis-
continue medication without consulting health
care professional. Abrupt withdrawal may precip-
itate seizures or status epilepticus.

● Medication may cause daytime drowsiness. Cau-
tion patient to avoid driving and other activities
requiring alertness until response to medication
is known. Do not resume driving until physician
gives clearance based on control of seizure disor-
der.

● Caution patient to avoid taking alcohol or other
CNS depressants concurrently with this medica-
tion.

● Advise patient to notify health care professional if
signs and symptoms of angioedema, fever, sore
throat, mouth sores, unusual bleeding or bruis-
ing, nosebleeds, or petechiae occur.

● Teach sleep hygiene techniques (dark room,
quiet, bedtime ritual, limit daytime napping, avoid
nicotine and caffeine).

● Advise female patients using oral contraceptives
to use an additional nonhormonal contraceptive
during therapy and until next menstrual period.
Instruct patient to contact health care profes-
sional immediately if pregnancy is planned or
suspected.
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● Pedi: Advise parents or caregivers that child may
experience irritability, hyperactivity, and/or sleep
disturbances, which may diminish in a few days to
a few weeks or may persist until drug is stopped.
An alternative medication can be considered. In-
struct parents to monitor for skin rash occurring
7–20 days after treatment begins and to contact a
health care provider if rash occurs. Teach family
about symptoms of toxicity (staggering, drowsi-
ness, slurred speech).

Evaluation/Desired Outcomes
● Decrease or cessation of seizure activity without

excessive sedation. Several weeks may be re-
quired to achieve maximum anticonvulsant ef-
fects.

● Preoperative sedation.
● Improvement in sleep patterns.
● Decrease in serum bilirubin levels.

phentolamine
(fen-tole-a-meen)
Oraverse, Regitine, Rogitine
Classification
Therapeutic: agents for pheochromocytoma
Pharmacologic: alpha-adrenergic blockers

Pregnancy Category C

Indications
IV: Control of BP during surgical removal of a pheo-
chromocytoma. IV, Infiltration: Prevention and
treatment of dermal necrosis and sloughing follow-
ing extravasation of norepinephrine, phenylephrine,
or dopamine. Local: Reversal of soft-tissue anesthe-
sia (of lip and tongue) resulting from an intraoral
submucosal injection of a local anesthetic contain-
ing a vasconstrictor. Unlabeled Use: IM, IV:
Treatment of hypertension associated with pheo-
chromocytoma or adrenergic (sympathetic) excess,
such as administration of phenylephrine, tyramine-
containing foods in patients on MAO inhibitor ther-
apy, or clonidine withdrawal.

Action
Produces incomplete and short-lived blockade of al-
pha-adrenergic receptors located primarily in
smooth muscle and exocrine glands. Induces hypo-
tension by direct relaxation of vascular smooth mus-
cle and by alpha blockade. Increases blood flow to
submucosal tissue through blockade of alpha recep-
tors. Therapeutic Effects: Reduction of BP in sit-
uations in which hypertension is due to adrenergic
(sympathetic) excess. When infiltrated locally, re-

verses vasoconstriction caused by norepinephrine
or dopamine. Reverses local anesthetic effects (re-
stores normal lip and tongue sensation).

Pharmacokinetics
Absorption: Well absorbed following IM adminis-
tration; completely available after local injection.
Distribution: Unknown.
Metabolism and Excretion: 10% excreted un-
changed by kidneys.
Half-life: 19 min (IV); 2–3 hr (local injection).

TIME/ACTION PROFILE (alpha-adrenergic
blockade)

ROUTE ONSET PEAK DURATION

IM unknown 20 min 30–45 min
IV immediate 2 min 15–30 min
Local rapid 10–20 min unknown

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Coronary
or cerebral arteriosclerosis; Renal impairment.
Use Cautiously in: Peptic ulcer disease; OB, Lac-
tation: Safety not established; Pedi: Children �6 yr
or �15 kg (Oraverse) (safety not established); Geri:
More susceptible to hypotensive effects;pdose rec-
ommended.

Adverse Reactions/Side Effects
With parenteral use.
CNS: CEREBROVASCULAR SPASM, dizziness, weakness.
EENT: nasal stuffiness. CV: HYPOTENSION, MI, an-
gina, arrhythmias, tachycardia. GI: abdominal pain,
diarrhea, nausea, vomiting, aggravation of peptic ul-
cer. Derm: flushing. Local: injection site pain (lo-
cal).

Interactions
Drug-Drug: Antagonizes the effects of alpha-ad-
renergic stimulants. Mayppressor response to
ephedrine or phenylephrine. Severe hypotension
may occur with concurrent use of epinephrine or
methoxamine.pperipheral vasoconstriction from
high doses of dopamine.

Route/Dosage
Hypertension Associated with Pheochro-
mocytoma—Before/During Surgery
IV (Adults): 5 mg given 1–2 hr preop, repeated as
necessary. May be infused at a rate of 0.5–1 mg/min
during surgery.
IV, IM (Children): 1 mg or 0.1 mg/kg (3 mg/m2)
given 1–2 hr preop, repeated IV as necessary dur-
ing surgery.
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Prevention of Dermal Necrosis during In-
fusion of Norepinephrine, Phenyleph-
rine, or Dopamine
IV (Adults): Add 10 mg phentolamine to every
1000 mL of fluid containing norepinephrine.

Treatment of Dermal Necrosis Following
Extravasation of Norepinephrine,
Phenylephrine, or Dopamine
Infiltrate (Adults): 5–10 mg.
Infiltrate (Children): 0.1–0.2 mg/kg (up to 10
mg).

Reversal of Intraoral Submucosal Anes-
thesia Following Dental Procedures
(Oraverse)
Infiltrate or Block Injection (Adults and Children
�6 yr and �30 k g): Dose administered is based on
number of cartridges of local anesthetic with vaso-
constrictor administered: 1/2 cartridge local anes-
thetic—0.2 mg phentolamine ( 1/2 cartridge); 1
cartridge local anesthetic—0.4 mg phentolamine
(1 cartridge); 2 cartridges local anesthetic—0.8
mg phentolamine (2 cartridges).
Infiltrate or Block Injection (Children �6 yr
and 15–30 kg): Do not exceed dose of 0.2 mg
(1/2 cartridge).

Availability (generic available)
Powder for injection: 5 mg/vial. Injection for
local infiltration/block injection: 0.4 mg/car-
tridge.

NURSING IMPLICATIONS
Assessment
● Monitor BP, pulse, and ECG every 2 min until sta-

ble during IV administration. If hypotensive crisis
occurs, epinephrine is contraindicated and may
cause paradoxic further decrease in BP; norepi-
nephrine may be used.

Potential Nursing Diagnoses
Ineffective tissue perfusion (Indications)
Risk for injury (Indications)

Implementation
● Patient should remain supine throughout paren-

teral administration.
IV Administration

● pH: 4.5–6.5.
● IV: Diluent: Reconstitute each 5 mg with 1 mL

of sterile water for injection or 0.9% NaCl. Dis-
card unused solution. Concentration: 5 mg/
mL. Rate: Inject each 5 mg over 1 min.

● Continuous Infusion: Dilute 5–10 mg in 500
mL of D5W.

● Rate: Titrate infusion rate according to patient
response.

● May also add 10 mg to every 1000 mL of fluid
containing norepinephrine for prevention of der-
mal necrosis and sloughing. Does not affect pres-
sor effect of norepinephrine.

● Syringe Compatibility: papaverine.
● Y-Site Compatibility: alfentanil, amikacin, ami-

nophylline, amiodarone, ascorbic acid, atropine,
aztreonam, benztropine, bumetanide, buprenor-
phine, butorphanol, calcium chloride, calcium
gluconate, ceftazidime, ceftriaxone, chlorproma-
zine, cimetidine, cyanocobalamin, cyclosporine,
dactinomycin, daptomycin, digoxin, diltiazem, di-
phenhydramine, dobutamine, docetaxel, dobuta-
mine, docetaxel, dopamine, doxycycline, enala-
prilat, epinephrine, epoetin, ertapenem,
erythromycin, esmolol, etoposide phosphate,
famotidine, fenoldopam, fentanyl, fluconazole,
fludarabine, folic acid, gemcitabine, gentamicin,
glycopyrrolate, granisetron, heparin, hydrocorti-
sone sodium succinate, imipenem-cilastatin, iso-
proterenol, labetalol, lidocaine, linezolid, loraze-
pam, magnesium sulfate, mannitol,
mechlorethamine, meperidine, metaraminol, me-
thoxamine, methyldopa, metoclopramide, meto-
prolol, metronidazole, midazolam, minocycline,
mitoxantrone, morphine, multivitamin injection,
nafcillin, naloxone, nesiritide, nitroglycerin, ni-
troprusside, norepinephrine, octreotide, ondan-
setron, oxaliplatin, oxytocin, paclitaxel, palonose-
tron, pantoprazole, pemetrexed, pentamidine,
pentazocine, phenylephrine, phytonadione, pi-
peracillin/tazobactam, potassium chloride, pro-
cainamide, prochlorperazine, promethazine, pro-
pranolol, protamine, pyridoxime, quinidine,
ranitidine, sodium bicarbonate, streptokinase,
succinylcholine, sufentanil, tacrolimus, tenipo-
side, theophylline, thiamine, thiotepa, ticarcillin/
clavulanate, tirofiban, tobramycin, tolazoline, tri-
methophan, vancomycin, vasopressin, verapamil,
vinorelbine, voriconazole.

● Y-Site Incompatibility: amphotericin B col-
loidal, cefazolin, cefoperazone, cefotetan, cefoxi-
tin, cefuroxime, chloramphenicol, clindamycin,
dantrolene, dexamethasone, diazepam, diazox-
ide, furosemide, ganciclovir, insulin, ketorolac,
moxalactam, penicillin G, pentobarbital, pheno-
barbital, phenytoin, trimethoprim/sulfamethox-
azole.

● Additive Compatibility: dobutamine, norepi-
nephrine.

● Infiltration: Dilute 5–10 mg of phentolamine in
10 mL of 0.9% NaCl. For children, use 0.1–0.2
mg/kg up to a maximum of 10 mg. Infiltrate site
of extravasation promptly. Must be given within
12 hr of extravasation to be effective.
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Patient/Family Teaching
● Advise patient to change positions slowly to mini-

mize orthostatic hypotension.
● Instruct patient to notify health care professional

if chest pain occurs during IV infusion.

Evaluation/Desired Outcomes
● Decrease in BP.
● Prevention of dermal necrosis and sloughing in

extravasation of norepinephrine, dopamine, and
phenylephrine.

● Restoration of normal lip and tongue sensation
following local anesthesia.

phenytoin (fen-i-toyn)
Dilantin, Phenytek
Classification
Therapeutic: antiarrhythmics (group IB),
anticonvulsants
Pharmacologic: hydantoins

Pregnancy Category D

Indications
Treatment/prevention of tonic-clonic (grand mal)
seizures and complex partial seizures. Unlabeled
Use: As an antiarrhythmic, particularly for ventricu-
lar arrhythmias associated with digoxin toxicity, pro-
longed QT interval, and surgical repair of congenital
heart diseases in children. Management of neuro-
pathic pain, including trigeminal neuralgia.

Action
Limits seizure propagation by altering ion transport.
May also decrease synaptic transmission. Antiar-
rhythmic properties as a result of shortening the ac-
tion potential and decreasing automaticity. Thera-
peutic Effects: Diminished seizure activity.
Termination of ventricular arrhythmias.

Pharmacokinetics
Absorption: Absorbed slowly from the GI tract.
Bioavailability differs among products; the Dilantin
and Phenytek preparations are considered to be
“extended” products. Other products are consid-
ered to be prompt release.
Distribution: Distributes into CSF and other body
tissues and fluids. Enters breast milk; crosses the
placenta, achieving similar maternal/fetal levels.
Preferentially distributes into fatty tissue.
Protein Binding: Adults 90–95%;pprotein
binding in neonates (up to 20% free fraction avail-
able), infants (up to 15% free), and patients with
hyperbilirubinemia, hypoalbuminemia, severe renal
dysfunction or uremia.

Metabolism and Excretion: Mostly metabolized
by the liver; minimal amounts excreted in the urine.
Half-life: 22 hr (range 7–42 hr).

TIME/ACTION PROFILE (anticonvulsant effect)

ROUTE ONSET PEAK DURATION

PO 2–24 hr (1
wk)*

1.5–3 hr 6–12 hr

PO-ER 2–24 hr (1
wk)

4–12 hr 12–36 hr

IV 0.5–1 hr (1
wk)

rapid 12–24 hr

*( ) � time required for onset of action without a loading
dose

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Hypersensi-
tivity to propylene glycol (phenytoin injection only);
Alcohol intolerance (phenytoin injection and liquid
only); Sinus bradycardia, sinoatrial block, 2nd- or
3rd-degree heart block, or Stokes-Adams syndrome
(phenytoin injection only).
Use Cautiously in: All patients (mayqrisk of sui-
cidal thoughts/behaviors); Hepatic or renal disease
(qrisk of adverse reactions; dose reduction recom-
mended for hepatic impairment); Patients with se-
vere cardiac or respiratory disease (use of IV phe-
nytoin may result in anqrisk of serious adverse
reactions); OB: Safety not established; may result in
fetal hydantoin syndrome if used chronically or
hemorrhage in the newborn if used at term; use with
extreme caution; Lactation: Safety not established;
Pedi: Suspension contains sodium benzoate, a me-
tabolite of benzyl alcohol that can cause potentially
fatal gasping syndrome in neonates; Geri: Use of IV
phenytoin may result in anqrisk of serious adverse
reactions.
Exercise Extreme Caution in: Patients posi-
tive for HLA-B*1502 allele (unless exceptional cir-
cumstances exist where benefits clearly outweigh the
risks).

Adverse Reactions/Side Effects
Most listed are for chronic use of phenytoin.
CNS: SUICIDAL THOUGHTS, ataxia, agitation, confu-
sion, dizziness, drowsiness, dysarthria, dyskinesia,
extrapyramidal syndrome, headache, insomnia,
weakness. EENT: diplopia, nystagmus. CV: hypo-
tension (qwith IV phenytoin), tachycardia. GI: gin-
gival hyperplasia, nausea, constipation, drug-in-
duced hepatitis, vomiting. Derm: hypertrichosis,
rash, exfoliative dermatitis, pruritus, purple glove
syndrome. Hemat: AGRANULOCYTOSIS, APLASTIC ANE-
MIA, leukopenia, megaloblastic anemia, thrombocy-
topenia. MS: osteomalacia, osteoporosis. Misc: al-
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lergic reactions including STEVENS-JOHNSON

SYNDROME, fever, lymphadenopathy.

Interactions
Drug-Drug: Disulfiram, acute ingestion of alco-
hol, amiodarone, ethosuximide, isoniazid,
chloramphenicol, sulfonamides, fluoxetine,
gabapentin, H2 antagonists, benzodiazepines,
omeprazole, ketoconazole, fluconazole, estro-
gens, succinamides, halothane, methylpheni-
date, phenothiazines, salicylates, ticlopidine,
tolbutamide, topiramate, trazodone, felba-
mate, and cimetidine mayqphenytoin blood lev-
els. Barbiturates, carbamazepine, reserpine,
and chronic ingestion of alcohol maypphenytoin
blood levels. Phenytoin maypthe effects of amio-
darone, benzodiazepines, carbamazepine,
chloramphenicol, corticosteroids, disopyram-
ide, warfarin, felbamate, doxycycline, lamotri-
gine, oral contraceptives, paroxetine, propa-
fenone, rifampin, ritonavir, quinidine,
tacrolimus, theophylline, topiramate, tricyclic
antidepressants, zonisamide, methadone, cy-
closporine, and estrogens. IV phenytoin and do-
pamine may cause additive hypotension. Additive
CNS depression with other CNS depressants, in-
cluding alcohol, antihistamines, antidepres-
sants, opioids, and sedative/hypnotics. Antac-
ids maypabsorption of orally administered
phenytoin.qsystemic clearance of antileukemic
drugs teniposide and methotrexate which has
been associated with a worse event free survival,
phenytoin use is not recommended in children un-
dergoing chemotherapy for acute lymphocytic leu-
kemia. Calcium and sucralfatepphenytoin ab-
sorption.
Drug-Food: Phenytoin maypabsorption of folic
acid. Concurrent administration of enteral tube
feedings maypphenytoin absorption.

Route/Dosage
IM administration is not recommended due to er-
ratic absorption and pain on injection.

Anticonvulsant
PO (Adults): Loading dose of 15–20 mg/kg as ex-
tended capsules in 3 divided doses given every 2–4
hr; maintenance dose 5–6 mg/kg/day given in 1–3
divided doses; usual dosing range � 200–1200
mg/day.
PO (Children 10–16 yr): 6–7 mg/kg/day in 2–3
divided doses.
PO (Children 7–9 yr): 7–8 mg/kg/day in 2–3 di-
vided doses.
PO (Children 4–6 yr): 7.5–9 mg/kg/day in 2–3
divided doses.
PO (Children 0.5–3 yr): 8–10 mg/kg/day in 2–
3 divided doses.

PO (Neonates up to 6 mo): 5–8 mg/kg/day in 2
divided doses, may require q 8 hr dosing.
IV (Adults): Status epilepticus loading dose—
15–20 mg/kg. Rate not to exceed 25–50 mg/min.
Maintenance dose— same as PO dosing above.
IV (Children): Status epilepticus loading dose—
15–20 mg/kg at 1–3 mg/kg/min. Maintenance
dose— same as PO dosing above.

Antiarrhythmic
IV (Adults): 50–100 mg q 10–15 min until ar-
rhythmia is abolished, or a total of 15 mg/kg has
been given, or toxicity occurs.
PO (Adults): Loading dose: 250 mg 4 times daily
for 1 day, then 250 mg twice daily for 2 days, then
maintenance at 300–400 mg/day in divided doses
1–4 times/day.
IV (Children): 1.25 mg/kg q 5 min, may repeat up
to total loading dose of 15 mg/kg. Maintenance
dose—5–10 mg/kg/day in 2–3 divided doses IV or
PO.

Availability (generic available)
Chewable tablets: 50 mg. Oral suspension: 125
mg/5 mL. Extended-release capsules: 30 mg,
100 mg, 200 mg, 300 mg. Injection: 50 mg/mL.

NURSING IMPLICATIONS
Assessment
● Monitor closely for notable changes in behavior

that could indicate the emergence or worsening
of suicidal thoughts or behavior or depression.

● Assess oral hygiene. Vigorous cleaning beginning
within 10 days of initiation of phenytoin therapy
may help control gingival hyperplasia.

● Assess patient for phenytoin hypersensitivity syn-
drome (fever, skin rash, lymphadenopathy).
Rash usually occurs within the first 2 wk of ther-
apy. Hypersensitivity syndrome usually occurs at
3–8 wk but may occur up to 12 wk after initia-
tion of therapy. May lead to renal failure, rhab-
domyolysis, or hepatic necrosis; may be fatal.

● Observe patient for development of rash. Discon-
tinue phenytoin at the first sign of skin reactions.
Serious adverse reactions such as exfoliative, pur-
puric, or bullous rashes or the development of lu-
pus erythematosus, Stevens-Johnson syndrome,
or toxic epidermal necrolysis preclude further
use of phenytoin or fosphenytoin. Stevens-
Johnson syndrome and toxic epidermal necroly-
sis are significantly more common in patients
with a particular human leukocyte antigen (HLA)
allele, HLA-B*1502 (occurs almost exclusively in
patients with Asian ancestry, including including
Han Chinese, Filipinos, Malaysians, South Asian
Indians, and Thais). Avoid using phenytoin or
fosphenytoin as alternatives to carbamazepine for
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patients who test positive. If less serious skin
eruptions (measles-like or scarlatiniform) occur,
phenytoin may be resumed after complete clear-
ing of the rash. If rash reappears, further use of
fosphenytoin or phenytoin should be avoided.

● Assess mental status (orientation, mood, behav-
ior) before and periodically during therapy. Mon-
itor closely for notable changes in behavior that
could indicate the emergence or worsening of su-
icidal thoughts or behavior or depression.

● Seizures: Assess location, duration, frequency,
and characteristics of seizure activity. EEG may be
monitored periodically throughout therapy.

● Monitor BP, ECG, and respiratory function con-
tinuously during administration of IV phenytoin
and throughout period when peak serum phenyt-
oin levels occur (15–30 min after administra-
tion).

● Arrhythmias: Monitor ECG continuously during
treatment of arrhythmias.

● Lab Test Considerations: Monitor CBC, se-
rum calcium, albumin, and hepatic function tests
prior to and monthly for the first several months,
then periodically during therapy.

● May causeqserum alkaline phosphatase, GGT,
and glucose levels.

● Monitor serum folate concentrations periodically
during prolonged therapy.

● Toxicity and Overdose: Monitor serum phe-
nytoin levels routinely. Therapeutic blood levels
are 10–20 mcg/mL (8–15 mcg/mL in neonates)
in patients with normal serum albumin and renal
function. In patients with altered protein binding
(neonates, patients with renal failure, hypoalbu-
minemia, acute trauma), free phenytoin serum
concentrations should be monitored. Therapeutic
serum free phenytoin levels are 1–2 mcg/mL.

● Progressive signs and symptoms of phenytoin tox-
icity include nystagmus, ataxia, confusion, nau-
sea, slurred speech, and dizziness.

Potential Nursing Diagnoses
Risk for injury (Indications)
Impaired oral mucous membrane (Side Effects)

Implementation
● Implement seizure precautions.
● When transferring from phenytoin to another an-

ticonvulsant, dosage adjustments are made grad-
ually over several weeks.

● When substituting fosphenytoin for oral phenyt-
oin therapy, the same total daily dose may be
given as a single dose. Unlike parenteral phenyt-
oin, fosphenytoin may be given safely by the IM
route.

● PO: Administer with or immediately after meals
to minimize GI irritation. Shake liquid prepara-
tions well before pouring. Use a calibrated mea-
suring device for accurate dose. Chewable tablets
must be crushed or chewed well before swallow-
ing. Capsules may be opened and mixed with
food or fluids for patients with difficulty swallow-
ing. To prevent direct contact of alkaline drug
with mucosa, have patient swallow a liquid first,
follow with mixture of medication, then follow
with a full glass of water or milk or with food.

● If patient is receiving enteral tube feedings, 2 hr
should elapse between feeding and phenytoin ad-
ministration. If phenytoin is administered via na-
sogastric tube, flush tube with 2–4 oz water be-
fore and after administration.

● Do not interchange chewable phenytoin tablets
with phenytoin sodium capsules, because they are
not bioequivalent.

● Capsules labeled “extended” may be used for
once-a-day dose; those labeled “prompt” may re-
sult in toxic serum levels if used for once-a-day
dose.

IV Administration

● pH: 10.0–12.3.
● IV: Slight yellow color will not alter solution po-

tency. If refrigerated, may form precipitate, which
dissolves after warming to room temperature.
Discard solution that is not clear.

● To prevent precipitation and minimize local ve-
nous irritation, follow infusion with 0.9% NaCl
through the same needle or catheter. Avoid ex-
travasation; phenytoin is caustic to tissues; may
lead to purple glove syndrome. Monitor infusion
site closely.

● Direct IV: Administer undiluted. Rate: Adminis-
ter at a rate not to exceed 50 mg over 1 min in
adults or 1–3 mg/kg/min in neonates. Rapid ad-
ministration may result in severe hypotension,
cardiovascular collapse, or CNS depression.

● Intermittent Infusion: Diluent: Administer by
mixing with no more than 50 mL of 0.9% NaCl.
Concentration: 1–10 mg/mL. Administer im-
mediately following admixture. Use tubing with a
0.45- to 0.22-micron in-line filter. Rate: Com-
plete infusion within 1 hr at a rate not to exceed
50 mg/min. In patients who may develop hypo-
tension, patients with cardiovascular disease, or
geriatric patients maximum rate of 25 mg/min
[may be as low as 5–10 mg/min]. Maximum rate
in neonates is 1–3 mg/kg/min. Monitor cardiac
function and BP throughout infusion.

● Y-Site Compatibility: cisplatin, foscarnet.
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● Y-Site Incompatibility: acyclovir, alemtu-
zumab, alfentanil, amikacin, aminocaproic acid,
aminophylline, amphotericin B cholesteryl, am-
photericin B colloidal, amphotericin B lipid com-
plex, amphotericin B liposome, ampicillin, ampi-
cillin/sulbactam, anidulafungin, argatroban,
ascorbic acid, atracurium, atropine, azathio-
prine, aztreonam, benztropine, bivalirudin, bum-
etanide, buprenorphine, butorphanol, calcium
chloride, calcium gulconate, carboplatin, car-
mustine, caspofungin, cefazolin, cefepime, cefo-
perazone, cefotaxime, cefotetan, cefoxitin, cefta-
zidime, ceftriaxone, cefuroxime,
chloramphenicol, chlorpormazine, ciprofloxacin,
clindamycin, cyanocobalamine, cyclophospha-
mide, cyclosporine, cytarabine, dactinomycin,
dantrolene, daptomycin, dexamethasone, dexme-
ditomidine, diltiazem, diazoxide, digoxin, dilti-
azem, diphenhydramine, dobutamine, docetaxel,
dopamine, doxacurium, doxorubicin hydrochlo-
ride, doxycycline, enalaprilat, ephedrine, epi-
nephrine, epirubicin, epoetin alfa, eptifibatide,
ertapenem, erythromycin, etoposide, etoposide
phosphate, fenoldopam, fentanyl, fludarabine,
fluorouracil, folic acid, furosemide, ganciclovir,
gemcitabine, gentamicin, glycopyrrolate, granise-
tron, haloperidol, heparin, hetastarch, hydrala-
zine, hydrocortisone sodium succinate, hydro-
morphone, hydroxyzine, idarubicin, ifosfamide,
imipenem/cilastatin, indomethacin, insulin, iso-
proterenol, ketamine, ketorolac, labetalol, levo-
floxacin, lidocaine, linezolid, lorazepam, magne-
sium sulfate, mannitol, mechlorethamine,
meperidine, metaraminol, methadone, metho-
trexate, methoxamine, methyldopate, methyl-
prednisolone, metoclopramide, micafungin, mid-
azolam, milrinone, mitoxantrone, morphine,
multivitamin infusion, mycophenolate, nafcillin,
nalbuphine, naloxone, nesiritide, nitroglycerin,
nitroprusside, norepinpehrine, octreotide, on-
dansetron, oxacillin, oxytocin, paclitaxel, palono-
setron, pamidronate, pantoprazole, papaverine,
pemetrexed, penicillin G, pentamidine, pentazo-
cine, pentobarbital, phenobarbital, phentol-
amine, phenylephrine, phytonadione, piperacil-
lin/tazobactam, potassium acetate, potassium
chloride, procainamide, prochlorperazine,
promethazine, propofol, propranolol, protamine,
pyridoxime, quinupristin/dalfopristin, ranitidine,
rocuronium, sodium acetate, sodium bicarbon-
ate, streptokinase, succinylcholine, sufentanil,
tacrolimus, teniposide, theophylline, thiamine,
thiotepa, ticarcillin/clavulanate, tigecycline, tirofi-
ban, tobramycin, tolazoline, trimetaphan, tri-
methoprim/sulfamethoxazole, vancomycin, vaso-
pressin, vecuronium, verapamil, vincristine,

vinorelbine, vitamin B complex with C, voricona-
zole, zoledronic acid.

● Additive Incompatibility: Do not admix with
other solutions or medications, especially dex-
trose, because precipitation will occur.

Patient/Family Teaching
● Instruct patient to take medication as directed, at

the same time each day. If a dose is missed from
a once-a-day schedule, take as soon as possible
and return to regular dosing schedule. If taking
several doses a day, take missed dose as soon as
possible within 4 hr of next scheduled dose; do
not double doses. Consult health care profes-
sional if doses are missed for 2 consecutive days.
Abrupt withdrawal may lead to status epilepticus.

● May cause drowsiness or dizziness. Caution pa-
tient to avoid driving or other activities requiring
alertness until response to medication is known.
Do not resume driving until physician gives clear-
ance based on control of seizure disorder.

● Caution patient to avoid alcohol and CNS depres-
sants. Advise patient to notify health care profes-
sional of all Rx or OTC medications, vitamins, or
herbal products being taken and to consult with
health care professional before taking other med-
ications and alcohol.

● Instruct patient on importance of maintaining
good dental hygiene and seeing dentist frequently
for teeth cleaning to prevent tenderness, bleed-
ing, and gingival hyperplasia. Institution of oral
hygiene program within 10 days of initiation of
phenytoin therapy may minimize growth rate and
severity of gingival enlargement. Patients under
23 yr of age and those taking doses �500 mg/day
are at increased risk for gingival hyperplasia.

● Advise patient that brands of phenytoin may not
be equivalent. Check with health care profes-
sional if brand or dose form is changed.

● Advise diabetic patients to monitor blood glucose
carefully and to notify health care professional of
significant changes.

● Instruct patient to notify health care professional
of medication regimen prior to treatment or sur-
gery.

● Advise patient not to take phenytoin within 2–3
hr of antacids.

● Advise patient to carry identification describing
disease process and medication regimen at all
times.

● Instruct patients that behavioral changes, skin
rash, fever, sore throat, mouth ulcers, easy bruis-
ing, petechiae, unusual bleeding, abdominal
pain, chills, pale stools, dark urine, jaundice, se-
vere nausea or vomiting, drowsiness, slurred
speech, unsteady gait. swollen glands,or persist-
ent headache should be reported to health care
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professional immediately. Advise patient and fam-
ily to notify health care professional if thoughts
about suicide or dying, attempts to commit sui-
cide; new or worse depression; new or worse an-
xiety; feeling very agitated or restless; panic at-
tacks; trouble sleeping; new or worse irritability;
acting aggressive; being angry or violent; acting
on dangerous impulses; an extreme increase in
activity and talking, other unusual changes in be-
havior or mood occur.

● Advise female patients to use an additional non-
hormonal method of contraception during ther-
apy and until next menstrual period. Instruct pa-
tient to notify health care professional if
pregnancy is planned or suspected. Encourage
patients who become pregnant to enroll in the
North American Antiepileptic Drug (NAAED)
Pregnancy Registry by calling 1-888-233-2334 or
on the web at www.aedpregnancyregistry.org. En-
rollment must be done by patients themselves.

● Emphasize the importance of routine exams to
monitor progress. Patient should have routine
physical exams, especially monitoring skin and
lymph nodes, and EEG testing.

Evaluation/Desired Outcomes
● Decrease or cessation of seizures without exces-

sive sedation.
● Suppression of arrhythmias.
● Relief of neuropathic pain.

REMS

phosphate/biphosphate
(foss-fate/bye-foss -fate)
Fleet Enema, OsmoPrep, Visicol
Classification
Therapeutic: laxatives (saline)

Pregnancy Category C

Indications
Intermittent treatment of chronic constipation. Visi-
col and OsmoPrep: Cleansing of the bowel as a
preparation for colonoscopy in adults 18 yr of age
or older.

Action
Osmotically active in the lumen of the GI tract. Pro-
duces laxative effect by causing water retention and
stimulation of peristalsis. Stimulates motility and in-
hibits fluid and electrolyte absorption from the small
intestine. Therapeutic Effects: Relief of constipa-
tion. Emptying of the bowel.

Pharmacokinetics
Absorption: 1–20% of rectally administered so-
dium and phosphate may be absorbed; some ab-
sorption follows oral administration.
Distribution: Unknown.
Metabolism and Excretion: Excreted by the
kidneys.
Half-life: Unknown.

TIME/ACTION PROFILE (laxative effect)

ROUTE ONSET PEAK DURATION

PO 0.5–3 hr unknown unknown
Rect 2–5 min unknown unknown

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Abdominal
pain, nausea, or vomiting, especially when associ-
ated with fever or other signs of an acute abdomen;
Severe renal or cardiovascular disease; Intestinal
obstruction; OB: Not recommended for use at term;
Visicol and OsmoPrep—HF, ascites, unstable an-
gina, acute colitis, toxic megacolon, or hypomotility
syndrome; Pedi: Children �2 yr.
Use Cautiously in: Excessive or chronic use (may
lead to dependence); Renal or cardiovascular dis-
ease, dehydration or concurrent use of diuretics or
other drugs known to alter electrolytes (correct ab-
normalities prior to administration); Dehydration,
renal dysfunction, bowel obstruction, active colitis,
or concurrent use of diuretics, ACE inhibitors, ARBs,
or NSAIDs (qrisk of acute phosphate nephropathy);
OB: May cause sodium retention and edema; Geri:
May be more sensitive to effects; Visicol—use cau-
tiously within 3 mo of MI or cardiac surgery or in
patients with acute exacerbations of inflammatory
bowel disease.

Adverse Reactions/Side Effects
CNS: Visicol—dizziness, headache. CV: ARRHYTH-
MIAS. GI: cramping, nausea, colonic aphtous ulcera-
tions; Visicol and OsmoPrep, abdominal bloating,
abdominal pain, vomiting. F and E: hyperphospha-
temia, hypocalcemia, hypokalemia, sodium reten-
tion. GU: renal dysfunction.

Interactions
Drug-Drug: Visicol and OsmoPrep—Concur-
rently administered oral medications may not be ab-
sorbed due to rapid peristalsis and diarrhea.

Route/Dosage
Each Fleet Enema contains 4.4 g sodium/118 mL.
PO (Adults): Visicol—evening before colonos-
copy: 3 tablets every 15 min (with at least 8 oz of
water), last dose will be 2 tablets (total of 20 tab-

http://www.aedpregnancyregistry.org
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lets); on morning of colonoscopy starting 3–5 hr
before procedure, 3 tablets every 15 min (with at
least 8 oz of clear liquids), last dose will be 2 tablets
(total of 20 tablets); should not be repeated in less
than 7 days; OsmoPrep—evening before colonos-
copy: 4 tablets every 15 min (with at least 8 oz of
water) for a total of 20 tablets; on morning of colon-
oscopy starting 3–5 hr before procedure, 4 tablets
every 15 min (with at least 8 oz of clear liquids), for
a total of 12 tablets; should not be repeated in less
than 7 days.
Rect (Adults and Children �12 yr): 118 mL
Fleet Enema.
Rect (Children �2 yr): of the adult dose.1⁄2

Availability (generic available)
Enema: 7 g sodium phosphate and 19 g sodium bi-
phosphate/118 mL. Tablets (Visicol): 1.5 g. Tab-
lets (OsmoPrep): 1.5 g.

NURSING IMPLICATIONS
Assessment
● Assess patient for fever, abdominal distention,

presence of bowel sounds, and usual pattern of
bowel function.

● Assess color, consistency, and amount of stool
produced.

● May rarely cause arrhythmias. Monitor patients
with underlying cardiovascular disease, renal dis-
ease, bowel perforation, misuse or overdose.

● Lab Test Considerations: May causeqserum
sodium and phosphorus levels,pserum calcium
and potassium levels, and acidosis. Electrolyte
changes are transient, self-limiting, do not re-
quire treatment and are not usually associated
with adverse clinical events.

Potential Nursing Diagnoses
Constipation (Indications)

Implementation
● Do not administer at bedtime or late in the day.
● PO: Administer on an empty stomach for more

rapid results. Mix dose in at least glass cold1⁄2
water. May be followed by carbonated beverage
or fruit juice to improve flavor.

● See Route and Dose section for dosing of Visicol
and OsmoPrep. Undigested Visicol tablets may
appear in the stool or be visualized during colon-
oscopy.

● Rect: Position patient on left side with knee
slightly flexed. Insert prelubricated tip about 2
inches into rectum, aiming toward the umbilicus.
Gently squeeze bottle until empty. Discontinue if
resistance is met, because perforation may occur
if contents are forced into rectum.

Patient/Family Teaching
● Advise patient that laxatives should be used only

for short-term therapy. Long-term therapy may
cause electrolyte imbalance and dependence.

● Caution patient on sodium restriction that this
product has a high sodium content.

● Advise patient not to take oral form of this medi-
cation within 2 hr of other medications.

● Encourage patient to use other forms of bowel
regulation, such as increasing bulk in the diet,
fluid intake, and mobility. Normal bowel habits
may vary from 3 times/day to 3 times/wk.

● Advise patient to notify health care professional if
unrelieved constipation, rectal bleeding, or symp-
toms of electrolyte imbalance (muscle cramps or
pain, weakness, dizziness, and so forth) occur.

Evaluation/Desired Outcomes
● Soft, formed bowel movement.
● Evacuation of the bowel.

phytonadione
(fye-toe-na-dye-one)
Mephyton, vitamin K
Classification
Therapeutic: antidotes, vitamins
Pharmacologic: fat-soluble vitamins

Pregnancy Category C

Indications
Prevention and treatment of hypoprothrombinemia,
which may be associated with: Excessive doses of
oral anticoagulants, Salicylates, Certain anti-infective
agents, Nutritional deficiencies, Prolonged total par-
enteral nutrition. Prevention of hemorrhagic disease
of the newborn.

Action
Required for hepatic synthesis of blood coagulation
factors II (prothrombin), VII, IX, and X. Thera-
peutic Effects: Prevention of bleeding due to hy-
poprothrombinemia.

Pharmacokinetics
Absorption: Well absorbed following oral or sub-
cut administration. Oral absorption requires pres-
ence of bile salts. Some vitamin K is produced by
bacteria in the GI tract.
Distribution: Crosses the placenta; does not enter
breast milk.
Metabolism and Excretion: Rapidly metabo-
lized by the liver.
Half-life: Unknown.
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TIME/ACTION PROFILE

ROUTE ONSET PEAK† DURATION‡

PO 6–12 hr unknown unknown
Subcut 1–2 hr 3–6 hr 12–14 hr
IV 1–2 hr 3–6 hr 12 hr

†Control of hemorrhage
‡Normal PT achieved

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Hypersensi-
tivity or intolerance to benzyl alcohol (injection
only).
Use Cautiously in: Impaired liver function.
Exercise Extreme Caution in: Severe life-
threatening reactions have occurred following IV ad-
ministration, use other routes unless risk is justified.

Adverse Reactions/Side Effects
GI: gastric upset, unusual taste. Derm: flushing,
rash, urticaria. Hemat: hemolytic anemia. Local:
erythema, pain at injection site, swelling. Misc: al-
lergic reactions, hyperbilirubinemia (large doses in
very premature infants), kernicterus.

Interactions
Drug-Drug: Large doses will counteract the effect
of warfarin. Large doses of salicylates or broad-
spectrum anti-infectives mayqvitamin K require-
ments. Bile acid sequestrants, mineral oil, and
sucralfate maypvitamin K absorption from the GI
tract.

Route/Dosage
IV use of phytonadione should be reserved for pa-
tients with serious or life-threatening bleeding and
elevated INR. Oral route is preferred in patients with
elevated INRs and no serious or life-threatening
bleeding. IM route should generally be avoided be-
cause of risk of hematoma formation.

Treatment of Hypoprothrombinemia due
to Vitamin K Deficiency (from factors
other than warfarin)
Subcut, IV (Adults): 10 mg.
PO (Adults): 2.5–25 mg/day.
Subcut, IV (Children �1 mo): 1–2 mg single
dose.
PO (Children �1 mo): 2.5–5 mg/day.

Vitamin K Deficiency (Supratherapeutic
INR) Secondary to Warfarin
PO (Adults): INR �5 and �9 (no significant
bleeding)—Hold warfarin and give 1–2.5 mg vita-
min K; if more rapid reversal required, given �5 mg
vitamin K; INR �9 (no significant bleeding)—
Hold warfarin and give 2.5–5 mg vitamin K.

IV (Adults): Elevated INR with serious or life-
threatening bleeding—10 mg slow infusion.

Prevention of Hypoprothrombinemia dur-
ing Total Parenteral Nutrition
IV (Adults): 5–10 mg once weekly.
IV (Children): 2–5 mg once weekly.

Prevention of Hemorrhagic Disease of
Newborn
IM (Neonates): 0.5–1 mg, within 1 hr of birth,
may repeat in 6–8 hr if needed. May be repeated in
2–3 wk if mother received previous anticonvulsant/
anticoagulant/anti-infective/antitubercular therapy.
1–5 mg may be given IM to mother 12–24 hr be-
fore delivery.

Treatment of Hemorrhagic Disease of
Newborn
IM, Subcut (Neonates): 1–2 mg/day.

Availability (generic available)
Tablets: 5 mg. Injection: 1 mg/0.5 mL, 10 mg/mL.

NURSING IMPLICATIONS
Assessment
● Monitor for frank and occult bleeding (guaiac

stools, Hematest urine, and emesis). Monitor
pulse and BP frequently; notify health care pro-
fessional immediately if symptoms of internal
bleeding or hypovolemic shock develop. Inform
all personnel of patient’s bleeding tendency to
prevent further trauma. Apply pressure to all ve-
nipuncture sites for at least 5 min; avoid unneces-
sary IM injections.

● Pedi: Monitor for side effects and adverse reac-
tions. Children may be especially sensitive to the
effects and side effects of vitamin K. Neonates, es-
pecially premature neonates, may be more sensi-
tive than older children.

● Lab Test Considerations: Monitor prothrom-
bin time (PT) prior to and throughout vitamin K
therapy to determine response to and need for
further therapy.

Potential Nursing Diagnoses
Imbalanced nutrition: less than body requirements
(Indications)
Ineffective tissue perfusion (Indications)

Implementation
● Do not confuse Mephyton (phytonadione) with

methadone.
● The parenteral route is preferred for phytonadi-

one therapy but, because of severe, potentially fa-
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tal hypersensitivity reactions, IV vitamin K is not
recommended.

● Administration of whole blood or plasma may
also be required in severe bleeding because of
the delayed onset of this medication.

● Phytonadione is an antidote for warfarin overdose
but does not counteract the anticoagulant activity
of heparin.

IV Administration

● pH: 3.5–7.0.
● Intermittent Infusion: Diluent: Dilute in

0.9% NaCl, D5W, or D5/0.9% NaCl. Rate: Ad-
minister over 30–60 min. Rate should not ex-
ceed 1 mg/min.

● Y-Site Compatibility: alfentanil, amikacin, ami-
nophylline, ascorbic acid, atracurium, atropine,
azathioprine, aztreonam, benztropine, bumeta-
nide, buprenorphine, butorphanol, calcium chlo-
ride, calcium gluconate, cefazolin, cefoperazone,
cefotaxime, cefotetan, cefoxitin, ceftazidime, cef-
triaxone, cefuroxime, chloramphenicol , chlor-
promazine, clindamycin, cyanocobalamin, cyclo-
sporine, dexamethasone sodium phosphate,
digoxin, diphenhydramine, dopamine, doxycy-
cline, enalaprilat, ephedrine, epinephrine, epoe-
tin alfa, erythromycin, esmolol, famotidine, fen-
tanyl, fluconazole, folic acid, furosemide,
ganciclovir, gentamicin, glycopyrronate, heparin,
hydrocortisone sodium succinate, imipenem/ci-
lastatin, indomethacin, insulin, isoproterenol, ke-
torolac, labetalol, lidocaine, mannitol, meperi-
dine, metaraminol, methoxamine, methyldopate,
metoclopramide, metoprolol, metronidazole,
midazolam, morphine, multivitamins, nafcillin,
nalbuphine, naloxone, nitroglycerin, nitroprus-
side, norepinephrine, ondansetron, oxacillin, ox-
ytocin, papaverine, penicillin G, pentamidine,
pentazocine, pentobarbital, phenobarbital, phen-
tolamine, phenylephrine, potassium chloride,
procainamide, prochlorperazine, propranolol,
pyridoxime, ranitidine, sodium bicarbonate,
streptokinase, succinylcholine, sufentanil, the-
ophylline, thiamine, ticarcillin/clavulanate, tobra-
mycin, tolazoline, trimetaphan, vancomycin,
vasopressin, verapamil, vitamin B complex
with C.

● Y-Site Incompatibility: dantrolene, diazepam,
diazoxide, magnesium sulfate, phenytoin, tri-
methoprim/sulfamethoxazole.

Patient/Family Teaching
● Instruct patient to take phytonadione as directed.

Take missed doses as soon as remembered un-
less almost time for next dose. Notify health care
professional of missed doses.

● Cooking does not destroy substantial amounts of
vitamin K. Patient should not drastically alter diet
while taking vitamin K. See Appendix M for foods
high in vitamin K.

● Caution patient to avoid IM injections and activi-
ties leading to injury. Use a soft toothbrush, do
not floss, and shave with an electric razor until
coagulation defect is corrected.

● Advise patient to report any symptoms of unusual
bleeding or bruising (bleeding gums; nosebleed;
black, tarry stools; hematuria; excessive men-
strual flow).

● Advise patient to notify health care professional of
all Rx or OTC medications, vitamins, or herbal
products being taken and to consult with health
care professional before taking other medica-
tions and alcohol.

● Advise patient to inform health care professional
of medication regimen prior to treatment or sur-
gery.

● Advise patient to carry identification at all times
describing disease process.

● Emphasize the importance of frequent lab tests to
monitor coagulation factors.

Evaluation/Desired Outcomes
● Prevention of spontaneous bleeding or cessation

of bleeding in patients with hypoprothrombin-
emia secondary to impaired intestinal absorption
or oral anticoagulant, salicylate, or anti-infective
therapy.

● Prevention of hemorrhagic disease in the new-
born.

pilocarpine (oral)†
(pye-loe-kar-peen)
Salagen
Classification
Therapeutic: none assigned
Pharmacologic: cholinergics

Pregnancy Category C
†For ophthalmic use of pilocarpine, see
Appendix C

Indications
Management of xerostomia, which may occur as a
consequence of radiation therapy for cancer of the
head and neck. Treatment of dry mouth in patients
with Sjögren’s syndrome.

Action
Stimulates cholinergic receptors, resulting in pri-
marily muscarinic action, including stimulation of
exocrine glands. Other effects include: Increased
sweating, gastric secretions, Increased bronchial se-
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cretions, Increased tone and motility of the urinary
tract, gallbladder, and biliary duct smooth muscle.
Therapeutic Effects: Increased salivary gland se-
cretion.

Pharmacokinetics
Absorption: Well absorbed after oral administra-
tion.
Distribution: Unknown.
Metabolism and Excretion: Inactivated at neu-
ronal synapses and in plasma. Some unchanged pi-
locarpine and metabolites are excreted in urine.
Half-life: After 5-mg dose for 2 days—0.8 hr; af-
ter 10-mg dose for 2 days—1.3 hr.

TIME/ACTION PROFILE

ROUTE ONSET PEAK DURATION

PO 20 min 1 hr 3–5 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Uncon-
trolled asthma; Angle-closure glaucoma; Iritis.
Use Cautiously in: History of pulmonary disease
(asthma, bronchitis, or chronic obstructive pulmo-
nary disease); Biliary tract disease or cholelithiasis;
Cardiovascular disease; Retinal disease; Nephrolithi-
asis; History of psychiatric or cognitive disorders;
OB, Lactation, Pedi: Safety not established.

Adverse Reactions/Side Effects
CNS: dizziness, headache, weakness. EENT: am-
blyopia, epistaxis, rhinitis. CV: edema, hyperten-
sion, tachycardia. GI: nausea, vomiting, dyspepsia,
dysphagia. GU: urinary frequency. Derm: flushing,
sweating. Neuro: tremors. Misc: chills, voice
change.

Interactions
Drug-Drug: Concurrent use of anticholinergics
willpthe effectiveness of pilocarpine. Concurrent
use of bethanechol or ophthalmic cholinergics
may result inqcholinergic effects. Concurrent use
with beta blockers mayqthe risk of adverse car-
diovascular reactions (conduction disturbances).

Route/Dosage
Head and Neck Cancer Patients
PO (Adults): 5 mg three times daily initially, then
titrated to need/response, usual range 15–30 mg/
day (no single should exceed 10 mg).

Patients with Sjögren’s Syndrome
PO (Adults): 5 mg four times daily.

Availability
Tablets: 5 mg, 7.5 mg.

NURSING IMPLICATIONS
Assessment
● Assess oral mucosa for dryness and ulceration

periodically during therapy.

Potential Nursing Diagnoses
Impaired oral mucous membrane (Indications)

Implementation
● Do not confuse Salagen (pilocarpine) with selegi-

line.
● PO: Use lowest dose that is tolerated and effective

for maintenance.

Patient/Family Teaching
● Instruct patient to take medication as directed.
● Caution patient that pilocarpine may cause visual

changes, especially at night; avoid driving or
other activities requiring alertness until effects of
medication are known.

● Advise patient to drink adequate daily fluids
(1500–2000 mL/day), especially if sweating oc-
curs. Less than adequate fluid intake may lead to
dehydration.

Evaluation/Desired Outcomes
● Increased salivary gland secretion in patients with

xerostomia.
● Decrease in dry mouth in patients with Sjögren’s

syndrome. Full effects in cancer patients may not
be seen for up to 12 weeks or 6 weeks in patients
with Sjögren’s syndrome.

pimecrolimus
(pi-me-cro-li-mus)
Elidel
Classification
Therapeutic: immunosuppressants (topical)

Indications
Short-term and intermittent long-term management
of mild to moderate atopic dermatitis unresponsive
to or in patients intolerant of conventional treat-
ment.

Action
Inhibits T-cell and mast cell activation by interfering
with production of inflammatory cytokines. Thera-
peutic Effects: Decreased severity of atopic der-
matatis.

Pharmacokinetics
Absorption: Minimally absorbed through intact
skin.
Distribution: Local distribution after topical ad-
ministration.
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Metabolism and Excretion: Systemic metabo-
lism and excretion is negligible with local applica-
tion.
Half-life: Not applicable.

TIME/ACTION PROFILE (improvement in
symptoms)

ROUTE ONSET PEAK DURATION

topical within 6 days unknown unknown

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Should not
be applied to areas of active cutaneous viral infec-
tions (qrisk of dissemination); Concurrent use of
occlusive dressings; Netherton’s syndrome (qab-
sorption of pimecrolimus); Lactation: Discontinue
breastfeeding.
Use Cautiously in: Possible risk of cancer. Do
not use as first-line therapy; Clinical infection at
treatment site (infection should be treated/cleared
prior to use); Skin papillomas (warts); allow treat-
ment/resolution prior to use; Natural/artificial sun-
light (minimize exposure); OB: Use only if clearly
needed; Pedi: Children �2 yr (safety not estab-
lished); use only if other treatments have failed.

Adverse Reactions/Side Effects
Local: burning. Misc:qrisk of lymphoma/skin
cancer.

Interactions
Drug-Drug: None significant as systemic absorp-
tion is negligible.

Route/Dosage
Topical (Adults and Children �2 yr): Apply thin
film twice daily; rub in gently and completely.

Availability
Cream: 1%.

NURSING IMPLICATIONS
Assessment
● Assess skin lesions prior to and periodically dur-

ing therapy. Discontinue therapy after signs and
symptoms of atopic dermatitis have resolved. Re-
sume treatment at the first signs and symptoms of
recurrence.

Potential Nursing Diagnoses
Impaired skin integrity (Indications)

Implementation
● Topical: Apply a thin layer to affected area twice

daily and rub in gently and completely. May be
used on all skin areas including head, neck, and
intertriginous areas. Do not use with occlusive
dressings.

Patient/Family Teaching
● Instruct patient on correct technique for applica-

tion. Apply only as directed to external areas.
Wash hands following application, unless hands
are areas of application. Advise patient to read
Medication Guide before starting and with each
Rx refill in case of changes.

● Caution patient to avoid exposure to natural or
artificial sunlight, including tanning beds, while
using cream.

● Advise patient that pimecrolimus may cause skin
burning. This occurs most commonly during first
few days of application, is of mild to moderate se-
verity, and improves within 5 days or as atopic
dermatitis resolves.

● Advise patient to notify health care provider if no
improvement is seen following 6 wk of treatment
or at any time if condition worsens.

Evaluation/Desired Outcomes
● Resolution of signs and symptoms of atopic der-

matitis.

REMS

pioglitazone (pi-o-glit-a-zone)
Actos
Classification
Therapeutic: antidiabetics (oral)
Pharmacologic: thiazolidinediones

Pregnancy Category C

Indications
Type 2 diabetes mellitus (with diet and exercise);
may be used with metformin, sulfonylureas, or insu-
lin.

Action
Improves sensitivity to insulin by acting as an agonist
at receptor sites involved in insulin responsiveness
and subsequent glucose production and utilization.
Requires insulin for activity. Therapeutic Effects:
Decreased insulin resistance, resulting in glycemic
control without hypoglycemia.

Pharmacokinetics
Absorption: Well absorbed following oral admin-
istration.
Distribution: Unknown.
Protein Binding: �99% bound to plasma pro-
teins. Active metabolites are also highly (�99%)
bound.
Metabolism and Excretion: Extensively metabo-
lized by the liver (primarily by CYP2C8); at least two
metabolites have pharmacologic activity. Minimal
renal excretion of unchanged drug.
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Half-life: Pioglitazone—3–7 hr; total pioglita-
zone (pioglitazone plus metabolites)—16–24
hr.

TIME/ACTION PROFILE (effects on blood
glucose)

ROUTE ONSET PEAK DURATION

PO 30 min 2–4 hr 24 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Type 1 dia-
betes; Diabetic ketoacidosis; Clinical evidence of ac-
tive liver disease orqALT (�2.5 times upper limit of
normal); Active bladder cancer; OB, Lactation: Insu-
lin should be used to control blood glucose levels;
Pedi: Children.
Use Cautiously in: Edema; HF (avoid use in mod-
erate to severe HF); Hepatic impairment; History of
bladder cancer; Women (mayqdistal upper and
lower limb fractures); Women with childbearing po-
tential (may restore ovulation andqrisk of preg-
nancy).

Adverse Reactions/Side Effects
CV: CHF, edema. EENT: macular edema. GI: LIVER

FAILURE,qliver enzymes. GU: BLADDER CANCER (es-
pecially after �1 yr). Hemat: anemia. MS: RHAB-
DOMYLOLYSIS. Misc: fractures (arm, hand, foot) in
female patients.

Interactions
Drug-Drug: Maypefficacy of hormonal contra-
ceptives. Strong CYP2C8 inhibitors, including
gemfibrozil mayqlevels. Ketoconazole mayq
effects of pioglitazone. Concurrent use with insulin
mayqrisk of HF (consider predisposing factors).
Drug-Natural Products: Glucosamine may
worsen blood glucose control. Chromium, and co-
enzyme Q-10 may produceqhypoglycemic effects.

Route/Dosage
PO (Adults): No heart failure—15–30 mg once
daily, may beqin increments of 15 mg/day to 45
mg/day if needed; NYHA class I-II heart failure—
15 mg once daily; may beqin increments of 15 mg/
day to 45 mg/day if needed; Concurrent use of
gemfibrozil—do not exceed 15 mg once daily.

Availability
Tablets: 15 mg, 30 mg, 45 mg. Cost: 15 mg
$515.97/90, 30 mg $799.99/90, 45 mg $805.93/90.
In combination with: Metformin (Actoplus Met,
Actoplus Met XR), glimepride (Duetact); see
Appendix B.

NURSING IMPLICATIONS
Assessment
● Observe patient taking concurrent insulin for

signs and symptoms of hypoglycemic reactions
(sweating, hunger, weakness, dizziness, tremor,
tachycardia, anxiety).

● Assess for signs and symptoms of heart failure
(edema, dyspnea, rapid weight gain, unusual
tiredness) after initiation and with dose in-
creases.

● Lab Test Considerations: Monitor serum glu-
cose and Hb A1c periodically during therapy to
evaluate effectiveness.

● Monitor CBC with differential periodically during
therapy. May causepin hemoglobin and hemato-
crit, usually during the first 4–12 wk of therapy;
then levels stabilize.

● Monitor serum AST, ALT, alkaline phosphatase,
and total bilirubin levels before starting therapy
and periodically thereafter or if jaundice or
symptoms of hepatic dysfunction occur. Pioglita-
zone should not be started in patients with active
liver disease or ALT levels �2.5 times the upper
limit of normal. Patients with mild ALTqshould
have more frequent monitoring. If ALTqto �3
times the upper limit of normal, recheck ALT
promptly. Discontinue pioglitazone if ALT re-
mains �3 times normal.

● May cause transientqin CPK levels.

Potential Nursing Diagnoses
Imbalanced nutrition: more than body requirements
(Indications)
Noncompliance (Patient/Family Teaching)

Implementation
● Do not confuse Actos (pioglitazone) with Actonel

(risedronate).
● Patients stabilized on a diabetic regimen who are

exposed to stress, fever, trauma, infection, or sur-
gery may require administration of insulin.

● PO: May be administered with or without meals.

Patient/Family Teaching
● Instruct patient to take medication as directed. If

dose for 1 day is missed, do not double dose the
next day.

● Explain to patient that this medication controls
hyperglycemia but does not cure diabetes. Ther-
apy is long-term.

● Review signs of hypoglycemia and hyperglycemia
with patient. If hypoglycemia occurs, advise pa-
tient to take a glass of orange juice or 2–3 tsp of
sugar, honey, or corn syrup dissolved in water
and notify health care professional.
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● Encourage patient to follow prescribed diet, med-
ication, and exercise regimen to prevent hypogly-
cemic or hyperglycemic episodes.

● Instruct patient in proper testing of serum glu-
cose and ketones. These tests should be closely
monitored during periods of stress or illness, and
health care professional should be notified if sig-
nificant changes occur.

● Advise patient to notify health care professional
immediately if signs of hepatic dysfunction (nau-
sea, vomiting, upper right abdominal pain, fa-
tigue, anorexia, dark urine, jaundice) or HF
(edema, shortness of breath, rapid weight gain,
tiredness) occur.

● Advise patient to inform health care professional
of medication regimen before treatment or sur-
gery.

● Insulin is the preferred method of controlling
blood glucose during pregnancy. Counsel female
patients that higher doses of oral contraceptives
or a form of contraception other than oral con-
traceptives may be required and to notify health
care professional promptly if pregnancy is
planned or suspected.

● Advise patient to carry a form of sugar (sugar
packets, candy) and identification describing dis-
ease process and medication regimen at all times.

● Emphasize the importance of routine follow-up
exams.

Evaluation/Desired Outcomes
● Control of blood glucose levels.

piperacillin/tazobactam
(pi-per-a-sill-in/tay-zoe-bak-tam)
Zosyn
Classification
Therapeutic: anti-infectives
Pharmacologic: extended spectrum penicil-
lins

Pregnancy Category B

Indications
Appendicitis and peritonitis. Skin and skin structure
infections. Gynecologic infections. Community-ac-
quired and nosocomial pneumonia caused by piper-
acillin-resistant, beta-lactamase–producing bacte-
ria.

Action
Piperacillin: Binds to bacterial cell wall mem-
brane, causing cell death. Spectrum is extended
compared with other penicillins. Tazobactam: In-
hibits beta-lactamase, an enzyme that can destroy
penicillins. Therapeutic Effects: Death of sus-
ceptible bacteria. Spectrum: Active against pipera-

cillin-resistant, beta-lactamase–producing: Bacte-
roides fragilis, E. coli, Acinetobacter baumanii,
Klebsiella pneumoniae, Pseudomonas aerugi-
nosa, Staphylococcus aureus, Haemophilus in-
fluenzae.

Pharmacokinetics
Absorption: Piperacillin is well absorbed (80%)
from IM sites.
Distribution: Widely distributed. Enter CSF well
only when meninges are inflamed. Crosses the pla-
centa and enters breast milk in low concentrations.
Metabolism and Excretion: Piperacillin (68%)
and tazobactam (80%) are mostly excreted un-
changed by the kidneys.
Half-life: Adults: 0.7–1.2 hr; Children 6 mo–12
yr: 0.7–0.9 hr; Infants 2–5 mo: 1.4 hr.

TIME/ACTION PROFILE (piperacillin blood
levels)

ROUTE ONSET PEAK DURATION

IV rapid end of infu-
sion

4–6 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity to penicil-
lins, beta-lactams, cephalosporins, or tazobactam
(cross-sensitivity may occur).
Use Cautiously in: Renal impairment (dosage re-
duction or increased interval recommended if CCr
�40 mL/min); Sodium restriction; OB, Lactation:
Safety not established.

Adverse Reactions/Side Effects
CNS: SEIZURES (higher doses), confusion, dizziness,
headache, insomnia, lethargy. GI: PSEUDOMEMBRAN-
OUS COLITIS, diarrhea, constipation, drug-induced
hepatitis, nausea, vomiting. GU: interstitial nephri-
tis. Derm: rashes (qin cystic fibrosis patients), ur-
ticaria. Hemat: bleeding, leukopenia, neutropenia,
thrombocytopenia. Local: pain, phlebitis at IV site.
Misc: hypersensitivity reactions, including ANAPHY-
LAXIS and SERUM SICKNESS, fever (qin cystic fibrosis
patients), superinfection.

Interactions
Drug-Drug: Probenecidprenal excretion andq
blood levels. May alter excretion of lithium. Potas-
sium-losing diuretics, corticosteroids, or am-
photericin B mayqrisk of hypokalemia.qrisk of
hepatotoxicity with other hepatotoxic agents. May
plevels/effects of aminoglycosides in patients
with renal impairment. Mayqlevels and risk of tox-
icity from methotrexate.

Route/Dosage
Contains 2.79 mEq (64 mg) sodium/g of piperacil-
lin; adult doses below expressed as combined piper-
acillin/tazobactam content.
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IV (Adults): Most infections—3.375 g q 6 hr.
Nosocomial pneumonia—4.5 g q 6 hr.
IV (Adults): Nosocomial pneumonia—4.5 g q 6
hr.
IV (Adults and Children �40 kg): Appendicitis
and/or peritonitis—3.375 g q 6 hr.
IV (Children �9 mo and �40 kg): Appendicitis
and/or peritonitis—300 mg piperacillin compo-
nent/kg/day divided q 8 hr.
IV (Infants 2–9 mo): Appendicitis and/or peri-
tonitis—240 mg piperacillin component/kg/day
divided q 8 hr.
IV (Infants and Children �6 mo): 240–400 mg/
piperacillin component/kg/day divided q 6–8 hr
(higher end of dosing range for serious pseudo-
monal infections); Max dose: 16 g piperacillin/day.
IV (Infants �6 mo): 150–300 mg/piperacillin
component/kg/day divided q 6–8 hr.

Renal Impairment
IV (Adults): CCr 20–40 mL/min—2.25 g q 6 hr
(3.375 g q 6 hr for nosocomial pneumonia); CCr
�20 mL/min—2.25 g q 8 hr (2.25 g q 6 hr for
nosocomial pneumonia); Hemodialysis—2.25 g q
12 h (2.25 g q 8 hr for nosocomial pneumonia).

Availability (generic available)
Powder for injection: 2-g piperacillin/0.25-g ta-
zobactam vials and 50-mL premixed frozen contain-
ers, 3-g piperacillin/0.375-g tazobactam vials and
50-mL premixed frozen containers, 4-g piperacillin/
0.5-g tazobactam vials and 50-mL premixed frozen
containers, 36– piperacillin/4.5-g tazobactam bulk
vials.

NURSING IMPLICATIONS
Assessment
● Assess patient for infection (vital signs; appear-

ance of wound, sputum, urine, and stool; WBC) at
beginning of and during therapy.

● Obtain a history before initiating therapy to deter-
mine previous use of and reactions to penicillins
or cephalosporins. Persons with a negative his-
tory of penicillin sensitivity may still have an aller-
gic response.

● Obtain specimens for culture and sensitivity prior
to initiating therapy. First dose may be given be-
fore receiving results.

● Observe patient for signs and symptoms of ana-
phylaxis (rash, pruritus, laryngeal edema, wheez-
ing). Discontinue the drug and notify health care
professional immediately if these occur. Keep epi-
nephrine, an antihistamine, and resuscitation
equipment close by in the event of an anaphylac-
tic reaction.

● Monitor bowel function. Diarrhea, abdominal
cramping, fever, and bloody stools should be re-
ported to health care professional promptly as a
sign of pseudomembranous colitis. May begin up
to several weeks following cessation of therapy.

● Lab Test Considerations: Evaluate renal and
hepatic function, CBC, serum potassium, and
bleeding times prior to and routinely during ther-
apy.

● May cause positive direct Coombs’ test result.
● May causeqBUN, creatinine, AST, ALT, serum

bilirubin, alkaline phosphatase, and LDH.
● May cause leukopenia and neutropenia, espe-

cially with prolonged therapy or hepatic impair-
ment.

● May cause prolonged prothrombin and partial
thromboplastin time.

● May causephemoglobin and hematocrit and
thrombocytopenia, eosinophilia, leukopenia, and
neutropenia. It also may cause proteinuria; he-
maturia; pyuria; hyperglycemia;ptotal protein or
albumin; and abnormalities in sodium, potas-
sium, and calcium levels.

Potential Nursing Diagnoses
Risk for infection (Indications, Side Effects)
Deficient knowledge, related to medication regimen
(Patient/Family Teaching)

Implementation
IV Administration

● pH: 4.5–6.8.
● Intermittent Infusion: Reconstitute each 1 g of

piperacillin with at least 5 mL of 0.9% NaCl, ster-
ile water for injection, or D5W. Diluent: Dilute
further in 50–100 mL of 0.9% NaCl, D5W, D5/
0.9% NaCl, or LR. Reconstituted vials stable for
24 hr at room temperature or 48 hr if refriger-
ated. Infusion stable for 24 hr at room tempera-
ture or 7 days if refrigerated. Rate: Infuse over
30 min.

● Y-Site Compatibility: alfentanil, allopurinol,
amifostine, aminocaproic acid, aminophylline,
amphotericin B lipid complex, amphotericin B li-
posome, anidulafungin, argatroban, aztreonam,
bivalirudin, bleomycin, bumetanide, buprenor-
phine, busulfan, butorphanol, calcium acetate,
calcium chloride, calcium gluconate, carbopla-
tin, carmustine, cefepime, chloramphenicol ,
clindamycin, cyclophosphamide, cyclosporine,
cytarabine, dactinomycin, daptomycin, dexame-
thasone, dexmedetomidine, dexrazoxane, diaze-
pam, digoxin, diphenhydramine, docetaxel, do-
pamine, doxacurium, enalaprilat, ephedrine,
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epinephrine, eptifibatide, erythromycin, esmolol,
etoposide, etoposide phosphate, fenoldopam,
fentanyl, floxuridine, fluconazole, fludarabine,
fluorouracil, foscarnet, fosphenytoin, furosemide,
granisetron, heparin, hetastarch, hydrocortisone,
hydromorphone, ifosfamide, isoproterenol, ke-
tamine, ketorolac, leucovorin calcium, lidocaine,
linezolid, lorazepam, magnesium sulfate, manni-
tol, mechlorethamine, melphalan, meperidine,
mesna, metaraminol, methotrexate, methylpred-
nisolone, metoclopramide, metoprolol, metroni-
dazole, milrinone, morphine, naloxone, nitro-
glycerin, nitroprusside, norepinephrine,
octreotide, ondansetron, oxytocin, paclitaxel, pa-
lonosetron, pancuronium, pantoprazole, peme-
trexed, pentobarbital, phenobarbital, phentol-
amine, phenylephrine, potassium chloride,
potassium phosphates, procainamide, ranitidine,
remifentanil, rituximab, sargramostim, sodium
acetate, sodium bicarbonate, sodium phosphates,
succinylcholine, sufentanil, tacrolimus, tenipo-
side, theophylline, thiotepa, tigecycline, tirofiban,
trimethoprim/sulfamethoxazole, vasopressin, vin-
blastine, vincristine, voriconazole, zidovudine, zo-
ledronic acid.

● Y-Site Incompatibility: acyclovir, alemtuzumab,
amiodarone, amphotericin B cholesteryl, ampho-
tericin B colloidal, azithromycin, caspofungin,
chlorpromazine, ciprofloxacin, cisplatin, dacarba-
zine, dantrolene, daunorubicin, diltiazem, dobuta-
mine, doxorubicin, doxorubicin liposome, doxycy-
cline, droperidol, epirubicin, famotidine,
ganciclovir, gemcitabine, glycopyrrolate, haloperi-
dol, hydralazine, hydroxyzine, idarubicin, insulin,
labetalol, levofloxacin, methyldopate, midazolam,
mitomycin, mitoxantrone, nalbuphine, nesiritide,
pentamidine, pentazocine, phenytoin, prochlorper-
azine, promethazine, propranolol, quinupristin/
dalfopristin, rocuronium, streptozocin, thiopental,
tobramycin, tranexamic acid, trastuzumab, vecuro-
nium, verapamil, vinorelbine.

Patient/Family Teaching
● Advise patient to report signs of superinfection

(black furry overgrowth on tongue, vaginal itch-
ing or discharge, loose or foul-smelling stools)
and allergy.

● Caution patient to notify health care professional
if fever and diarrhea occur, especially if stool
contains blood, pus, or mucus. Advise patient not
to treat diarrhea without consulting health care
professional. May occur up to several weeks after
discontinuation of medication.

Evaluation/Desired Outcomes
● Resolution of the signs and symptoms of infec-

tion. Length of time for complete resolution de-
pends on the organism and site of infection.

pitavastatin, See HMG-CoA
REDUCTASE INHIBITORS (statins).

polyethylene glycol
(po-lee-eth-e-leen glye-kole)
GlycoLax, MiraLax
Classification
Therapeutic: laxatives
Pharmacologic: osmotics

Pregnancy Category C

Indications
Treatment of occasional constipation.

Action
Polyethylene glycol (PEG) in solution acts as an os-
motic agent, drawing water into the lumen of the GI
tract. Therapeutic Effects: Evacuation of the GI
tract without water or electrolyte imbalance.

Pharmacokinetics
Absorption: Nonabsorbable.
Distribution: Unknown.
Metabolism and Excretion: Excreted in fecal
contents.
Half-life: Unknown.

TIME/ACTION PROFILE (bowel movement)

ROUTE ONSET PEAK DURATION

PO unknown 1–3 days unknown

Contraindications/Precautions
Contraindicated in: GI obstruction; Gastric re-
tention; Toxic colitis; Megacolon; Bowel perforation.
Use Cautiously in: Abdominal pain of uncertain
cause, particularly if accompanied by fever; OB,
Pedi: Safety not established.

Adverse Reactions/Side Effects
Derm: urticaria. GI: abdominal bloating, cramp-
ing, flatulence, nausea.

Interactions
Drug-Drug: None significant.

Route/Dosage
PO (Adults): 17 g (heaping tablespoon) in 8 oz of
water; may be used for up to 2 wk.
PO (Children �6 mo): 0.5–1.5 g/kg daily, titrate
to effect (maximum: 17 g/day).

Availability (generic available)
Powder: 14-oz, 24-oz, and 26-oz containers.
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NURSING IMPLICATIONS
Assessment
● Assess patient for abdominal distention, presence

of bowel sounds, and usual pattern of bowel func-
tion.

● Assess color, consistency, and amount of stool
produced.

Potential Nursing Diagnoses
Constipation (Indications)
Diarrhea (Side Effects)

Implementation
● Do not confuse Miralax (polyethylene glycol)

with Mirapex (pramipexole).
● PO: Dissolve powder in 8 oz of water prior to ad-

ministration.

Patient/Family Teaching
● Inform patient that 2–4 days may be required to

produce a bowel movement. PEG should not be
used for more than 2 wk. Prolonged, frequent, or
excessive use may result in electrolyte imbalance
and laxative dependence.

● Advise patient to notify health care professional if
unusual cramps, bloating, or diarrhea occurs.

Evaluation/Desired Outcomes
● A soft, formed bowel movement.

polyethylene glycol/
electrolyte
(po-lee-eth-e-leen glye-kole/e-lek-
troe-lite)
Colyte, GoLYTELY, Klean-Prep,
MoviPrep, NuLytely, TriLyte
Classification
Therapeutic: laxatives
Pharmacologic: osmotics

Pregnancy Category C

Indications
Bowel cleansing in preparation for GI examination.
Unlabeled Use: Treatment of acute iron overdose
in children.

Action
Polyethylene glycol (PEG) in solution acts as an os-
motic agent, drawing water into the lumen of the GI
tract. Therapeutic Effects: Evacuation of the GI
tract without water or electrolyte imbalance.

Pharmacokinetics
Absorption: Ions in the solution are nonabsorb-
able.

Distribution: Unknown.
Metabolism and Excretion: Solution is excreted
in fecal contents.
Half-life: Unknown.

TIME/ACTION PROFILE

ROUTE ONSET PEAK DURATION

PO 1 hr unknown 4 hr

Contraindications/Precautions
Contraindicated in: GI obstruction; Gastric re-
tention; Toxic colitis; Megacolon.
Use Cautiously in: Patients with absent or dimin-
ished gag reflex; Unconscious or semicomatose
states, in which administration is via NG tube; His-
tory of ulcerative colitis (increased risk of hypogly-
cemia, dehydration, and hypokalemia); Barium en-
ema using double-contrast technique (may not
allow proper barium coating of mucosa); Abdomi-
nal pain of uncertain cause, particularly if accompa-
nied by fever; Geri: May be more sensitive to effects;
Pedi: Children (safety not established; children �2
yr more prone to hypoglycemia, dehydration, and
hypokalemia).

Adverse Reactions/Side Effects
GI: abdominal fullness, diarrhea, bloating, cramps,
nausea, vomiting. Misc: allergic reactions (rare).

Interactions
Drug-Drug: Interferes with the absorption of
orally administered medications by decreasing
transit time (do not administer within 1 hr of start of
therapy).

Route/Dosage
PO (Adults): 240 mL q 10 min (up to 4 L) until fe-
cal discharge appears clear and has no solid mate-
rial; may be given through NG tube at 20–30 mL/
min (up to 4 L).
PO (Children �6 mo): 25 mL/kg/hr until fecal
discharge is clear and has no solid material; may
also be given through an NG tube (unlabeled).

Availability (generic available)
Powder for oral solution (regular, pineapple,
citrus berry, lemon lime, orange, cherry fla-
vor): CoLyte, NuLytely, TriLyte—powder in bottles
for reconstitution, GoLYTLEY—powder in packets
and bottles for reconstitution, MoviPrep—powder
in pouches for reconstitution.

NURSING IMPLICATIONS
Assessment
● Assess color, consistency, and amount of stool

produced.
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● Monitor semiconscious or unconscious patients
closely for regurgitation when administering via
NG tube.

Potential Nursing Diagnoses
Diarrhea (Side Effects)

Implementation
● Do not add extra flavorings or additional ingredi-

ents to solution prior to administration.
● Patient avoid solid food within1–2 hr of adminis-

tration, but should be adequately hydrated prior
to, during, and after administration.

● Patient should be allowed only clear liquids after
administration.

● May be administered on the morning of the ex-
amination as long as time is allotted to drink so-
lution (3 hr) and evacuate bowel (1 additional
hr). For barium enema, administer solution early
evening (6 PM) prior to exam to allow proper
mucosal coating by barium.

● PO: Solution may be reconstituted with tap water.
Shake vigorously until powder is dissolved.

● May be administered via NG tube at a rate of 20–
30 mL/min.

Patient/Family Teaching
● Instruct patient to drink 240 mL every 10 min un-

til 4 L have been consumed or fecal discharge is
clear and free of solid matter. Rapidly drinking
each 240 mL is preferred over drinking small
amounts continuously.

Evaluation/Desired Outcomes
● Diarrhea, which cleanses the bowel within 4 hr.

The first bowel movement usually occurs within 1
hr of administration.

posaconazole
(po-sa-kon-a-zole)
Noxafil, Posanol
Classification
Therapeutic: antifungals
Pharmacologic: triazoles

Pregnancy Category C

Indications
Prevention of invasive aspergillus and candida infec-
tions in severely immunocompromised patients.
Treatment of orpharyngeal candidiasis (including
candidiasis unresponsive to itraconazole or flucona-
zole).

Action
Blocks ergosterol synthesis, a major component of
fungal plasma membrane. Therapeutic Effects:
Fungistatic/fungicidal action against susceptible
fungi.

Pharmacokinetics
Absorption: Well absorbed following oral admin-
istration; absorption is optimized by food.
Distribution: Extensive extravascular distribution
and penetration into body tissues.
Protein Binding: �98%.
Metabolism and Excretion: Some metabolism
via UDP glucuronidation; 66% eliminated un-
changed in feces, 13% in urine (mostly as metabo-
lites).
Half-life: 35 hr.

TIME/ACTION PROFILE (blood levels)

ROUTE ONSET PEAK DURATION

PO unknown 3–5 hr 8 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity to posacon-
azole or other azole antifungals; Concurrent use of
pimozide, quinidine, ergot alkaloids, sirolimus, or
simvastatin.
Use Cautiously in: History of/predisposition to
QTc prolongation including congenital QTc prolon-
gation, concurrent medications that prolong QTc,
high cumulative anthracycline history or electrolyte
abnormalities (hypokalemia, hypomagnesemia);
correct pre-existing abnormalities prior to adminis-
tration; Severe diarrhea, vomiting, or renal impair-
ment (monitor for breakthrough fungal infections);
OB, Lactation: Use only if maternal benefit outweighs
risk to child; Pedi: Children �13 yr (safety not es-
tablished).

Adverse Reactions/Side Effects
CV: TORSADES DE POINTES, QT interval prolongation.
GI: HEPATOCELLULAR DAMAGE, diarrhea, nausea,
vomiting. Endo: adrenal insufficiency. Metab: AL-
LERGIC REACTIONS.

Interactions
Drug-Drug: Posaconazole inhibits the CYP3A4 en-
zyme systems and should be expected to interact
with other drugs affected by this system.qcyclo-
sporine, sirolimus, and tacrolimus levels and
risk of toxicity; use with sirolimus contraindicated;
for cyclosporine and tacrolimus,pdose initially and
monitor levels frequently. Mayqquinidine and pi-
mozide levels and the risk for arrhythmias; concur-
rent use contraindicated. Mayqlevels and risk of
toxicity from ergot alkaloids, including ergota-
mine and dihydroergotamine; concurrent use
contraindicated. Mayqsimvastatin levels and the
risk for rhabdomyolysis; concurrent use contraindi-
cated. Rifabutin, phenytoin, cimetidine, and
efavirenzplevels and maypantifungal effective-
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ness; avoid concurrent use. Mayqlovastatin and
atorvastatin levels and risk for toxicity; use with
caution. Esomeprazole and metoclopramide
mayplevels and maypantifungal effectiveness.q
rifabutin levels; avoid concurrent use. Mayqdi-
goxin levels; monitor levels frequently.qphenyt-
oin, midazolam, ritonavir, and atazanavir lev-
els; monitor for excess clinical effect.qlevels and
risk of neurotoxicity of vinca alkaloids, including
vincristine and vinblastine; consider dose adjust-
ment.qlevels and risk of toxicity of HMG CoA re-
ductase inhibitors (statins); considerpstatin
dose. Mayqlevels and risk of adverse cardiovascu-
lar reactions to calcium channel blockers; con-
sider dosage reduction.

Route/Dosage
PO (Adults and Children �13 yr): Prophylaxis
of invasive fungal infections—200 mg 3 times
daily.
PO (Adults): Oropharyngeal candidiasis—100
mg 2 times daily for 1 day, then 100 mg daily for 13
days; Refractory oropharyngeal candidiasis—
400 mg 2 times daily.

Availability
Oral suspension (cherry): 40 mg/mL.

NURSING IMPLICATIONS
Assessment
● Assess for signs and symptoms of fungal infection.
● Lab Test Considerations: Monitor liver func-

tion tests prior to and periodically during therapy.
May causeqALT,qAST,qalkaline phosphatase
andqtotal bilirubin levels; generally reversible
on discontinuation. Discontinue posaconazole if
clinical signs and symptoms of liver disease de-
velop.

Potential Nursing Diagnoses
Risk for infection (Indications)

Implementation
● PO: Shake suspension well before use. Adminis-

ter with a full meal, liquid nutritional supplement
or an acidic carbonated beverage (ginger ale) to
enhance absorption. Rinse spoon for administra-
tion with water after each use. Alternative therapy
or close monitoring for breakthrough fungal in-
fections should be considered for patients unable
to eat a full meal or tolerate a nutritional supple-
ment.

Patient/Family Teaching
● Instruct patient to take posaconazole during or

immediately (within 20 min) following a full meal

or liquid nutritional supplement in order to en-
hance absorption. Take missed doses as soon as
remembered. Instruct patient to read the Patient
Information before taking posaconazole and
with each Rx refill; may be new information.

● Advise patient to notify health care professional if
severe diarrhea or vomiting occur; may decrease
posaconazole blood levels and allow break-
through fungal infections.

● Instruct patient to notify health care professional
of all Rx or OTC medications, vitamins, or herbal
products being taken and consult health care
professional before taking any new medications.

● Advise patient to notify health care professional if
pregnancy is planned or suspected or if breast-
feeding.

Evaluation/Desired Outcomes
● Resolution of clinical and laboratory indications

of fungal infections. Duration of therapy is based
on recovery from infection or neutropenia or im-
munosuppression.

potassium and sodium
phosphates
(po-tas-e-um/soe-dee-um foss-
fates)
K-Phos M.F, K-Phos Neutral, K-Phos
No. 2, Neutra-Phos, Uro-KP Neutral
Classification
Therapeutic: antiurolithics, mineral and
electrolyte replacements/supplements

Pregnancy Category C

Indications
Treatment and prevention of phosphate depletion in
patients who are unable to ingest adequate dietary
phosphate. Adjunct therapy of urinary tract infec-
tions with methenamine hippurate or mandelate.
Prevention of calcium urinary stones. Phosphate
salts of potassium may be used in hypokalemic pa-
tients with metabolic acidosis or coexisting phos-
phorus deficiency.

Action
Phosphate is present in bone and is involved in en-
ergy transfer and carbohydrate metabolism. Serves
as a buffer for the excretion of hydrogen ions by the
kidneys. Dibasic potassium phosphate is converted
in renal tubule to monobasic salt, resulting in uri-
nary acidification, which is required for methen-
amine hippurate or mandelate to be active as uri-
nary anti-infectives. Acidification of urine increases
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solubility of calcium, decreasing calcium stone for-
mation. Therapeutic Effects: Replacement of
phosphorus in deficiency states. Urinary acidifica-
tion. Increased efficacy of methenamine. Decreased
formation of calcium urinary tract stones.

Pharmacokinetics
Absorption: Well absorbed following oral admin-
istration. Vitamin D promotes GI absorption of phos-
phates.
Distribution: Phosphates enter extracellular flu-
ids and are then actively transported to sites of ac-
tion.
Metabolism and Excretion: Excreted mainly
(�90%) by the kidneys.
Half-life: Unknown.

TIME/ACTION PROFILE (effects on serum
phosphate levels)

ROUTE ONSET PEAK DURATION

PO unknown unknown unknown

Contraindications/Precautions
Contraindicated in: Hyperkalemia (potassium
salts); Hyperphosphatemia; Hypocalcemia; Severe
renal impairment; Untreated Addison’s disease (po-
tassium salts).
Use Cautiously in: Hyperparathyroidism; Cardiac
disease; Hypernatremia (sodium phosphate only);
Hypertension (sodium phosphate only); Renal im-
pairment.

Adverse Reactions/Side Effects
Related to hyperphosphatemia, unless otherwise in-
dicated.
CNS: confusion, dizziness, headache, weakness.
CV: ARRHYTHMIAS, CARDIAC ARREST, bradycardia, ECG
changes (absent P waves, widening of the QRS com-
plex with biphasic curve, peaked T waves), edema.
GI: diarrhea, abdominal pain, nausea, vomiting. F
and E: hyperkalemia, hypernatremia, hyperphos-
phatemia, hypocalcemia, hypomagnesemia. MS:
hypocalcemia, hyperkalemia—muscle cramps.
Neuro: flaccid paralysis, heaviness of legs, pares-
thesias, tremors.

Interactions
Drug-Drug: Concurrent use of potassium-spar-
ing, diuretics, ACE inhibitors, or angiotensin II
receptor blockers with potassium phosphates may
result in hyperkalemia. Concurrent use of cortico-
steroids with sodium phosphate may result in hy-
pernatremia. Concurrent administration of cal-
cium-, magnesium-, or aluminum-containing
compoundspabsorption of phosphates by forma-
tion of insoluble complexes. Vitamin D enhances
the absorption of phosphates.

Drug-Food: Oxalates (in spinach and rhubarb)
and phytates (in bran and whole grains) maypab-
sorption of phosphates by binding them in the GI
tract.

Route/Dosage
Phosphorous Supplementation
PO (Adults and Children �4 yr): 250–500 mg
(8–16 mmol) phosphorus (1–2 packets) 4 times
daily.
PO (Children �4 yr): 250 mg (8 mmol) phospho-
rus (1 packet) 4 times daily.

Urinary Acidification
PO (Adults): 2 tablets 4 times/day.

Maintenance Phosphorus
PO (Adults): 50–150 mmol/day in divided doses.
PO (Children): 2–3 mmol/kg/day in divided
doses.

Availability
Potassium and Sodium Phosphates
Tablets (K-Phos MF): elemental phosphorus
125.6 mg (4 mmol), sodium 67 mg (2.9 mEq), and
potassium 44.5 mg (1.1 mEq). Tablets (K-Phos
Neutral): elemental phosphorus 250 mg (8
mmol), sodium 298 mg (13 mEq), and potassium
45 mg (1.1 mEq). Tablets (K-Phos No.2): ele-
mental phosphorus 250 mg (8 mmol), sodium 134
mg (5.8 mEq), and potassium 88 mg (2.3 mEq).
Tablets (Uro-KP Neutral): elemental phosphorus
258 mg, sodium 262.4 mg (10.8 mEq), and potas-
sium 49.4 mg (1.3 mEq). Powder for oral solu-
tion (Neutra-Phos): elemental phosphorus 250
mg (8 mmol), sodium 164 mg (7.1 mEq), and po-
tassium 278 mg (7.1 mEq)/packet.

NURSING IMPLICATIONS
Assessment
● Assess patient for signs and symptoms of hypoka-

lemia (weakness, fatigue, arrhythmias, presence
of U waves on ECG, polyuria, polydipsia) and hy-
pophosphatemia (anorexia, weakness, decreased
reflexes, bone pain, confusion, blood dyscrasias)
throughout therapy.

● Monitor intake and output ratios and daily
weight. Report significant discrepancies.

● Lab Test Considerations: Monitor serum
phosphate, potassium, sodium, and calcium lev-
els prior to and periodically throughout therapy.
Increased phosphate may cause hypocalcemia.

● Monitor renal function studies prior to and peri-
odically throughout therapy.

● Monitor urinary pH in patients receiving potas-
sium and sodium phosphate as a urinary acidi-
fier.
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Potential Nursing Diagnoses
Imbalanced nutrition: less than body requirements
(Indications)

Implementation
● PO: Tablets should be dissolved in a full glass of

water. Allow mixture to stand for 2–5 min to en-
sure it is fully dissolved. Solutions prepared by
pharmacy should not be further diluted.

● Medication should be administered after meals to
minimize gastric irritation and laxative effect.

● Do not administer simultaneously with antacids
containing aluminum, magnesium, or calcium.

Patient/Family Teaching
● Explain to the patient the purpose of the medica-

tion and the need to take as directed. Take
missed doses as soon as remembered unless
within 1 or 2 hr of the next dose. Explain that the
tablets should not be swallowed whole. Tablets
should be dissolved in water.

● Instruct patients in low-sodium diet (see
Appendix M).

● Advise patient of the importance of maintaining a
high fluid intake (drinking at least one 8-oz glass
of water each hr) to prevent kidney stones.

● Instruct the patient to promptly report diarrhea,
weakness, fatigue, muscle cramps, unexplained
weight gain, swelling of lower extremities, short-
ness of breath, unusual thirst, or tremors.

Evaluation/Desired Outcomes
● Prevention and correction of serum phosphate

and potassium deficiencies.
● Maintenance of acid urine.
● Decreased urine calcium, which prevents forma-

tion of renal calculi.

potassium iodide, See IODINE,
IODIDE.

HIGH ALERT

POTASSIUM SUPPLEMENTS
(poe-tass-ee-um)
potassium acetate
potassium bicarbonate
potassium bicarbonate/potassium
chloride

Neo-K

potassium bicarbonate/potassium
citrate
Effer-K, K-Lyte DS

potassium chloride
K�10, Kalium Durules, Kaon Cl-10,
KCl, K-Long, Klor-Con, Klor-Con
M10, Klor-Con M15, Klor-Con M20,
Klotrix, K-Tab, Micro-K, Micro-K 10,
Ten-K

potassium gluconate
Potassium-Rougier

Classification
Therapeutic: mineral and electrolyte re-
placements/supplements

Pregnancy Category C

Indications
PO, IV: Treatment/prevention of potassium deple-
tion. IV: Arrhythmias due to digoxin toxicity.

Action
Maintain acid-base balance, isotonicity, and electro-
physiologic balance of the cell. Activator in many en-
zymatic reactions; essential to transmission of nerve
impulses; contraction of cardiac, skeletal, and
smooth muscle; gastric secretion; renal function; tis-
sue synthesis; and carbohydrate metabolism. Ther-
apeutic Effects: Replacement. Prevention of defi-
ciency.

Pharmacokinetics
Absorption: Well absorbed following oral admin-
istration.
Distribution: Enters extracellular fluid; then ac-
tively transported into cells.
Metabolism and Excretion: Excreted by the
kidneys.
Half-life: Unknown.

TIME/ACTION PROFILE (q in serum
potassium levels)

ROUTE ONSET PEAK DURATION

PO unknown 1–2 hr unknown
IV rapid end of infu-

sion
unknown

Contraindications/Precautions
Contraindicated in: Hyperkalemia; Severe renal
impairment; Untreated Addison’s disease; Severe tis-
sue trauma; Hyperkalemic familial periodic paraly-
sis; Some products may contain tartrazine (FDC yel-
low dye #5) or alcohol; avoid using in patients with
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known hypersensitivity or intolerance; Potassium ac-
etate injection contains aluminum, which may be-
come toxic with prolonged use to high risk groups
(renal impairment, premature neonates).
Use Cautiously in: Cardiac disease; Renal impair-
ment; Diabetes mellitus (liquids may contain sugar);
Hypomagnesemia (may make correction of hypoka-
lemia more difficult); GI hypomotility including dys-
phagia or esophageal compression from left atrial
enlargement (tablets, capsules); Patients receiving
potassium-sparing drugs.

Adverse Reactions/Side Effects
CNS: confusion, restlessness, weakness. CV: AR-
RHYTHMIAS, ECG changes. GI: abdominal pain, diar-
rhea, flatulence, nausea, vomiting; tablets, capsules
only, GI ulceration, stenotic lesions. Local: irrita-
tion at IV site. Neuro: paralysis, paresthesia.

Interactions
Drug-Drug: Use with potassium-sparing diu-
retics or ACE inhibitors or angiotensin II re-
ceptor antagonists may lead to hyperkalemia. An-
ticholinergics mayqGI mucosal lesions in
patients taking wax-matrix potassium chloride prep-
arations.

Route/Dosage
Expressed as mEq of potassium. Potassium acetate
contains 10.2 mEq/g; potassium bicarbonate con-
tains 10 mEq potassium/g; potassium chloride con-
tains 13.4 mEq potassium/g; potassium gluconate
contains 4.3 mEq/g.

Normal Daily Requirements
PO, IV (Adults): 40–80 mEq/day.
PO, IV (Children): 2–3 mEq/kg/day.
PO, IV (Neonates): 2–6 mEq/kg/day.

Prevention of Hypokalemia during Di-
uretic Therapy
PO (Adults): 20–40 mEq/day in 1–2 divided
doses; single dose should not exceed 20 mEq.
PO (Neonates , Infants, and Children): 1–2
mEq/kg/day in 1–2 divided doses.

Treatment of Hypokalemia
PO (Adults): 40–100 mEq/day in divided doses.
PO (Neonates , Infants, and Children): 2–5
mEq/kg/day in divided doses.
IV (Adults): Serum potassium �2.5 mEq/L—Up
to 20 mEq/day as an infusion (not to exceed 10
mEq/hr) or a concentration of 40 mEq/L via periph-
eral line (up to 100 mEq/L have been used via cen-
tral line [unlabeled]). Serum potassium �2 mEq/L
with symptoms—Up to 40 mEq/day as an infusion
(rate should generally not exceed 20 mEq/hr).
IV (Neonates , Infants, and Children): 0.5–1
mEq/kg/dose (maximum 30 mEq/dose) as an infu-

sion to infuse at 0.3–0.5 mEq/kg/hr (maximum in-
fusion rate 1 mEq/kg/hr).

Availability
Potassium Acetate (generic available)
Concentrate for injection (contains alumi-
num): 2 mEq/mL, 4 mEq/mL.

Potassium Bicarbonate (generic avail-
able)
Tablets for effervescent oral solution: 25 mEq.

Potassium Bicarbonate/Potassium Chlo-
ride (generic available)
Tablets for effervescent oral solution: 12
mEq, 25 mEq.

Potassium Bicarbonate/Potassium Citrate
(generic available)
Tablets for effervescent oral solution: 10 mEq,
20 mEq, 25 mEq, 50 mEq.

Potassium Chloride (generic available)
Extended-release tablets: 8 mEq, 10 mEq, 15
mEq, 20 mEq. Cost: Generic—8 mEq $41.39/90,
10 mEq $41.39/90, 20 mEq $42.95/90. Extended-
release capsules: 8 mEq, 10 mEq. Cost: Ge-
neric—8 mEq $85.97/90, 10 mEq $85.97/90.
Oral solution: 20 mEq/15 mL, 40 mEq/15 mL.
Cost: Generic—20 mEq/15 mL $4.00/473 mL.
Powder/packets for oral solution: 20-mEq/
packet, 25-mEq/packet. Concentrate for injec-
tion: 0.1 mEq/mL in 10-mEq ampules and vials, 0.2
mEq/mL in 10- and 20-mEq ampules and vials, 0.3
mEq/mL in 30-mEq ampules and vials, 0.4 mEq/mL
in 20- and 40-mEq ampules and vials, 1.5 mEq/mL,
2 mEq/mL, 3 mEq/mL. Solution for IV infusion:
10 mEq/L in various dextrose and saline solutions in
250-, 500-, and 100-mL containers, 20 mEq/L in
dextrose/saline/LRs in 250-, 500-, and 100-mL con-
tainers, 30 mEq/L in various dextrose and saline so-
lutions in 250-, 500-, and 100-mL containers, 40
mEq/L in various dextrose and saline solutions in
250-, 500-, and 100-mL containers.

Potassium Gluconate (generic available)
Tablets: 2 mEq, 5 mEq. Elixir: 20 mEq/15 mL.

NURSING IMPLICATIONS
Assessment
● Assess for signs and symptoms of hypokalemia

(weakness, fatigue, U wave on ECG, arrhythmias,
polyuria, polydipsia) and hyperkalemia (see Tox-
icity and Overdose).

● Monitor pulse, BP, and ECG periodically during
IV therapy.

● Lab Test Considerations: Monitor serum po-
tassium before and periodically during therapy.
Monitor renal function, serum bicarbonate, and
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pH. Determine serum magnesium level if patient
has refractory hypokalemia; hypomagnesemia
should be corrected to facilitate effectiveness of
potassium replacement. Monitor serum chloride
because hypochloremia may occur if replacing
potassium without concurrent chloride.

● Toxicity and Overdose: Symptoms of toxicity
are those of hyperkalemia (slow, irregular heart-
beat; fatigue; muscle weakness; paresthesia; con-
fusion; dyspnea; peaked T waves; depressed ST
segments; prolonged QT segments; widened QRS
complexes; loss of P waves; and cardiac arrhyth-
mias).

● Treatment includes discontinuation of potassium,
administration of sodium bicarbonate to correct
acidosis, dextrose and insulin to facilitate passage
of potassium into cells, calcium salts to reverse
ECG effects (in patients who are not receiving di-
goxin), sodium polystyrene used as an exchange
resin, and/or dialysis for patient with impaired
renal function.

Potential Nursing Diagnoses
Imbalanced nutrition: less than body requirements
(Indications)

Implementation
● High Alert: Medication errors involving too

rapid infusion or bolus IV administration of po-
tassium chloride have resulted in fatalities. See IV
administration guidelines below.

● For most purposes, potassium chloride should be
used, except for renal tubular acidoses (hyperch-
loremic acidosis), in which other salts are more
appropriate (potassium bicarbonate, potassium
citrate, or potassium gluconate).

● If hypokalemia is secondary to diuretic therapy,
consideration should be given to decreasing the
dose of diuretic, unless there is a history of signif-
icant arrhythmias or concurrent digitalis glyco-
side therapy.

● PO: Administer with or after meals to decrease GI
irritation.

● Use of tablets and capsules should be reserved for
patients who cannot tolerate liquid preparations.

● Dissolve effervescent tablets in 3–8 oz of cold
water. Ensure that effervescent tablet is fully dis-
solved. Powders and solutions should be diluted
in 3–8 oz of cold water or juice (do not use to-
mato juice if patient is on sodium restriction). In-
struct patient to drink slowly over 5–10 min.

● Tablets and capsules should be taken with a meal
and full glass of water. Do not chew or crush en-
teric-coated or extended-release tablets or cap-
sules. Micro-K ExtenCaps capsules can be opened

and sprinkled on soft food (pudding, apple-
sauce) and swallowed immediately with a glass of
cool water or juice.

● IV: Assess for extravasation; severe pain and tis-
sue necrosis may occur. High Alert: Never ad-
minister potassium IV push or bolus.

Potassium Acetate
● Continuous Infusion: High Alert: Do not ad-

minister undiluted. Each single dose must be di-
luted and thoroughly mixed in 100–1000 mL of
dextrose, saline, Ringer’s or LR, dextrose/saline,
dextrose/Ringer’s, or LR combinations. Usually
limited to 80 mEq/L via peripheral line (200
mEq/L via central line).

● Rate: High Alert: Infuse slowly, at a rate up to
10 mEq/hr in adults or 0.5 mEq/kg/hr in children
on general care areas. Check hospital policy for
maximum infusion rates (maximum rate in moni-
tored setting 40 mEq/hr in adults or 1 mEq/kg/hr
in children).

● Y-Site Compatibility: ciprofloxacin.

Potassium Chloride
● Continuous Infusion: High Alert: Do not ad-

minister concentrations of �1.5 mEq/mL undi-
luted; fatalities have occurred. Concentrated
products have black caps on vials or black stripes
above constriction on ampules and are labeled
with a warning about dilution requirement. Each
single dose must be diluted and thoroughly mixed
in 100–1000 mL of IV solution. Usually limited to
80 mEq/L via peripheral line (200 mEq/L via cen-
tral line).

● Concentrations of 0.1 and 0.4 mEq/mL are in-
tended for administration via calibrated infusion
device and do not require dilution.

● Rate: High Alert: Infuse slowly, at a rate up to
10 mEq/hr in adults or 0.5 mEq/kg/hr in children
in general care areas. Check hospital policy for
maximum infusion rates (maximum rate in moni-
tored setting 40 mEq/hr in adults or 1 mEq/kg/hr
in children). Use an infusion pump.

● Solution Compatibility: May be diluted in dex-
trose, saline, Ringer’s solution, LR, dextrose/sa-
line, dextrose/Ringer’s solution, and dextrose/LR
combinations. Commercially available premixed
with many of the above IV solutions.

● Y-Site Compatibility: acyclovir, alemtuzumab,
alfentanil, allopurinol, alprostadil, amifostine,
amikacin, aminophylline, amiodarone, ampho-
tericin B liposome, anidulafungin, argatroban,
ascorbic acid, atracurium, atropine, aztreonam,
benztropine, betamethasone, bivalirudin, bleomy-
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cin, bumetanide, buprenorphine, butorphanol,
calcium chloride, calcium gluconate, carbopla-
tin, carmustine, caspofungin, cefazolin, cefopera-
zone, cefotaxime, cefotetan, cefoxitin, ceftaroline,
ceftazidime, ceftriaxone, cefuroxime, chloram-
phenicol, chlorpromazine, ciprofloxacin, cisatra-
curium, cisplatin, cladribine, clindamycin, cyano-
cobalamin, cyclophosphamide, cyclosporine,
cytarabine, dactinomycin, daptomycin, dexame-
thasone sodium phosphate, dexmedetomidine,
digoxin, diltiazem, diphenhydramine, dobuta-
mine, docetaxel, dopamine, doripenem, doxacu-
rium, doxorubicin hydrochloride, doxorubicin li-
posome, doxycycline, droperidol, edrophonium,
enalaprilat, ephedrine, epinephrine, epirubicin,
epoetin alfa, eptifibatide, ertapenem, esmolol,
conjugated estrogens, etoposide, etoposide phos-
phate, famotidine, fenoldopam, fentanyl, filgras-
tim, fluconazole, fludarabine, fluorouracil, folic
acid, furosemide, ganciclovir, gemcitabine, gen-
tamicin, granisetron, heparin, hydrocortisone,
hydromorphone, idarubicin , ifosfamide, imipe-
nem/cilastatin, indomethacin, insulin, irinotecan,
isoproterenol, ketamine, ketorolac, labetalol, lev-
ofloxacin, lidocaine, linezolid, lorazepam, mag-
nesium sulfate, mannitol, mechlorethamine, mel-
phalan, meperidine, meropenem, metaraminol,
methotrexate, methoxamine, methyldopate,
methylergonovine, meticlopramide, metoprolol,
metronidazole, micafungin, midazolam, milri-
none, mitoxandrone, morphine, multivitamine,
mycophenolate, nafcillin, nalbuphine, naloxone,
neostigmine, nesiritide, nicardipine, nitroglyc-
erin, nitroprusside, norepinephrine, octreotide,
ondansetron, oxacillin, oxaliplatin, oxytocin, pa-
clitaxel, palonosetron, pamidronate, pancuro-
nium, pantoprazole, papaverine, pemetrexed,
penicillin G, pentazocine, pentobarbital, pheno-
barbital, phentolamine, phenylephrine, phytona-
dione, piperacillin/tazobactam, procainamide,
prochlorperazine, propofol, propranolol, prot-
amine, pyridostigmine, pyridoxime, quinupristin/
dalfopristin, ranitidine, remifentanil, rituximab,
rocuronium, sargramostim, scopolamine, so-
dium acetate, sodium bicarbonate, streptokinase,
succinylcholine, tacrolimus, telavancin, tenipo-
side, theophylline, thiamine, thiotepa, ticarcillin/
clavulanate, tirofiban, tobramycin, tolazoline,
trastuzumab, trimetaphan, vancomycin, vasopres-
sin, verapamil, vincristine, vinorelbine, voricona-
zole, warfarin, zidovudine, zoledronic acid.

● Y-Site Incompatibility: amphotericin B choles-
teryl, amphotericin B colloidal, azithromycin,
dantrolene, diazepam, diazoxide, haloperidol,
pentamidine, phenytoin, trimethoprim/sulfameth-
oxazole.

Patient/Family Teaching
● Explain to patient purpose of the medication and

the need to take as directed, especially when con-
current digoxin or diuretics are taken. Take
missed doses as soon as remembered within 2
hr; if not, return to regular dose schedule. Do not
double dose.

● Emphasize correct method of administration. GI
irritation or ulceration may result from chewing
enteric-coated tablets or insufficient dilution of
liquid or powder forms.

● Some extended-release tablets are contained in a
wax matrix that may be expelled in the stool. This
occurrence is not significant.

● Instruct patient to avoid salt substitutes or low-
salt milk or food unless approved by health care
professional. Patient should be advised to read all
labels to prevent excess potassium intake.

● Advise patient regarding sources of dietary potas-
sium (see Appendix M). Encourage compliance
with recommended diet.

● Instruct patient to report dark, tarry, or bloody
stools; weakness; unusual fatigue; or tingling of
extremities. Notify health care professional if nau-
sea, vomiting, diarrhea, or stomach discomfort
persists. Dosage may require adjustment.

● Emphasize the importance of regular follow-up
exams to monitor serum levels and progress.

Evaluation/Desired Outcomes
● Prevention and correction of serum potassium

depletion.
● Cessation of arrhythmias caused by digoxin toxic-

ity.

pramipexole (pra-mi-pex-ole)
Mirapex, Mirapex ER
Classification
Therapeutic: antiparkinson agents
Pharmacologic: dopamine agonists

Pregnancy Category C

Indications
Management of Parkinson’s disease. Restless leg
syndrome (immediate-release only).

Action
Stimulates dopamine receptors in the striatum of the
brain. Therapeutic Effects: Decreased tremor
and rigidity in Parkinson’s disease. Decreased leg
restlessness.

Pharmacokinetics
Absorption: �90% absorbed following oral ad-
ministration.
Distribution: Widely distributed.
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Metabolism and Excretion: 90% excreted un-
changed in urine.
Half-life: 8 hr (qin geriatric patients and patients
with renal impairment).

TIME/ACTION PROFILE (blood levels)

ROUTE ONSET PEAK DURATION

PO unknown 2 hr 8 hr
PO-ER unknown 6 hr 24 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity.
Use Cautiously in: Renal impairment (qdosing
interval recommended if CCr �60 mL/min [immedi-
ate-release] or CCr �50 mL/min [extended-re-
lease]); OB, Lactation, Pedi: Safety not established;
Geri:qrisk of hallucinations.

Adverse Reactions/Side Effects
CNS: SLEEP ATTACKS, amnesia, dizziness, drowsiness,
hallucinations, weakness, abnormal dreams, confu-
sion, dyskinesia, extrapyramidal syndrome, head-
ache, insomnia, urges (gambling, sexual). CV: or-
thostatic hypotension. Derm: melanoma. GI:
constipation, dry mouth, dyspepsia, nausea, tooth
disease. GU: urinary frequency. MS: leg cramps.
Neuro: hypertonia, unsteadiness/falling.

Interactions
Drug-Drug: Concurrent levodopaqrisk of hallu-
cinations and dyskinesia. Effectiveness may beqby
cimetidine. Effectiveness may bepby dopamine
antagonists, including butyrophenones, meto-
clopramide, phenothiazines, or thioxanthe-
nes.

Route/Dosage
When switching from immediate-release
to extended-release product, the same
total daily dose can be used.

Parkinson’s Disease
PO (Adults): Immediate–release-0.125 mg 3
times daily initially; may beqq 5–7 days (range
1.5–4.5 mg/day in 3 divided doses); Extended-re-
lease—0.375 mg once daily; may beqto 0.75 mg
once daily in 5–7 days, and thenqq 5–7 days by
0.75 mg/day (max dose � 4.5 mg/day).

Renal Impairment
PO (Adults Immediate-release): CCr 35–59
mL/min—0.125 mg twice daily initially, may beq
q 5–7 days up to 1.5 mg twice daily; CCr 15–34
mL/min—0.125 mg daily initially, may beqq 5–7
days up to 1.5 mg daily.

Renal Impairment
PO (Adults Extended-release): CCr 30–50 mL/
min—0.375 mg every other day; may considerq
dose to 0.375 mg once daily after 1 wk based on re-
sponse and tolerability; mayqin 0.375 mg incre-
ments after 1 wk (max dose � 2.25 mg/day).

Restless Leg Syndrome
PO (Adults): 0.125 mg daily 1–3 hr before bed-
time. May beqat 4–7 day intervals to 0.25 mg
daily, then up to 0.5 mg daily.

Renal Impairment
PO (Adults Immediate-release): CCr 20–60
mL/min—0.125 mg daily 1–3 hr before bedtime.
May beqat 14-day intervals to 0.25 mg daily, then
up to 0.5 mg daily.

Availability (generic available)
Immediate-release tablets: 0.125 mg, 0.25 mg,
0.5 mg, 0.75 mg, 1 mg, 1.5 mg. Extended-release
tablets: 0.375 mg, 0.75 mg, 1.5 mg, 3 mg, 4.5 mg.

NURSING IMPLICATIONS
Assessment
● Assess patient for confusion or hallucinations.

Notify health care professional if these occur.
● Monitor ECG and BP frequently during dosage ad-

justment and periodically throughout therapy.
● Assess patient for drowsiness and sleep attacks.

Drowsiness is a common side effect of pramipex-
ole, but sleep attacks or episodes of falling asleep
during activities that require active participation
may occur without warning. Assess patient for
concomitant medications that have sedating ef-
fects or may increase serum pramipexole levels
(see Interactions). May require discontinuation
of therapy.

● Parkinson’s Disease: Assess patient for signs
and symptoms of Parkinson’s disease (tremor,
muscle weakness and rigidity, ataxia) before and
throughout therapy.

● Restless Leg Syndrome: Assess sleep patterns
and frequency of restless leg disturbances.

Potential Nursing Diagnoses
Impaired physical mobility (Indications)
Risk for injury (Indications, Side Effects)

Implementation
● Do not confuse Mirapex (pramipexole) with Mir-

alax (polyethylene glycol).
● An attempt to reduce the dose of levodopa/carbi-

dopa may be made cautiously during pramipex-
ole therapy.
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● PO: Administer with meals to minimize nausea;
usually resolves with continued therapy. Swallow
extended-release tablets whole; do not crush,
break, or chew.

Patient/Family Teaching
● Instruct patient to take medication as directed.

Take missed doses or immediate-release product
as soon as remembered if it is not almost time for
next dose. If extended release tablets are missed,
skip dose and take next regular dose. Do not
double doses. Consult health care professional
before reducing dose or discontinuing medica-
tion. Advise patient to read the Patient Informa-
tion sheet before taking and with each Rx refill,
changes may occur.

● May cause drowsiness and unexpected episodes
of falling asleep. Caution patient to avoid driving
or other activities requiring alertness until re-
sponse to medication is known. Advise patient to
notify health care professional if episodes of fall-
ing asleep occur.

● Advise patient to change position slowly to mini-
mize orthostatic hypotension. May occur more
frequently during initial therapy.

● Instruct patient to notify health care professional
of all Rx or OTC medications, vitamins, or herbal
products being taken and consult health care
professional before taking any new medications.

● Advise patient to have periodic skin exams to
check for lesions that may be melanoma.

● Advise patient to notify health care professional if
new or increased gambling, sexual, or other in-
tense urges occur.

● Advise female patient to notify health care profes-
sional if pregnancy is planned or suspected or if
breastfeeding or planning to breastfeed.

Evaluation/Desired Outcomes
● Decreased tremor and rigidity in Parkinson’s dis-

ease.
● Decrease in restless legs and improved sleep.

HIGH ALERT

pramlintide (pram-lin-tide)
Symlin
Classification
Therapeutic: antidiabetics
Pharmacologic: hormones

Pregnancy Category C

Indications
Used with mealtime insulin in the management of di-
abetics whose blood sugar cannot be controlled by
optimal insulin therapy; can be used with other
agents (sulfonylureas, metformin).

Action
Acts as a synthetic analogue of amylin, an endoge-
nous pancreatic hormone that helps to control post-
prandial hyperglycemia; effects include slowed gas-
tric emptying, suppression of glucagon secretion
and regulation of food intake. Therapeutic Ef-
fects: Improved control of postprandial hyperglyce-
mia.

Pharmacokinetics
Absorption: 30–40% absorbed following subcu-
taneous administration.
Distribution: Does not appear to significantly
cross the placenta.
Metabolism and Excretion: Metabolized by the
kidneys; major metabolite has pharmacologic prop-
erties similar to the parent compound.
Half-life: 48 min.

TIME/ACTION PROFILE (effect on blood
sugar*)

ROUTE ONSET PEAK DURATION

Subcut rapid 20 min 3 hr

*Blood level

Contraindications/Precautions
Contraindicated in: Hypersensitivty; Inability to
identify hypoglycemia; Gastroparesis or need for
medications to stimulate gastric motility; Poor com-
pliance with current insulin regimen or self-moni-
toring; HbA1c �9%; Recurring severe hypoglycemia
within the last 6 mo, requiring treatment; OB: Insu-
lin is the drug of choice for blood glucose control
during pregnancy; Pedi: Safety not established.
Use Cautiously in: Lactation: Lactation.

Adverse Reactions/Side Effects
Noted for concurrent use with insulin.
CNS: dizziness, fatigue, headache. Resp: cough.
GI: nausea, abdominal pain, anorexia, vomiting.
Endo: HYPOGLYCEMIA. Derm: local allergy. MS: ar-
thralgia. Misc: injection site reactions, systemic al-
lergic reactions.

Interactions
Drug-Drug:qlikelihood of hypoglycemia with
short-acting insulin;pdose of short-acting pre-
meal insulin by 50%. Avoid concurrent use with
other agents thatpGI motility, including atropine
and other anticholinergics. Avoid concurrent use
with other agents thatpGI absorption of nutrients,
including �-glucosidase inhibitors including
acarbose and miglitol. May delay oral absorption
of concurrently administered drugs; if prompt ab-
sorption is desired, administer 1 hr before or 2 hr
after pramlintide.
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Route/Dosage
Insulin-using Type 2 Diabetes
Subcut (Adults): 60 mcg, immediately prior to
major meals initially, if no significant nausea occurs,
dose may beqto 120 mcg.

Type 1 Diabetes
Subcut (Adults): 15 mcg, immediately prior to
major meals initially, if no significant nausea occurs,
dose may beqby 15 mcg every 3 days up to 60 mcg.

Availability
Pen-injector: 1000 mcg/mL. Solution for injec-
tion: 600 mcg/mL.

NURSING IMPLICATIONS
Assessment
● Assess hemoglobin A1c, recent blood glucose

monitoring data, history of insulin-induced hypo-
glycemia, current insulin regimen, and body
weight prior to initiation of therapy.

● Assess for signs and symptoms of hypoglycemia
(hunger, headache, sweating, tremor, irritability, dif-
ficulty concentrating, loss of consciousness, coma,
seizure), occurs within 3 hr of injection. Pramlintide
alone does not cause hypoglycemia, may increase
risk when administered with insulin.

● Lab Test Considerations: Monitor blood glu-
cose frequently, including pre- and post-meals
and at bedtime.

Potential Nursing Diagnoses
Noncompliance (Patient/Family Teaching)

Implementation
● High Alert: Dose errors are a potential problem

with administration of pramlintide. Pramlintide is
available in a concentration of 0.6 mg/mL, dosing
is in mcg, and insulin syringe for administration
is in units. Carefully review dosing and conversion
table prior to administration.

● Administer pramlintide and insulin as separate
injections; do not mix.

● Adjust insulin doses to optimize glycemic control
once target dose of pramlintide is achieved and
nausea has subsided.

● Subcut: Administer immediately prior to major
meals �250 kcal or containing �30 g of carbo-
hydrate. Reduce preprandial rapid-acting, short-
acting, and fixed-mix insulin doses by 50%. Use a
U-100 syringe (preferably a 0.3 mL size) for opti-
mal accuracy. Administer into abdomen or thigh,
rotating injection sites. Do not administer solu-
tions that are cloudy. Store unopened vials in re-

frigerator. Opened vials may be refrigerated or
kept at room temperature for up to 28 days.

Patient/Family Teaching
● Instruct patient in proper use of pramlintide (in-

jection technique, timing of doses, storage, and
disposal of equipment). Make sure patient under-
stands dosing and preparation of correct dose.
Emphasize importance of adherence to meal
planning, physical activity, recognition and man-
agement of hypoglycemia and hyperglycemia, and
assessment of diabetes complications. Advise pa-
tient to read the Medication Guide before use
and with each refill for new information.

● Review with patient how to handle illness or
stress, inadequate or omitted insulin dose, inad-
vertent administration of increased dose of insu-
lin or pramlintide, inadequate food intake or
missed meals. If a dose is missed, wait until the
next meal and take usual dose; do not give an ad-
ditional injection.

● Instruct patient to contact health care professional at
least once a week until target dose of pramlintide is
achieved, pramlintide is well-tolerated, and blood
glucose concentrations are stable.

● May cause difficulty concentrating. Caution pa-
tient to avoid driving or other activities requiring
alertness until response to medication is known.

● Inform patient that signs of local allergy (redness,
swelling, itching at site of injection) usually re-
solve within a few days to a few weeks; may be re-
lated to pramlintide, irritants in skin cleansing
agent or improper injection technique.

● Advise patient to contact health care professional
if recurrent nausea or hypoglycemia occur; may
lead to increased risk of severe hypoglycemia.
Discontinue pramlintide therapy if recurrent un-
explained hypoglycemia requiring medical assist-
ance, persistent clinically significant nausea, or
noncompliance with self-monitoring of blood
glucose concentrations, insulin dose adjustments,
or scheduled health care professional contacts or
recommended clinic visits occur.

● Advise patient to contact health care professional
before taking other Rx, OTC, vitamins, or herbal
products with pramlintide and to avoid concur-
rent alcohol use.

● Advise female patients to notify health care pro-
fessional if pregnancy is planned or suspected or
if breastfeeding.

Evaluation/Desired Outcomes
● Reduction in postprandial glucose concentra-

tions.



Name /bks_51510_deglin_dg/51510_p        02/21/2012 02:09PM     Plate # 0-Compositepg 1044   # 74

1044 prasugrel

REMS

prasugrel (pra-soo-grel)
Effient
Classification
Therapeutic: antiplatelet agents
Pharmacologic: thienopyridines

Pregnancy Category B

Indications
Reduction of thrombotic cardiovascular events (in-
cluding stent thrombosis) in patients with acute cor-
onary syndrome who will be managed with PCI in-
cluding patients with unstable angina or
non-ST-elevation myocardial infarction (NSTEMI).
Reduction of thrombotic cardiovascular events (in-
cluding stent thrombosis) in patients with STEMI
when managed with either primary/delayed PCI.

Action
Acts by irreversibly binding its active metabolite to
the P2Y12 class of ADP receptors on platelets; inhib-
iting platelet activation and aggregation. Therapeu-
tic Effects: Decreased thrombotic events including
cardiovascular death, nonfatal myocardial infarction
(MI) and nonfatal stroke.

Pharmacokinetics
Absorption: Well absorbed following oral admin-
istration (79%), then rapidly converted to an active
metabolite.
Distribution: Unknown.
Protein Binding: Active metabolite—98%.
Metabolism and Excretion: Active metabolite is
metabolized to two inactive compounds; 68% ex-
creted in the urine and 27% in feces as inactive me-
tabolites.
Half-life: Active metabolite—7 hr (range 2–15
hr).

TIME/ACTION PROFILE (effect on platelet
function)

ROUTE ONSET PEAK DURATION

PO within 1 hr 2 hr 5–9 days†

† Following discontinuation.

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Active path-
ological bleeding; History of transient ischemic at-
tack or stroke.
Use Cautiously in: Patients about to undergo cor-
onary artery bypass grafting (CABG) (qrisk of
bleeding; discontinue at least 7 days prior to sur-
gery); Premature discontinuation (qrisk of stent
thrombosis, MI, and death); Body weight �60 kg,
propensity to bleed, severe hepatic impairment,

concurrent use of medications thatqthe risk of
bleeding (qrisk of bleeding); Hypotension in the
setting of recent coronary angiography, PCI, CABG,
or other surgical procedure (suspect bleeding but
do not discontinue prasugrel); Geri: Use in patients
�75 yr of age generally not recommended (qrisk of
fatal/intracranial bleeding and questionable benefit,
except in high-risk patients such as diabetes or prior
MI); OB: Use only if potential benefit to mother justi-
fies potential risk to fetus; Lactation: Use only if po-
tential benefit to the mother justifies potential risk to
nursing infant; Pedi: Safety and effectiveness not es-
tablished.

Adverse Reactions/Side Effects
CNS: dizziness, fatigue, headache. Resp: cough,
dyspnea. CV: atrial fibrillation, bradycardia, hyper-
tension, hypotension, peripheral edema. GI: diar-
rhea, nausea. Derm: rash. Hemat: BLEEDING,
THROMBOTIC THROMBOCYTOPENIC PURPURA, leuko-
penia. Metab: hyperlipidemia. MS: back pain, ex-
tremity pain. Misc: allergic reactions including AN-
GIOEDEMA, fever, non-cardiac chest pain.

Interactions
Drug-Drug:qrisk of bleeding with warfarin and
NSAIDs.

Route/Dosage
Aspirin 75–325 mg/daily should be taken concur-
rently.
PO (Adults �60 kg): 60 mg initially as a loading
dose, then 10 mg once daily.
PO (Adults � 60 kg): Consider maintenance dose
of 5 mg once daily.

Availability
Tablets: 5 mg, 10 mg.

NURSING IMPLICATIONS
Assessment
● Assess patient for symptoms of stroke, peripheral

vascular disease, or MI periodically during ther-
apy.

● Monitor patient for signs of thrombotic thrombo-
cytic purpura (thrombocytopenia, microangio-
pathic hemolytic anemia, neurologic findings, re-
nal dysfunction, fever). May rarely occur, even
after short exposure (�2 wk). Requires prompt
treatment.

● Lab Test Considerations: Monitor bleeding
time during therapy. Prolonged bleeding time,
which is time- and dose-dependent, is expected.

● Monitor CBC with differential and platelet count
periodically during therapy. Thrombocytopenia
and anemia may rarely occur.

Potential Nursing Diagnoses
Risk for injury (Indications, Side Effects)
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Implementation
● Discontinue prasugrel 7 days before planned sur-

gical procedures.
● Patients should take aspirin 75–325 mg daily

with prasugrel.
● PO: Administer once daily without regard to food.

Patient/Family Teaching
● Instruct patient to take medication as directed.

Take missed doses as soon as possible unless al-
most time for next dose; do not double doses. Do
not discontinue without consulting health care
professional. Advise patient to read Medication
Guide before taking and with each Rx refill; new
information may be available.

● Advise patient to notify health care professional
promptly if fever, weakness, skin paleness, purple
skin patches, yellowing of skin or eyes, chills,
sore throat, neurological changes, or unusual
bleeding or bruising, swelling of lips, difficulty
breathing, rash, or hives occurs.

● Advise patient to notify health care professional of
medication regimen prior to treatment or sur-
gery.

● Instruct patient to notify health care professional
of all Rx or OTC medications, vitamins, or herbal
products being taken and consult health care
professional before taking any new medications,
especially NSAIDs.

Evaluation/Desired Outcomes
● Prevention of stroke, MI, and vascular death in

patients at risk.

pravastatin, See HMG-CoA
REDUCTASE INHIBITORS (statins).

prazosin (pra-zoe-sin)
Minipress
Classification
Therapeutic: antihypertensives
Pharmacologic: peripherally acting antiadre-
nergics

Pregnancy Category C

Indications
Mild to moderate hypertension. Unlabeled Use:
Management of urinary outflow obstruction in pa-
tients with benign prostatic hyperplasia.

Action
Dilates both arteries and veins by blocking postsy-
naptic alpha1-adrenergic receptors. Decreases con-

tractions in smooth muscle of prostatic capsule.
Therapeutic Effects: Lowering of BP. Decreased
cardiac preload and afterload. Decreased symptoms
of prostatic hyperplasia (urinary urgency, urinary
hesitancy, nocturia).

Pharmacokinetics
Absorption: 60% absorbed following oral admin-
istration.
Distribution: Widely distributed.
Protein Binding: 97%.
Metabolism and Excretion: Extensively metabo-
lized by the liver. Minimal (5–10%) renal excretion
of unchanged drug.
Half-life: 2–3 hr.

TIME/ACTION PROFILE (antihypertensive
effects)

ROUTE ONSET PEAK DURATION

PO 2 hr 2–4 hr† 10 hr

†Following single dose; maximal antihypertensive effects oc-
cur after 3– 4 wk of chronic dosing

Contraindications/Precautions
Contraindicated in: Hypersensitivity.
Use Cautiously in: Renal insufficiency (qsensi-
tivity to effects; dosepmay be required); OB, Lacta-
tion, Pedi: Safety not established; Angina pectoris;
When adding diuretics (pdose of prazosin); Pa-
tients undergoing cataract surgery (qrisk of intra-
operative floppy iris syndrome).

Adverse Reactions/Side Effects
CNS: dizziness, headache, weakness, drowsiness,
mental depression, syncope. EENT: blurred vision,
intraoperative floppy iris syndrome. CV: first-dose
orthostatic hypotension, palpitations, angina,
edema. GI: abdominal cramps, diarrhea, dry
mouth, nausea, vomiting. GU: erectile dysfunction,
priapism.

Interactions
Drug-Drug: Additive hypotension with acute inges-
tion of alcohol, other antihypertensives, or ni-
trates. Antihypertensive effects may bepby
NSAIDs.

Route/Dosage
Hypertension
PO (Adults): 1 mg 2–3 times daily (give first dose
at bedtime) for initial 3 days of therapy, thenqgrad-
ually to maintenance dose of 6–15 mg/day in 2–3
divided doses (not to exceed 20–40 mg/day).
PO (Children): 50–400 mcg (0.05–0.4 mg)/kg/
day in 2–3 divided doses (not to exceed 7 mg/dose
or 15 mg/day).
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Benign Prostatic Hyperplasia
PO (Adults): 1–5 mg twice daily.

Availability (generic available)
Capsules: 1 mg, 2 mg, 5 mg. Tablets: 1 mg,
2 mg, 5 mg.

NURSING IMPLICATIONS
Assessment
● Assess for first-dose orthostatic reaction (dizzi-

ness, weakness) and syncope. May occur 30
min–2 hr after initial dose and occasionally
thereafter. Incidence may be dose related. Vol-
ume-depleted or sodium-restricted patients may
be more sensitive. Observe patient closely during
this period; take precautions to prevent injury.
First dose may be given at bedtime to minimize
this reaction.

● Monitor intake and output ratios and daily
weight; assess for edema daily, especially at be-
ginning of therapy.

● Hypertension: Monitor BP and pulse frequently
during initial dosage adjustment and periodically
throughout therapy. Report significant changes.

● Monitor frequency of prescription refills to deter-
mine adherence.

● Benign Prostatic Hyperplasia: Assess patient
for symptoms of prostatic hyperplasia (urinary
hesitancy, feeling of incomplete bladder empty-
ing, interruption of urinary stream, impairment of
size and force of urinary stream, terminal urinary
dribbling, straining to start flow, dysuria, ur-
gency) before and periodically during therapy.

● Rule out prostatic carcinoma before therapy;
symptoms are similar.

Potential Nursing Diagnoses
Risk for injury (Side Effects)
Noncompliance (Patient/Family Teaching)

Implementation
● May be used in combination with diuretics or beta

blockers to minimize sodium and water retention. If
these are added to prazosin therapy, reduce dose of
prazosin initially and titrate to effect.

● PO: Administer daily dose at bedtime. If neces-
sary, dose may be increased to twice daily.

Patient/Family Teaching
● Instruct patient to take medication at the same

time each day. Take missed doses as soon as re-
membered. If not remembered until next day,
omit; do not double doses.

● Advise patient to weigh self twice weekly and as-
sess feet and ankles for fluid retention.

● May cause dizziness or drowsiness. Advise patient
to avoid driving or other activities requiring alert-
ness until response to the medication is known.

● Caution patient to avoid sudden changes in posi-
tion to decrease orthostatic hypotension. Alcohol,
CNS depressants, standing for long periods, hot
showers, and exercising in hot weather should be
avoided because of enhanced orthostatic effects.

● Advise patient to notify health care professional of
all Rx or OTC medications, vitamins, or herbal
products being taken and to consult with health
care professional before taking other medica-
tions, especially cough, cold, or allergy remedies.

● Instruct patient to notify health care professional
of medication regimen before any surgery.

● Advise patient to notify health care professional if
frequent dizziness, fainting, or swelling of feet or
lower legs occurs.

● Emphasize the importance of follow-up exams to
evaluate effectiveness of medication.

● Hypertension: Emphasize the importance of
continuing to take this medication as directed,
even if feeling well. Medication controls but does
not cure hypertension.

● Encourage patient to comply with additional in-
terventions for hypertension (weight reduction,
low-sodium diet, smoking cessation, moderation
of alcohol consumption, regular exercise, and
stress management).

● Instruct patient and family on proper technique
for BP monitoring. Advise them to check BP at
least weekly and to report significant changes.

Evaluation/Desired Outcomes
● Decrease in BP without appearance of side effects.
● Decrease in symptoms of prostatic hyperplasia.

prednicarbate, See CORTICOSTEROIDS
(TOPICAL/LOCAL).

prednisoLONE, See
CORTICOSTEROIDS (SYSTEMIC).

predniSONE, See CORTICOSTEROIDS
(SYSTEMIC).

pregabalin (pre-gab-a-lin)
Lyrica
Classification
Therapeutic: analgesics, anticonvulsants
Pharmacologic: gamma aminobutyric acid
(GABA) analogues, nonopioid analgesics

Schedule V

Pregnancy Category C
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Indications
Pain due to: diabetic peripheral neuropathy, post-
herpetic neuralgia, fibromyalgia. Adjunctive therapy
of partial-onset seizures in adults.

Action
Binds to calcium channels in CNS tissues which reg-
ulate neurotransmitter release. Does not bind to
opioid receptors. Therapeutic Effects: De-
creased neuropathic or post-herpetic pain. De-
creased partial-onset seizures.

Pharmacokinetics
Absorption: Well absorbed (90%) following oral
administration.
Distribution: Probably crosses the blood-brain
barrier.
Metabolism and Excretion: Minimally metabo-
lized, 90% excreted unchanged in urine.
Half-life: 6 hr.

TIME/ACTION PROFILE (p post–herpetic
pain)

ROUTE ONSET PEAK DURATION

PO unknown 2–4 wk unknown

Contraindications/Precautions
Contraindicated in: Myopathy (known/sus-
pected); Lactation: Lactation.
Use Cautiously in: All patients (mayqrisk of sui-
cidal thoughts/behaviors); Renal impairment (dose
alteration recommended for CCr �60 mL/min); HF;
History of drug dependence/drug-seeking behavior;
OB: Use only if maternal benefit outweighs fetal risk;
mayqrisk of male-mediated teratogenicity; Pedi:
Safety not established; Geri: Consider age-relatedp
in renal function when determining dose.

Adverse Reactions/Side Effects
CNS: SUICIDAL THOUGHTS, dizziness, drowsiness, im-
paired attention/concentration/thinking. CV:
edema. EENT: blurred vision. GI: dry mouth, ab-
dominal pain, constipation,qappetite, vomiting.
Hemat:pplatelet count. Metab: weight gain.
Misc: allergic reactions, fever.

Interactions
Drug-Drug: Concurrent use with thiazolidinedi-
ones (pioglitazone,rosiglitazone) mayqrisk of
fluid retention.qrisk of CNS depression with other
CNS depressants including opioids, alcohol,
benzodiazepines, or other sedatives/hypnotics.

Route/Dosage
PO (Adults): Diabetic neuropathic pain—50 mg
three times daily,qover 7 days up to 100 mg 3

times daily; Partial onset seizures—150 mg/day
initially in 2–3 divided doses, may be graduallyqto
600 mg/day; Post-herpetic neuralgia—75 mg
twice daily or 50 mg 3 times daily initially, may beq
over 7 days to 300 mg/day in 2–3 divided doses, af-
ter 2–4 wk may beqto 600 mg/day in 2–3 divided
doses; Fibromyalgia—75 mg twice daily initially,
may beqto 150 mg twice daily within 1 wk based
on efficacy and tolerability. May beqto 225 twice
daily.

Renal Impairment
PO (Adults): CCr 30–60 mL/min—75–300 mg/
day in 2–3 divided doses; CCr 15–30 mL/min—
25–150 mg/day in 1–2 divided doses; CCr � 15
mL/min—25–75 mg/day as a single daily dose.

Availability
Capsules: 25 mg, 50 mg, 75 mg, 100 mg, 150 mg,
200 mg, 225 mg, 300 mg. Cost: 25 mg $507.94/
180, 50 mg $507.94/180, 75 mg $507.94/180, 100
mg $515.95/180, 150 mg $507.94/180, 200 mg
$507.94/180, 225 mg $507.94/180, 300 mg
$507.94/180. Oral solution: 20 mg/mL.

NURSING IMPLICATIONS
Assessment
● Monitor closely for notable changes in behavior

that could indicate the emergence or worsening
of suicidal thoughts or behavior or depression.

● Diabetic Peripheral Neuropathy, Posther-
petic Neuralgia, and Fibromyalgia: Assess lo-
cation, characteristics, and intensity of pain peri-
odically during therapy.

● Seizures: Assess location, duration, and charac-
teristics of seizure activity.

● Lab Test Considerations: May causeqcrea-
tine kinase levels.

● May causepplatelet count.

Potential Nursing Diagnoses
Risk for injury (Adverse Reactions)

Implementation
● Do not confuse Lyrica (pregabalin) with Lopres-

sor (metoprolol).
● Pregabalin should be discontinued gradually over

at least 1 wk. Abrupt discontinuation may cause
insomnia, nausea, headache, and diarrhea when
used for pain and may cause increase in seizure
frequency when treating seizures.

● PO: May be administered without regard to
meals. Oral solution may be stored at room tem-
perature.
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Patient/Family Teaching
● Instruct patient to take medication as directed. Do

not discontinue abruptly; may cause insomnia, nau-
sea, headache, or diarrhea or increase in frequency
of seizures. Advise patient to read the Patient Infor-
mation Leaflet prior to taking pregabalin.

● May cause dizziness, drowsiness, and blurred vision.
Caution patient to avoid driving or activities requiring
alertness until response to medication is known. Ad-
vise patient to notify health care professional if
changes in vision occur. Seizure patients should not
resume driving until physician gives clearance based
on control of seizure disorder.

● Instruct patient to promptly report unexplained
muscle pain, tenderness, or weakness, especially
if accompanied by malaise or fever. Discontinue
therapy if myopathy is diagnosed or suspected or
if markedly elevated creatine kinase levels occur.

● Advise patient and family to notify health care
professional if thoughts about suicide or dying,
attempts to commit suicide; new or worse de-
pression; new or worse anxiety; feeling very agi-
tated or restless; panic attacks; trouble sleeping;
new or worse irritability; acting aggressive; being
angry or violent; acting on dangerous impulses;
an extreme increase in activity and talking, other
unusual changes in behavior or mood occur.

● Inform patient that pregabalin may cause edema
and weight gain.

● Caution patient to avoid alcohol or other CNS de-
pressants with pregabalin.

● Advise female patient to notify health care profes-
sional if pregnancy is planned or suspected or if
breastfeeding. Inform male patients who plan to
father a child of the potential risk of male-medi-
ated teratogenicity.

● Instruct patient to notify health care professional of
medication regimen before treatment or surgery.

● Advise patient to carry identification describing dis-
ease process and medication regimen at all times.

Evaluation/Desired Outcomes
● Decrease in intensity of chronic pain.
● Decrease in the frequency or cessation of sei-

zures.

procainamide
(proe-kane-ah-mide)
Pronestyl
Classification
Therapeutic: antiarrhythmics (class IA)

Pregnancy Category C

Indications
Treatment of a wide variety of ventricular and atrial
arrhythmias, including: Atrial premature contrac-
tions, Premature ventricular contractions, Ventricu-
lar tachycardia, Paroxysmal atrial tachycardia. Main-
tenance of normal sinus rhythm after conversion
from atrial fibrillation or flutter.

Action
Decreases myocardial excitability. Slows conduction
velocity. May depress myocardial contractility.
Therapeutic Effects: Suppression of arrhythmias.

Pharmacokinetics
Absorption: Well absorbed (75–90%) following
IM administration.
Distribution: Rapidly and widely distributed.
Metabolism and Excretion: Converted by the
liver to N-acetylprocainamide (NAPA), an active an-
tiarrhythmic compound. Remainder (40–70%) ex-
creted unchanged by the kidneys.
Half-life: 2.5–4.7 hr (NAPA—7 hr);qin renal
impairment.

TIME/ACTION PROFILE (antiarrhythmic
effects)

ROUTE ONSET PEAK DURATION

IV immediate 25–60 min 3–4 hr
IM 10–30 min 15–60 min 3–4 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity; AV block;
Myasthenia gravis.
Use Cautiously in: MI or digoxin toxicity; HF, re-
nal dysfunction, or hepatic dysfunction (doseprec-
ommended); Geri: Doseprecommended); OB, Lac-
tation, Pedi: Safety not established.

Adverse Reactions/Side Effects
CNS: SEIZURES, confusion, dizziness. CV: ASYSTOLE,
HEART BLOCK, VENTRICULAR ARRHYTHMIAS, hypoten-
sion. GI: diarrhea, anorexia, bitter taste, nausea,
vomiting. Derm: rash. Hemat: AGRANULOCYTOSIS,
eosinophilia, leukopenia, thrombocytopenia. Misc:
chills, drug-induced systemic lupus syndrome, fever.

Interactions
Drug-Drug: May have additive or antagonistic ef-
fects with other antiarrhythmics. Additive neuro-
logic toxicity (confusion, seizures) with lidocaine.
Antihypertensives and nitrates may potentiate
hypotensive effect. Potentiates neuromuscular
blocking agents. May partially antagonize the ther-
apeutic effects of anticholinesterase agents in
myasthenia gravis.qrisk of arrhythmias with pimo-
zide. Additive anticholinergic effects with other
drugs possessing anticholinergic properties,
including antihistamines, antidepressants, at-
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ropine, haloperidol, and phenothiazines. Ef-
fects of procainamide may beqby cimetidine,
quinidine, or trimethoprim.

Route/Dosage
IM (Adults): 50 mg/kg/day in divided doses q 3–6
hr.
IV (Adults): 100 mg q 5 min until arrhythmia is
abolished or 1000 mg have been given; wait at least
10 min until further dosing or loading infusion of
500–600 mg over 30–60 min followed by mainte-
nance infusion of 1–4 mg/min.

Availability (generic available)
Injection: 100 mg/mL, 500 mg/mL.

NURSING IMPLICATIONS
Assessment
● Monitor ECG, pulse, and BP continuously

throughout IV administration. Parameters should
be monitored periodically during oral adminis-
tration. IV administration is usually discontinued
if any of the following occur: arrhythmia is re-
solved, QRS complex widens by 50%, PR interval
is prolonged, BP drops �15 mm Hg, or toxic side
effects develop. Patient should remain supine
throughout IV administration to minimize hypo-
tension.

● Lab Test Considerations: Monitor CBC every
2 wk during the first 3 mo of therapy. May cause
pleukocyte, neutrophil, and platelet counts.
Therapy may be discontinued if leukopenia oc-
curs. Blood counts usually return to normal
within 1 mo of discontinuation of therapy.

● Monitor ANA periodically during prolonged ther-
apy or if symptoms of lupus-like reaction occur.
Therapy is discontinued if a steady increase in
ANA titer occurs.

● May causeqAST, ALT, alkaline phosphatase,
LDH, bilirubin, and a positive Coombs’ test result.

● Toxicity and Overdose: Serum procainamide
and N-acetylprocainamide levels may be moni-
tored periodically during dosage adjustment.
Therapeutic blood level of procainamide is 4–8
mcg/mL.

● Toxicity may occur with procainamide blood lev-
els of 8–16 mcg/mL or greater.

● Signs of toxicity include confusion, dizziness,
drowsiness, decreased urination, nausea, vomit-
ing, and tachyarrhythmias.

Potential Nursing Diagnoses
Decreased cardiac output (Indications)

Implementation
● IM: Used only when IV route is not feasible.

IV Administration

● pH: 4.0–6.0.
● Direct IV: (only to be used for life-threatening

arrhythmias). Diluent: Dilute each 100 mg of
procainamide with 10 mL of 0.9% NaCl. Rate:
Not to exceed 25 mg/min. Rapid administration
may cause ventricular fibrillation or asystole.

● Intermittent Infusion(preferred route of
administration): Diluent: Add 2 g of procain-
amide to 250 mL of 0.9% NaCl. Concentration:
8 mg/mL. Rate: Administer initial infusion over
30–60 min. Administer maintenance infusion at
rate of 1–4 mg/min to maintain control of ar-
rhythmia.

● Y-Site Compatibility: alemtuzumab, alfentanil,
amikacin, aminocaproic acid, aminophylline,
amiodarone, amphotericin B lipid complex, am-
photericin B liposome, anidulafungin, argatro-
ban, ascorbic acid, atracurium, atropine, az-
treonam, benztropine, bivalirudin, bleomycin,
bumetanide, buprenorphine, butorphanol, cal-
cium chloride, calcium gluconate, caspofungin,
cefazolin, cefotaxime, cefoxitin, ceftazidime, cef-
triaxone, cefuroxime, chlorpromazine, cisatracu-
rium, cisplatin, clindamycin, cyanocobalamin, cy-
clophosphamide, cyclosporine, cytarabine,
dactinomycin, daptomycin, dexamethasone, dex-
medetomidine, digoxin, diphenhydramine, dobu-
tamine, docetaxel, dopamine, doxacurium , dox-
orubicin, doxycycline, enalaprilat, ephedrine,
epinephrine, epirubicin, epoetin alfa, eptifibatide,
ertapenem, erythromycin, esmolol, etoposide,
etoposide phosphate, famotidine, fenoldopam,
fentanyl, fluconazole, fludarabine, fluorouracil,
folic acid, furosemide, gemcitabine, gentamicin,
glycopyrrolate, granisetron, heparin, hetastarch,
hydrocortisone, hydromorphone, idarubicin,
ifosfamide, indomethacin, insulin, irinotecan,
isoproterenol, ketorolac, labetalol, lidocaine, li-
nezolid, lorazepam, magnesium sulfate, mannitol,
mechlorethamine, meperidine, metaraminol,
methotrexate, methoxamine, methyldopate,
methylprednisolone, metoclopramide, metopro-
lol, midazolam, mitoxantrone, morphine, multivi-
tamins, mycophenolate, nafcillin, nalbuphine,
naloxone, nitroglycerin, nitroprusside, norepi-
nephrine, octreotide, ondansetron, oxacillin, ox-
aliplatin, oxytocin, paclitaxel, palonosetron, pam-
idronate, pancuronium, pantoprazole,
papaverine, pemetrexed, penicillin G, pentami-
dine, pentazocine, pentobarbital, phenobarbital,
phentolamine, phenylephrine, phytonadione, pi-
peracillin/tazobactam, potassium acetate, potas-
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sium chloride, prochlorperazine, promethazine,
propranolol, protamine, pyridoxime, quinupris-
tin/dalfopristin, ranitidine, remifentanil, rocuron-
ium, sodium bicarbonate, streptokinase, succi-
nylcholine, sufentanil, tacrolimus, teniposide,
theophylline, thiamine, thiotepa, ticarcillin/clavu-
lanate, tigecycline, tirofiban, tobramycin, tolazo-
line, trimetaphan, vancomycin, vasopressin, vecu-
ronium, verapamil, vincristine, vinorelbine,
vitamin B complex with C, voriconazole, zole-
dronic acid.

● Y-Site Incompatibility: acyclovir, azathioprine,
carboplatin, carmustine, chloramphenicol, dan-
trolene, diazepam, diazoxide, ganciclovir, hydral-
azine, metronidazole, milrinone, phenytointri-
methoprim/sulfamethoxazole.

Patient/Family Teaching
● May cause dizziness. Caution patient to request

assistance with ambulation until response to
medication is known.

● Advise patient to notify health care professional
immediately if signs of drug-induced lupus syn-
drome (fever, chills, joint pain or swelling, pain
with breathing, skin rash), leukopenia (sore
throat, mouth, or gums), or thrombocytopenia
(unusual bleeding or bruising) occur. Medica-
tion may be discontinued if these occur.

● Advise patient to carry identification at all times
describing disease process and medication regi-
men.

● Emphasize the importance of routine follow-up
exams to monitor progress.

Evaluation/Desired Outcomes
● Resolution of cardiac arrhythmias without detri-

mental side effects.

procaine penicillin G, See
PENICILLINS.

procarbazine
(proe-kar-ba-zeen)
Matulane, Natulan
Classification
Therapeutic: antineoplastics
Pharmacologic: alkylating agents

Pregnancy Category D

Indications
Hodgkin’s disease (with other treatment modali-
ties). Unlabeled Use: Other lymphomas. Brain
and lung tumors. Multiple myeloma. Malignant mel-
anoma. Polycythemia vera.

Action
Appears to inhibit DNA, RNA, and protein synthesis
(cell-cycle S-phase–specific). Therapeutic Ef-
fects: Death of rapidly replicating cells, particularly
malignant ones.

Pharmacokinetics
Absorption: Well absorbed following oral admin-
istration.
Distribution: Widely distributed; crosses the
blood-brain barrier.
Metabolism and Excretion: Metabolized by the
liver; �5% excreted unchanged by the kidneys;
some respiratory elimination as methane and car-
bon dioxide.
Half-life: 1 hr.

TIME/ACTION PROFILE (effects on blood
counts)

ROUTE ONSET PEAK DURATION

PO 14 days 2–8 wk 28 days or
more (up to
6 wk)

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Alcoholism;
Severe renal or liver impairment; Pheochromocy-
toma; HF; OB, Lactation: Pregnancy or lactation.
Use Cautiously in: Infection;pbone marrow re-
serve; Headache; Psychiatric illness; Liver impair-
ment; Cardiovascular disease; OB: Women with
childbearing potential should be advised to avoid
pregnancy; Pedi: Very close clinical monitoring re-
quired due to potential for toxicity.

Adverse Reactions/Side Effects
CNS: SEIZURES, confusion, dizziness, drowsiness,
hallucinations, headache, mania, mental depres-
sion, nightmares, psychosis, syncope, tremor.
EENT: nystagmus, photophobia, retinal hemor-
rhage. Resp: cough, pleural effusions. CV: edema,
hypotension, tachycardia. GI: nausea, vomiting, an-
orexia, diarrhea, dry mouth, dysphagia, hepatic dys-
function, stomatitis. GU: gonadal suppression.
Derm: alopecia, photosensitivity, pruritus, rashes.
Endo: gynecomastia. Hemat: anemia, leukopenia,
thrombocytopenia. Neuro: neuropathy, paresthe-
sia. Misc: ascites, secondary malignancy.

Interactions
Drug-Drug: Concurrent use with sympathomi-
metics including methylphenidate may produce
life-threatening hypertension (avoid concurrent use
during and for 14 days following procarbazine).
Deep coma and death may result from concurrent
use of opioid analgesics; avoid meperidine. Use
small incremental doses of other agents and titrate
to effect.qbone marrow depression may occur with
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other antineoplastics or radiation therapy. Sei-
zures and hyperpyrexia may occur with concurrent
use of MAO inhibitors, tricyclic antidepres-
sants, SSRI antidepressants (should not be used
within 5 wk of fluoxetine), or carbamazepine.
Maypserum digoxin levels. Concurrent use with
levodopa may result in flushing and hypertension.
qCNS depression with other CNS depressants, in-
cluding alcohol, antidepressants, antihista-
mines, opioid analgesics, phenothiazines, and
sedative/hypnotics. Disulfiram-like reaction may
occur with alcohol. Cigarette smoking mayqthe
risk of secondary lung cancer.
Drug-Food: Ingestion of foods high in tyramine
content (see Appendix M) may result in hyperten-
sion. Ingestion of foods high in caffeine content
may result in arrhythmias.

Route/Dosage
PO (Adults): 2–4 mg/kg/day as a single dose or in
divided doses for 1 wk, then 4–6 mg/kg/day until
response is obtained; then maintenance dose of 1–
2 mg/kg/day. Dosage should be rounded off to the
nearest 50 mg.
PO (Children): 50 mg/m2/day for 7 days, then 100
mg/m2/day, maintenance dose of 50 mg/m2/day.

Availability
Capsules: 50 mg.

NURSING IMPLICATIONS
Assessment
● Monitor BP, pulse, and respiratory rate periodi-

cally during therapy. Report significant changes
to health care professional.

● Assess nutritional status (appetite, intake and out-
put ratios, weight, frequency and amount of eme-
sis). Anorexia and weight loss can be decreased
by feeding light, frequent meals. Nausea and vom-
iting can be minimized by administering an anti-
emetic at least 1 hr prior to receiving medication.
Phenothiazine antiemetics should be avoided.

● Monitor for bone marrow depression. Assess for
bleeding (bleeding gums, bruising, petechiae,
guaiac stools, urine, and emesis) and avoid IM
injections and taking rectal temperatures if plate-
let count is low. Apply pressure to venipuncture
sites for 10 min. Assess for signs of infection dur-
ing neutropenia. Anemia may occur. Monitor for
increased fatigue, dyspnea, and orthostatic hypo-
tension.

● Concurrent ingestion of tyramine-rich foods and
many medications may result in life-threatening
hypertensive crisis. Signs and symptoms of hyper-

tensive crisis include chest pain, severe head-
ache, nausea and vomiting, photosensitivity, and
enlarged pupils. Treatment includes IV phentol-
amine.

● Procarbazine should be discontinued until side
effects clear and then resumed at a lower dose if
leukopenia, thrombocytopenia, hypersensitivity
reaction, stomatitis (first small ulceration or per-
sistent soreness), diarrhea, hemorrhage, or
bleeding tendencies occur.

● Lab Test Considerations: Monitor hemoglo-
bin, hematocrit, WBC, differential, reticulocytes,
and platelet count prior to and every 3–4 days
during therapy. Notify physician if WBC �4000/
mm3 or platelet count �100,000/mm3. Therapy
should be discontinued and resumed at a lower
dose when counts improve. The nadir of leuko-
penia and thrombocytopenia occurs in approxi-
mately 2–8 wk, and recovery usually occurs in
about 6 wk. Anemia also may occur.

● Assess hepatic and renal function prior to ther-
apy. Monitor urinalysis, AST, ALT, alkaline phos-
phatase, and BUN at least weekly during therapy.

● Closely monitor serum glucose in diabetic pa-
tients. Oral hypoglycemics or insulin dosage may
need to be reduced, because hypoglycemic ef-
fects are enhanced.

● Bone marrow aspiration studies are recom-
mended prior to initiation of therapy and at time
of maximum hematologic response to ensure ad-
equate bone marrow reserve.

Potential Nursing Diagnoses
Risk for infection (Adverse Reactions)
Imbalanced nutrition: less than body requirements
(Adverse Reactions)

Implementation
● PO: Administer with food or fluids if GI irritation

occurs. Confer with pharmacist regarding open-
ing of capsules if patient has difficulty swallowing.

Patient/Family Teaching
● Emphasize the need to take medication as di-

rected. Take missed doses as soon as remem-
bered within a few hours but not if several hours
have passed or if almost time for next dose.
Health care professional should be consulted if
vomiting occurs shortly after a dose is taken.

● Instruct patient to notify health care professional
promptly if signs of infection (fever, sore throat,
chills, cough, thickened bronchial secretions,
hoarseness, pain in lower back or side, difficult
or painful urination); bleeding gums; bruising;
petechiae; or blood in stool, urine, or emesis oc-
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curs. Caution patient to avoid crowds and per-
sons with known infections. Instruct patient to
use soft toothbrush and electric razor and to
avoid falls. Patient should not receive IM injec-
tions or rectal temperatures. Caution patient not
to drink alcoholic beverages or take medication
containing aspirin or NSAIDs; may precipitate
gastric bleeding.

● Caution patient to avoid alcohol, caffeinated bever-
ages, CNS depressants, OTC drugs, and foods or bev-
erages containing tyramine (see Appendix M for
foods included) during therapy and for at least 2 wk
after therapy has been discontinued, because they
may precipitate a hypertensive crisis.

● Advise patient that an additional interaction of al-
cohol with procarbazine is a disulfiram-like reac-
tion (flushing, nausea, vomiting, headache, ab-
dominal cramps).

● Instruct patient to inspect oral mucosa for erythema
and ulceration. If ulceration occurs, advise patient to
notify health care professional and to use sponge
brush and rinse mouth with water after eating and
drinking. Topical agents may be used if mouth pain
interferes with eating. Stomatitis pain may require
treatment with opioid analgesics.

● May cause drowsiness or dizziness. Caution pa-
tient to avoid driving or other activities that re-
quire alertness until response to medication is
known.

● Advise patient that this medication may have tera-
togenic effects. Contraception should be prac-
ticed during therapy and for at least 4 mo after
therapy is concluded.

● Discuss the possibility of hair loss with patient.
Explore methods of coping.

● Caution patient to use sunscreen and protective
clothing to prevent photosensitivity reactions.

● Instruct patient not to receive any vaccinations
without advice of health care professional.

● Advise patient to notify health care professional of
medication regimen prior to treatment or sur-
gery. This therapy usually should be withdrawn at
least 2 wk prior to surgery.

● Instruct patient to inform health care professional
if muscle or joint pain, nausea, vomiting, sweat-
ing, tiredness, weakness, constipation, headache,
difficulty swallowing, or loss of appetite becomes
pronounced.

● Advise patient to carry identification describing
medication regimen at all times.

● Emphasize the need for periodic lab tests to mon-
itor for side effects.

Evaluation/Desired Outcomes
● Decrease in size and spread of malignant tissue in

Hodgkin’s disease.

prochlorperazine
(proe-klor-pair-a-zeen)
Compazine, Compro
Classification
Therapeutic: antiemetics, antipsychotics
Pharmacologic: phenothiazines

Pregnancy Category C

Indications
Management of nausea and vomiting. Treatment of
psychoses. Treatment of anxiety.

Action
Alters the effects of dopamine in the CNS. Possesses
significant anticholinergic and alpha-adrenergic
blocking activity. Depresses the chemoreceptor trig-
ger zone (CTZ) in the CNS. Therapeutic Effects:
Diminished nausea and vomiting. Diminished signs
and symptoms of psychoses or anxiety.

Pharmacokinetics
Absorption: Absorption from tablet is variable;
may be better with oral liquid formulations. Well ab-
sorbed after IM administration.
Distribution: Widely distributed, high concentra-
tions in the CNS. Crosses the placenta and probably
enters breast milk.
Protein Binding: �90%.
Metabolism and Excretion: Highly metabolized
by the liver and GI mucosa. Converted to some com-
pounds with antipsychotic activity.
Half-life: Unknown.

TIME/ACTION PROFILE (antiemetic effect)

ROUTE ONSET PEAK DURATION

PO 30–40 min unknown 3–4 hr
Rect 60 min unknown 3–4 hr
IM 10–20 min 10–30 min 3–4 hr
IV rapid (min) 10–30 min 3–4 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Cross-sen-
sitivity with other phenothiazines may exist; Angle-
closure glaucoma; Bone marrow depression; Severe
liver or cardiovascular disease; Hypersensitivity to
bisulfites or benzyl alcohol (some parenteral prod-
ucts); Pedi: Children �2 yr or �9.1 kg.
Use Cautiously in: Diabetes mellitus; Respiratory
disease; Prostatic hypertrophy; CNS tumors; Epi-
lepsy; Intestinal obstruction; OB, Lactation: Safety
not established; Geri: Doseprecommended;qrisk
of mortality in elderly patients treated for dementia-
related psychosis.

Adverse Reactions/Side Effects
CNS: NEUROLEPTIC MALIGNANT SYNDROME, extrapy-
ramidal reactions, sedation, tardive dyskinesia.
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EENT: blurred vision, dry eyes, lens opacities. CV:
ECG changes, hypotension, tachycardia. GI: consti-
pation, dry mouth, anorexia, drug-induced hepatitis,
ileus. GU: pink or reddish-brown discoloration of
urine, urinary retention. Derm: photosensitivity,
pigment changes, rashes. Endo: galactorrhea. He-
mat: AGRANULOCYTOSIS, leukopenia. Metab: hyper-
thermia. Misc: allergic reactions.

Interactions
Drug-Drug: Additive hypotension with anti-
hypertensives, nitrates, or acute ingestion of al-
cohol. Additive CNS depression with other CNS de-
pressants, including alcohol, antidepressants,
antihistamines, opioid analgesics, sedative/
hypnotics, or general anesthetics. Additive anti-
cholinergic effects with other drugs possessing
anticholinergic properties, including antihista-
mines, some antidepressants, atropine, halo-
peridol, and other phenothiazines. Lithiumq
risk of extrapyramidal reactions. May mask early
signs of lithium toxicity.qrisk of agranulocytosis
with antithyroid agents.pbeneficial effects of le-
vodopa. Antacids maypabsorption.
Drug-Natural Products: Concomitant use of
kava-kava, valerian, chamomile, or hops canq
CNS depression.qanticholinergic effects with an-
gel’s trumpet, jimson weed, and scopolia.

Route/Dosage
Pediatric dose should not exceed 10 mg on the 1st
day and then should not exceed 20 mg/day in chil-
dren 2–5 yr or 25 mg/day in children 6–12 yr.

Antiemetic
PO (Adults and Children �12 yr): 5–10 mg 3–
4 times daily (not to exceed 40 mg/day).
PO (Children 18–39 kg): 2.5 mg 3 times daily or
5 mg twice daily (not to exceed 15 mg/day).
PO (Children 14–17 kg): 2.5 mg 2–3 times daily
(not to exceed 10 mg/day).
PO (Children 9–13 kg): 2.5 mg 1–2 times daily
(not to exceed 7.5 mg/day).
IM (Adults and Children �12 yr): 5–10 mg q
3–4 hr as needed. Nausea/vomiting associated
with surgery—5–10 mg; may be repeated once.
IM (Children 2–12 yr): 132 mcg (0.132 mg)/kg;
usually only 1 dose is required.
IV (Adults and Children �12 yr): 2.5–10 mg
(not to exceed 40 mg/day). Nausea/vomiting asso-
ciated with surgery—5–10 mg; may be repeated
once.
Rect (Adults): 25 mg twice daily.
Rect (Children 18–39 kg): 2.5 mg 3 times daily
or 5 mg twice daily (not to exceed 15 mg/day).

Rect (Children 14–17 kg): 2.5 mg 2–3 times
daily (not to exceed 10 mg/day).
Rect (Children 9–13 kg): 2.5 mg 1–2 times
daily (not to exceed 7.5 mg/day).

Antipsychotic
PO (Adults and Children �12 yr): 5–10 mg 3–
4 times daily; may beqq 2–3 days (up to 150 mg/
day).
PO (Children 2–12 yr): 2.5 mg 2–3 times daily.
IM (Adults): 10–20 mg q 2–4 hr for up to 4
doses, then 10–20 mg q 4–6 hr (up to 200 mg/
day).
IM (Children 2–12 yr): 132 mcg (0.132 mg)/kg
(not to exceed 10 mg/dose).
IV (Adults and Children �12 yr): 2.5–10 mg
(up to 40 mg/day).
Rect (Adults): 10 mg 3–4 times daily; may beqby
5–10 mg q 2–3 days as needed.

Antianxiety
PO (Adults and Children �12 yr): 5 mg 3–4
times daily (not to exceed 20 mg/day or longer than
12 wk).
IM (Adults and Children �12 yr): 5–10 mg q
3–4 hr as needed (up to 40 mg/day).
IM (Children 2–12 yr): 132 mcg (0.132 mg)/kg.
IV (Adults): 2.5–10 mg (up to 40 mg/day).

Availability (generic available)
Tablets: 5 mg, 10 mg. Solution for injection: 5
mg/mL (edisylate), 5 mg/mL (mesylate). Sup-
positories: 10 mg, 25 mg.

NURSING IMPLICATIONS
Assessment
● Monitor BP (sitting, standing, lying down), ECG,

pulse, and respiratory rate before and frequently
during the period of dosage adjustment. May
cause Q-wave and T-wave changes in ECG.

● Assess patient for level of sedation after adminis-
tration.

● Monitor patient for onset of akathisia (restless-
ness or desire to keep moving) and extrapyrami-
dal side effects (parkinsonian—difficulty
speaking or swallowing, loss of balance control,
pill rolling, mask-like face, shuffling gait, rigidity,
tremors; and dystonic—muscle spasms, twisting
motions, twitching, inability to move eyes, weak-
ness of arms or legs) every 2 mo during therapy
and 8–12 wk after therapy has been discontin-
ued. Report these symptoms; reduction in dosage
or discontinuation may be necessary. Trihexy-
phenidyl or diphenhydramine may be used to
control these symptoms.
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● Monitor for tardive dyskinesia (uncontrolled
rhythmic movement of mouth, face, and extremi-
ties; lip smacking or puckering; puffing of
cheeks; uncontrolled chewing; rapid or worm-
like movements of tongue). Report immediately;
may be irreversible.

● Monitor for development of neuroleptic malig-
nant syndrome (fever, respiratory distress, tachy-
cardia, seizures, diaphoresis, hypertension or hy-
potension, pallor, tiredness, severe muscle
stiffness, loss of bladder control). Notify health
care professional immediately if these symptoms
occur.

● Antiemetic: Assess patient for nausea and vomit-
ing before and 30–60 min after administration.

● Antipsychotic: Monitor patient’s mental status
(orientation to reality and behavior) before and
periodically during therapy.

● Observe patient carefully when administering oral
medication to ensure that medication is actually
taken and not hoarded.

● Assess fluid intake and bowel function. Increased
bulk and fluids in the diet may help minimize
constipation.

● Anxiety: Assess degree and manifestations of an-
xiety and mental status before and periodically
during therapy.

● Lab Test Considerations: CBC and liver func-
tion tests should be evaluated periodically during
therapy. May cause blood dyscrasias, especially
between wk 4 and 10 of therapy. Hepatotoxicity is
more likely to occur between wk 2 and 4 of ther-
apy. May recur if medication is restarted. Liver
function abnormalities may require discontinua-
tion of therapy.

● May cause false-positive or false-negative preg-
nancy test results and false-positive urine biliru-
bin test results.

● May causeqserum prolactin levels.

Potential Nursing Diagnoses
Deficient fluid volume (Indications)
Disturbed thought process (Indications)

Implementation
● To prevent contact dermatitis, avoid getting solu-

tion on hands.
● Phenothiazines should be discontinued 48 hr be-

fore and not resumed for 24 hr after myelogra-
phy; they lower seizure threshold.

● PO: Administer with food, milk, or a full glass of
water to minimize gastric irritation.

● IM: Do not inject subcut. Inject slowly, deep into
well-developed muscle. Keep patient recumbent
for at least 30 min after injection to minimize hy-
potensive effects. Slight yellow color will not alter
potency. Do not administer solution that is mark-
edly discolored or that contains a precipitate.

IV Administration

● pH: 4.2–6.2.
● Direct IV: Concentration: Dilute to a concen-

tration of 1 mg/mL. Rate: Administer at a rate of
1 mg/min; not to exceed 5 mg/min.

● Intermittent Infusion: Diluent: Dilute 20 mg
in up to 1 L dextrose, saline, Ringer’s or LR, dex-
trose/saline, dextrose/Ringer’s, or lactated
Ringer’s combinations.

● Continuous Infusion: Has been used as infu-
sion with 20 mg/L of compatible solution.

● Y-Site Compatibility: alemtuzumab, alfentanil,
amikacin, amsarcine, anidulafungin, argatroban,
ascorbic acid, atracurium, atropine, benztropine,
bleomycin, buprenorphine, butorphanol, carbo-
platin, carmustine, caspofungin, ceftazidime,
chlorpromazine, cisatracurium, cisplatin, cladri-
bine, cyanocobalamin, cyclophosphamide, cytar-
abine, dactinomycin, daptomycin, dexmedetomi-
dine, digoxin, diltiazem, diphenhydramine,
dobutamine, docetaxel, dopamine, doxacurium,
doxorubicin hydrochloride, doxorubicin lipo-
some, doxycycline, enalaprilat, ephedrine, epi-
nephrine, epirubicin, eptifibatide, erythromycin,
esmolol, etoposide, famotidine, fentanyl, flucona-
zole, gentamicin, granisetron, hetastarch, hydro-
cortisone sodium succinate, hydromorphone,
idarubicin, ifosfamide, irinotecan, isoproterenol,
labetalol, lidocaine, linezolid, magnesium sulfate,
mannitol, mechlorethamine, melphalan, meperi-
dine, methotrexate, methoxamine, methyldopate,
methylprednisolone, metoclopramide, metopro-
lol, metronidazole, milrinone, morphine, multivi-
tamins, mycophenolate, nafcillin, nalbuphine, ne-
siritide, nitroglycerin, norepinephrine,
octreotide, ondansetron, oxacillin, oxaliplatin,
oxytocin, paclitaxel, palonosetron, pamidronate,
pancuronium, papaverine, penicillin G, pentazo-
cine, phentolamine, phenylephrine, phytonadi-
one, potassium acetate, potassium chloride, pro-
cainamide, promethazine, propofol, propranolol,
protamine, pyridoxime, quinupristin/dalfopristin,
ranitidine, remifentanil, rituximab, rocuronium,
sargramostim, sodium acetate, succinylcholine,
sufentanil, tacrolimus, teniposide, theophylline,
thiamine, thiotepa, ticarcillin/clavulanate, tigecyc-
line, tirofiban, tobramycin, tolazoline, topotecan,
trastuzumab, trimetaphan, vancomycin, vasopres-
sin, vecuronium, verapamil, vincristine, vinorel-
bine, vitamin B complex with C, zoledronic acid.

● Y-Site Incompatibility: acyclovir, aldesleukin,
allopurinol, amifostine, aminophylline, ampho-
tericin B cholesteryl, amphotericin B colloidal,
amphotericin B lipid complex, amphotericin B li-
posome, ampicillin, ampicillin/sulbactam, aza-
thioprine, aztreonam, bivalirudin, calcium chlo-
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ride, cefazolin, cefepime, cefoperazone,
cefotaxime, ceftazidime, ceftriaxone, cefuroxime,
chloramphenicol, clindamycin, dantrolene, dexa-
methasone, diltiazem, diazoxide, epoetin alfa, er-
tapenem, etoposide phosphate, fenoldopam, fil-
grastim, fludarabine, fluorouracil, folic acid,
foscarnet, furosemide, ganciclovir, gemcitabine,
imipenem/cilastatin, indomethacin, insulin, keto-
rolac, levofloxacin, midazolam, pantoprazole, pe-
metrexed, pentamidine, pentobarbital, phenobar-
bital, piperacillin/tazobactam, sodium
bicarbonate, streptokinase, trimethoprim/sulfa-
methoxazole.

Patient/Family Teaching
● Instruct patient to take medication as directed,

not to skip doses or double up on missed doses.
Take missed doses as soon as remembered un-
less almost time for next dose. If more than 2
doses are scheduled each day, missed dose
should be taken within about 1 hr of the ordered
time. Abrupt withdrawal may lead to gastritis,
nausea, vomiting, dizziness, headache, tachycar-
dia, and insomnia.

● Inform patient of possibility of extrapyramidal
symptoms and tardive dyskinesia. Instruct patient
to report these symptoms immediately to health
care professional.

● Advise patient to change positions slowly to mini-
mize orthostatic hypotension.

● May cause drowsiness. Caution patient to avoid
driving or other activities requiring alertness until
response to medication is known.

● Caution patient to avoid taking alcohol or other
CNS depressants concurrently with this medica-
tion.

● Advise patient to use sunscreen and protective
clothing when exposed to the sun to prevent pho-
tosensitivity reactions. Extremes in temperature
should also be avoided, because this drug im-
pairs body temperature regulation.

● Instruct patient to use frequent mouth rinses,
good oral hygiene, and sugarless gum or candy to
minimize dry mouth. Consult health care profes-
sional if dry mouth continues for �2 wk.

● Advise patient not to take prochlorperazine within
2 hr of antacids or antidiarrheal medication.

● Advise patient that increasing bulk and fluids in
the diet and exercise may help minimize the con-
stipating effects of this medication.

● Inform patient that this medication may turn
urine pink to reddish-brown.

● Advise patient to notify health care professional of
medication regimen before treatment or surgery.

● Instruct patient to notify health care professional
promptly if sore throat, fever, unusual bleeding or
bruising, skin rashes, weakness, tremors, visual
disturbances, dark-colored urine, or clay-col-
ored stools are noted.

● Emphasize the importance of routine follow-up
exams to monitor response to medication and de-
tect side effects. Periodic ocular exams are indi-
cated. Encourage continued participation in psy-
chotherapy as ordered by health care
professional.

Evaluation/Desired Outcomes
● Relief of nausea and vomiting.
● Decrease in excitable, paranoic, or withdrawn

behavior when used as an antipsychotic.
● Decrease in feelings of anxiety.

progesterone
(proe-jess-te-rone)
Crinone, Endometrin, Prochieve, Pro-
metrium
Classification
Therapeutic: hormones
Pharmacologic: progestins

Pregnancy Category D

Indications
Secondary amenorrhea and abnormal uterine
bleeding due to hormonal imbalance. Prome-
trium: Prevention of cell overgrowth in the uterine
lining in postmenopausal women who have not had
a hysterectomy (with estrogen). Part of assisted re-
productive technology (ART) in the management of
infertility (4% and 8% vaginal gel). Endometrin:
Support of embryo implantation and early preg-
nancy. Unlabeled Use: Corpus luteum dysfunc-
tion.

Action
Produces: Secretory changes in the endometrium,
Increase in basal body temperature, Histologic
changes in vaginal epithelium, Relaxation of uterine
smooth muscle, Mammary alveolar tissue growth,
Pituitary inhibition, Withdrawal bleeding in the pres-
ence of estrogen. Therapeutic Effects: Restora-
tion of hormonal balance with control of uterine
bleeding. Successful outcome in assisted reproduc-
tion.

Pharmacokinetics
Absorption: Micronization increases oral and
vaginal absorption.
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Distribution: Enters breast milk.
Protein Binding: �90%.
Metabolism and Excretion: Metabolized by the
liver; 50–60% eliminated by kidneys; 10% elimi-
nated in feces.
Half-life: Several minutes.

TIME/ACTION PROFILE (blood levels)

ROUTE ONSET PEAK DURATION

PO unknown 2–4 hr unknown
Vaginal unknown 34.8–55 hr unknown
IM unknown 19.6–28 hr unknown

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Hypersensi-
tivity to parabens or sesame oil (IM suspension
only); Hypersensitivity to peanuts (Prometrium
only); Thromboembolic disease; Cerebrovascular
disease; Severe liver disease; Breast or genital can-
cer; Porphyria; Missed abortion; OB: Contraindi-
cated except in corpus luteum dysfunction.
Use Cautiously in: History of liver disease; Renal
disease; Cardiovascular disease; Seizure disorders;
Mental depression.

Adverse Reactions/Side Effects
CNS: depression. EENT: retinal thrombosis. CV:
PULMONARY EMBOLISM, THROMBOEMBOLISM, throm-
bophlebitis. GI: gingival bleeding, hepatitis. GU:
cervical erosions. Derm: chloasma, melasma,
rashes. Endo: amenorrhea, breakthrough bleeding,
breast tenderness, changes in menstrual flow, galac-
torrhea, spotting. F and E: edema. Local: irritation
or pain at IM injection site. Misc: allergic reactions
including ANAPHYLAXIS and ANGIOEDEMA, weight gain,
weight loss.

Interactions
Drug-Drug: Maypeffectiveness of bromocrip-
tine when used concurrently for galactorrhea and
amenorrhea.

Route/Dosage
PO (Adults): Secondary amenorrhea—400 mg
once daily in the evening for 10 days; prevention of
postmenopausal estrogen-induced endometrial
hyperplasia—200 mg once daily at bedtime for 14
days on days 8–21 of a 28-day cycle or on days 12–
25 of a 30-day cycle; if patient currently receives
�1.25 mg/day of estrogen, then a daily of dose of
300 mg of progesterone as 100 mg 2 hr after break-
fast and 200 mg at bedtime is used; further adjust-
ments may be required.
Vag (Adults): Secondary amenorrhea—45 mg
(1 applicatorful of 4% gel) once every other day for
up to 6 doses, may beqto 90 mg (1 applicatorful of
8% gel) once every other day for up to 6 doses; Cor-
pus luteum insufficiency or assisted reproduc-

tion technology—For luteal phase support: 90 mg
(1 applicatorful of 8% gel) once daily; for in vitro
fertilization: 90 mg (1 applicatorful of 8% gel) once
daily beginning within 24 hr of embryo transfer and
continued through day 30 post-transfer (if preg-
nancy occurs, treatment may be continued for up to
10–12 wk); partial or complete ovarian fail-
ure—90 mg (1 applicatorful of 8% gel) twice daily
while undergoing donor oocyte transfer (if preg-
nancy occurs, treatment may be continued for up to
10–12 wk) Support of embryo implantation and
early pregnancy—100 mg insert 2 or 3 times daily
for up to 10 wk.
IM (Adults): Secondary amenorrhea—100–150
mg (single dose) or 5–10 mg daily for 6–8 days
given 8–10 days before expected menstrual period.
Dysfunctional uterine bleeding—5–10 mg daily
for 6 days. Corpus luteum insufficiency—12.5
mg/day at onset of ovulation for 2 wk; may continue
until 11th wk of gestation (unlabeled).

Availability (generic available)
Micronized capsules (Prometrium): 100 mg,
200 mg. Bioadhesive vaginal gel (Crinone, Pro-
chieve): 4%, 8%. Vaginal tablets (Endometrin):
100 mg. Injection: 50 mg/mL.

NURSING IMPLICATIONS
Assessment
● BP be monitored periodically during therapy.
● Monitor intake and output ratios and weekly

weight. Report significant discrepancies or steady
weight gain.

● Amenorrhea: Assess patient’s usual menstrual
history. Administration of drug usually begins 8–
10 days before anticipated menstruation. With-
drawal bleeding usually occurs 48–72 hr after
course of therapy. Therapy should be discontin-
ued if menses occur during injection series.

● Dysfunctional Bleeding: Monitor pattern and
amount of vaginal bleeding (pad count). Bleeding
should end by sixth day of therapy. Therapy
should be discontinued if menses occur during
injection series.

● Lab Test Considerations: Monitor hepatic
function before and periodically during therapy.

● May causeqplasma amino acid and alkaline
phosphatase levels.

● Mayppregnanediol excretion concentrations.
● May causeqserum concentrations of LDL andp

concentrations of HDL.
● High doses mayqsodium and chloride excre-

tion.
● May alter thyroid function test results.

Potential Nursing Diagnoses
Sexual dysfunction (Indications)
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Implementation
● IM: Shake vial before preparing IM dose. Admin-

ister deep IM. Rotate sites.
● Vag: Vaginal gel and insert are administered with

disposable applicator provided by manufacturer.
● If dose increase is required from 4% gel to 8%

gel, doubling the volume of the 4% gel will not
accomplish dose increase; changing to 8% gel is
required.

Patient/Family Teaching
● Advise patient to report signs and symptoms of

fluid retention (swelling of ankles and feet,
weight gain), thromboembolic disorders (pain,
swelling, tenderness in extremities, headache,
chest pain, blurred vision), mental depression, or
hepatic dysfunction (yellowed skin or eyes, pruri-
tus, dark urine, light-colored stools) to health
care professional.

● Instruct patient to notify health care professional
if change in vaginal bleeding pattern or spotting
occurs.

● Instruct patient to stop taking medication and no-
tify health care professional if pregnancy is sus-
pected.

● Caution patient to use sunscreen and protective
clothing to prevent photosensitivity reactions.

● Advise patient to notify health care professional of
medication regimen before treatment or surgery.

● Emphasize the importance of routine follow-up
physical exams, including BP; breast, abdomen,
and pelvic examinations; and Pap smears.

● Vag: Instruct patient not to use vaginal gel con-
currently with other vaginal agents. If these agents
must be used concurrently, administer at least 6
hr before or after vaginal gel. Small, white glob-
ules may appear as a vaginal discharge possibly
due to gel accumulation, even several days after
use.

Evaluation/Desired Outcomes
● Development of normal cyclic menses.
● Successful outcome in assisted reproduction.

HIGH ALERT

promethazine
(proe-meth-a-zeen)

Histantil, Phenergan, Promethacon
Classification
Therapeutic: antiemetics, antihistamines,
sedative/hypnotics
Pharmacologic: phenothiazines

Pregnancy Category C

Indications
Treatment of various allergic conditions and motion
sickness. Preoperative sedation. Treatment and pre-
vention of nausea and vomiting. Adjunct to anesthe-
sia and analgesia.

Action
Blocks the effects of histamine. Has inhibitory effect
on the chemoreceptor trigger zone in the medulla,
resulting in antiemetic properties. Alters the effects
of dopamine in the CNS. Possesses significant anti-
cholinergic activity. Produces CNS depression by in-
directly decreased stimulation of the CNS reticular
system. Therapeutic Effects: Relief of symptoms
of histamine excess usually seen in allergic condi-
tions. Diminished nausea or vomiting. Sedation.

Pharmacokinetics
Absorption: Well absorbed after oral (88%) and
IM administration; rectal administration may be less
reliable.
Distribution: Widely distributed; crosses the
blood-brain barrier and the placenta.
Protein Binding: 65–90%.
Metabolism and Excretion: Metabolized by the
liver.
Half-life: 9–16 hr.

TIME/ACTION PROFILE (noted as
antihistaminic effects; sedative effects last 2–
8 hr)

ROUTE ONSET PEAK DURATION

PO, IM 20 min unknown 4–12 hr
Rectal 20 min unknown 4–12 hr
IV 3–5 min unknown 4–12 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Comatose
patients; Prostatic hypertrophy; Bladder neck ob-
struction; Some products contain alcohol or bisul-
fites and should be avoided in patients with known
intolerance; Angle-closure glaucoma; Pedi: May
cause fatal respiratory depression in children �2 yr.
Use Cautiously in: IV administration may cause
severe injury to tissue; Hypertension; Cardiovascular
disease; Impaired liver function; Prostatic hypertro-
phy; Glaucoma; Asthma; Sleep apnea; Epilepsy; Un-
derlying bone marrow depression; Pedi: For chil-
dren �2 yr, use lowest effective dose, avoid
concurrent respiratory depressants; OB: Has been
used safely during labor; avoid chronic use during
pregnancy; Lactation: Safety not established; may
cause drowsiness in infant;Geri: Appears on Beers
list. Sensitive to anticholinergic effects and haveq
risk for side effects.
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Adverse Reactions/Side Effects
CNS: NEUROLEPTIC MALIGNANT SYNDROME, confusion,
disorientation, sedation, dizziness, extrapyramidal
reactions, fatigue, insomnia, nervousness. EENT:
blurred vision, diplopia, tinnitus. CV: bradycardia,
hypertension, hypotension, tachycardia. GI: consti-
pation, drug-induced hepatitis, dry mouth. Derm:
photosensitivity, severe tissue necrosis upon infiltra-
tion at IV site, rashes. Hemat: blood dyscrasias.

Interactions
Drug-Drug: Additive CNS depression with other
CNS depressants, including alcohol, other anti-
histamines, opioid analgesics, and other seda-
tive/hypnotics. Neuroleptic malignant syndrome
can occur when used concurrently with antipsy-
chotics. Additive anticholinergic effects with other
drugs possessing anticholinergic properties,
including other antihistamines, antidepres-
sants, atropine, haloperidol, other phenothia-
zines, quinidine, and disopyramide. May pre-
cipitate seizures when used with drugs that lower
seizure threshold. Concurrent use with MAO in-
hibitors may result inqsedation and anticholiner-
gic side effects.

Route/Dosage
Antihistamine
PO (Adults): 6.25–12.5 mg 3 times/day and 25 mg
at bedtime.
PO (Children �2 yr): 0.1 mg/kg/dose (not to ex-
ceed 12.5 mg) q 6 hr during the day and 0.5 mg/kg/
dose (not to exceed 25 mg) at bedtime.
IM, IV, Rect (Adults): 25 mg; may repeat in 2 hr.
Rect (Children �2 yr): 0.125 mg/kg q 4–6 hr or
0.5 mg/kg at bedtime.

Antivertigo (Motion Sickness)
PO (Adults): 25 mg 30–60 min before departure;
may be repeated in 8–12 hr.
PO, Rect (Children �2 yr): 0.5 mg/kg (not to ex-
ceed 25 mg) 30–60 min before departure; may be
given q 12 hr as needed.

Sedation
PO, Rect, IM, IV (Adults): 25–50 mg; may repeat
q 4–6 hr if needed.
PO, Rect, IM (Children �2 yr): 0.5–1 mg/kg
(not to exceed 50 mg) q 6 hr as needed.

Sedation during Labor
IM, IV (Adults): 50 mg in early labor; when labor
is established, additional doses of 25–75 mg may be
given 1–2 times at 4-hr intervals (should not exceed
100 mg/24 hr).

Antiemetic
PO, Rect, IM, IV (Adults): 12.5–25 mg q 4 hr as
needed; initial PO dose should be 25 mg.
PO, Rect, IM, IV (Children �2 yr): 0.25–1 mg/
kg (not to exceed 25 mg) q 4–6 hr.

Availability (generic available)
Tablets: 12.5 mg, 25 mg, 25 mgOTC, 50 mg, 50
mgOTC. Syrup (cherry flavor): 6.25 mg/5 mL,
10 mg/5 mLOTC. Injection: 25 mg/mL, 50 mg/mL.
Suppositories: 12.5 mg, 25 mg, 50 mg. In com-
bination with: codeine, dextromethorphan, and/
or phenylephrine in a variety of cough and cold
preparations.

NURSING IMPLICATIONS
Assessment
● Monitor BP, pulse, and respiratory rate frequently

in patients receiving IV doses.
● Assess level of sedation after administration. Risk

of sedation and respiratory depression are in-
creased when administered concurrently with
other drugs that cause CNS depression.

● Monitor patient for onset of extrapyramidal side
effects (akathisia— restlessness; dystonia—
muscle spasms and twisting motions; pseudopar-
kinsonism—mask-like face, rigidity, tremors,
drooling, shuffling gait, dysphagia). Notify health
care professional if these symptoms occur.

● Monitor for development of neuroleptic malig-
nant syndrome (fever, respiratory distress, tachy-
cardia, seizures, diaphoresis, hypertension or hy-
potension, pallor, tiredness, severe muscle
stiffness, loss of bladder control). Notify health
care professional immediately if these symptoms
occur.

● Geri: Assess for adverse anticholinergic effects
(delirium, acute confusion, dizziness, dry mouth,
blurred vision, urinary retention, constipation,
tachycardia).

● Allergy: Assess allergy symptoms (rhinitis, con-
junctivitis, hives) before and periodically
throughout course of therapy.

● Antiemetic: Assess patient for nausea and vomit-
ing before and after administration.

● IV: High Alert: If administered IV, assess for
burning and pain at IV site; may cause severe tis-
sue injury. Avoid IV administration, if possible. If
pain occurs, discontinue administration immedi-
ately.

● Lab Test Considerations: May cause false-
positive or false-negative pregnancy test results.

● Evaluate CBC periodically during chronic therapy;
blood dyscrasias may occur.

● May causeqserum glucose.
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● May cause false-negative results in skin tests us-
ing allergen extracts. Promethazine should be
discontinued 72 hr before the test.

Potential Nursing Diagnoses
Deficient fluid volume (Indications)
Risk for injury (Side Effects)

Implementation
● When administering promethazine concurrently

with opioid analgesics, supervise ambulation
closely to prevent injury from increased sedation.

● PO: Administer with food, water, or milk to mini-
mize GI irritation. Tablets may be crushed and
mixed with food or fluids for patients with diffi-
culty swallowing.

● IM: Administer deep into well-developed muscle.
Subcut or inadvertent intra-arterial administra-
tion may cause severe tissue necrosis.

IV Administration

● pH: 4.0–5.5.
● Direct IV: Diluent: Dilute with 0.9% NaCl or

D5W. Concentration: Doses should not exceed
a concentration of 25 mg/mL. Administer through
a large-bore vein through a running IV line into
the most distal port. Slight yellow color does not
alter potency. Do not use if precipitate is present.
Rate: Administer each 25 mg slowly, over at least
10–15 min (maximum rate � 25 mg/min).
Rapid administration may produce a transient fall
in BP.

● Y-Site Compatibility: alemtuzumab, alfentanil,
amifostine, amikacin, amsacrine, anidulafungin,
ascorbic acid, atracurium, atropine, benztropine,
bivalirudin, bumetanide, buprenorphine, butor-
phanol, calcium chloride, calcium gluconate,
carboplatin, caspofungin, ceftaroline, ciprofloxa-
cin, cisatracurium, cisplatin, cladribine, cyanoco-
balamin, cyclophosphamide, cyclosporine, cytar-
abine, dactinomycin, daptomycin,
dexmedetomidine, digoxin, diltiazem, diphenhy-
dramine, dobutamine, docetaxel, dopamine, dox-
acurium, doxorubicin, doxycycline, enalaprilat,
ephedrine, epinephrine, epirubicin, epoetin alfa,
eftifibatide, erythromycin, esmolol, etoposide,
etoposide phosphate, famotidine, fenoldopam,
fentanyl, filgrastim, fluconazole, fludarabine,
gemcitabine, gentamycin, glycopyrrolate, granise-
tron, hydromorphone, ifosfamide, insulin, irino-
tecan, isoproterenol, ketamine, labetalol, levo-
floxacin, lidocaine, linezolid, lorazepam,
magnesium sulfate, mannitol, mechlorethamine,
melphalan, meperidine, metaraminol, methox-
amine, methyldopate, metoclopramide, metopro-

lol, metronidazole, midazolam, milrinone, mito-
xantrone, morphine, mycophenolate, nalbuphine,
naloxone, nitroglycerin, norepinephrine, octreo-
tide, ondansetron, oxaliplatin, oxytocin, pacli-
taxel, palonosetron, pamidronate, pancuronium,
pemetrexed, pentamidine, pentazocine, phentol-
amine, phenylephrine, procainamide, prochlor-
perazine, propranolol, protamine, pyridoxime,
quinupristin/dalfopristin, ranitidine, remifentanil,
rituximab, rocuronium, sargramostim, sodium
acetate, succinylcholine, sufentanil, tacrolimus,
teniposide, theophylline, thiamine, thiotepa, tige-
cycline, tirofiban, tobramycin, tolazoline, trastu-
zumab, trimetaphan, vancomycin, vasopressin,
vecuronium, verapamil, vincristine, vinorelbine,
voriconazole, zoledronic acid.

● Y-Site Incompatibility: acyclovir, aldesleukin,
allopurinol, aminophylline, amphotericin B cho-
lesteryl, amphotericin B colloidal, amphotericin
B lipid complex, amphotericin B liposome, ampi-
cillin, ampicillin/sulbactam, azathioprine, cefazo-
lin, cefepime, cefoperazone, cefotaxime, cefote-
tan, cefoxitin, ceftazidime, ceftriaxone,
cefuroxime, chloramphenicol, clindamycin, dan-
trolene, dexamethasone, diazepam, diazoxide,
doxorubicin liposome, ertapenem, fluorouracil,
folic acid, foscarnet, furosemide, ganciclovir, in-
domethacin, ketorolac, methylprednisolone, naf-
cillin, nitroprusside, oxacillin, pantoprazole, pen-
icillin G, pentobarbital, phenobarbital, phenytoin,
piperacillin/tazobactam, sodium bicarbonate,
streptokinase, ticarcillin/clavulanate, trimetho-
prim/sulfamethoxazole.

Patient/Family Teaching
● Review dose schedule with patient. If medication

is ordered regularly and a dose is missed, take as
soon as remembered unless time for next dose.
Pedi: Caution caregivers to use only the measur-
ing device accompanying the liquid medication
and not to use household measuring devices.

● May cause drowsiness. Caution patient to avoid
driving or other activities requiring alertness until
response to medication is known.

● Advise patient that frequent mouth rinses, good
oral hygiene, and sugarless gum or candy may
decrease dry mouth. Health care professional
should be notified if dry mouth persists �2 wk.

● Caution patient to use sunscreen and protective
clothing to prevent photosensitivity reactions.

● Advise patient to change positions slowly to mini-
mize orthostatic hypotension. Geri: Geriatric pa-
tients are at increased risk.
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● Caution patient to avoid concurrent use of alco-
hol and other CNS depressants with this medica-
tion.

● Instruct patient to notify health care professional
if sore throat, fever, jaundice, or uncontrolled
movements are noted.

● Motion Sickness: When used as prophylaxis for
motion sickness, advise patient to take medica-
tion at least 30 min and preferably 1–2 hr before
exposure to conditions that may cause motion
sickness.

Evaluation/Desired Outcomes
● Relief from allergic symptoms.
● Prevention of motion sickness.
● Sedation.
● Relief from nausea and vomiting.

propafenone
(proe-paff-e-nown)
Rythmol, Rythmol SR
Classification
Therapeutic: antiarrhythmics (class IC)

Pregnancy Category C

Indications
Treatment of life-threatening ventricular arrhyth-
mias, including ventricular tachycardia (immediate-
release only). Prolongs the time to recurrence of
symptomatic paroxysmal atrial arrhythmias, includ-
ing paroxysmal atrial fibrillation/flutter and paroxys-
mal supraventricular tachycardia (PSVT). Unla-
beled Use: Single dose treatment for atrial
fibrillation.

Action
Slows conduction in cardiac tissue by altering trans-
port of ions across cell membranes. Therapeutic
Effects: Suppression of ventricular arrhythmias.

Pharmacokinetics
Absorption: Although well absorbed following
oral administration, undergoes rapid hepatic metab-
olism (bioavailability 3–11%).
Distribution: Widely distributed; crosses the pla-
centa.
Metabolism and Excretion: Extensively metabo-
lized by the liver (CYP1A2, CYP2D6, and CYP3A4 en-
zyme systems; the CYP2D6 enzyme system exhibits
genetic polymorphism), some metabolites have anti-
arrhythmic activity. �7% of population may be
poor metabolizers and may have significantlyqpro-
pafenone concentrations and anqrisk of adverse
effects.
Half-life: 2–10 hr in extensive metabolizers, 10–
32 hr in slow metabolizers.

TIME/ACTION PROFILE (antiarrhythmic
effects)

ROUTE ONSET PEAK DURATION

PO hr–days 4–5 days† hr

†Chronic dosing

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Cardiogenic
shock; Conduction disorders including sick sinus
syndrome and AV block (without a pacemaker);
Bradycardia; Severe hypotension; Concurrent quini-
dine or amiodarone; Bronchospastic disorders or
severe COPD; Electrolyte disturbances; Uncontrolled
HF.
Use Cautiously in: Severe hepatic or renal im-
pairment (dosepmay be necessary); Geri: Lower
doses may be necessary due to age-relatedpin re-
nal/hepatic/cardiovascular function, concurrent
chronic illnesses and medications; OB, Lactation,
Pedi: Safety not established.

Adverse Reactions/Side Effects
CNS: dizziness, shaking, weakness. EENT: blurred
vision. CV: SUPRAVENTRICULAR ARRHYTHMIA, VENTRIC-
ULAR ARRHYTHMIAS, conduction disturbances, an-
gina, bradycardia, hypotension. GI: altered taste,
constipation, nausea, vomiting, diarrhea, dry mouth.
Hemat: AGRANULOCYTOSIS. Derm: rash. MS: joint
pain.

Interactions
Drug-Drug: Any inhibitors of the CYP1A2,
CYP2D6, or CYP3A4 enzyme systems mayqlev-
els, including desipramine, paroxetine, ritona-
vir, sertraline, ketoconazole, saquinavir,
erythromycin (blood level monitoring recom-
mended); concurrent use with CYP2D6 inhibitor
and CYP3A4 inhibitor should be avoided. Quini-
dine is a strong inhibitor of CYP2D6 and signifi-
cantlyqlevels of propafenone; concurrent use is not
recommended. Propafenone is also an inhibitor of
CYP2D6 and mayqlevels of desipramine, imipra-
mine, haloperidol, and venlafaxine. Significantly
qserum digoxin levels (blood level monitoring
recommended,pdigoxin dose may be required).q
blood levels of metoprolol and propranolol (p
dose may be required). Concurrent use of local an-
esthetics mayqrisk of CNS adverse reactions.qef-
fects of warfarin (pwarfarin dose if necessary,
monitor INR). Concurrent use with amiodarone
can adversely effect conduction/repolarization and
should be avoided. Mayqrisk of CNS adverse reac-
tions with lidocaine. Mayqcyclosporine trough
blood levels and risk of nephrotoxicity. Rifampin
maypserum levels and effectiveness. Cimetidine
mayqserum levels. Orlistat maypabsorption.
Drug-Food: Grapefruit juice mayqlevels.
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Route/Dosage
PO (Adults): 150 mg q 8 hr; may be graduallyqat
3–4-day intervals as required up to 300 mg q 8–12
hr. Single dose treatment of atrial fibrillation
(unlabeled)—450 or 600 mg; Sustained re-
lease—225 mg q 12 hr; may be graduallyqat a
minimum of 5-day intervals as required to 325 mg q
12 hr; if furtherqis needed, mayqto 425 mg q 12
hr.

Availability (generic available)
Tablets: 150 mg, 225 mg, 300 mg. Sustained-re-
lease capsules: 225 mg, 325 mg, 425 mg.

NURSING IMPLICATIONS
Assessment
● Monitor ECG or use Holter monitor prior to and

periodically during therapy. May cause PR and
QT prolongation.

● Monitor BP and pulse periodically during ther-
apy.

● Monitor intake and output ratios and daily
weight. Assess patients for signs of HF (peripheral
edema, rales/crackles, dyspnea, weight gain, jug-
ular venous distention). May require reduction or
discontinuation of therapy.

● Lab Test Considerations: May causeqANA ti-
ter, which is usually asymptomatic and reversible.

● Monitor prothrombin level in patients taking war-
farin; mayqeffects of warfarin.

● Toxicity and Overdose: Signs of toxicity in-
clude hypotension, excessive drowsiness, and de-
creased or abnormal heart rate. Notify health
care professional if these signs occur.

Potential Nursing Diagnoses
Decreased cardiac output (Indications)

Implementation
● PO: Propafenone therapy should be initiated in a

hospital with facilities for cardiac rhythm moni-
toring. Most serious proarrhythmic effects are
seen in the first 2 wk of therapy.

● Swallow sustained-release capsules whole; do not
open, crush or chew.

● Previous antiarrhythmic therapy should be with-
drawn 2–5 half-lives before starting propafen-
one.

● Dose adjustments should be at least 3–4 days
apart because of the long half-life of propafen-
one.

● Correct pre-existing hypokalemia or hyperkale-
mia prior to instituting therapy.

Patient/Family Teaching
● Instruct patient to take medication around the

clock as directed, even if feeling better. Take
missed doses as soon as remembered if within 4
hr; omit if remembered later. Gradual dosage re-
duction may be necessary.

● May cause dizziness. Caution patient to avoid
driving and other activities requiring alertness
until response to medication is known.

● Advise patient to notify health care professional of
medication regimen prior to treatment or sur-
gery.

● Instruct patient to notify health care professional
if fever, sore throat, chills, or unusual bleeding or
bruising occurs or if chest pain, shortness of
breath, diaphoresis, palpitations, or visual
changes become bothersome.

● Advise patient to carry identification describing
disease process and medication regimen at all
times.

● Emphasize the importance of follow-up exams to
monitor progress.

Evaluation/Desired Outcomes
● Decrease in frequency of ventricular arrhythmias.
● Prolonged time to recurrence of symptomatic

paroxysmal atrial arrhythmias, including paroxys-
mal atrial fibrillation/flutter and PSVT.

HIGH ALERT

propofol (proe-poe-fol)
Diprivan
Classification
Therapeutic: general anesthetics

Pregnancy Category B

Indications
Induction of general anesthesia in children �3 yr
and adults. Maintenance of balanced anesthesia
when used with other agents in children �2 mo and
adults. Initiation and maintenance of monitored an-
esthesia care (MAC). Sedation of intubated, me-
chanically ventilated patients in intensive care units
(ICUs).

Action
Short-acting hypnotic. Mechanism of action is un-
known. Produces amnesia. Has no analgesic prop-
erties. Therapeutic Effects: Induction and main-
tenance of anesthesia.

Pharmacokinetics
Absorption: Administered IV only, resulting in
complete absorption.
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Distribution: Rapidly and widely distributed.
Crosses the blood-brain barrier well; rapidly redis-
tributed to other tissues. Crosses the placenta and
enters breast milk.
Protein Binding: 95–99%.
Metabolism and Excretion: Rapidly metabo-
lized by the liver.
Half-life: 3–12 hr (blood-brain equilibration half-
life 2.9 min).

TIME/ACTION PROFILE (loss of
consciousness)

ROUTE ONSET PEAK DURATION†

IV 40 sec unknown 3–5 min

†Time to recovery is 8 min (up to 19 min if opioid analgesics
have been used)

Contraindications/Precautions
Contraindicated in: Hypersensitivity to propofol,
soybean oil, egg lecithin, or glycerol; OB: Crosses
placenta; may cause neonatal depression; Lactation:
Enters breast milk; effects on newborn unknown.
Use Cautiously in: Cardiovascular disease; Lipid
disorders (emulsion may have detrimental effect);
qintracranial pressure; Cerebrovascular disorders;
Hypovolemic patients (lower induction and mainte-
nance dosage reduction recommended); Pedi: Not
recommended for induction of anesthesia in chil-
dren �3 yr, or for maintenance of anesthesia in in-
fants �2 mo ; not for ICU or pre-procedure seda-
tion; Geri: Lower induction and maintenance dose
reduction recommended.

Adverse Reactions/Side Effects
CNS: dizziness, headache. Resp: APNEA, cough. CV:
bradycardia, hypotension, hypertension. GI: ab-
dominal cramping, hiccups, nausea, vomiting.
Derm: flushing. Local: burning, pain, stinging,
coldness, numbness, tingling at IV site, . MS: invol-
untary muscle movements, perioperative myoclonia.
GU: discoloration of urine (green). Misc: PROPO-
FOL INFUSION SYNDROME, fever.

Interactions
Drug-Drug: Additive CNS and respiratory depres-
sion with alcohol, antihistamines, opioid anal-
gesics, and sedative/hypnotics (dosepmay be
required). Theophylline may antagonize the CNS
effects of propofol. Propofol mayqlevels of alfen-
tanil. Cardiorespiratory instability can occur when
used with acetazolamide. Serious bradycardia can
occur with concurrent use of fentanyl in children.
qrisk of hypertriglyceridemia with intravenous
fat emulsion.

Route/Dosage
General Anesthesia
IV (Adults �55 yr): Induction—40 mg q 10 sec
until induction achieved (2–2.5 mg/kg total).
Maintenance—100–200 mcg/kg/min. Rates of
150–200 mcg/kg/min are usually required during
first 10–15 min after induction, thenpby 30–50%
during first 30 min of maintenance. Rates of 50–
100 mcg/kg/min are associated with optimal recov-
ery time. May also be given intermittently in incre-
ments of 25–50 mg.
IV (Geriatric Patients, Cardiac patients, Debil-
itated Patients, or Hypovolemic Patients): In-
duction—20 mg q 10 sec until induction achieved
(1–1.5 mg/kg total). Maintenance—50–100
mcg/kg/min (dose in cardiac anesthesia ranges
from 50–150 mcg/kg/min depending on concur-
rent use of opioid).
IV (Adults Undergoing Neurosurgical Proce-
dures): Induction—20 mg q 10 sec until induc-
tion achieved (1–2 mg/kg total). Maintenance—
100–200 mcg/kg/min.
IV (Children �3 yr–16 yr): Induction—2.5–
3.5 mg/kg, use lower dose for children ASA III or IV.
IV (Children 2 mo–16 yr): Maintenance—
125–300 mcg/kg/min (following first 30 min of
maintenance, rate should bepif possible), younger
children may require larger infusion rates com-
pared to older children.

Monitored Anesthesia Care (MAC) Seda-
tion
IV (Adults �55 yr): Initiation—100–150 mcg/
kg/min infusion or 0.5 mg/kg as slow injection.
Maintenance—25–75 mcg/kg/min infusion or in-
cremental boluses of 10–20 mg.
IV (Geriatric Patients , Debilitated Patients, or
ASA III/IV Patients): Initiation—Use slower in-
fusion or injection rates. Maintenance—20% less
than the usual adult infusion dose; rapid/repeated
bolus dosing should be avoided.

ICU Sedation
IV (Adults): 5 mcg/kg/min for a minimum of 5
min. Additional increments of 5–10 mcg/kg/min
over 5–10 min may be given until desired response
is obtained. (Range 5–50 mcg/kg/min”) Dose
should be reassessed every 24 hr.

Availability (generic available)
Injection: 10 mg/mL.

NURSING IMPLICATIONS
Assessment
● Assess respiratory status, pulse, and BP continu-

ously throughout propofol therapy. Frequently
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causes apnea lasting �60 sec. Maintain patent
airway and adequate ventilation. Propofol should
be used only by individuals experienced in endo-
tracheal intubation, and equipment for this pro-
cedure should be readily available.

● Assess level of sedation and level of conscious-
ness throughout and following administration.

● When using for ICU sedation, wake-up and as-
sessment of CNS function should be done daily
during maintenance to determine minimum dose
required for sedation. Maintain a light level of se-
dation during these assessments; do not discon-
tinue. Abrupt discontinuation may cause rapid
awakening with anxiety, agitation, and resistance
to mechanical ventilation.

● Monitor for propofol infusion syndrome (severe
metabolic acidosis, hyperkalemia, lipemia, rhab-
domyolysis, hepatomegaly, cardiac and renal fail-
ure). Most frequent with prolonged, high-dose
infusions (�5 mg/kg/hr for �48 hr) but has also
been reported following large-dose, short-term
infusions during surgical anesthesia. If prolonged
sedation or increasing dose is required, or meta-
bolic acidosis occurs, consider alternative means
of sedation.

● Toxicity and Overdose: If overdose occurs,
monitor pulse, respiration, and BP continuously.
Maintain patent airway and assist ventilation as
needed. If hypotension occurs, treatment in-
cludes IV fluids, repositioning, and vasopressors.

Potential Nursing Diagnoses
Ineffective breathing pattern (Adverse Reactions)
Risk for injury (Side Effects)

Implementation
● Do not confuse Diprivan (propofol) with Diflucan

(fluconazole) or Ditropan (oxybutynin).
● Dose is titrated to patient response.
● Propofol has no effect on the pain threshold. Ade-

quate analgesia should always be used when pro-
pofol is used as an adjunct to surgical proce-
dures.

IV Administration

● pH: 7.0–8.5.
● Direct IV: Diluent: Usually administered undi-

luted. If dilution is necessary, use only D5W.
Shake well before use. Solution is opaque, mak-
ing detection of contaminants difficult. Do not use
if separation of the emulsion is evident. Contains
no preservatives; maintain sterile technique and
administer immediately after preparation. Con-
centration: Undiluted: 10 mg/mL. If dilution is
necessary, dilute to concentration �2 mg/mL.

● Discard unused portions and IV lines at the end
of anesthetic procedure or within 6 hr. For ICU
sedation, discard after 12 hr if administered di-
rectly from vial or after 6 hr if transferred to a sy-
ringe or other container. Do not administer via
filter �5–micron pore size.

● Aseptic technique is essential. Solution is capable
of rapid growth of bacterial contaminants. Infec-
tions and subsequent deaths have been reported.
Rate: Administer over 3–5 min. Titrate to de-
sired level of sedation. Frequently causes pain,
burning, and stinging at injection site; use larger
veins of the forearm, antecubital fossa, or a dedi-
cated IV catheter. Lidocaine 10–20 mg IV may be
administered prior to injection to minimize pain.
Pedi: Induction doses may be administered over
20–30 seconds.

● Intermittent/Continuous Infusion: Diluent:
Administer undiluted. Allow 3 to 5 minutes be-
tween dose adjustments to allow for and assess
the clinical effects. Concentration: 10 mg/mL.
Rate: Based on patient’s weight (see Route/Dos-
age section).

● Solution Compatibility: D5W, LR, D5/LR, D5/
0.45% NaCl, D5/0.2% NaCl.

● Y-Site Compatibility: acyclovir, alfentanil, ami-
nophylline, ampicillin, aztreonam, bumetanide,
buprenorphine, butorphanol, calcium gluconate,
carboplatin, cefazolin, cefepime, cefotaxime, ce-
foxitin, ceftriaxone, cefuroxime, chlorpromazine,
cisplatin, clindamycin, cyclophosphamide, cyclo-
sporine, cytarabine, dexamethasone, dexmede-
tomidine, diphenhydramine, dobutamine, dopa-
mine, doxycycline, droperidol, enalaprilat,
epinephrine, esmolol, famotidine, fenoldopam,
fentanyl, fluconazole, fluorouracil, furosemide,
ganciclovir, glycopyrrolate, granisetron, haloperi-
dol, heparin, hydrocortisone sodium succinate,
hydromorphone, ifosfamide, imipenem/cilastatin,
insulin, isoproterenol, ketamine, labetalol, levor-
phanol, lidocaine, lorazepam, magnesium sulfate,
mannitol, meperidine, milrinone, nafcillin, nal-
buphine, naloxone, nitroglycerin, nitroprusside,
norepinephrine, paclitaxel, pentobarbital, pheno-
barbital, potassium chloride, prochlorperazine,
propranolol, ranitidine, scopolamine, sodium bi-
carbonate, succinylcholine, sufentanil, thiopental,
ticarcillin/clavulanate, vecuronium.

● Y-Site Incompatibility: amikacin, amphoteri-
cin B colloidal, calcium chloride, ciprofloxacin,
diazepam, digoxin, doripenem, doxorubicin, gen-
tamicin, levofloxacin, methotrexate, methylpredi-
solone sodium succinate, metoclopramide, mito-
xantrone, phenytoin, tobramycin, verapamil.
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Patient/Family Teaching
● Inform patient that this medication will decrease

mental recall of the procedure.
● May cause drowsiness or dizziness. Advise patient

to request assistance prior to ambulation and
transfer and to avoid driving or other activities re-
quiring alertness for 24 hr following administra-
tion.

● Advise patient to avoid alcohol or other CNS de-
pressants without the advice of a health care pro-
fessional for 24 hr following administration.

Evaluation/Desired Outcomes
● Induction and maintenance of anesthesia.
● Amnesia.
● Sedation in mechanically ventilated patients in an

intensive care setting.

HIGH ALERT

propranolol
(proe-pran-oh-lole)
Inderal, Inderal LA, InnoPran XL
Classification
Therapeutic: antianginals, antiarrhythmics
(Class II), antihypertensives, vascular head-
ache suppressants
Pharmacologic: beta blockers

Pregnancy Category C

Indications
Management of hypertension, angina, arrhythmias,
hypertrophic cardiomyopathy, thyrotoxicosis, essen-
tial tremors, pheochromocytoma. Also used in the
prevention and management of MI, and the preven-
tion of vascular headaches. Unlabeled Use: Also
used to manage alcohol withdrawal, aggressive be-
havior, antipsychotic-associated akathisia, situa-
tional anxiety, and esophageal varices. Post-trau-
matic stress disorder (PTSD)(Ongoing clinical trials
at National Institute for Mental Health [NIMH]).

Action
Blocks stimulation of beta1(myocardial) and beta2

(pulmonary, vascular, and uterine)-adrenergic re-
ceptor sites. Therapeutic Effects: Decreased
heart rate and BP. Suppression of arrhythmias. Pre-
vention of MI.

Pharmacokinetics
Absorption: Well absorbed but undergoes exten-
sive first-pass hepatic metabolism.
Distribution: Moderate CNS penetration. Crosses
the placenta; enters breast milk.
Protein Binding: 93%.
Metabolism and Excretion: Almost completely
metabolized by the liver (primarily for CYP2D6 iso-

enzyme) (the CYP2D6 enzyme system exhibits ge-
netic polymorphism; �7% of population may be
poor metabolizers and may have significantlyqpro-
pranolol concentrations and anqrisk of adverse ef-
fects).
Half-life: 3.4–6 hr.

TIME/ACTION PROFILE (cardiovascular
effects)

ROUTE ONSET PEAK DURATION

PO 30 min 60–90 min† 6–12 hr
PO–ER unknown 6 hr 24 hr
IV immediate 1 min 4–6 hr

†Following single dose, full effect not seen until several
weeks of therapy

Contraindications/Precautions
Contraindicated in: Uncompensated HF; Pulmo-
nary edema; Cardiogenic shock; Bradycardia, sick
sinus syndrome, or heart block (unless pacemaker
present).
Use Cautiously in: Renal or hepatic impairment;
Pulmonary disease (including asthma); Diabetes
mellitus (may mask signs of hypoglycemia); Thyro-
toxicosis (may mask symptoms); History of severe
allergic reactions (mayqintensity of response);
Skeletal muscle disease (may exacerbate myopa-
thy); OB: Crosses the placenta and may cause fetal/
neonatal bradycardia, hypotension, hypoglycemia,
or respiratory depression. May alsopblood supply
to the placenta, increase the risk for premature birth
or fetal death, and cause intrauterine growth retar-
dation. Mayqrisk of cardiac and pulmonary com-
plications in the infant during the neonatal time
frame. Lactation: Appears in breast milk; use for-
mula if propranolol must be taken; Pedi:qrisk of
hypoglycemia, especially during periods of fasting
such as before surgery, during prolonged exertion,
or with coexisting renal insufficiency; Geri:qsensi-
tivity to all beta blockers; initial dose reduction and
careful titration recommended.

Adverse Reactions/Side Effects
CNS: fatigue, weakness, anxiety, dizziness, drowsi-
ness, insomnia, memory loss, mental depression,
mental status changes, nervousness, nightmares.
EENT: blurred vision, dry eyes, nasal stuffiness.
Resp: bronchospasm, wheezing. CV: ARRHYTHMIAS,
BRADYCARDIA, HF, PULMONARY EDEMA, orthostatic hy-
potension, peripheral vasoconstriction. GI: consti-
pation, diarrhea, nausea. GU: erectile dysfunction,
plibido. Derm: ERYTHEMA MULTIFORME, EXFOLIA-
TIVE DERMATITIS, STEVENS-JOHNSON SYNDROME, TOXIC

EPIDERMAL NECROLYSIS, itching, rash. Endo: hyper-
glycemia, hypoglycemia (qin children). MS: ar-
thralgia, back pain, muscle cramps, myopathy.
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Neuro: paresthesia. Misc: ANAPHYLAXIS, drug-in-
duced lupus syndrome.

Interactions
Drug-Drug: General anesthesia, IV phenytoin,
and verapamil may cause additive myocardial de-
pression. Additive bradycardia may occur with di-
goxin. Additive hypotension may occur with other
antihypertensives, acute ingestion of alcohol, or
nitrates. Levels may bepwith chronic alcohol
use. Concurrent use with amphetamines, cocaine,
ephedrine, epinephrine, norepinephrine,
phenylephrine, or pseudoephedrine may result
in unopposed alpha-adrenergic stimulation (exces-
sive hypertension, bradycardia). Concurrent thy-
roid administration maypeffectiveness. May alter
the effectiveness of insulin or oral hypoglycemics
(dose adjustments may be necessary). Maypeffec-
tiveness of beta-adrenergic bronchodilators
and theophylline. Maypbeneficial beta cardiovas-
cular effects of dopamine or dobutamine. Use
cautiously within 14 days of MAO inhibitor therapy
(may result in hypertension). Cimetidine mayq
blood levels and toxicity. Concurrent NSAIDs may
pantihypertensive action. Smokingqmetabolism
andpeffects; smoking cessation mayqeffects. May
qlevels of lidocaine and bupivacaine.

Route/Dosage
PO (Adults): Antianginal—80–320 mg/day in
2–4 divided doses or once daily as extended/sus-
tained-release capsules. Antihypertensive—40 mg
twice daily initially; may beqas needed (usual
range 120–240 mg/day; doses up to 1 g/day have
been used); or 80 mg once daily as extended/sus-
tained-release capsules,qas needed up to 120 mg.
InnoPran XL dosing form is designed to be given
once daily at bedtime. Antiarrhythmic—10–30
mg 3–4 times daily. Prevention of MI—180–240
mg/day in divided doses. Hypertrophic cardiomy-
opathy—20–40 mg 3–4 times daily. Adjunct
therapy of pheochromocytoma—20 mg 3 times
daily to 40 mg 3–4 times daily concurrently with al-
pha-blocking therapy, started 3 days before surgery
is planned. Vascular headache prevention—20
mg 4 times daily or 80 mg/day as extended/sus-
tained-release capsules; may beqas needed up to
240 mg/day. Management of tremor—40 mg
twice daily; may bequp to 120 mg/day (up to 320
mg have been used).
PO (Children): Antihypertensive/antiarrhyth-
mic—0.5–1 mg/kg/day in 2–4 divided doses; may
beqas needed (usual range for maintenance dose
is 2–4 mg/kg/day in 2 divided doses).

IV (Adults): Antiarrhythmic—1–3 mg; may be
repeated after 2 min and again in 4 hr if needed.
IV (Children): Antiarrhythmic—10–100 mcg
(0.01–0.1 mg)/kg (up to 1 mg/dose); may be re-
peated q 6–8 hr if needed.

Availability (generic available)
Oral solution: 4 mg/mL, 8 mg/mL. Tablets: 10
mg, 20 mg, 40 mg, 60 mg, 80 mg. Sustained-re-
lease capsules (Inderal LA): 60 mg, 80 mg, 120
mg, 160 mg. Extended-release capsules: 60 mg,
80 mg, 120 mg, 160 mg. Injection: 1 mg/mL. In
combination with: hydrochlorothiazide (Inder-
ide). See Appendix B.

NURSING IMPLICATIONS
Assessment
● Monitor BP and pulse frequently during dose ad-

justment period and periodically during therapy.
● Abrupt withdrawal of propranolol may precipitate

life-threatening arrhythmias, hypertension, or
myocardial ischemia. Drug should be tapered
over a 2-week period before discontinuation. As-
sess patient carefully during tapering and after
medication is discontinued. Consider that patients
taking propranolol for non-cardiac indications
may have undiagnosed cardiac disease. Abrupt
discontinuation or withdrawal over too-short a
period of time (less than 9 days) should be
avoided.

● Pedi: Assess pediatric patients for signs and
symptoms of hypoglycemia, particularly when
oral foods and fluids are restricted.

● Patients receiving propranolol IV must have
continuous ECG monitoring and may have pulmo-
nary capillary wedge pressure (PCWP) or central
venous pressure (CVP) monitoring during and
for several hours after administration.

● Assess for orthostatic hypotension when assisting
patient up from supine position.

● Monitor intake and output ratios and daily
weight. Assess patient routinely for evidence of
fluid overload (peripheral edema, dyspnea, rales/
crackles, fatigue, weight gain, jugular venous dis-
tention).

● Assess for rash periodically during therapy. May
cause Stevens-Johnson syndrome. Discontinue
therapy if severe or if accompanied with fever,
general malaise, fatigue, muscle or joint aches,
blisters, oral lesions, conjunctivitis, hepatitis and/
or eosinophilia.

● Angina: Assess frequency and characteristics of
anginal attacks periodically during therapy.
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● Vascular Headache Prophylaxis: Assess fre-
quency, severity, characteristics, and location of
vascular headaches periodically during therapy.

● PTSD: Assess frequency of symptoms (flash-
backs, nightmares, efforts to avoid thoughts or
activities that may trigger memories of the
trauma, and hypervigilance) periodically
throughout therapy.

● Lab Test Considerations: May causeqBUN,
serum lipoprotein, potassium, triglyceride, and
uric acid levels.

● May causeqANA titers.
● May causeporqin blood glucose levels. In la-

bile diabetic patients, hypoglycemia may be ac-
companied by precipitousqof BP.

● Toxicity and Overdose: Monitor patients re-
ceiving beta blockers for signs of overdose
(bradycardia, severe dizziness or fainting, severe
drowsiness, dyspnea, bluish fingernails or palms,
seizures). Notify health care professional imme-
diately if these signs occur.

● Hypotension may be treated with modified Tren-
delenburg position and IV fluids unless contrain-
dicated. Vasopressors (epinephrine, norepineph-
rine, dopamine, dobutamine) may also be used.
Hypotension does not respond to beta agonists.

● Glucagon has been used to treat bradycardia and
hypotension.

Potential Nursing Diagnoses
Decreased cardiac output (Side Effects)
Noncompliance (Patient/Family Teaching)

Implementation
● High Alert: IV vasoactive medications are inher-

ently dangerous. Before administering intra-
venously, have second practitioner independently
check the original order, dose calculations, and
infusion pump settings. Also, patient harm or fa-
talities have occurred when switching from oral
to IV propranolol; oral and parenteral doses are
not interchangeable. IV dose is 1/10 of the oral
dose. Change to oral therapy as soon as possible.
Do not confuse propranolol with pravachol.

● High Alert: Do not confuse Inderal (proprano-
lol) with Adderall (an amphetamine/dextroam-
phetamine combination drug).

● PO: Take apical pulse prior to administering. If
�50 bpm or if arrhythmia occurs, withhold medi-
cation and notify physician or other health care
professional.

● Administer with meals or directly after eating to
enhance absorption.

● Swallow extended release tablets whole; do not
crush, break, or chew. Propranolol tablets may
be crushed and mixed with food.

● Mix propranolol oral solution with liquid or
semisolid food (water, juices, applesauce, pud-

dings). To ensure entire dose is taken, rinse glass
with more liquid or have patient consume all of
the applesauce or pudding. Do not store after
mixing.

IV Administration

● pH: 2.8–4.0.
● Direct IV: Diluent: Administer undiluted or di-

lute each 1 mg in 10 mL of D5W for injection.
Concentration: Undiluted: 1 mg/mL. Diluted in
10 mL of D5W: 0.1 mg/mL. Rate: Administer at
0.5 mg/ min for adults to avoid hypotension and
cardiac arrest; do not exceed 1 mg/min. Pedi: Ad-
minister over 10 min.

● Intermittent Infusion: Diluent: May be di-
luted in 50 mL of 0.9% NaCl, D5W, D5/0.45%
NaCl, D5/0.9% NaCl, or lactated Ringer’s injec-
tion. Concentration: Depends on dose. Rate:
Infuse over 10–15 min.

● Y-Site Compatibility: acyclovir, alemtuzumab,
alfentanil, alteplase, amikacin, aminocaproic
acid, aminophylline, anidulafungin, argatroban,
ascorbic acid, atracurium, atropine, azathio-
prine, aztreonam, benztropine, bivalirudin, bleo-
mycin, bumetanide, buprenorphine, butor-
phanol, calcium chloride, calcium gluconate,
carboplatin, carmustine, caspofungin, cefazolin,
cefoperazone, cefotetan, ceftazidime, ceftriaxone,
cefuroxime, chloramphenicol, chlorpromazine,
cisplatin, clindamycin, cyanocobalamin, cyclo-
phosphamide, cyclosporine, cytarabine, dactino-
mycin, daptomycin, dexamethasone, dexmede-
tomidine, digoxin, diltiazem, diphenhydramine,
dobutamine, docetaxel, dopamine, doxacurium,
doxorubicin, doxycycline, enalaprilat, ephedrine,
epinephrine, epirubicin, epoetin alfa, eptifibatide,
ertapenem, erythromycin, esmolol, etoposide,
etoposide phosphate, famotidine, fenoldopam,
fentanyl, fluconazole, fludarabine, fluorouracil,
folic acid, furosemide, ganciclovir, gemcitabine,
gentamicin, glycopyrrolate, granisetron, heparin,
hydrocortisone, hydromorphone, idarubicin,
ifosfamide, imipenem/cilastatin, isoproterenol,
ketorolac, labetalol, levofloxacin, lidocaine, line-
zolid, lorazepam, magnesium sulfate, mannitol,
mechlorethamine, meperidine, metaraminol,
methotrexate, methoxamine, methyldopate,
methylprednisolone, metoclopramide, metopro-
lol, metronidazole, midazolam, milrinone, mito-
xantrone, morphine, multivitamins, mycopheno-
late, nafcillin, nalbuphine, naloxone, nesiritide,
nitroglycerin, nitroprusside, norepinephrine, oc-
treotide, ondansetron, oxacillin, oxaliplatin, oxy-
tocin, palonosetron, pamidronate, pancuronium,
papaverine, pemetrexed, penicillin G, pentami-
dine, pentazocine, pentobarbital, phenobarbital,
phentolamine, phenylephrine, phytonadione, po-
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tassium acetate, potassium chloride, procainam-
ide, prochlorperazine, promethazine, propofol,
protamine, pyridoxime, quinupristin/dalfopristin,
ranitidine, rocuronium, sodium acetate, sodium
bicarbonate, streptokinase, succinylcholine, su-
fentanil, tacrolimus, teniposide, theophylline, thi-
amine, thiotepa, ticarcillin/clavulanate, tigecyc-
line, tirofiban, tobramycin, tolazoline,
trimetaphan, vancomycin, vasopressin, vecuro-
nium, verapamil, vincristine, vinorelbine, vitamin
B complex with C, voriconazole, zoledronic acid.

● Y-Site Incompatibility: amphotericin B choles-
teryl, amphotericin B colloidal, amphotericin B
lipid complex, amphotericin B liposome, dantro-
lene, diazepam, diazoxide, indomethacin, insulin,
paclitaxel, pantoprazole, phenytoin, piperacillin/
tazobactam, trimethoprim/sulfamethoxazole.

Patient/Family Teaching
● Instruct patient to take medication as directed, at

the same time each day, even if feeling well; do
not skip or double up on missed doses. Take
missed doses as soon as possible up to 4 hr be-
fore next dose (8 hr with extended-release pro-
pranolol). Inform patient that abrupt withdrawal
can cause life-threatening arrhythmias, hyperten-
sion, or myocardial ischemia.

● Advise patient to make sure enough medication is
available for weekends, holidays, and vacations. A
written prescription may be kept in wallet in case
of emergency.

● Teach patient and family how to check pulse daily
and BP biweekly. Advise patient to hold dose and
contact health care professional if pulse is �50
bpm or BP changes significantly.

● May cause drowsiness or dizziness. Caution pa-
tients to avoid driving or other activities that re-
quire alertness until response to the drug is
known.

● Advise patients to change positions slowly to min-
imize orthostatic hypotension, especially during
initiation of therapy or when dose is increased.

● Caution patient that this medication may increase
sensitivity to cold.

● Instruct patient to ask a health care professional
before taking any OTC medications or herbal
products, especially cold preparations, when tak-
ing this medication.

● Diabetic patients should closely monitor blood
glucose, especially if weakness, malaise, irritabil-
ity, or fatigue occurs. May mask tachycardia and
increased BP as signs of hypoglycemia, but dizzi-
ness and sweating may still occur.

● Advise patient to notify health care professional if
slow pulse, difficulty breathing, wheezing, cold
hands and feet, dizziness, light-headedness, con-
fusion, depression, rash, fever, sore throat, un-
usual bleeding, or bruising occurs.

● Instruct patient to inform health care professional
of medication regimen prior to treatment or sur-
gery.

● Advise patient to carry identification describing
disease process and medication regimen at all
times.

● Hypertension: Reinforce the need to continue
additional therapies for hypertension (weight
loss, sodium restriction, stress reduction, regular
exercise, moderation of alcohol consumption,
and smoking cessation). Medication controls but
does not cure hypertension.

● Angina: Caution patient to avoid overexertion
with decrease in chest pain.

● Vascular Headache Prophylaxis: Caution pa-
tient that sharing this medication may be danger-
ous.

● PTSD: Advise patient that medication may relieve
distressing symptoms but that psychotherapy is
the primary treatment for the disorder. Refer pa-
tient and family to a PTSD support group.

Evaluation/Desired Outcomes
● Decrease in BP.
● Control of arrhythmias without appearance of

detrimental side effects.
● Reduction in frequency of anginal attacks.
● Increase in activity tolerance.
● Prevention of MI.
● Prevention of vascular headaches.
● Management of thyrotoxicosis.
● Management of pheochromocytoma.
● Decrease in tremors.
● Management of hypertrophic cardiomyopathy.
● Decrease in symptoms associated with PTSD.

propylthiouracil
(proe-pill-thye-oh-yoor-a-sill)

Propyl-Thyracil, PTU
Classification
Therapeutic: antithyroid agents
Pharmacologic: thioamides

Pregnancy Category D

Indications
Patients with Graves’ disease with hyperthyroidism
or toxic multinodular goiter who are intolerant to
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methimazole and for whom surgery or radioactive
iodine therapy is not appropriate. Adjunct in the
control of hyperthyroidism in preparation for thy-
roidectomy or radioactive iodine therapy in patients
who are intolerant to methimazole.

Action
Inhibits the synthesis of thyroid hormones. Thera-
peutic Effects: Decreased signs and symptoms of
hyperthyroidism.

Pharmacokinetics
Absorption: Rapidly absorbed from the GI tract.
Distribution: Concentrates in the thyroid gland;
crosses the placenta and enters breast milk in low
concentrations.
Metabolism and Excretion: Metabolized by the
liver.
Half-life: 1–2 hr.

TIME/ACTION PROFILE (effects on clinical
thyroid status)

ROUTE ONSET PEAK DURATION

PO 10–21 days† 6–10 wk wk

†Effects on serum thyroid hormone concentration may oc-
cur within 60 min of a single dose

Contraindications/Precautions
Contraindicated in: Hypersensitivity.
Use Cautiously in:pbone marrow reserve; OB:
May be used safely; however, fetus may develop thy-
roid problems; mother and fetus may be atqrisk
for hepatotoxicity; Lactation: Safety not established;
Geri: May haveqsensitivity; should initiate therapy
with lowest dose; Pedi: Children �6 yr (safety not
established); not recommended unless methimazole
not tolerated or surgery or radioactive iodine ther-
apy not appropriate.

Adverse Reactions/Side Effects
CNS: drowsiness, headache, vertigo. GI: HEPATO-
TOXICITY, nausea, vomiting, diarrhea, loss of taste.
Derm: rash, skin discoloration, urticaria. Endo:
hypothyroidism. Hemat: AGRANULOCYTOSIS, leuko-
penia, thrombocytopenia. MS: arthralgia. Misc: fe-
ver, lymphadenopathy, parotitis.

Interactions
Drug-Drug: Additive bone marrow depression
with antineoplastics or radiation therapy. Addi-
tive antithyroid effects with lithium, potassium io-
dide, or sodium iodide.qrisk of agranulocytosis
with phenothiazines.

Route/Dosage
PO (Adults): 100 mg q 8 hr; may beqto 400 mg/
day (occasional patient may require 600–900 mg/
day); usual maintenance dose � 100–150 mg/day.
PO (Children �10 yr): 50–300 mg/day given
once daily or in 2–4 divided doses.

PO (Children 6–10 yr): 50–150 mg/day given
once daily or in 2–4 divided doses.

Availability (generic available)
Tablets: 50 mg, 100 mg.

NURSING IMPLICATIONS
Assessment
● Monitor response of symptoms of hyperthyroid-

ism or thyrotoxicosis (tachycardia, palpitations,
nervousness, insomnia, fever, diaphoresis, heat
intolerance, tremors, weight loss, diarrhea).

● Assess patient for development of hypothyroidism
(intolerance to cold, constipation, dry skin, head-
ache, listlessness, tiredness, or weakness). Dose
adjustment may be required.

● Assess patient for skin rash or swelling of cervical
lymph nodes. Treatment may be discontinued if
this occurs.

● Lab Test Considerations: Thyroid function
studies should be monitored prior to therapy,
monthly during initial therapy, and every 2–3 mo
throughout therapy.

● WBC and differential counts should be monitored
periodically throughout course of therapy. Agran-
ulocytosis may develop rapidly and usually occurs
during first 2 mo. This necessitates discontinua-
tion of therapy.

● May cause increased AST, ALT, LDH, alkaline
phosphatase, serum bilirubin, and prothrombin
time.

Potential Nursing Diagnoses
Deficient knowledge, related to medication regimen
(Patient/Family Teaching)
Noncompliance (Patient/Family Teaching)

Implementation
● Do not confuse propylthiouracil with Purinethol

(mercaptopurine).
● Can be compounded by pharmacist into enema

or suppository.
● PO: Administer at same time in relation to meals

every day. Food may either increase or decrease
absorption.

Patient/Family Teaching
● Instruct patient to take medication exactly as di-

rected, around the clock. If a dose is missed, take
as soon as remembered; take both doses together
if almost time for next dose; check with health
care professional if more than 1 dose is missed.
Consult health care professional prior to discon-
tinuing medication.

● Instruct patient to monitor weight 2–3 times
weekly. Report significant changes.

● May cause drowsiness. Caution patient to avoid
driving or other activities requiring alertness until
response to medication is known.
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● Advise patient to consult health care professional
regarding dietary sources of iodine (iodized salt,
shellfish).

● Advise patient to report sore throat, fever, chills,
headache, malaise, weakness, yellowing of eyes
or skin, unusual bleeding or bruising, symptoms
of hyperthyroidism or hypothyroidism, or rash to
health care professional promptly.

● Advise patient to notify health care professional of
all Rx or OTC medications, vitamins, or herbal
products being taken and to consult with health
care professional before taking other medica-
tions.

● Advise patient to carry identification describing
medication regimen at all times and to notify
health care professional of medication regimen
prior to treatment or surgery.

● Emphasize the importance of routine exams to
monitor progress and to check for side effects.

Evaluation/Desired Outcomes
● Decrease in severity of symptoms of hyperthyroid-

ism (lowered pulse rate and weight gain).
● Return of thyroid function studies to normal.
● May be used as short-term adjunctive therapy to

prepare patient for thyroidectomy or radiation
therapy or may be used in treatment of hyperthy-
roidism. Treatment of 6 mo to several yr may be
necessary, usually averaging 1 yr.

protamine sulfate
(proe-ta-meen)
Classification
Therapeutic: antidotes
Pharmacologic: antiheparins

Pregnancy Category C

Indications
Acute management of severe heparin overdosage.
Used to neutralize heparin received during dialysis,
cardiopulmonary bypass, and other procedures.
Unlabeled Use: Management of overdose of hepa-
rin-like compounds.

Action
A strong base that forms a complex with heparin (an
acid). Therapeutic Effects: Inactivation of hepa-
rin.

Pharmacokinetics
Absorption: Administered IV only, resulting in
complete bioavailability.
Distribution: Unknown.

Metabolism and Excretion: Metabolic fate not
known. Protamine-heparin complex eventually de-
grades.
Half-life: Unknown.

TIME/ACTION PROFILE (reversal of heparin
effect)

ROUTE ONSET PEAK DURATION

IV 30 sec–1 min unknown 2 hr†

†Depends on body temperature

Contraindications/Precautions
Contraindicated in: Hypersensitivity to prot-
amine or fish.
Use Cautiously in: Patients who have received
previous protamine-containing insulin or vasectomi-
zed men (qrisk of hypersensitivity reactions); OB,
Lactation, Pedi: Safety not established.

Adverse Reactions/Side Effects
Resp: dyspnea. CV: bradycardia, hypertension, hy-
potension, pulmonary hypertension. GI: nausea,
vomiting. Derm: flushing, warmth. Hemat: bleed-
ing. MS: back pain. Misc: hypersensitivity reac-
tions, including ANAPHYLAXIS, ANGIOEDEMA , and PUL-
MONARY EDEMA.

Interactions
Drug-Drug: None significant.

Route/Dosage
IV (Adults and Children): Heparin overdose—1
mg/100 units of heparin. If given �30 min after hep-
arin, give 0.5 mg/100 units of heparin (not to ex-
ceed 100 mg/2 hr). Further doses should be deter-
mined by coagulation tests. If heparin was
administered subcutaneously, use 1–1.5 mg prot-
amine per 100 units of heparin, give 25–50 mg of
the protamine dose slowly followed by a continuous
infusion over 8–16 hours. Enoxaparin over-
dose—1 mg/each mg of enoxaparin to be neutral-
ized (unlabeled). Dalteparin overdose—1 mg/100
anti-Xa IU of dalteparin. If required, a second dose
of 0.5 mg/100 anti-Xa IU of dalteparin may be given
2–4 hr later if laboratory assessment indicates need
(unlabeled).

Availability (generic available)
Injection: 10 mg/mL.

NURSING IMPLICATIONS
Assessment
● Assess for bleeding and hemorrhage throughout

therapy. Hemorrhage may recur 8–9 hr after
therapy because of rebound effects of heparin.



Name /bks_51510_deglin_dg/51510_p        02/21/2012 02:09PM     Plate # 0-Compositepg 1070   # 100

1070 pseudoephedrine

Rebound may occur as late as 18 hr after therapy
in patients heparinized for cardiopulmonary by-
pass.

● Assess for allergy to fish (salmon), previous reac-
tion to or use of protamine insulin or protamine
sulfate. Vasectomized and infertile men also have
higher risk of hypersensitivity reaction.

● Observe patient for signs and symptoms of hyper-
sensitivity reaction (hives, edema, coughing,
wheezing). Keep epinephrine, an antihistamine,
and resuscitative equipment close by in the event
of anaphylaxis.

● Assess for hypovolemia before initiation of ther-
apy. Failure to correct hypovolemia may result in
cardiovascular collapse from peripheral vasodi-
lating effects of protamine sulfate.

● Lab Test Considerations: Monitor clotting
factors, activated clotting time (ACT), activated
partial thromboplastin time (aPTT), and throm-
bin time (TT) 5–15 min after therapy and again
as necessary.

Potential Nursing Diagnoses
Risk for injury (Indications)
Ineffective tissue perfusion (Indications)

Implementation
● Do not confuse protamine with Protonix (panto-

prazole).
● Discontinue heparin infusion. In milder cases,

overdosage may be treated by heparin withdrawal
alone.

● In severe cases, fresh frozen plasma or whole
blood may also be required to control bleeding.

● Dose varies with type of heparin, route of heparin
therapy, and amount of time elapsed since dis-
continuation of heparin.

● Do not administer �100 m g in 2 hr without re-
checking clotting studies, as protamine sulfate
has its own anticoagulant properties.

IV Administration

● pH: 6.0–7.0.
● Direct IV: Diluent: May be administered undi-

luted. If further dilution is desired, D5W or 0.9%
NaCl may be used. Concentration: 10 mg/mL.
Rate: Administer by slow IV push over 1–3 min.
Rapid infusion rate may result in hypotension,
bradycardia, flushing, or feeling of warmth. If
these symptoms occur, stop infusion and notify
physician. No more than 50 mg should be admin-
istered within a 10–min period.

● Y-Site Compatibility: alfentanil, amikacin, ami-
nophylline, ascorbic acid, atropine, azathioprine,
aztreonam, benztropine, bumetanide, buprenor-
phine, butorphanol, calcium chloride, calcium
gluconate, ceftazidime, chlorpromazine, clinda-
mycin, cyanocobalamin, cyclosporine, digoxin,

diphenhydramine, dobutamine, dopamine, doxy-
cycline, enalaprilat, ephedrine, epinephrine,
epoetin alfa, erythromycin, esmolol, famotidine,
fentanyl, fluconazole, ganciclovir, gentamicin,
glycopyrrolate, imipenem/cilastatin, isoprotere-
nol, labetalol, lidocaine, magnesium sulfate,
mannitol, meperidine, metaraminol, methox-
amine, methyldopate, metoclopramide, metopro-
lol, midazolam, morphine, multivitamins, nalbu-
phine, naloxone, nitroglycerin, nitroprusside,
norepinephrine, ondansetron, oxytocin, papaver-
ine, pentazocine, phentolamine, phenylephrine,
potassium chloride, procainamide, prochlorper-
azine, promethazine, propranolol, pyridoxime,
ranitidine, sodium bicarbonate, succinylcholine,
sufentanil, tobramycin, tolazoline, trimetaphan,
vancomycin, vasopressin, verapamil.

● Y-Site Incompatibility: amphotericin B col-
loidal, ampicillin, ampicillin/sulbactam, cefazo-
lin, cefotaxime, cefoxitin, ceftazidime, cefurox-
ime, chloramphenicol, dantrolene,
dexamethasone sodium phosphate, diazepam,
diazoxide, folic acid, furosemide, heparin, hydro-
cortisone sodium succinate, indomethacin, insu-
lin, ketorolac, methylprednisolone sodium succi-
nate, nafcillin, oxacillin, penicillin G,
pentamidine, pentobarbital, phenobarbital, phe-
nytoin, ticarcillin/clavulanate, trimethoprim/sul-
famethoxazole.

Patient/Family Teaching
● Explain purpose of the medication to patient. In-

struct patient to report recurrent bleeding imme-
diately.

● Advise patient to avoid activities that may result in
bleeding (shaving, brushing teeth, receiving in-
jections or rectal temperatures, or ambulating)
until risk of hemorrhage has passed.

Evaluation/Desired Outcomes
● Control of bleeding.
● Normalization of clotting factors in heparinized

patients.

pseudoephedrine
(soo-doe-e-fed-rin)
Oranyl, Silfedrine Children’s, Sudafed
12 Hour, Sudafed 24 Hour, Sudafed
Children’s, Sudafed Maximum
Strength Nasal Decongestant, Sudo-
Tab, SudoGest, SudoGest 12 Hour,
SudoGest Children’s
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Classification
Therapeutic: allergy, cold, and cough rem-
edies, nasal drying agents/decongestants
Pharmacologic: adrenergics, alpha adrener-
gic agonists

Pregnancy Category B

Indications
Symptomatic management of nasal congestion asso-
ciated with acute viral upper respiratory tract infec-
tions. Used in combination with antihistamines in
the management of allergic conditions. Used to open
obstructed eustachian tubes in chronic otic inflam-
mation or infection.

Action
Stimulates alpha- and beta-adrenergic receptors.
Produces vasoconstriction in the respiratory tract
mucosa (alpha-adrenergic stimulation) and possi-
bly bronchodilation (beta2-adrenergic stimulation).
Therapeutic Effects: Reduction of nasal conges-
tion, hyperemia, and swelling in nasal passages.

Pharmacokinetics
Absorption: Well absorbed after oral administra-
tion.
Distribution: Appears to enter the CSF; probably
crosses the placenta and enters breast milk.
Metabolism and Excretion: Partially metabo-
lized by the liver. 55–75% excreted unchanged by
the kidneys (depends on urine pH).
Half-life: Children: 3.1 hr; Adults: 9–16 hr (de-
pends on urine pH).

TIME/ACTION PROFILE (decongestant effects)

ROUTE ONSET PEAK DURATION

PO 15–30 min unknown 4–6 hr
PO-ER 60 min unknown 12 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity to sympa-
thomimetic amines; Hypertension, severe coronary
artery disease; Concurrent MAO inhibitor therapy;
Known alcohol intolerance (some liquid products).
Use Cautiously in: Hyperthyroidism; Diabetes
mellitus; Prostatic hyperplasia; Ischemic heart dis-
ease; Glaucoma; OB, Lactation: Safety not estab-
lished; Pedi: Avoid OTC cough and cold products
containing this medication in children �4 yr.

Adverse Reactions/Side Effects
CNS: SEIZURES, anxiety, nervousness, dizziness,
drowsiness, excitability, fear, hallucinations, head-
ache, insomnia, restlessness, weakness. Resp: res-
piratory difficulty. CV: CARDIOVASCULAR COLLAPSE,

palpitations, hypertension, tachycardia. GI: ano-
rexia, dry mouth. GU: dysuria. Misc: diaphoresis.

Interactions
Drug-Drug: Concurrent use with MAO inhibitors
may cause hypertensive crisis. Additive adrenergic
effects with other adrenergics. Concurrent use with
beta blockers may result in hypertension or brady-
cardia. Drugs that acidify the urine maypeffec-
tiveness. Phenothiazines and tricyclic antide-
pressants potentiate pressor effects. Drugs that
alkalinize the urine (sodium bicarbonate,
high-dose antacid therapy) may intensify effec-
tiveness.
Drug-Food: Foods that acidify the urine may
peffectiveness. Foods that alkalinize the urine
may intensify effectiveness (see lists in Appendix M).

Route/Dosage
PO (Adults and Children �12 yr): 60 mg q 6 hr
as needed (not to exceed 240 mg/day) or 120 mg
extended-release preparation q 12 hr or 240 mg ex-
tended-release preparation q 24 hr.
PO (Children 6–12 yr): 30 mg q 6 hr as needed
(not to exceed 120 mg/day).
PO (Children 4–5 yr): 15 mg q 6 hr (not to ex-
ceed 60 mg/day).

Availability (generic available)
Tablets: 30 mgOTC, 60 mgOTC. Extended-release
tablets: 120 mgOTC. Controlled-release tablets:
240 mgOTC. Capsules: 60 mgOTC. Extended-re-
lease capsules: 240 mgOTC. Softgel capsules:
30 mgOTC. Liquid (grape and others): 15 mg/5
mLOTC, 30 mg/5 mLOTC. Drops (cherry and fruit
flavor): 7.5 mg/0.8 mL OTC. In combination
with: antihistamines, acetaminophen, cough sup-
pressants, and expectorantsOTC. See Appendix B.

NURSING IMPLICATIONS
Assessment
● Assess congestion (nasal, sinus, eustachian tube)

before and periodically during therapy.
● Monitor pulse and BP before beginning therapy

and periodically during therapy.
● Assess lung sounds and character of bronchial

secretions. Maintain fluid intake of 1500–2000
mL/day to decrease viscosity of secretions.

Potential Nursing Diagnoses
Ineffective airway clearance (Indications)

Implementation
● Do not confuse Sudafed with sotalol or Sudafed

PE.
● Administer pseudoephedrine at least 2 hr before

bedtime to minimize insomnia.
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● PO: Extended-release tablets and capsules should
be swallowed whole; do not crush, break, or
chew. Contents of the capsule can be mixed with
jam or jelly and swallowed without chewing for
patients with difficulty swallowing.

Patient/Family Teaching
● Instruct patient to take medication as directed

and not to take more than recommended. Take
missed doses within 1 hr; if remembered later,
omit. Do not double doses. Caution parents to
avoid OTC cough and cold products while breast-
feeding or to children �4 yr.

● Instruct patient to notify health care professional
if nervousness, slow or fast heart rate, breathing
difficulties, hallucinations, or seizures occur, be-
cause these symptoms may indicate overdose.

● Instruct patient to contact health care profes-
sional if symptoms do not improve within 7 days
or if fever is present.

Evaluation/Desired Outcomes
● Decreased nasal, sinus, or eustachian tube con-

gestion.

psyllium (sill-i-yum)
Alramucil, Cillium, Effer-Syllium, Fiber-
all, Fibrepur, Hydrocil, Karacil, Kon-
syl, Metamucil, Modane Bulk, Mylanta
Natural Fiber Supplement, Naturacil
Caramels,

Natural Source Fibre Laxative, Per-
diem, Prodiem, Pro-Lax, Reguloid
Natural, Serutan, Siblin, Syllact, Vita-
lax, V-Lax
Classification
Therapeutic: laxatives
Pharmacologic: bulk-forming agents

Pregnancy Category UK

Indications
Management of simple or chronic constipation, par-
ticularly if associated with a low-fiber diet. Useful in
situations in which straining should be avoided (af-
ter MI, rectal surgery, prolonged bed rest). Used in
the management of chronic watery diarrhea.

Action
Combines with water in the intestinal contents to
form an emollient gel or viscous solution that pro-
motes peristalsis and reduces transit time. Thera-
peutic Effects: Relief and prevention of constipa-
tion.

Pharmacokinetics
Absorption: Not absorbed from the GI tract.
Distribution: No distribution occurs.

Metabolism and Excretion: Excreted in feces.
Half-life: Unknown.

TIME/ACTION PROFILE (laxative effect)

ROUTE ONSET PEAK DURATION

PO 12–24 hr 2–3 days unknown

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Abdominal
pain, nausea, or vomiting (especially when associ-
ated with fever); Serious adhesions; Dysphagia.
Use Cautiously in: Some dosage forms contain
sugar, aspartame, or excessive sodium and should
be avoided in patients on restricted diets; OB: Lacta-
tion: Has been used safely.

Adverse Reactions/Side Effects
Resp: bronchospasm. GI: cramps, intestinal or
esophageal obstruction, nausea, vomiting.

Interactions
Drug-Drug: Maypabsorption of warfarin, salic-
ylates, or digoxin.

Route/Dosage
PO (Adults): 1–2 tsp/packet/wafer (3–6 g psyl-
lium) in or with a full glass of liquid 2–3 times
daily. Up to 30 g daily in divided doses.
PO (Children �6 yr): 1 tsp/packet/wafer (1.5–3
g psyllium) in or with 4–8 oz glass of liquid 2–3
times daily. Up to 15 g daily in divided doses.

Availability (generic available)
Powder: 3.3–3.5 g/dose or packetOTC. Efferves-
cent powder: 3–3.5 g/dose or packetOTC. Gran-
ules: 2.5 g/doseOTC. Wafers: 3.4 g/doseOTC.

NURSING IMPLICATIONS
Assessment
● Assess patient for abdominal distention, presence

of bowel sounds, and usual pattern of bowel func-
tion.

● Assess color, consistency, and amount of stool
produced.

● Lab Test Considerations: May cause elevated
blood glucose levels with prolonged use of prepa-
rations containing sugar.

Potential Nursing Diagnoses
Constipation (Indications)

Implementation
● Packets are not standardized for volume, but

each contains 3–3.5 g of psyllium.
● PO: Administer with a full glass of water or juice,

followed by an additional glass of liquid. Solution
should be taken immediately after mixing; it will
congeal. Do not administer without sufficient
fluid and do not chew granules.
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Patient/Family Teaching
● Encourage patient to use other forms of bowel

regulation, such as increasing bulk in the diet, in-
creasing fluid intake, and increasing mobility.
Normal bowel habits are individualized and may
vary from 3 times/day to 3 times/wk.

● May be used for long-term management of
chronic constipation.

● Instruct patients with cardiac disease to avoid
straining during bowel movements (Valsalva ma-
neuver).

● Advise patient not to use laxatives when abdomi-
nal pain, nausea, vomiting, or fever is present.

Evaluation/Desired Outcomes
● A soft, formed bowel movement, usually within

12–24 hr. May require 3 days of therapy for re-
sults.

pyrazinamide
(peer-a-zin-a-mide)

PMS Pyrazinamide, Tebrazid
Classification
Therapeutic: antituberculars

Pregnancy Category C

Indications
Used in combination with other agents in the treat-
ment of active tuberculosis.

Action
Converted to pyrazinoic acid in susceptible strains of
Mycobacterium which lowers the pH of the environ-
ment. Therapeutic Effects: Bacteriostatic action
against susceptible mycobacteria. Spectrum: Ac-
tive against mycobacteria only.

Pharmacokinetics
Absorption: Well absorbed after oral administra-
tion.
Distribution: Widely distributed. Reaches high
concentrations in the CNS (same as plasma). Ex-
creted in breast milk.
Protein Binding: 50%.
Metabolism and Excretion: Mostly metabolized
by the liver. Metabolite (pyrazinoic acid) has anti-
mycobacterial activity; 3–4% excreted unchanged
by the kidneys.
Half-life: Pyrazinamide— 9.5 hr. Pyrazinoic
acid—12 hr. Both are prolonged in renal impair-
ment.

TIME/ACTION PROFILE (blood levels)

ROUTE ONSET PEAK DURATION

PO unknown 1–2 hr (4–5
hr†)

24 hr

†For pyrazinoic acid

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Cross-sen-
sitivity with ethionamide, isoniazid, niacin, or nico-
tinic acid may exist; Severe liver impairment.
Use Cautiously in: Gout; Renal failure; Diabetes
mellitus; Acute intermittent porphyria; OB: Safety not
established.

Adverse Reactions/Side Effects
GI: HEPATOTOXICITY, anorexia, diarrhea, nausea,
vomiting. GU: dysuria. Derm: acne, itching, photo-
sensitivity, skin rash. Hemat: anemia, thrombocyto-
penia. Metab: hyperuricemia. MS: arthralgia,
gouty arthritis.

Interactions
Drug-Drug: Concurrent use with rifampin may
result in life-threatening hepatoxicity and should be
avoided. Maypblood levels and effectiveness of cy-
closporine. Maypeffectiveness of antigout
agents.

Route/Dosage
PO (Adults and Children): 15–30 mg/kg/day as
a single dose. Up to 60 mg/kg/day has been used in
isoniazid-resistant tuberculosis (not to exceed 2 g/
day as a single dose or 3 g/day in divided doses).
May also be given as 50–70 mg/kg 2–3 times
weekly (not to exceed 2 g/dose on daily regimen, 3
g/dose for 3-times-weekly regimen, or 4 g/dose for
twice-weekly regimen). Patients with HIV—20–
40 mg/kg/day for first 2 mo of therapy (maximum: 2
g/day); further dosing depends on regimen em-
ployed.

Availability (generic available)
Tablets: 500 mg. In combination with: rifam-
pin and isoniazid (Rifater). See Appendix B.

NURSING IMPLICATIONS
Assessment
● Perform mycobacterial studies and susceptibility

tests before and periodically during therapy to
detect possible resistance.

● Lab Test Considerations: Evaluate hepatic
function before and every 2–4 wk during ther-
apy. Increased AST and ALT may not be predictive
of clinical hepatitis and may return to normal lev-
els during treatment. Patients with impaired liver
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function should receive pyrazinamide therapy
only if crucial to treatment.

● Monitor serum uric acid concentrations during
therapy. May causeqresulting in precipitation of
acute gout.

● May interfere with urine ketone determinations.

Potential Nursing Diagnoses
Risk for infection (Indications)
Noncompliance (Patient/Family Teaching)

Implementation
● PO: May be given concurrently with isoniazid.

Patient/Family Teaching
● Advise patient to take medication as directed and

not to skip doses or double up on missed doses.
Take missed doses as soon as remembered un-
less almost time for next dose. Emphasize the im-
portance of continuing therapy even after symp-
toms have subsided. Length of therapy depends
on regimen being used and underlying disease
states.

● Inform diabetic patients that pyrazinamide may
interfere with urine ketone measurements.

● Advise patients to notify health care professional if
no improvement is noticed after 2–3 wk of ther-
apy or if fever, anorexia, malaise, nausea, vomit-
ing, darkened urine, yellowish discoloration of
the skin and eyes, pain, or swelling of the joints
occurs.

● Advise patients to use sunscreen and protective
clothing to prevent photosensitivity reactions.

● Emphasize the importance of regular follow-up
exams to monitor progress and check for side ef-
fects.

Evaluation/Desired Outcomes
● Resolution of signs and symptoms of tuberculo-

sis.
● Negative sputum cultures.

pyridostigmine
(peer-id-oh-stig-meen)
Mestinon, Mestinon SR, Mestinon
Timespan, Regonol
Classification
Therapeutic: antimyasthenics
Pharmacologic: cholinergics

Pregnancy Category C

Indications
Used to increase muscle strength in the symptomatic
treatment of myasthenia gravis. Reversal of nonde-
polarizing neuromuscular blocking agents. Prophy-
laxis of lethal effects of poisoning with the nerve
agent soman.

Action
Inhibits the breakdown of acetylcholine and pro-
longs its effects (anticholinesterase). Effects include:
Miosis, Increased intestinal and skeletal muscle
tone, Bronchial and ureteral constriction, Bradycar-
dia, Increased salivation, Lacrimation, Sweating.
Therapeutic Effects: Improved muscular func-
tion in patients with myasthenia gravis. Reversal of
paralysis from nondepolarizing neuromuscular
blocking agents. Prevention of Soman nerve gas tox-
icity.

Pharmacokinetics
Absorption: Poorly absorbed after oral adminis-
tration, necessitating large oral doses compared
with parenteral doses.
Distribution: Appears to cross the placenta.
Metabolism and Excretion: Metabolized by
plasma cholinesterases and the liver.
Half-life: PO—3.7 hr; IV—1.9 hr.

TIME/ACTION PROFILE (cholinergic effects)

ROUTE ONSET PEAK DURATION

PO 30–35 min unknown 3–6 hr
PO-SR 30–60 min unknown 6–12 hr
IM 15 min unknown 2–4 hr
IV 2–5 min unknown 2–3 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity to pyrido-
stigmine or bromides; Mechanical obstruction of the
GI or GU tract; Known alcohol intolerance (syrup
only).
Use Cautiously in: History of asthma; Ulcer dis-
ease; Cardiovascular disease; Epilepsy; Hyperthy-
roidism; OB: May cause uterine irritability after IV
administration near term; 20% of newborns display
transient muscle weakness; Lactation: Pedi: Safety
not established.

Adverse Reactions/Side Effects
CNS: SEIZURES, dizziness, weakness. EENT: lacri-
mation, miosis. Resp: bronchospasm, excessive se-
cretions. CV: bradycardia, hypotension. GI: ab-
dominal cramps, diarrhea, excessive salivation,
nausea, vomiting. Derm: sweating, rashes.

Interactions
Drug-Drug: Cholinergic effects may be antago-
nized by other drugs possessing anticholinergic
properties, including antihistamines, antide-
pressants, atropine, haloperidol, phenothia-
zines, procainamide, quinidine , or disopyr-
amide. Prolongs the action of depolarizing
muscle-relaxing agents and cholinesterase in-
hibitors (succinylcholine, decamethonium).
qtoxicity with other cholinesterase inhibitors,
including echothiophate.
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Route/Dosage
Myasthenia Gravis
PO (Adults): Tablets/syrup—30–60 mg q 3–4
hr initially; then adjusted as required; usual mainte-
nance dose is 600 mg/day in divided doses (range
60–1500 mg/day). Extended-release tablets—
180–540 mg 1–2 times daily (dosing interval
should be at least 6 hr; may be associated with in-
creased risk of cholinergic crisis; concurrent imme-
diate-release products may be required).
PO (Children): 7 mg/kg (200 mg/m2)/day in 5–6
divided doses.
IM, IV (Adults): 2 mg (1/30 of oral dose); may be
repeated q 2–3 hr. During labor/delivery—1 mg
before second stage of labor is complete.
IM (Neonates Born to Myasthenic Mothers):
50–150 mcg/kg q 4–6 hr.

Antidote for Nondepolarizing Neuromus-
cular Blocking Agents
IV (Adults): 10–20 mg; pretreat with 0.6–1.2 mg
atropine IV.

Prevention of Soman Nerve Gas Effects
PO (Adults): 30 mg every 8 hr before exposure,
stopped on exposure to gas.

Availability (generic available)
Tablets: 60 mg. Extended-release tablets: 180
mg. Syrup: 60 mg/5 mL. Injection: 5 mg/mL.

NURSING IMPLICATIONS
Assessment
● Assess pulse, respiratory rate, and BP before ad-

ministration. Report significant changes in heart
rate.

● Myasthenia Gravis: Assess neuromuscular
status, including vital capacity, ptosis, diplopia,
chewing, swallowing, hand grasp, and gait before
administering and at peak effect. Patients with
myasthenia gravis may be advised to keep a daily
record of their condition and the effects of this
medication.

● Assess patient for overdose, underdose, or resis-
tance. Both have similar symptoms (muscle
weakness, dyspnea, dysphagia), but symptoms of
overdosage usually occur within 1 hr of adminis-
tration, whereas symptoms of underdose occur
�3 hr after administration. Overdose (choliner-
gic crisis) symptoms may also include increased
respiratory secretions and saliva, bradycardia,
nausea, vomiting, cramping, diarrhea, and dia-
phoresis. A Tensilon test (edrophonium chlo-

ride) may be used to differentiate between over-
dosage and underdosage.

● Antidote to Nondepolarizing Neuromuscu-
lar Blocking Agents: Monitor reversal of effect
of neuromuscular blocking agents with a periph-
eral nerve stimulator. Recovery usually occurs
consecutively in the following muscles: dia-
phragm, intercostal muscles, muscles of the glot-
tis, abdominal muscles, limb muscles, muscles of
mastication, and levator muscles of eyelids.
Closely observe patient for residual muscle weak-
ness and respiratory distress throughout the re-
covery period. Maintain airway patency and venti-
lation until recovery of normal respirations
occurs.

● Toxicity and Overdose: Atropine is the anti-
dote.

Potential Nursing Diagnoses
Impaired physical mobility (Indications)
Ineffective breathing pattern (Indications)

Implementation
● For patients who have difficulty chewing, pyrido-

stigmine may be administered 30 min before
meals.

● Oral dose is not interchangeable with IV dose.
Parenteral form is 30 times more potent.

● When used as an antidote to nondepolarizing
neuromuscular blocking agents, atropine may be
ordered before or currently with large doses of
pyridostigmine to prevent or to treat bradycardia
and other side effects.

● PO: Administer with food or milk to minimize
side effects. Extended-release tablets should be
swallowed whole; do not crush, break, or chew.
Regular tablets or syrup may be administered
with extended-release tablets for optimum con-
trol of symptoms. Mottled appearance of sus-
tained-release tablet does not affect potency.

IV Administration

● pH: 6.0–7.0.
● Direct IV: Administer undiluted. Do not add to

IV solutions. May be given through Y-site of infu-
sion of D5W, 0.9% NaCl, LR, D5/Ringer’s solu-
tion, or D5/LR. Concentration: 5 mg/mL.
Rate: For myasthenia gravis, administer each 0.5
mg over 1 min. For reversal of nondepolarizing
neuromuscular blocking agents, administer each
5 mg over 1 min.

● Syringe Compatibility: glycopyrrolate.
● Y-Site Compatibility: heparin, hydrocortisone

sodium succinate, potassium chloride, vitamin B
complex with C.
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Patient/Family Teaching
● Instruct patient to take medication as directed.

Do not skip or double up on missed doses. Pa-
tients with a history of dysphagia should have a
nonelectric or battery-operated back-up alarm
clock to remind them of exact dose time. Patients
with dysphagia may not be able to swallow medi-
cation if the dose is not taken exactly on time.
Taking dose late may result in myasthenic crisis.
Taking dose early may result in cholinergic crisis.
Patients with myasthenia gravis must continue this
regimen as a life-long therapy.

● Advise patient to carry identification describing
disease and medication regimen at all times.

● Instruct patient to space activities to avoid fatigue.

Evaluation/Desired Outcomes
● Relief of ptosis and diplopia; improved chewing,

swallowing, extremity strength, and breathing
without the appearance of cholinergic symptoms.

● Reversal of nondepolarizing neuromuscular
blocking agents in general anesthesia.

● Prevention of Soman nerve gas toxicity.

pyridoxine (peer-i-dox-een)
Beesix, Doxine, Nestrex, Pyri, Rodex,
Vitabee 6, vitamin B6

Classification
Therapeutic: vitamins
Pharmacologic: water soluble vitamins

Pregnancy Category A

Indications
Treatment and prevention of pyridoxine deficiency
(may be associated with poor nutritional status or
chronic debilitating illnesses). Treatment of pyri-
doxine-dependent seizures in infants. Treatment and
prevention of neuropathy, which may develop from
isoniazid, penicillamine, or hydralazine therapy.
Management of isoniazid overdose �10 g.

Action
Required for amino acid, carbohydrate, and lipid
metabolism. Used in the transport of amino acids,
formation of neurotransmitters, and synthesis of
heme. Therapeutic Effects: Prevention of pyri-
doxine deficiency. Prevention or reversal of neurop-
athy associated with hydralazine, penicillamine, or
isoniazid therapy.

Pharmacokinetics
Absorption: Well absorbed from the GI tract.
Distribution: Stored in liver, muscle, and brain.
Crosses the placenta and enters breast milk.
Metabolism and Excretion: Converted in RBCs
to pyridoxal phosphate and another active metabo-

lite. Amounts in excess of requirements are excreted
unchanged by the kidneys.
Half-life: 15–20 days.

TIME/ACTION PROFILE

ROUTE ONSET PEAK DURATION

PO, IM, IV unknown unknown unknown

Contraindications/Precautions
Contraindicated in: Hypersensitivity to pyridox-
ine or any component.
Use Cautiously in: Parkinson’s disease (treat-
ment with levodopa only); OB: Chronic ingestion of
large doses may produce pyridoxine-dependency
syndrome in newborn.

Adverse Reactions/Side Effects
Adverse reactions listed are seen with excessive
doses only.
Neuro: sensory neuropathy, paresthesia. Misc:
pyridoxine-dependency syndrome.

Interactions
Drug-Drug: Interferes with the therapeutic re-
sponse to levodopa when used without carbidopa.
Requirements are increased by isoniazid, hydral-
azine, chloramphenicol, penicillamine, estro-
gens, and immunosuppressants. Decreases se-
rum levels of phenobarbital and phenytoin.

Route/Dosage
Prevention of Deficiency (Recommended
Daily Allowance)
PO (Adults and Children �14 yr): 1.2–1.7 mg/
day (larger doses required with cycloserine, ethion-
amide, hydralazine, immunosuppressants, isoniazid,
penicillamine, and estrogen-containing oral contra-
ceptives).
PO (Children 9–13 yr): 1 mg/day (larger doses
required with cycloserine, ethionamide, hydralazine,
immunosuppressants, isoniazid, and penicillamine).
PO (Children 1–8 yr): 0.5–0.6 mg/day (larger
doses required with cycloserine, ethionamide, hy-
dralazine, immunosuppressants, isoniazid, and pen-
icillamine).
PO (Infants 6–12 mo): 0.3 mg/day.
PO (Infants �6 mo): 0.1 mg/day.

Treatment of Deficiency
PO (Adults): 2.5–10 mg/day until clinical signs
are corrected, then 2–5 mg/day.
PO (Children): 5–25 mg/day for 3 weeks, then
1.5–2.5 mg/day.

Pyridoxine-Dependent Seizures
PO, IM, IV (Neonates and Infants): 10–100 mg
initially then 50–100 mg/day orally.
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Drug-Induced Neuritis
PO (Adults): Treatment—100–300 mg/day; Pro-
phylaxis—25–100 mg/day.
PO (Children): Treatment—10–50 mg/day; Pro-
phylaxis—1–2 mg/kg/day.

Isoniazid Overdose (�10 g)
IM, IV (Adults and Children): Amount in mg
equal to amount of isoniazid ingested given as 1–4 g
IV, then 1 g IM q 30 min.

Availability (generic available)
Tablets: 20 mgOTC, 25 mgOTC, 50 mgOTC, 100 mgOTC,
250 mgOTC, 500 mgOTC. Extended-release tablets:
100 mgOTC, 200 mgOTC, 500 mgOTC. Extended-re-
lease capsules: 150 mgOTC. Injection: 100 mg/mL
in 10- and 30-mL vials. In combination with: vi-
tamins, minerals, and trace elements in a variety of
multivitamin preparationsOTC.

NURSING IMPLICATIONS
Assessment
● Assess patient for signs of vitamin B6 deficiency

(anemia, dermatitis, cheilosis, irritability, sei-
zures, nausea, and vomiting) before and periodi-
cally throughout therapy. Institute seizure precau-
tions in pyridoxine-dependent infants.

● Lab Test Considerations: May cause false ele-
vations in urobilinogen concentrations.

Potential Nursing Diagnoses
Imbalanced nutrition: less than body requirements
(Indications)

Implementation
● Because of infrequency of single B-vitamin defi-

ciencies, combinations are commonly adminis-
tered.

● Administration of parenteral vitamin B6 is limited
to patients who are NPO or who have nausea and
vomiting or malabsorption syndromes.

● Protect parenteral solution from light; decompo-
sition will occur.

● PO: Extended-release capsules and tablets should
be swallowed whole, without crushing, breaking,
or chewing. For patients unable to swallow cap-
sule, contents of capsules may be mixed with jam
or jelly.

● IM: Rotate sites; burning or stinging at site may
occur.

● IV: May be administered slowly by direct IV or as
infusion in standard IV solutions. Monitor respi-
ratory rate, heart rate, and BP when administer-
ing large IV doses.

● Pyridoxine-dependent seizures should cease
within 2–3 min of IV administration.

● Rate: Infusion rates of 15–30 min and up to 3
hr have been used.

● Additive Incompatibility: alkaline solutions,
riboflavin.

Patient/Family Teaching
● Instruct patient to take medication as directed. If

a dose is missed, it may be omitted because an
extended period of time is required to become
deficient in vitamin B6.

● Encourage patient to comply with diet recom-
mended by health care professional. Explain that
the best source of vitamins is a well-balanced diet
with foods from the four basic food groups.
Foods high in vitamin B6 include bananas, whole-
grain cereals, potatoes, lima beans, and meats.

● Patients self-medicating with vitamin supplements
should be cautioned not to exceed RDA. The ef-
fectiveness of megadoses for treatment of various
medical conditions is unproved and may cause
side effects, such as unsteady gait, numbness in
feet, and difficulty with hand coordination.

● Emphasize the importance of follow-up exams to
evaluate progress.

Evaluation/Desired Outcomes
● Decrease in the symptoms of vitamin B6 defi-

ciency.
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QUEtiapine (kwet-eye-a-peen)
SEROquel, SEROquel XR
Classification
Therapeutic: antipsychotics, mood stabiliz-
ers

Pregnancy Category C

Indications
Schizophrenia. Depressive episodes with bipolar
disorder. Acute manic episodes associated with bi-
polar I disorder (as monotherapy [for adults or ad-
olescents] or with lithium or divalproex [adults
only]). Maintenance treatment of bipolar I disorder
(with lithium or divalproex). Adjunctive treatment of
depression.

Action
Probably acts by serving as an antagonist of dopa-
mine and serotonin. Also antagonizes histamine H1

receptors and alpha1-adrenergic receptors. Thera-
peutic Effects: Decreased manifestations of psy-
choses, depression, or acute mania.

Pharmacokinetics
Absorption: Well absorbed after oral administra-
tion.
Distribution: Widely distributed.
Metabolism and Excretion: Extensively metabo-
lized by the liver (mostly by P450 CYP3A4 enyzme
system); �1% excreted unchanged in the urine.
Half-life: 6 hr.

TIME/ACTION PROFILE (antipsychotic effects)

ROUTE ONSET PEAK DURATION

PO unknown unknown 8–12 hr
PO-XR unknown unknown unknown

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Lactation:
Lactation; Concurrent use of agents that prolong the
QT interval, including dofetilide, sotalol, quinidine,
disopyramide, amiodarone, dronedarone, thiorida-
zine, chlorpromazine, droperidol, moxifloxacin,
mefloquine, pentamidine, arsenic trioxide, dolase-
tron, tacrolimus, ziprasidone, erythromycin, citalo-
pram, escitalopram, and clarithromycin (qrisk of
serious arrhythmias); History of arrhythmias, in-
cluding bradycardia; Hypokalemia or hypomagnese-
mia (qrisk of serious arrhythmias); Congenital long
QT syndrome (qrisk of serious arrhythmias).
Use Cautiously in: Cardiovascular disease, cere-
brovascular disease, dehydration or hypovolemia (q

risk of hypotension); History of seizures, Alzhei-
mer’s dementia; Diabetes (mayqrisk of hyperglyce-
mia); Patients at risk for aspiration pneumonia; He-
patic impairment (dosepmay be necessary);
Hypothyroidism (may be exacerbated); History of
suicide attempt; OB: Neonates atqrisk for extrapy-
ramidal symptoms and withdrawal after delivery
when exposed during the 3rd trimester; use only if
maternal benefit outweighs risk to fetus; Pedi: May
qrisk of suicide attempt/ideation especially during
early treatment or dose adjustment; risk may be
greater in children or adolescents; Geri: May require
pdoses;qrisk of mortality in elderly patients
treated for dementia-related psychosis.

Adverse Reactions/Side Effects
CNS: NEUROLEPTIC MALIGNANT SYNDROME, SEIZURES,
dizziness, cognitive impairment, extrapyramidal
symptoms, sedation, tardive dyskinesia. EENT: ear
pain, rhinitis, pharyngitis. Resp: cough, dyspnea.
CV:qBP (children), palpitations, peripheral
edema, postural hypotension. GI: anorexia, consti-
pation, dry mouth, dyspepsia. Derm: sweating. He-
mat:phemoglobin, leukopenia. Endo: weight
gain, hyperglycemia, hyperlipidemia, hyperprolacti-
nemia, hypertriglyceridemia, hypothyroidism. Misc:
flu-like syndrome.

Interactions
Drug-Drug: Concurrent use of macrolide anti-
infectives (erythromycin, clarithromycin), do-
fetilide, sotalol, quinidine, disopyramide, pro-
cainamidethioridazine, chlorpromazine,
droperidol, gemifloxacin, moxifloxacin, meflo-
quine, pentamidine, arsenic trioxide, dolase-
tron, citalopram, escitalopramtacrolimus, and
ziprasidoneqthe risk of serious ventricular ar-
rhythmias and should be avoided.qCNS depression
may occur with alcohol, antihistamines, opioid
analgesics, and sedative/hypnotics.qrisk of hy-
potension with acute ingestion of alcohol or anti-
hypertensives. Phenytoin and thioridazineq
clearance andpeffectiveness of quetiapine (dose
change may be necessary); similar effects may occur
with carbamazepine, barbiturates, rifampin, or
corticosteroids. Effects may beqby ketocona-
zole, itraconazole, fluconazole, protease in-
hibitors or erythromycin, as well as by other
agents that inhibit the cytochrome P450
CYP3A4 enzyme.

Route/Dosage
Schizophrenia
PO (Adults): Immediate-release—25 mg twice
daily on Day 1,qby 25–50 mg 2–3 times daily on
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Days 2 and 3, up to 300–400 mg/day in 2–3 di-
vided doses by Day 4 (not to exceed 800 mg/day);
Extended-release—300 mg once daily,qby 300
mg/day (not to exceed 800 mg/day); elderly patients
or patients with hepatic impairment should be
started on immediate-release product and converted
to extended-release product once effective dose is
reached.
PO (Children 13–17 yr): Immediate-release—
25 mg twice daily on Day 1,qto 50 mg twice daily
on Day 2, thenqto 100 mg twice daily on Day 3,
thenqto 150 mg twice daily on Day 4, thenqto 200
mg twice daily on Day 5; may thenqby no more
than 100 mg/day (not to exceed 800 mg/day).

Acute Manic Episodes Associated with Bi-
polar I Disorder
PO (Adults): Immediate-release—50 mg twice
daily on Day 1, thenqto 100 mg twice daily on Day
2, thenqto 150 mg twice daily on Day 3, thenqto
200 mg twice daily on Day 4; may thenqby no more
than 200 mg/day up to 400 mg twice daily on Day 6
if needed; Extended-release—300 mg once daily
on Day 1, then 600 mg once daily on Day 2, then
400–800 mg once daily starting on Day 3.
PO (Children 10–17 yr): Immediate-release—
25 mg twice daily on Day 1, thenqto 50 mg twice
daily on Day 2, thenqto 100 mg twice daily on Day
3, thenqto 150 mg twice daily on Day 4, thenqto
200 mg twice daily on Day 5; may thenqby no more
than 100 mg/day (not to exceed 600 mg/day).

Acute Depressive Episodes Associated
with Bipolar Disorder
PO (Adults): Immediate-release or extended-re-
lease—50 mg once daily at bedtime on Day 1, then
qto 100 mg daily at bedtime on Day 2, thenqto
200 mg daily at bedtime on Day 3, thenqto 300 mg
daily at bedtime thereafter.

Maintenance Treatment of Bipolar I Dis-
order
PO (Adults): Continue at the dose required to
maintain symptom remission (usual dosage: 400–
800 mg/day given as once daily dose [extended-re-
lease] or in two divided doses [immediate-re-
lease]).
PO (Children 10–17 yr): Continue at the lowest
dose required to maintain symptom remission.

Depression
PO (Adults): Extended-release—50 mg once
daily on Days 1 and 2, thenqto 150 mg once daily
starting on Day 3 (not to exceed 300 mg/day).

Availability
Tablets: 25 mg, 50 mg, 100 mg, 200 mg, 300 mg,
400 mg. Cost: 25 mg $607.90/180, 50 mg

$1,051.22/180, 100 mg $1,063.93/180, 200 mg
$2,012.08/180, 300 mg $2,652.93/180, 400 mg
$2,987.78/180. Extended-release Tablets: 50
mg, 150 mg, 200 mg, 300 mg, 400 mg. Cost: 50 mg
$506.99/90, 150 mg $896.98/90, 200 mg
$1,010.94/90, 300 mg $1,320.03/90, 400 mg
$1,475.94/90.

NURSING IMPLICATIONS
Assessment
● Monitor mental status (mood, orientation, behav-

ior) before and periodically during therapy.
● Assess for suicidal tendencies, especially during

early therapy. Restrict amount of drug available to
patient. Risk may be increased in children, ado-
lescents, and adults �24 yr.

● Assess weight and BMI initially and throughout
therapy.

● Monitor BP (sitting, standing, lying) and pulse
before and frequently during initial dose titration.
If hypotension occurs during dose titration, re-
turn to the previous dose.

● Observe patient carefully when administering to
ensure medication is swallowed and not hoarded
or cheeked.

● Monitor for onset of extrapyramidal side effects
(akathisia— restlessness; dystonia—muscle
spasms and twisting motions; or pseudoparkin-
sonism—mask-like faces, rigidity, tremors,
drooling, shuffling gait, dysphagia). Report these
symptoms; reduction of dose or discontinuation
may be necessary. Trihexyphenidyl or benztro-
pine may be used to control these symptoms.

● Monitor for tardive dyskinesia (involuntary rhyth-
mic movement of mouth, face, and extremities).
Report immediately; may be irreversible.

● Monitor for development of neuroleptic malig-
nant syndrome (fever, respiratory distress, tachy-
cardia, seizures, diaphoresis, hypertension or hy-
potension, pallor, tiredness). Notify health care
professional immediately if these symptoms oc-
cur.

● Monitor for symptoms related to hyperprolactine-
mia (menstrual abnormalities, galactorrhea, sex-
ual dysfunction).

● Lab Test Considerations: May cause asymp-
tomaticqin AST and ALT.

● May also cause anemia, thrombocytopenia, leu-
kocytosis, and leukopenia.

● May causeqtotal cholesterol and triglycerides.
● Obtain fasting blood glucose and cholesterol lev-

els initially and throughout therapy.
● Monitor serum prolactin prior to and periodically

during therapy. May causeqserum prolactin lev-
els.
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Potential Nursing Diagnoses
Risk for self-directed violence (Indications)
Disturbed thought process (Indications)
Imbalanced nutrition: risk for more than body re-
quirements (Side Effects)

Implementation
● Do not confuse quetiapine with olanzapine. Do

not confuse Seroquel with Seroquel XR, Serzone
(nefazodone), or Sinequan (doxepin).

● If therapy is reinstituted after an interval of �1 wk
off, follow initial titration schedule.

● PO: May be administered without regard to food.
Extended-release tablets should be swallowed
whole, do not break, crush, or chew.

Patient/Family Teaching
● Instruct patient to take medication as directed.

Take missed doses as soon as remembered un-
less almost time for next dose; do not double
doses. Consult health care professional prior to
stopping quetiapine; should be discontinued
gradually. Stopping abruptly may cause insomnia,
nausea and vomiting.

● Inform patient of the possibility of extrapyramidal
symptoms. Instruct patient to report symptoms
immediately to health care professional.

● Advise patient to change positions slowly to mini-
mize orthostatic hypotension.

● May cause drowsiness. Caution patient to avoid
driving or other activities requiring alertness until
response to medication is known.

● Advise patient to avoid extremes in temperature;
this drug impairs body temperature regulation.

● Advise patient to notify health care professional of
all Rx or OTC medications, vitamins, or herbal
products being taken and to consult with health
care professional before taking other medica-
tions and alcohol, especially other CNS depres-
sants.

● Advise patient and family to notify health care
professional if thoughts about suicide or dying,
attempts to commit suicide; new or worse de-
pression; new or worse anxiety; feeling very agi-
tated or restless; panic attacks; trouble sleeping;
new or worse irritability; acting aggressive; being
angry or violent; acting on dangerous impulses;
an extreme increase in activity and talking, other
unusual changes in behavior or mood occur.

● Refer patient for nutritional, weight or medical
management of dyslipidemia as indicated.

● Advise patient to notify health care professional of
medication regimen before treatment or surgery.

● Instruct patient to notify health care professional
promptly of sore throat, fever, unusual bleeding
or bruising, or rash.

● Advise female patients to notify health care pro-
fessional if pregnancy is planned or suspected or
if they are breastfeeding or planning to breast-
feed.

● Emphasize importance of routine follow-up ex-
ams to monitor side effects and continued partici-
pation in psychotherapy as indicated to improve
coping skills. Ophthalmologic exams should be
performed before and every 6 mo during therapy.

Evaluation/Desired Outcomes
● Decrease in excited, manic, behavior.
● Decrease in signs of depression in patients with

bipolar disorder.
● Decrease in manic episodes in patients with bipo-

lar I disorder.
● Decrease in positive symptoms (delusions, hallu-

cinations) of schizophrenia.
● Decrease in negative symptoms (social with-

drawal, flat, blunt affect) of schizophrenia.

quinapril, See ANGIOTENSIN-
CONVERTING ENZYME (ACE)
INHIBITORS.

QUINIDINE (kwin-i-deen)
quiNIDine gluconate
(kwin-i-deen glue-con-ate)
Quinaglute

quiNIDine sulfate
(kwin-i-deen sul-fate)
Quinidex
Classification
Therapeutic: antiarrhythmics (class IA)

Pregnancy Category C

Indications
Restoration and maintenance of sinus rhythm in pa-
tients with atrial fibrillation or flutter. Prevention of
recurrent ventricular arrhythmias. Treatment of ma-
laria.

Action
Decrease myocardial excitability. Slow conduction
velocity. Therapeutic Effects: Suppression of ar-
rhythmias.
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Pharmacokinetics
Absorption: Bioavailability of oral formulations is
70–80%. Extended-release preparations are ab-
sorbed slowly following oral administration.
Distribution: Widely distributed. Cross the pla-
centa; enter breast milk.
Metabolism and Excretion: Metabolized by the
liver; 5–20% excreted unchanged by the kidneys.
Half-life: 6–8 hr (qin HF or severe liver impair-
ment).

TIME/ACTION PROFILE (antiarrhythmic
effects)

ROUTE ONSET PEAK DURATION

PO (sulfate) 30 min 1–1.5 hr 6–8 hr
PO (sulfate-

ER)
unknown 4 hr 8–12 hr

PO (gluco-
nate)

unknown 3–4 hr 6–8 hr

IV 1–5 min rapid 6–8 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Conduction
defects (in the absence of a pacemaker); Myasthe-
nia gravis.
Use Cautiously in: HF (dose reduction recom-
mended); Severe liver disease (doseprecom-
mended); Hypokalemia or hypomagnesemia (qrisk
of torsades de pointes); Bradycardia (qrisk of tor-
sades de pointes); Renal impairment; OB, Lactation,
Pedi: Safety not established; extended-release prepa-
rations should not be used in children.

Adverse Reactions/Side Effects
CNS: dizziness, confusion, fatigue, headache, syn-
cope, vertigo. EENT: blurred vision, diplopia, my-
driasis, photophobia, tinnitus. CV: HYPOTENSION,
TORSADES DE POINTES, arrhythmias, palpitations,
tachycardia. GI: anorexia, abdominal cramping, di-
arrhea, nausea, vomiting, drug-induced hepatitis.
Derm: rash. Hemat: AGRANULOCYTOSIS, hemolytic
anemia, thrombocytopenia. Neuro: ataxia, tremor.
Misc: fever.

Interactions
Drug-Drug: Mayqrisk of QT interval prolonga-
tion when used with tricyclic antidepressants,
erythromycin, clarithromycin, haloperidol, so-
talol, or fluoroquinolones.qserum digoxin lev-
els and may cause toxicity (dose reduction recom-
mended). Phenytoin, phenobarbital,
carbamazepine, or rifampin mayqmetabolism
andpeffectiveness. Cimetidine, diltiazem, vera-
pamil, amiodarone, ketoconazole, itracona-
zole, and protease inhibitorspmetabolism and
mayqblood levels. Excretion is delayed and effects
qby drugs that alkalinize the urine, including car-
bonic anhydrase inhibitors, thiazide diuretics,

and sodium bicarbonate. Potentiates the effects of
neuromuscular blocking agents and warfarin.
Additive hypotension with antihypertensives, ni-
trates, and acute ingestion of alcohol. May in-
crease procainamide, haloperidol, mexiletine,
or tricyclic antidepressant levels and risk of tox-
icity. May antagonize anticholinesterase therapy
in patients with myasthenia gravis. Additive anticho-
linergic effects may occur with agents having anti-
cholinergic properties (including antihista-
mines, tricyclic antidepressants).
Drug-Food: Grapefruit juiceqserum levels and
effect (avoid concurrent use). Foods that alkalin-
ize the urine (see Appendix M) mayqserum
quinidine levels and the risk of toxicity.

Route/Dosage
Quinidine Gluconate (62% Quinidine)
PO (Adults): 324–972 mg q 8–12 hr.
IV (Adults): 200–400 mg given at a rate �10 mg/
min until arrhythmia is suppressed, QRS complex
widens, bradycardia or hypotension occurs.

Quinidine Sulfate (83% Quinidine)
PO (Adults): Atrial/ventricular arrhythmias—
200–400 mg q 4–6 hr; may beqto achieve thera-
peutic response (not to exceed 3–4 g/day).
PO (Children): 6 mg/kg 4–5 times daily.

Availability (generic available)
Quinidine Gluconate
Extended-release tablets: 324 mg. Solution for
Injection: 80 mg/mL.

Quinidine Sulfate
Tablets: 200 mg, 300 mg. Extended-release tab-
lets: 300 mg. In combination with: dextrome-
thorphan hydrobromide (Nuedextra); see
Appendix B.

NURSING IMPLICATIONS
Assessment
● Monitor ECG, pulse, and BP periodically during

therapy.
● Lab Test Considerations: Monitor hepatic

and renal function, CBC, and serum potassium
and magnesium levels periodically during pro-
longed therapy.

● Toxicity and Overdose: Serum quinidine lev-
els may be monitored periodically during dose
adjustment. Therapeutic serum concentrations
are 2–6 mcg/mL. Toxic effects usually occur at
concentrations �8 mcg/mL.

● Signs and symptoms of toxicity or cinchonism in-
clude tinnitus, hearing loss, visual disturbances,
headache, nausea, and dizziness. These may oc-
cur after a single dose.
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● Cardiac signs of toxicity include QRS widening,
cardiac asystole, ventricular ectopic beats, idiov-
entricular rhythms (ventricular tachycardia, ven-
tricular fibrillation), paradoxical tachycardia,
and torsades de pointes.

Potential Nursing Diagnoses
Decreased cardiac output (Indications)

Implementation
● Do not confuse quinidine with quinine.
● PO: Administer with a full glass of water on an

empty stomach either 1 hr before or 2 hr after
meals for faster absorption. If GI irritation be-
comes a problem, may be administered with or
immediately after meals. Extended-release prepa-
rations should be swallowed whole; do not break,
crush, or chew.

IV Administration

● pH: 5.5–7.0.
● IV: Use only clear, colorless solution.
● Intermittent Infusion: Diluent: Dilute 800

mg of quinidine gluconate (10 mL) in 50 mL of
D5W. Infusion is stable for 24 hr at room temper-
ature or 48 hr if refrigerated. Concentration:
16 mg/mL. Rate: Administer quinidine gluconate
at a rate not to exceed 0.25 mg/kg/min. Adminis-
ter via infusion pump to ensure accurate dose.
Rapid administration may cause peripheral vas-
cular collapse and severe hypotension.

● Y-Site Compatibility: amikacin, atropine, bum-
etanide, calcium gluconate, caspofungin, cimeti-
dine, cyclosporine, digoxin, diltiazem, diphenhy-
dramine, dobutamine, dopamine, doxycycline,
enalaprilat, epinephrine, erythromycin, esmolol,
famotidine, fenoldopam, fentanyl, fluconazole,
gentamicin, granisetron, hydromorphone, imipe-
nem, isoproterenol, labetalol, lidocaine, linezo-
lid, lorazepam, meperidine, metoclopramide,
metoprolol, milrinone, morphine, nesiritide, ni-
troglycerin, norepinephrine, ondansetron, palon-
osetron, phenylephrine, phytonadione, potassium
chloride, procainamide, prochlorperazine,
promethazine, propranolol, protamine, raniti-
dine, succinylcholine, tacrolimus, tirofiban, to-
bramycin, vancomycin, vasopressin, verapamil,
voriconazole.

● Y-Site Incompatibility: acyclovir, aminophyl-
line, ampicillin, ampicillin/sulbactam, aztreonam,
cefazolin, cefotaxime, cefoxitin, ceftazidime, cef-
triaxone, cefuroxime, chloramphenicol, clinda-
mycin, daptomycin, dexamethasone, ertapenem,
furosemide, ganciclovir, hydrocortisone sodium
succinate, insulin, ketorolac, methylprednisolone

sodium succinate, metronidazole, nafcillin, nitro-
prusside, pantoprazole, penicillin G potassium,
phenytoin, piperacillin/tazobacatam, sodium bi-
carbonate, sulfamethoxazole/trimethoprim, ticar-
cillin/clavulanate.

Patient/Family Teaching
● Instruct patient to take medication around the

clock, exactly as directed, even if feeling well.
Take missed doses as soon as remembered if
within 2 hr; if remembered later, omit. Do not
double doses.

● Instruct patient or family member on how to take
pulse. Advise patient to report changes in pulse
rate or rhythm to health care professional.

● May cause dizziness or blurred vision. Caution
patient to avoid driving or other activities requir-
ing alertness until response to medication is
known.

● Inform patient that quinidine may cause in-
creased sensitivity to light. Dark glasses may min-
imize this effect.

● Advise patient to inform health care professional
of medication regimen prior to treatment or sur-
gery.

● Instruct patient to notify health care professional
of all Rx or OTC medications, vitamins, or herbal
products being taken and consult health care
professional before taking any new medications.

● Advise patient to consult health care professional
if symptoms of cinchonism, rash, or dyspnea oc-
cur or if diarrhea is severe or persistent.

● Advise patient to carry identification at all times
describing disease process and medication regi-
men.

● Emphasize the importance of routine follow-up
exams to monitor progress.

Evaluation/Desired Outcomes
● Decrease or cessation of cardiac arrhythmia.
● Resolution of malarial infection.

REMS

quiNINE (kwi-nine)
Qualaquin
Classification
Therapeutic: antimalarials

Pregnancy Category C

Indications
Chloroquine-resistant falciparum malaria (alone or
with pyrimethamine and a sulfonamide or with a tet-
racycline; has also been used with clindamycin and
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mefloquine depending on origin of illness). Unla-
beled Use: Leg cramps (not recommended due to
potentially fatal cardiac side effects).

Action
Disrupts metabolism of the erythrocytic phase of
Plasmodium falciparum. Increases the refractory
period of skeletal muscle, increases the distribution
of calcium within muscle fibers, decreases the excit-
ability of motor end-plate regions, resulting in de-
creased response to repetitive nerve stimulation and
acetylcholine. Therapeutic Effects: Death of P.
falciparum.

Pharmacokinetics
Absorption: Rapidly and almost completely
(80%) absorbed following oral administration.
Distribution: Varies with condition and patient;
does not enter CSF well. Crosses the placenta and
enters breast milk.
Protein Binding: �90% in patients with cerebral
malaria, pregnant women, and children; 85–90% in
patients with uncomplicated malaria; 70% in healthy
adults.
Metabolism and Excretion: �80% metabolized
by the liver; metabolites have less activity than qui-
nine; metabolites excreted in urine. 20% excreted
unchanged in urine. Excretionqin acidic urine.
Half-life: 11 hr (qin patients with malaria).

TIME/ACTION PROFILE (antimalarial blood
levels)

ROUTE ONSET PEAK DURATION

PO unknown 3.2–5.9 hr 8 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity to quinine,
quinidine, or mefloquine; History of previous seri-
ous adverse reaction to quinine including throm-
botic thrombocytopenic purpura, thrombocytope-
nia, acute intravascular hemolysis, hemoglobinuria,
or hemoglobinemia; QTc prolongation or conditions
predisposing to QTc prolongation including hypoka-
lemia and bradycardia; Concurrent use of Class IA
or Class III antiarrhythmics, mefloquine, pimozide,
or macrolide anti-infectives (qrisk of arrhythmias);
G6PD deficiency; Myasthenia gravis; Optic neuritis;
OB: Use only if potential maternal benefit outweighs
fetal risk; consider alternative therapies; Lactation:
Discontinue drug or breastfeeding; Geri: Avoid if
possible (qrisk of arrhythmias).
Use Cautiously in: Recurrent or interrupted ma-
laria therapy; History of arrhythmias, especially QTc
prolongation; Atrial fibrillation/flutter (may cause
paradoxicalqin ventricular response); Hypoglyce-
mia; History of thrombocytopenic purpura; Pedi:
Safety not established for children �16 yr.

Adverse Reactions/Side Effects
CV: ARRHYTHMIAS. GI: abdominal cramps/pain, di-
arrhea, nausea, vomiting, hepatotoxicity. Derm:
rash. Endo: hypoglycemia (qin pregnancy). He-
mat: bleeding, blood dyscrasias, thrombotic throm-
bocytopenic pupura, thrombocytopenia. Misc: cin-
chonism, hypersensitivity reactions including fever
and ANAPHYLAXIS, HEMOLYTIC UREMIC SYNDROME,
STEVENS-JOHNSON SYNDROME.

Interactions
Drug-Drug: Concurrent use of Class IA antiar-
rhythmics (quinidine, procainamide, disopyr-
amide, Class III antiarrhythmics, mefloquine, pimo-
zide, or macrolide anti-infectivesqrisk of
arrhythmias and should be avoided. Ritonavir may
qlevels; avoid concurrent use. Antacidspabsorp-
tion. Cimetidinepmetabolism and mayqeffects.
Rifampin and rifabutinqmetabolism and mayp
effects; concurrent use with rifampin should be
avoided. Mayqeffects of neuromuscular block-
ing agents. Mayqdigoxin levels; dose adjust-
ments may be necessary. Mayqrisk of hemolytic,
ototoxic, or neurotoxic reactions when used con-
currently with agents sharing these toxicities.
Concurrent use with quinidine mayqrisk of ad-
verse cardiovascular reactions. Mayqrisk of bleed-
ing with warfarin. Concurrent use with meflo-
quineqrisk of seizures and adverse cardiovascular
reactions. Urinary alkalinizers including acet-
azolamide and sodium bicarbonate mayq
blood levels. Quinine inhibits the CYP3A4 and
CYP2D6 enzyme systems and canqlevels of carba-
mazepine, phenobarbital, phenytoin, atorvas-
tatin, simvastatin, lovastatin, dextromethor-
phan, metoprolol, flecainide, and paroxetine.
Carbamazepine, phenobarbital, and phenytoin
induce metabolism andplevels of quinine; frequent
monitoring recommended. Aminophylline and
theophylline mayqlevels. Mayplevels of the-
ophylline.

Route/Dosage
PO (Adults): Malaria—648 mg every 8 hr for 7
days.

Renal Impairment
PO (Adults): Severe chronic renal failure—648
mg initially, then 324 mg every 12 hr for 7 days.

Availability
Capsules: 200 mg, 300 mg, 325 mg. Tablets:
324 mg.

NURSING IMPLICATIONS
Assessment
● Malaria: Assess patient for improvement in signs

and symptoms of condition daily during therapy.
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● Assess for rash periodically during therapy. May
cause Stevens-Johnson syndrome or toxic epider-
mal necrolysis. Discontinue therapy if severe or if
accompanied with fever, general malaise, fatigue,
muscle or joint aches, blisters, oral lesions, con-
junctivitis, hepatitis and/or eosinophilia.

● Lab Test Considerations: May causequri-
nary 17-ketogenic steroids when metyrapone or
Zimmerman method is used.

● Toxicity and Overdose: Plasma quinine levels
of �10 mcg/mL may cause tinnitus and impaired
hearing.

● Signs of toxicity or cinchonism include tinnitus,
headache, nausea, and slightly disturbed vision;
usually disappear rapidly upon discontinuing qui-
nine.

Potential Nursing Diagnoses
Risk for infection (Indications)

Implementation
● Do not confuse quinine with quinidine.
● PO: Administer with or after meals to minimize

GI distress. Aluminum-containing antacids will
decrease and delay absorption; avoid concurrent
use.

Patient/Family Teaching
● Instruct patient to take medication as directed

and continue full course of therapy, even if feeling
better. Take missed doses as soon as remem-
bered, unless almost time for the next dose. If
more than 4 hr has elapsed since missed dose,
wait and take the next dose as scheduled. Do not
double doses or take more than recommended.
Advise patient to read the Patient Information
leaflet prior to starting therapy and with each Rx
refill.

● Review methods of minimizing exposure to mos-
quitoes with patients receiving quinine (use in-
sect repellent, wear long-sleeved shirt and long
trousers, use screen or netting).

● Quinine may cause visual changes. Caution pa-
tient to avoid driving or other activities requiring
alertness until response to medication is known.

● May cause diarrhea, nausea, stomach cramps or
pain, vomiting, or ringing in the ears. Advise pa-
tient to notify health care professional promptly if
these become pronounced.

● Advise patient to stop quinine and notify health
care professional of any evidence of allergy
(flushing, itching, rash, fever, facial swelling,
stomach pain, difficult breathing, ringing in the
ears, visual problems) or rash.

● Instruct patient to notify health care professional
of all Rx or OTC medications, vitamins, or herbal

products being taken and consult health care
professional before taking any new medications.

● Advise patient to notify health care professional if
pregnancy is planned or suspected or if breast-
feeding.

Evaluation/Desired Outcomes
● Improvement in signs and symptoms of malaria.

Advise patient to contact health care professional
if not feeling better within 1–2 days or if fever re-
turns following therapy.

quinupristin/dalfopristin
(kwin-oo-pris-tin/dal-foe-pris-tin)
Synercid
Classification
Therapeutic: anti-infectives
Pharmacologic: streptogramins

Pregnancy Category B

Indications
Complicated skin/skin structure infections caused
by Staphylococcus aureus (methicillin, suscepti-
ble) or Streptococcus pyogenes.

Action
Quinupristin inhibits the late phase of protein syn-
thesis at the level of the bacterial ribosome; dalfo-
pristin inhibits the early phase. Therapeutic Ef-
fects: Bacteriostatic effect against susceptible
organisms. Spectrum: Active against, S. aureus
(methicillin-susceptible) and S. pyogenes. Not ac-
tive against Enterococcus faecalis or Enterococcus
faecium.

Pharmacokinetics
Absorption: IV administration results in complete
bioavailability.
Distribution: Unknown.
Protein Binding: Moderate.
Metabolism and Excretion: Both are converted
to compounds with additional anti-infective activity;
parent drugs and metabolites are mostly excreted in
feces (75–77%); 15% of quinupristin and 17% of
dalfopristin excreted in urine.
Half-life: Quinupristin—0.85 hr; dalfopris-
tin—0.7 hr.

TIME/ACTION PROFILE

ROUTE ONSET PEAK DURATION

IV rapid end of infu-
sion

8–12 hr
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Contraindications/Precautions
Contraindicated in: Hypersensitivity.
Use Cautiously in: Concurrent use of other drugs
metabolized by the cytochrome P450 3A4 enzyme
system (serious interactions may occur); Hepatic
impairment (dose adjustment may be necessary);
Patients with a history of GI disease, especially coli-
tis; OB, Lactation, Pedi: Pregnancy, lactation, or chil-
dren �12 yr (safety not established).

Adverse Reactions/Side Effects
CNS: headache. CV: thrombophlebitis. GI: PSEUDO-
MEMBRANOUS COLITIS, diarrhea, nausea, vomiting.
Derm: pruritus, rash. Local: edema/inflammation/
pain at infusion site, infusion site reactions. Misc:
allergic reactions including ANAPHYLAXIS, pain.

Interactions
Drug-Drug: Inhibits the cytochrome P450 3A4
drug metabolizing enzyme system; inhibits metabo-
lism of cyclosporine, midazolam, and nifedi-
pine andqrisk of toxicity (careful monitoring re-
quired). Similar effects may be expected with
concurrent use of delavirdine, nevirapine, indi-
navir, ritonavir, vinca alkaloids, docetaxel, pa-
clitaxel, diazepam, verapamil, diltiazem, HMG
CoA reductase inhibitors, tacrolimus, methyl-
prednisolone, carbamazepine, quinidine, lid-
ocaine, and disopyramide.

Route/Dosage
IV (Adults and Children 12–17 yr): 7.5 mg/kg q
12 hr for at least 7 days.

Availability
Powder for injection: 500 mg/vial (150 mg quin-
upristin and 350 mg dalfopristin), 600 /vial (180
mg quinupristin and 420 mg dalfopristin).

NURSING IMPLICATIONS
Assessment
● Assess patient for infection (vital signs; appear-

ance of wound, sputum, urine, and stool; WBC) at
beginning of and throughout therapy.

● Obtain specimens for culture and sensitivity be-
fore initiating therapy. First dose may be given be-
fore receiving results.

● Monitor patient for pain or inflammation at the
infusion site frequently throughout infusion. In-
creasing the volume of diluent from 250 mL to
500 mL or 750 mL or infusing via a peripherally
inserted central catheter or central venous cathe-
ter may be required.

● Observe patient for signs and symptoms of ana-
phylaxis (rash, pruritus, laryngeal edema, wheez-
ing). Discontinue drug and notify physician or
other health care professional immediately if
these problems occur. Keep epinephrine, an anti-

histamine, and resuscitation equipment close by
in case of an anaphylactic reaction.

● Assess patient for myalgia and arthralgia after in-
fusion. May be severe. Reducing dose frequency
to every 12 hr may decrease pain. Symptoms usu-
ally resolve upon discontinuation of medication.

● Lab Test Considerations: May causeqserum
total bilirubin concentrations.

Potential Nursing Diagnoses
Risk for infection (Indications, Side Effects)
Diarrhea (Adverse Reactions)

Implementation
IV Administration

● pH: 5.0.
● Intermittent Infusion: Reconstitute the 500-mg

vial with 5 mL and the 600-mg vial with 6 mL of
D5W or sterile water for injection, respectively,
for a concentration of 100 mg/mL. Avoid shaking
to prevent foam formation. Allow solution to sit
until all foam has disappeared. Diluent: Dilute
further with 250 mL of D5W (100 mL can be used
for central line administration). May dilute in 500
mL or 750 mL of D5W if severe venous irritation
occurs after peripheral administration. Reconsti-
tuted vials should be used within 30 min. Infusion
is stable for 5 hr at room temperature or 54 hr if
refrigerated. Rate: Infuse over 60 min. Flush line
before and after infusion with D5W.

● Y-Site Compatibility: alemtuzumab, alfentanil,
amikacin, amiodarone, anidulafungin, argatro-
ban, aztreonam, bleomycin, buprenorphine, bu-
sulfan, butorphanol, carboplatin, carmustine,
caspofungin, chlorpromazine, ciprofloxacin, cis-
atracurium, cisplatin, cyclophosphamide, cyclo-
sporine, cytarabine, dacarbazine, daptomycin,
daunorubicin, dexmedetomidine, dexrazoxane,
diltiazem, diphenhydramine, docetaxel, dolase-
tron, doxacurium, doxarubicin, doxycycline, dro-
peridol, enalaprilat, ephedrine, epinephrine, epi-
rubicin, esmolol, etoposide, etoposide
phosphate, fenoldopam, fentanyl, fluconazole,
gemcitabine, granisetron, haloperidol, hydro-
morphone, idarubicin, ifisfamide, isoproterenol,
labetalol, levofloxacin, levorphanol, lidocaine, li-
nezolid, lorazepam, magnesium sulfate, mannitol,
mechlorethamine, meperidine, metoclopramide,
metoprolol, midazolam, milrinone, mitomycin,
mitoxantrone, mivacurium, morphine, myco-
phenolate, nalbuphine, naloxone, nesiritide, ni-
cardipine, nitroglycerin, octreotide, ondansetron,
oxaliplatin, oxytocin, paclitaxel, palonosetron,
pamidronate, pancuronium, pentamidine,
phenylephrine, potassium chloride, procainam-
ide, prochlorperazine, promethazine, proprano-
lol, rocuronium, sodium phosphates, succinyl-
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choline, sufentanil, tacrolimus, teniposide,
theophylline, thiotepa, tirofiban, tobramycin,
vasopressin, vecuronium, verapamil, vinblastine,
vincristine, vinorelbine, voriconazole, zidovudine,
zoledronic acid.

● Y-Site Incompatibility: acyclovir, amifostine,
aminophylline, amphotericin B colloidal, ampho-
tericin B lipid complex, amphotericin B lipo-
some, ampicillin, ampicillin/sulbacatam, azithro-
mycin, bivalirudin, bumetanide, calcium
chloride, calcium gluconate, cefazolin, cefepime,
cefoperazone, cefotaxime, cefotetan, cefoxitin,
ceftazidime, ceftriaxone, cefuroxime, clindamy-
cin, dexamethasone sodium phosphate, diaze-
pam, digoxin, ertapenem, fludarabine, fluoroura-
cil, fosphenytoin, furosemide, ganciclovir,
heparin, hydrocortisone, imipenem/cilastatin, in-
sulin, ketorolac, leucovorin, meropenem, mesna,
methotrexate, methylprednisolone sodium succi-

nate, metronidazole, nitroprusside, pantoprazole,
pemetrexed, pentobarbital, phenobarbital, phe-
nytoin, piperacillin/tazobactam, potassium ace-
tate, potassium phosphates, ranitidine, rituximab,
sodium acetate, sodium bicarbonate, thiopental,
ticarcillin/clavulanate, tigecycline, trimethoprim/
sulfamethoxazole.

● Solution Incompatibility: 0.9% NaCl.

Patient/Family Teaching
● Instruct patient to notify health care professional

if signs and symptoms of anaphylaxis, fever and
diarrhea develop, especially if stool contains
blood, pus, or mucus. Advise patient not to treat
diarrhea without consulting health care profes-
sional.

Evaluation/Desired Outcomes
● Resolution of signs and symptoms of infection.

Length of time for complete resolution depends
on the organism and site of infection.
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RABEprazole (ra-bep-ra-zole)
Aciphex, Pariet
Classification
Therapeutic: antiulcer agents
Pharmacologic: proton-pump inhibitors

Pregnancy Category B

Indications
Gastroesophageal reflux disease (GERD). Duodenal
ulcers (including combination therapy with clarith-
romycin and amoxicillin to erradicate H. pylori and
prevent recurrence). Pathological hypersecretory
conditions, including Zollinger-Ellison syndrome.

Action
Binds to an enzyme in the presence of acidic gastric
pH, preventing the final transport of hydrogen ions
into the gastric lumen. Therapeutic Effects: Di-
minished accumulation of acid in the gastric lumen,
with lessened acid reflux. Healing of duodenal ul-
cers and esophagitis. Decreased acid secretion in
hypersecretory conditions.

Pharmacokinetics
Absorption: Delayed-release tablet is designed to
allow rabeprazole, which is not stable in gastric
acid, to pass through the stomach intact. Subse-
quently 52% is absorbed after oral administration.
Distribution: Unknown.
Protein Binding: 96.3%.
Metabolism and Excretion: Mostly metabolized
by the liver (hepatic cytochrome P450 3A and 2C19
enzyme systems) (the CYP2C19 enzyme system
exhibits genetic polymorphism; 15–20% of Asian
patients and 3–5% of Caucasian and Black patients
may be poor metabolizers and may have significantly
qrabeprazole concentrations and anqrisk of ad-
verse effects); 10% excreted in feces; remainder ex-
creted in urine as inactive metabolites.
Half-life: 1–2 hr.

TIME/ACTION PROFILE (acid suppression)

ROUTE ONSET PEAK DURATION

PO within 1 hr unknown 24 hr†

†Suppression continues to increase over the first week of
therapy

Contraindications/Precautions
Contraindicated in: Hypersensitivity to rabepra-
zole or related drugs (benzimidazoles).
Use Cautiously in: Severe hepatic impairment
(dose reduction may be necessary); Patients using
high-doses for �1 year (qrisk of hip, wrist, or spine

fractures); OB, Lactation, Pedi: Pregnancy, lactation,
or children �12 yr (breastfeeding not recom-
mended; use in pregnancy only if needed; safety not
established).

Adverse Reactions/Side Effects
CNS: dizziness, headache, malaise. GI: abdominal
pain, constipation, diarrhea, nausea. Derm: photo-
sensitivity, rash. F and E: hypomagnesemia (espe-
cially if treatment duration �3 mo). MS: bone frac-
ture, neck pain. Misc: allergic reactions, chills,
fever.

Interactions
Drug-Drug: Rabeprazole is metabolized by the
CYP450 enzyme system and may interact with other
drugs metabolized by this sytem. Maypabsorption
of drugs requiring acid pH, including ketocona-
zole, itraconazole, atazanavirampicillin es-
ters, and iron salts. Mayqblood levels of di-
goxin. Hypomagnesemiaqrisk of digoxin toxicity.
Mayqthe risk of bleeding with warfarin (monitor
INR/PT). Maypthe antiplatelet effects of clopido-
grel.

Route/Dosage
PO (Adults): GERD, duodenal ulcers—20 mg
once daily; prevention of duodenal ulcer recur-
rence—20 mg twice daily for 7 days with amoxicil-
lin 1000 mg twice daily for 7 days and clarithromy-
cin 500 mg twice daily for 7 days; hypersecretory
conditions—60 mg once daily initially, may be ad-
justed as needed and continued as necessary; doses
up to 100 mg daily or 60 mg twice daily have been
used.
PO (Children �12 yr): GERD—20 mg once
daily.

Availability
Delayed-release tablets: 10 mg, 20 mg.

NURSING IMPLICATIONS
Assessment
● Assess routinely for epigastric or abdominal pain

and frank or occult blood in the stool, emesis, or
gastric aspirate.

● Lab Test Considerations: Monitor CBC with
differential periodically during therapy.

● May cause hypomagnesemia. Monitor serum
magnesium prior to and periodically during ther-
apy.

Potential Nursing Diagnoses
Acute pain (Indications)
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Implementation
● Do not confuse rabeprazole with aripiprazole. Do

not confuse Aciphex with Accupril or Aricept.
● PO: Administer doses before meals, preferably in

the morning. Tablets should be swallowed whole;
do not break, crush, or chew.

Patient/Family Teaching
● Instruct patient to take medication as directed for

the full course of therapy, even if feeling better.
Take missed doses as soon as remembered but
not if almost time for next dose. Do not double
doses.

● May cause occasional drowsiness or dizziness.
Caution patient to avoid driving or other activities
requiring alertness until response to medication
is known.

● Advise patient to avoid alcohol, products contain-
ing aspirin or NSAIDs, and foods that may cause
an increase in GI irritation.

● Caution patients to wear sunscreen and protective
clothing to prevent photosensitivity reactions.

● Advise patient to report onset of black, tarry
stools; diarrhea; abdominal pain; or persistent
headache to health care professional promptly.

● Advise female patients to notify health care pro-
fessional if pregnancy is planned or suspected or
if breastfeeding.

● Instruct patient to notify health care professional
of all Rx or OTC medications, vitamins, or herbal
products being taken and consult health care
professional before taking any new medications.

Evaluation/Desired Outcomes
● Decrease in abdominal pain or prevention of gas-

tric irritation and bleeding. Healing of duodenal
ulcers can be seen on x-ray examination or en-
doscopy.

● Decrease in symptoms of GERD. Therapy is con-
tinued for 4–8 wk after initial episode.

raloxifene (ra-lox-i-feen)
Evista
Classification
Therapeutic: bone resorption inhibitors
Pharmacologic: selective estrogen receptor
modulators

Pregnancy Category X

Indications
Treatment and prevention of osteoporosis in post-
menopausal women. Reduction of the risk of breast
cancer in postmenopausal women with osteoporosis
and those at high risk for invasive breast cancer.

Action
Binds to estrogen receptors, producing estrogen-
like effects on bone, resulting in reduced resorption
of bone and decreased bone turnover. Therapeu-
tic Effects: Prevention of osteoporosis in patients
at risk. Decreased risk of breast cancer.

Pharmacokinetics
Absorption: Although well absorbed (�60%), af-
ter oral administration, extensive first-pass metabo-
lism results in 2% bioavailability.
Distribution: Highly bound to plasma proteins;
remainder of distribution unknown.
Protein Binding: Highly bound to plasma pro-
teins.
Metabolism and Excretion: Extensively metabo-
lized by the liver; undergoes enterohepatic cycling;
excreted primarily in feces.
Half-life: 27.7 hr.

TIME/ACTION PROFILE (effects on bone
turnover)

ROUTE ONSET PEAK DURATION

PO unknown 3 mo unknown

Contraindications/Precautions
Contraindicated in: Hypersensitivity; History of
thromboembolic events; OB, Lactation: Not indi-
cated for women with childbearing potential or who
are breastfeeding; Pedi: Safety not established.
Use Cautiously in: Potential immobilization (q
risk of thromboembolic events); History of stroke or
transient ischemic attack; Atrial fibrillation; Hyper-
tension; Cigarette smoking.

Adverse Reactions/Side Effects
CNS: STROKE. CV: THROMBOEMBOLISM. EENT: reti-
nal vein thrombosis. MS: leg cramps. Misc: hot
flashes.

Interactions
Drug-Drug: Cholestyraminepabsorption
(avoid concurrent use). May alter effects of warfa-
rin and other highly protein-bound drugs. Con-
current systemic estrogen therapy is not recom-
mended.

Route/Dosage
PO (Adults): 60 mg once daily.

Availability
Tablets: 60 mg.

NURSING IMPLICATIONS
Assessment
● Assess patient for bone mineral density with x-

ray, serum, and urine bone turnover markers
(bone-specific alkaline phosphatase, osteocalcin,
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and collagen breakdown products) before and
periodically during therapy.

● Lab Test Considerations: May causeqapoli-
poprotein A-I and reduced serum total choles-
terol, LDL cholesterol, fibrinogen, apolipoprotein
B, and lipoprotein.

● May causeqhormone-binding globulin (sex ster-
oid-binding globulin, thyroxine-binding globulin,
corticosteroid-binding globulin) withqtotal hor-
mone concentrations.

● May cause smallpin serum total calcium, inor-
ganic phosphate, total protein, and albumin.

● May also cause slight decrease in platelet count.

Potential Nursing Diagnoses
Risk for injury (Indications)

Implementation
● Do not confuse Evista (raloxifene) with Avinza

(morphine sulfate, extended release).
● PO: May be administered without regard to

meals.
● Calcium supplementation should be added to diet

if daily intake is inadequate.

Patient/Family Teaching
● Instruct patient to take raloxifene as directed.

Discuss the importance of adequate calcium and
vitamin D intake or supplementation. Instruct pa-
tient to read the Medication Guide when initiat-
ing therapy and again with each prescription refill
in case of changes.

● Advise patient to discontinue smoking and alco-
hol consumption.

● Emphasize the importance of regular weight-
bearing exercise. Advise patient that raloxifene
should be discontinued at least 72 hr before and
during prolonged immobilization (recovery from
surgery, prolonged bedrest). Instruct patient to
avoid prolonged restrictions of movement during
travel because of the increased risk of venous
thrombosis.

● Advise patient that raloxifene will not reduce hot
flashes or flushes associated with estrogen defi-
ciency and may cause hot flashes.

● Instruct patient to notify health care professional
immediately if leg pain or a feeling of warmth in
the lower leg (calf); swelling of the legs, hands,
or feet; sudden chest pain; shortness of breath or
coughing up blood; or sudden change in vision,
such as loss of vision or blurred vision occur. Be-
ing still for a long time (sitting still during a long
car or airplane trip, being in bed after surgery)
can increase risk of blood clots.

● Advise patient that raloxifene may have terato-
genic effects. Instruct patient to notify health care

provider immediately if pregnancy is planned or
suspected.

Evaluation/Desired Outcomes
● Prevention of osteoporosis in postmenopausal

women.
● Reduced risk of breast cancer in postmenopausal

women with osteoporosis and those at high risk
for invasive breast cancer.

raltegravir (ral-teg-ra-veer)
Isentress
Classification
Therapeutic: antiretrovirals
Pharmacologic: integrase strand transfer
inhibitors (INSTIs)

Pregnancy Category C

Indications
HIV-1 infection (with other antiretrovirals) in treat-
ment-experienced or treatment-naı̈ve patients.

Action
Inhibits HIV-1 integrase, which is required for viral
replication. Therapeutic Effects: Evidence of de-
creased viral replication and reduced viral load with
slowed progression of HIV and its sequelae.

Pharmacokinetics
Absorption: Well absorbed following oral admin-
istration.
Distribution: Unknown.
Metabolism and Excretion: Mostly metabolized
by the uridine diphosphate glucuronosyltransferase
(UGT) A1A enzyme system; 23% excreted in urine as
parent drug and metabolite.
Half-life: 9 hr.

TIME/ACTION PROFILE (blood levels)

ROUTE ONSET PEAK DURATION

PO unknown 3 hr 12 hr

Contraindications/Precautions
Contraindicated in: Lactation: Breast feeding not
recommended in HIV-infected patients.
Use Cautiously in: Geri: Choose dose carefully,
considering concurrent disease states, drug therapy
and age-relatedpin hepatic and renal function;
Concurrent use of medications associated with rha-
bomyolysis/myopathy (mayqrisk); OB: Use in preg-
nancy only if maternal benefit outweighs fetal risk;
Pedi: Safety not established.
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Adverse Reactions/Side Effects
CNS: SUICIDAL THOUGHTS, headache, depression,
dizziness, fatigue, weakness. CV: myocardial infarc-
tion. GI: diarrhea, abdominal pain, gastritis, hepati-
tis, vomiting. GU: renal failure/impairment. He-
mat: anemia, neutropenia. Metab: lipodystrophy.
Misc: hypersensitivity reactions, immune reconsti-
tution syndrome, fever.

Interactions
Drug-Drug: Concurrent use with strong induc-
ers of the UGT A1A enzyme system including rif-
ampin maypblood levels and effectiveness. Con-
current use with strong inhibitors of the UGT
A1A enzyme system including atazanavir mayq
blood levels.qrisk of rhabomyolysis/myopathy
HMG-CoA reductase inhibitors. Proton pump
inhibitors mayqlevels. Efavirenz, etravirine,
and tipranavir/ritonavir mayplevels.

Route/Dosage
PO (Adults): 400 mg twice daily;qdose to 800 mg
twice daily when used with rifampin.

Availability
Tablets: 400 mg.

NURSING IMPLICATIONS
Assessment
● Assess patient for change in severity of HIV symp-

toms and for symptoms of opportunistic infec-
tions during therapy.

● Monitor for anxiety, depression (especially in pa-
tients with a history of psychiatric illness), sui-
cidal ideation, and paranoia during therapy.

● Lab Test Considerations: Monitor viral load
and CD4 counts regularly during therapy.

● May casuepANC, hemoglobin, and platelet
counts.

● May causeqserum glucose, AST, ALT, GGT, total
bilirubin, alkaline phosphatase, pancreatic amy-
lase, serum lipase, and creatinine kinase concen-
trations.

Potential Nursing Diagnoses
Risk for infection (Indications)
Noncompliance (Patient/Family Teaching)

Implementation
● PO: May be administered without regard to

meals.

Patient/Family Teaching
● Emphasize the importance of taking raltegravir as

directed, at evenly spaced times throughout day.
Do not take more than prescribed amount and do
not stop taking without consulting health care
professional. Take missed doses as soon as re-
membered unless almost time for next dose. Do

not double doses. Advise patient to read Patient
Information sheet before starting therapy and
with each prescription renewal in case changes
have been made.

● Instruct patient that raltegravir should not be
shared with others.

● Advise patient to avoid taking other Rx, OTC, or
herbal products without consulting health care
professional.

● Inform patient that raltegravir does not cure AIDS
or prevent associated or opportunistic infections.
Raltegravir does not reduce the risk of transmis-
sion of HIV to others through sexual contact or
blood contamination. Caution patient to use a
condom during sexual contact and to avoid shar-
ing needles or donating blood to prevent spread-
ing the AIDS virus to others. Advise patient that
the long-term effects of raltegravir are unknown
at this time.

● Advise patient to notify health care professional if
they develop any unusual symptoms, if any known
symptom persists or worsen, or if depression or
suicidal thoughts occur.

● Advise patients to notify health care professional if
pregnancy is planned or suspected. Breastfeeding
should be avoided during therapy.

● Emphasize the importance of regular follow-up
exams and blood counts to determine progress
and monitor for side effects.

Evaluation/Desired Outcomes
● Delayed progression of AIDS and decreased op-

portunistic infections in patients with HIV.
● Decrease in viral load and improvement in CD4

cell counts.

ramelteon (ra-mel-tee-on)
Rozerem
Classification
Therapeutic: sedative/hypnotics
Pharmacologic: melatonin receptor agonists

Pregnancy Category C

Indications
Treatment of insomnia characterized by difficult
sleep onset.

Action
Activates melatonin receptors, which promotes
maintenance of circadian rhythm, a part of the
sleep-wake cycle. Therapeutic Effects: Easier
onset of sleep.

Pharmacokinetics
Absorption: Well absorbed (84%), but bioavaila-
bility is low (1.8%) due to extensive first pass liver
metabolism. Absorptionqby a high fat meal.
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Distribution: Widely distributed to body tissues.
Metabolism and Excretion: Extensively metabo-
lized by the liver; mainly by CYP1A2 enzyme system.
Metabolites are excreted mostly in urine (88%); 4%
excreted in feces.
Half-life: 1–2.6 hr.

TIME/ACTION PROFILE (blood levels)

ROUTE ONSET PEAK DURATION

PO rapid 30–90 min unknown

Contraindications/Precautions
Contraindicated in: Hypersensitivity; History of
angioedema with previous use; Severe hepatic im-
pairment; Concurrent use of fluvoxamine; Lactation:
Lactation; Pedi: Safety not established.
Use Cautiously in: Depression or history of sui-
cidal ideation; Moderate hepatic impairment; Con-
current use of CYP3A4 inhibitors, such as ketocona-
zole; Concurrent use of CYP2C9 inhibitors, such as
fluconazole; OB: Use only if maternal benefit out-
weighs fetal risk.

Adverse Reactions/Side Effects
CNS: abnormal thinking, behavior changes, dizzi-
ness, fatigue, hallucinations, headache, insomnia
(worsened), sleep—driving. GI: nausea. Endo:q
prolactin levels,ptestosterone levels. Misc: ANGIO-
EDEMA.

Interactions
Drug-Drug: Blood levels and effects areqby flu-
voxamine; concurrent use is contraindicated. Lev-
els and effects may bepby rifampin. Concurrent
use of CYP3A4 inhibitors, such as ketoconazole
mayqlevels and effects; use cautiously. Concurrent
use of CYP2C9 inhibitors, such as fluconazole may
qlevels and effects; use cautiously. Donepezil and
doxepin mayqlevels.qrisk of excessive CNS de-
pression with other CNS depressants including alco-
hol, benzodiazepines, opioids, and other seda-
tive/hypnotics.

Route/Dosage
PO (Adults): 8 mg within 30 min of going to bed.

Availability
Tablets: 8 mg.

NURSING IMPLICATIONS
Assessment
● Assess sleep patterns before and periodically

throughout therapy.

Potential Nursing Diagnoses
Insomnia (Indications)
Risk for injury (Side Effects)

Implementation
● Do not confuse Rozerem (ramelteon) with Raza-

dyne (galantamine).
● Do not administer with or immediately after a

high-fat meal.
● Before administering, reduce external stimuli and

provide comfort measures to increase effective-
ness of medication.

● PO: Administer within 30 min prior to going to
bed.

Patient/Family Teaching
● Instruct patient to take ramelteon as directed,

within 30 minutes of going to bed and to confine
activities to those necessary to prepare for bed.
Instruct patient to read the Medication Guide be-
fore starting and with each Rx refill, changes may
occur.

● Causes drowsiness. Caution patient to avoid driv-
ing and other activities requiring alertness until
response to medication is known.

● Caution patient that complex sleep-related behav-
iors (sleep-driving, making phone calls, prepar-
ing and eating food, having sex, sleep walking)
may occur while asleep. Inform patient to notify
health care professional if sleep-related behav-
iors, (may include sleep-driving—driving while
not fully awake after ingestion of a sedative-hyp-
notic product, with no memory of the event) oc-
cur.

● Advise patient to notify health care professional
immediately if signs of anaphylaxis (swelling of
the tongue or throat, trouble breathing, and nau-
sea and vomiting) or angioedema (severe facial
swelling) occur; may occur as early as the first
time the product is taken.

● Caution patient to avoid concurrent use of alco-
hol or other CNS depressants.

● Advise female patient to notify health care profes-
sional if pregnancy is planned or suspected or if
breastfeeding.

Evaluation/Desired Outcomes
● Relief of insomnia.

ramipril, See ANGIOTENSIN-
CONVERTING ENZYME (ACE)
INHIBITORS.

ranitidine, See HISTAMINE H2
ANTAGONISTS.
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ranolazine (ra-nole-a-zeen)
Ranexa
Classification
Therapeutic: antianginals

Pregnancy Category C

Indications
Chronic angina pectoris.

Action
Does notpBP or heart rate; remainder of mecha-
nism is not known. Therapeutic Effects: De-
creased frequency of angina.

Pharmacokinetics
Absorption: Highly variable.
Distribution: Unknown.
Metabolism and Excretion: Metabolized in the
gut (P-glycoprotein) and by the liver (primarily
CYP3A and less by CYP2D6); �5% excreted un-
changed in urine and feces.
Half-life: 7 hr.

TIME/ACTION PROFILE (blood levels)

ROUTE ONSET PEAK DURATION

PO unknown 2–5 hr 12 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Concurrent
use of potent inhibitors of CYP3A; Concurrent use of
inducers of CYP3A; Hepatic impairment; Lactation:
Lactation.
Use Cautiously in: Renal impairment; OB: Use
only when potential benefit outweighs risk to fetus;
Pedi: Safety not established; Geri:qrisk of adverse
reactions in patients �75 yr .

Adverse Reactions/Side Effects
CNS: dizziness, headache. EENT: tinnitus. CV:
TORSADES DE POINTES, palpitations, QTc prolonga-
tion. GI: abdominal pain, constipation, dry mouth,
nausea, vomiting.

Interactions
Drug-Drug: Ketoconazole, itraconazole, cla-
rithromycin, nefazodone, nelfinavir, ritonavir,
indinavir, and saquinavir significantlyqlevels;
concurrent use contraindicated. Rifampin, rifabu-
tin, rifapentin, phenobarbital, phenytoin, and
carbamazepine significantlyplevels; concurrent
use contraindicated. Verapamil, diltiazem, apre-
pitant, erythromycin, and fluconazoleqlevels
(do not exceed ranolazine dose of 500 mg twice
daily). Cyclosporine mayqlevels. Paroxetine
mayqlevels. Mayqlevels of simvastatin. Mayp
metabolism andqeffects of metoprolol, tricyclic

antidepressants, and antipsychotics, dosage ad-
justments may be necessary. Mayqdigoxin levels;
dose adjustment may be required.
Drug-Natural Products: St. John’s wort signifi-
cantlyplevels (contraindicated).
Drug-Food: Grapefruit juiceqlevels (do not ex-
ceed ranolazine dose of 500 mg twice daily).

Route/Dosage
PO (Adults): 500 mg twice daily initially, may beq
to 1000 mg twice daily.

Availability
Extended-release tablet: 500 mg.

NURSING IMPLICATIONS
Assessment
● Assess location, duration, intensity, and precipi-

tating factors of anginal pain.
● Monitor ECG at baseline and periodically during

therapy to evaluate effects on QT interval.
● Lab Test Considerations: May causeqserum

creatinine. Usually has a rapid onset, but does not
progress during therapy and is reversible with
discontinuation of ranolazine.

● May cause transient eosinophilia.
● May cause small meanpin hematocrit.

Potential Nursing Diagnoses
Ineffective tissue perfusion (Indications)
Activity intolerance (Indications)

Implementation
● Ranolazine should be used in combination with

amlodipine, beta blockers, or nitrates.
● Do not administer with grapefruit juice or grape-

fruit products.
● PO: May be administered without regard to food.

Tablets should be swallowed whole; do not
break, crush, or chew.

Patient/Family Teaching
● Instruct patient to take ranolazine as directed. If a

dose is missed, take the usual dose at the next
scheduled time; do not double doses. Explain to
patient that ranolazine is used for chronic therapy
and will not help an acute angina episode.

● Advise patient to avoid grapefruit juice and grape-
fruit products when taking ranolazine.

● May cause dizziness and light-headedness. Cau-
tion patient to avoid driving and other activities
requiring alertness until response to medication
is known.

● Advise patient to notify health care professional if
fainting occurs.

● Inform patient that ranolazine may cause changes
in the ECG. Patient should inform health care pro-
fessional if they have a personal or family history
of QTc prolongation, congenital long QT syn-
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drome, or proarrhythmic conditions such as hy-
pokalemia.

● Instruct patient to notify health care professional
of all Rx or OTC medications, vitamins, or herbal
products being taken and consult health care
professional before taking any new medications.

Evaluation/Desired Outcomes
● Decrease in frequency of angina attacks.

rasagiline (ra-za-ji-leen)
Azilect
Classification
Therapeutic: antiparkinson agents
Pharmacologic: monoamine oxidase type B
inhibitors

Pregnancy Category C

Indications
Parkinson’s disease (monotherapy and adjunctive to
levodopa).

Action
Irreversibly inactivates monoamine oxidase (MAO)
by binding to it at type B (brain sites); inactivation of
MAO leads to increased amounts of dopamine avail-
able in the CNS. Differs from selegiline by its nonam-
phetamine characteristics. Therapeutic Effects:
Improvement in symptoms of Parkinson’s disease,
allowing increase in function.

Pharmacokinetics
Absorption: 36% absorbed following oral admin-
istration.
Distribution: Readily crosses the blood-brain
barrier.
Metabolism and Excretion: Extensively metabo-
lized by the liver (CYP1A2 enzyme) to an inactive
metabolite; less than 1% excreted in urine.
Half-life: 1.3 hr; does not correlate with duration
of MAO-B inhibition.

TIME/ACTION PROFILE

ROUTE ONSET PEAK DURATION

PO rapid 1 hr 40 days*

*Recovery of MAO-B function.

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Concurrent
meperidine, tramadol, methadone, sympathomi-
metic amines, dextromethorphan, mirtazapine, cy-
clobenzaprine, cocaine, St. John’s wort, another
MAO inhibitor; Moderate to severe hepatic impair-
ment; Elective surgery requiring general anesthesia;

allow 14 days after discontinuation; Pheochromocy-
toma; Psychotic disorder.
Use Cautiously in: Mild hepatic impairment (q
blood levels); OB: Use only if maternal benefit out-
weighs fetal risk; Lactation: May inhibit lactation;
Pedi: Safety not established.

Adverse Reactions/Side Effects
CNS: depression, dizziness, hallucinations, malaise,
vertigo. EENT: conjunctivitis, rhinitis. Resp:
asthma. CV:qBP, chest pain, postural hypotension
(mayqlevodopa-induced hypotension), syncope.
GI: anorexia, dizziness, dyspepsia, gastroenteritis,
vomiting. GU: albuminuria,plibido. Derm: alope-
cia, ecchymosis,qmelanoma risk, rash. Endo:
weight loss. Hemat: leukopenia. MS: arthralgia,
arthritis, neck pain. Neuro: dyskinesia (mayqle-
vodopa-induced dyskinesia), paresthesia. Misc: al-
lergic reactions, flu-like syndrome,qfall risk, fever.

Interactions
Drug-Drug: Ciprofloxacin and other inhibitors
of the CYP1A2 enzymeqrasagiline levels; dose
adjustment is recommended. Meperidine has re-
sulted in life-threatening reactions when used with
other MAO inhibitors; wait at least 14 days after dis-
continuation of rasagiline to initiate meperidine.
Similar reactions may occur with tramadol, meth-
adone; concurrent use should be avoided. Concur-
rent use with dextromethorphan may result in
psychosis/bizarre behavior and should be avoided.
qrisk of adverse reactions with mirtazapine and
cyclobenzapine; concurrent use should be
avoided. Hypertensive crisis may occur with sympa-
thomimetic amines including amphetamines,
cold products, and some weight loss products
containing vasoconstrictors such as pseudo-
ephedrine, phenylephrine, or ephedrine; avoid
concurrent use.qrisk of serotonin syndrome with
tricyclic antidepressants, SSRI antidepres-
sants, SNRI antidepressants, and other MAO in-
hibitors; rasagiline should be discontinued �14
days prior to initiation of antidepressants (fluoxe-
tine should be discontinued �5 weeks prior to ras-
agiline therapy). Hypertensive crisis may also occur
when rasagiline is used with other MAO inhibi-
tors; allow at least 14 days between usage.
Drug-Natural Products: Risk of toxicity isqwith
St. John’s wort.
Drug-Food: Ingestion of foods containing high
amounts of tyramine (�150 mg) (e.g., cheese)
may result in life-threatening hypertensive crisis.

Route/Dosage
PO (Adults): Monotherapy—1 mg daily; adjunct
therapy—0.5 mg daily, may beqto 1 mg daily;
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concurrent ciprofloxacin or other CYP1A2 inhibi-
tors—0.5 mg daily.

Hepatic Impairment
PO (Adults): Mild hepatic impairment—0.5 mg
daily.

Availability
Tablets: 0.5 mg, 1 mg.

NURSING IMPLICATIONS
Assessment
● Assess signs and symptoms of Parkinson’s disease

(tremor, muscle weakness and rigidity, ataxic
gait) prior to and during therapy.

● Monitor BP periodically during therapy.
● Assess skin for melanomas periodically during

therapy.
● Lab Test Considerations: May cause albu-

minuria, leukopenia, and abnormal liver function
tests.

● Toxicity and Overdose: Concurrent ingestion
of tyramine-rich foods and many medications
may result in a life-threatening hypertensive cri-
sis. Signs and symptoms of hypertensive crisis in-
clude chest pain, tachycardia or bradycardia, se-
vere headache, neck stiffness or soreness, nausea
and vomiting, sweating, photosensitivity, and en-
larged pupils.

Potential Nursing Diagnoses
Impaired physical mobility (Indications)
Risk for injury (Indications, Side Effects)

Implementation
● Do not confuse Azilect (rasagiline) with Aricept

(donepezil).
● If used in combination with levodopa, a reduction

in levodopa dose may be considered based on in-
dividual results.

● PO: Administer once daily.

Patient/Family Teaching
● Instruct patient to take rasagiline as directed.

Missed doses should be omitted and next dose
taken at usual time the following day. Do not dou-
ble doses. Do not discontinue abruptly; may
cause elevated temperature, muscular rigidity, al-
tered consciousness, and autonomic instability.

● Caution patient to avoid alcohol, CNS depressants,
and foods or beverages containing tyramine (see
Appendix M) during and for at least 2 wk after
therapy has been discontinued; they may precipi-
tate a hypertensive crisis. Contact health care pro-
fessional immediately if symptoms of hypertensive
crisis develop.

● Instruct patient to notify health care professional
of all Rx or OTC medications, vitamins, or herbal
products being taken and consult health care

professional before taking any new medications.
Caution patient to avoid use of St. John’s wort and
the analgesics meperidine, tramadol, or metha-
done during therapy.

● Caution patient to avoid elective surgery requiring
general anesthesia, cocaine, or local anesthesia
containing sympathomimetic vasoconstrictors
within 14 days of discontinuing rasagiline. If sur-
gery is necessary sooner, benzodiazepines, miva-
curium, rapacuronium, fentanyl, morphine, and
codeine may be used cautiously.

● May cause dizziness or drowsiness. Caution pa-
tient to avoid driving and other activities requiring
alertness until response to medication is known.

● Caution patient to change positions slowly to min-
imize orthostatic hypotension. Geriatric patients
are at increased risk for this side effect.

● Advise patient to monitor for melanomas fre-
quently and on a regular basis.

● Caution patient to notify health care professional
if new or increased gambling, sexual, or other in-
tense urges occur.

● Advise patient to notify health care professional
immediately if severe headache, neck stiffness,
heart racing, or palpitations, occur.

● Advise female patients to notify health care pro-
fessionals if pregnancy is planned or suspected or
if breastfeeding.

Evaluation/Desired Outcomes
● Improvement in symptoms of Parkinson’s dis-

ease, allowing increase in function.

rasburicase
(ras-byoor-i-case)
Elitek, Fasturtec
Classification
Therapeutic: antigout agents, antihyperuri-
cemics
Pharmacologic: enzymes

Pregnancy Category C

Indications
Initial management of increased uric acid levels in
patients with leukemia, lymphoma, or other malig-
nancies who are being treated with antineoplastics
which are expected to produce hyperuricemia.

Action
An enzyme which promotes the conversion of uric
acid to allantoin, an inactive, water-soluble com-
pound. Produced by recombinant DNA technology.
Therapeutic Effects: Decreased sequelae of hy-
peruricemia (nephropathy, arthropathy).
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Pharmacokinetics
Absorption: IV administration results in complete
bioavailability.
Distribution: Unknown.
Metabolism and Excretion: Unknown.
Half-life: 18 hr.

TIME/ACTION PROFILE (p in uric acid)

ROUTE ONSET PEAK DURATION

IV rapid unknown 4–24 hr

Contraindications/Precautions
Contraindicated in: G6PD deficiency (qrisk
of severe hemolysis); Previous allergic reaction, he-
molysis or methemoglobinemia from rasburicase;
Lactation: Lactation.
Use Cautiously in: OB: Pregnancy (use only if
clearly needed).

Adverse Reactions/Side Effects
CNS: headache. Resp: respiratory distress. GI: ab-
dominal pain, constipation, diarrhea, nausea, vomit-
ing, mucositis. Derm: rash. Hemat: HEMOLYSIS,
METHEMOGLOBINEMIA, neutropenia. Misc: hypersen-
sitivity reactions including ANAPHYLAXIS, fever, sepsis.

Interactions
Drug-Drug: None known.

Route/Dosage
IV (Adults and Children): 0.2 mg/kg daily as a
single dose for 5 days.

Availability
Lyophilized powder for reconstitution: 1.5 mg/
vial.

NURSING IMPLICATIONS
Assessment
● Monitor patients for signs of allergic reactions

and anaphylaxis (chest pain, dyspnea, hypoten-
sion, urticaria). If these signs occur, rasburicase
should be immediately and permanently discon-
tinued.

● Lab Test Considerations: Monitor patients
for hemolysis. Screen patients at higher risk for
G6PD deficiency (patients of African American or
Mediterranean ancestry) prior to therapy. If he-
molysis occurs, discontinue and do not restart
rasburicase.

● Monitor patients for methemoglobinemia. Dis-
continue rasburicase and do not restart in pa-
tients who develop methemoglobinemia.

● May cause spuriously low uric acid levels in
blood samples left at room temperature. Collect

blood for uric acid levels in pre-chilled tubes
containing heparin and immediately immerse and
maintain in an ice water bath. Uric acid must be
analyzed in plasma. Plasma samples must be as-
sayed within 4 hr of collection.

Potential Nursing Diagnoses
Deficient knowledge, related to medication regimen
(Patient/Family Teaching)

Implementation
● Chemotherapy is initiated 4–24 hr after first dose

of rasburicase.

IV Administration

● pH: No Data.
● Intermittent Infusion: Determine number of

vials of rasburicase needed based on patient’s
weight and dose/kg. Reconstitute in diluent pro-
vided. Add 1 mL of diluent provided to each vial
and mix by swirling very gently. Do not shake or
vortex. Solution should be clear and colorless.
Do not use solutions that are discolored or con-
tain particulate matter. Diluent: Remove dose
from reconstituted vials and inject into infusion
bag of 0.9% NaCl for a final total volume of 50
mL. Administer within 24 hr of reconstitution.
Store reconstituted or diluted solution in refriger-
ator for up to 24 hr. Rate: Administer over 30
min. Do not administer as a bolus.

● Y-Site Incompatibility: Infuse through a sepa-
rate line. Do not use a filter with infusion. If sepa-
rate line is not possible, flush line with at least 15
mL of 0.9% NaCl prior to rasburicase infusion.

Patient/Family Teaching
● Inform patient and family of purpose of rasburi-

case infusion.

Evaluation/Desired Outcomes
● Decrease in plasma uric acid levels in pediatric

patients receiving antineoplastics expected to re-
sult in tumor lysis and subsequent elevation of
plasma uric acid levels. More than one course of
therapy or administration beyond 5 days is not
recommended.

HIGH ALERT

repaglinide (re-pag-gli-nide)
Gluconorm, Prandin

Classification
Therapeutic: antidiabetics
Pharmacologic: meglitinides

Pregnancy Category C
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Indications
Type 2 diabetes mellitus, with diet and exercise; may
be used with metformin, rosiglitazone, or pioglita-
zone.

Action
Stimulates the release of insulin from pancreatic
beta cells by closing potassium channels, which re-
sults in the opening of calcium channels in beta
cells. This is followed by release of insulin. Thera-
peutic Effects: Lowering of blood glucose levels.

Pharmacokinetics
Absorption: Well absorbed (56%) following oral
administration.
Distribution: Unknown.
Protein Binding: �98%.
Metabolism and Excretion: Mostly metabolized
by the liver; metabolites are excreted primarily in fe-
ces.
Half-life: 1 hr.

TIME/ACTION PROFILE

ROUTE ONSET PEAK DURATION

PO within 30 min 60–90 min �4 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Lactation:
Lactation; Diabetic ketoacidosis; Type 1 diabetes;
Concurrent use of gemfibrozil.
Use Cautiously in: Impaired liver function
(longer dosing intervals may be necessary); Severe
renal impairment (doseprecommended); Geri:
Consider age-relatedpin renal/hepatic/cardiovas-
cular function; OB, Pedi: Safety not established; in-
sulin recommended to control diabetes during preg-
nancy.

Adverse Reactions/Side Effects
CV: angina, chest pain. Endo: HYPOGLYCEMIA, hy-
perglycemia.

Interactions
Drug-Drug: Ketoconazole, miconazole, gem-
ofibrozil, itraconazole, and erythromycin may
pmetabolism andqrisk of hypoglycemia; concur-
rent use with gemofibrozil contraindicated. Effects
may also beqby NSAIDs, cyclosporine, hor-
monal contraceptives, simvastatin, sulfona-
mides, chloramphenicol, warfarin, probene-
cid, MAO inhibitors, and beta blockers. Effects
may bepby corticosteroids, phenothiazines,
thyroid preparations, estrogens, hormonal
contraceptives, phenytoin, nicotinic acid, sym-
pathomimetics, isoniazid, and calcium channel
blockers.
Drug-Natural Products: Glucosamine may
worsen blood glucose control. Chromium and co-
enzyme Q-10 may produceqhypoglycemic effects.

Route/Dosage
PO (Adults): 0.5–4 mg taken before meals (not to
exceed 16 mg/day).

Renal Impairment
PO (Adults): Severe renal impairment— start
with 0.5 mg/day and titrate carefully.

Availability
Tablets: 0.5 mg, 1 mg, 2 mg. In combination
with: metformin (PrandiMet); see Appendix B.

NURSING IMPLICATIONS
Assessment
● Observe patient for signs and symptoms of hypo-

glycemic reactions (abdominal pain, sweating,
hunger, weakness, dizziness, headache, tremor,
tachycardia, anxiety). Hypoglycemia may be diffi-
cult to recognize in geriatric patients and in pa-
tients taking beta blockers. Hypoglycemia is more
likely to occur with insufficient caloric intake, fol-
lowing intense prolonged exercise, or when alco-
hol or more than one hypoglycemic agent is used.

● Lab Test Considerations: Monitor fasting se-
rum glucose and glycosylated hemoglobin peri-
odically during therapy to evaluate effectiveness.

Potential Nursing Diagnoses
Imbalanced nutrition: more than body requirements
(Indications)
Noncompliance (Patient/Family Teaching)

Implementation
● Do not confuse Prandin (repaglinide) with Avan-

dia (rosiglitazone).
● Patients stabilized on a diabetic regimen who are

exposed to stress, fever, trauma, infection, or sur-
gery may require administration of insulin. With-
hold repaglinide and reinstitute after resolution
of acute episode.

● Repaglinide therapy should be temporarily dis-
continued from patients requiring surgery involv-
ing restricted intake of food and fluids.

● There is no fixed dose of repaglinide. Dose is
based on periodic monitoring of blood glucose
and long-term response is based on glycolysated
hemoglobin levels. If adequate response is not
achieved, metformin may be added to regimen. If
combination therapy is unsuccessful, oral hypo-
glycemic therapy may need to be discontinued
and replaced with insulin.

● When replacing other oral hypoglycemic agents,
repaglinide may be started on the day following
discontinuation of the other agent. Monitor blood
glucose closely. Discontinuation of long-acting
oral hypoglycemics may require monitoring for a
week or more.
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● Short-term repaglinide therapy may be used for
patients well controlled with diet experiencing
transient loss of control.

● PO: Administer up to 30 min before meals. Pa-
tients who skip a meal or add an extra meal
should skip or add a dose, respectively, for that
meal.

Patient/Family Teaching
● Instruct patient to take repaglinide before each

meal, exactly as directed.
● Explain to patient that repaglinide helps control

hyperglycemia but does not cure diabetes. Ther-
apy is usually long term.

● Encourage patient to follow prescribed diet, med-
ication, and exercise regimen to prevent hyper-
glycemic or hypoglycemic episodes.

● Review signs of hypoglycemia and hyperglycemia
with patient. If hypoglycemia occurs, advise pa-
tient to take a glass of orange juice or 2–3 tsp of
sugar, honey, or corn syrup dissolved in water,
and notify health care professional.

● Instruct patient in proper testing of blood glu-
cose. These tests should be monitored closely
during periods of stress or illness and a health
care professional notified if significant changes
occur.

● Advise patient to notify health care professional of
all Rx or OTC medications, vitamins, or herbal
products being taken and to consult with health
care professional before taking other medica-
tions and alcohol.

● Advise patient to inform health care professional
of medication regimen prior to treatment or sur-
gery.

● Insulin is the recommended method of control-
ling blood glucose during pregnancy. Counsel fe-
male patients to use a form of contraception
other than oral contraceptives and to notify health
care professional promptly if pregnancy is
planned or suspected.

● Advise patient to carry a form of sugar (sugar
packets, candy) and identification describing dis-
ease process and medication regimen at all times.

● Emphasize the importance of routine follow-up
exams and regular testing of blood glucose and
glycosylated hemoglobin.

Evaluation/Desired Outcomes
● Control of blood glucose levels without the ap-

pearance of hypoglycemic or hyperglycemic epi-
sodes.

reteplase, See THROMBOLYTIC
AGENTS.

Rho(D) IMMUNE GLOBULIN
(arr aych oh dee im-yoon glob -
yoo-lin)
Rho(D) immune globulin
standard dose IM
HyperRHO S/D Full Dose, RhoGAM

Rho(D) immune globulin micro-
dose IM
HyperRHO S/D Mini-Dose,
MICRhoGAM, Mini-Gamulin R

Rho(D) immune globulin IV
WinRho SDF

Rho(D) immune globulin micro-
dose IM, IV
Rhophylac
Classification
Therapeutic: vaccines/immunizing agents
Pharmacologic: immune globulins

Pregnancy Category C

Indications
IM, IV: Administered to Rho(D)-negative patients
who have been exposed to Rho(D)-positive blood
by: Pregnancy or delivery of a Rho(D)-positive in-
fant, Abortion of a Rho(D)-positive fetus, Fetal-ma-
ternal hemorrhage due to amniocentesis, other ob-
stetrical manipulative procedure, or
intra-abdominal trauma while carrying a Rho(D)-
positive fetus, Transfusion of Rho(D)-positive blood
or blood products to a Rho(D)-negative patient. IV:
Management of immune thrombocytopenic purpura
(ITP).

Action
Prevent production of anti-Rho(D) antibodies in
Rho(D)-negative patients who were exposed to
Rho(D)-positive blood. Increase platelet counts in
patients with ITP. Therapeutic Effects: Preven-
tion of antibody response and hemolytic disease of
the newborn (erythroblastosis fetalis) in future
pregnancies of women who have conceived a
Rho(D)-positive fetus. Prevention of Rho(D) sensiti-
zation following transfusion accident. Decreased
bleeding in patients with ITP.
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Pharmacokinetics
Absorption: Completely absorbed with IV admin-
istration. Well absorbed from IM sites.
Distribution: Unknown.
Metabolism and Excretion: Unknown.
Half-life: approximately 25–30 days.

TIME/ACTION PROFILE (blood levels)

ROUTE ONSET PEAK DURATION

IM rapid 5–10 days unknown
IV† unknown 2 hr unknown

†When given for ITP, platelet counts start to rise in 1– 2 days,
peak after 5– 7 days, and last for 30 days

Contraindications/Precautions
Contraindicated in: Prior hypersensitivity reac-
tion to human immune globulin; Rho(D)- or Du-
positive patients.
Use Cautiously in: ITP patients with pre-existing
anemia (decrease dose if Hgb �10 g/dL). May also
cause disseminated intravascular coagulation in ITP
patients.

Adverse Reactions/Side Effects
CNS: dizziness, headache. CV: hypertension, hypo-
tension. Derm: rash. GI: diarrhea, nausea, vomit-
ing. GU: acute renal failure. Hemat: ITP— DISSEM-
INATED INTRAVASCULAR COAGULATION, INTRAVASCULAR

HEMOLYSIS, anemia. MS: arthralgia, myalgia. Local:
pain at injection site. Misc: fever.

Interactions
Drug-Drug: Maypantibody response to some
live-virus vaccines (measles, mumps, rubella).

Route/Dosage
Rho(D) Immune Globulin (for IM use only)
Following Delivery
IM (Adults): HyperRHO S/D Full Dose,
RhoGAM—1 vial standard dose (300 mcg) within
72 hr of delivery.

Before Delivery
IM (Adults): HyperRHO S/D Full Dose,
RhoGAM—1 vial standard dose (300 mcg) at 26–
28 wk.

Termination of Pregnancy (�13 wk Gesta-
tion)
IM (Adults): HyperRHO S/D Mini-Dose,
MICRhoGAM—1 vial of microdose (50 mcg) within
72 hr.

Termination of Pregnancy (�13 wk Gesta-
tion)
IM (Adults): RhoGAM—1 vial standard dose (300
mcg) within 72 hr.

Large Fetal-Maternal Hemorrhage (�15
mL)
IM (Adults): RhoGAM—20 mcg/mL of Rho(D)-
positive fetal RBCs.

Transfusion Accident
IM (Adults): HyperRHO S/D Full Dose,
RhoGAM— (Volume of Rh-positive blood adminis-
tered � Hct of donor blood)/15 � number of vials
of standard dose (300 mcg) preparation (round to
next whole number of vials).

Rho(D) Immune Globulin IV (for IM or IV
Use)
Following Delivery
IM, IV (Adults): WinRho SDF—600 IU (120
mcg) within 72 hr of delivery. Rhophylac—1500
IU (300 mcg) within 72 hr of delivery.

Prior to Delivery
IM, IV (Adults): WinRho SDF, Rhophylac—1500
IU (300 mcg) at 28 wk; if initiated earlier in preg-
nancy, repeat q 12 wk.

Following Amniocentesis or Chorionic
Villus Sampling
IM, IV (Adults): WinRho SDF (before 34 wk ges-
tation)—1500 IU (300 mcg) immediately; repeat
q 12 wk during pregnancy. Rhophylac—1500 IU
(300 mcg) within 72 hr of procedure.

Termination of Pregnancy, Amniocente-
sis, or Any Other Manipulation
IM, IV (Adults): WinRho SDF—600 IU (120
mcg) within 72 hr after event.

Large Fetal-Maternal Hemorrhage/Trans-
fusion Accident
IM (Adults): WinRho SDF—6000 IU (1200 mcg)
q 12 hr until total dose is given (total dose deter-
mined by amount of blood loss/hemorrhage).
IV (Adults): 3000 IU (600 mcg) q 8 hr until total
dose is given (total dose determined by amount of
blood loss/hemorrhage).

Immune Thrombocytopenic Purpura
IV (Adults and Children): WinRho SDF, Rhophy-
lac—50 mcg (250 IU)/kg initially (if Hgb �10 g/
dL,pdose to 25–40 mcg [125–200 IU]/kg); fur-
ther dosing/frequency determined by clinical re-
sponse (range 25–60 mcg [125–300 IU]/kg).
Each dose may be given as a single dose or in 2 di-
vided doses on separate days.

Availability
Rho(D) Immune Globulin (for IM Use)
Injection: 50 mcg/vial (microdose—MICRhoGAM,
HyperRHO S/D Mini-Dose), 300 mcg/vial (standard
dose—RhoGAM, HyperRHO S/D Full Dose).
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Rho(D) Immune Globulin Intravenous (for
IM or IV Use)
Injection: 600 IU (120 mcg)/vial, 1500 IU (300
mcg)/vial, 2500 IU (500 mcg)/vial, 5000 IU (1000
mcg)/vial, 15000 IU (3000 mcg)/vial. Prefilled sy-
ringes: 1500 IU (300 mcg/2 mL).

NURSING IMPLICATIONS
Assessment
● IV: Assess vital signs periodically during therapy

in patients receiving IV Rho(D) immune globulin.
● ITP: Monitor patient for signs and symptoms of

intravascular hemolysis (IVH) (back pain, shak-
ing chills, fever, hemoglobinuria), anemia, and
renal insufficiency. If transfusions are required,
use Rho(D)-negative packed red blood cells to
prevent exacerbation of IVH.

● Lab Test Considerations: Pregnancy: Type
and crossmatch of mother and newborn’s cord
blood must be performed to determine need for
medication. Mother must be Rho(D)-negative and
Du-negative. Infant must be Rho(D)-positive. If
there is doubt regarding infant’s blood type or if
father is Rho(D)-positive, medication should be
given.

● An infant born to a woman treated with Rho(D)
immune globulin antepartum may have a weakly
positive direct Coombs’ test result on cord or in-
fant blood.

● ITP: Monitor platelet counts, RBC counts, hemo-
globin, and reticulocyte levels to determine effec-
tiveness of therapy.

Potential Nursing Diagnoses
Deficient knowledge, related to medication regimen
(Patient/Family Teaching)

Implementation
● Do not give to infant, to Rho(D)-positive individ-

ual, or to Rho(D)-negative individual previously
sensitized to the Rho(D) antigen. However, there
is no more risk than when given to a woman who
is not sensitized. When in doubt, administer
Rho(D) immune globulin.

● Do not confuse IM and IV formulations. Rh im-
mune globulin for IV administration is labelled
‘Rh Immune Globulin Intravenous.’ Rh Immune
Globulin Intravenous may be given IM; however,
Rh Immune Globulin (microdose and standard
dose) is for IM use only and cannot be given IV.

● When using prefilled syringes, allow solution to
reach room temperature before administration.

● IM: Reconstitute Rho(D) immune globulin IV for
IM use immediately before use with 1.25 mL of

0.9% NaCl. Inject diluent onto inside wall of vial
and wet pellet by gently swirling until dissolved.
Do not shake.

● Administer into the deltoid muscle. Dose should
be given within 3 hr but may be given up to 72 hr
after delivery, miscarriage, abortion, or transfu-
sion.

IV Administration

● pH: 6.5–7.6.
● Direct IV: Reconstitute Rho(D) immune globulin

IV for IV administration immediately before use
with 2.5 mL of 0.9% NaCl. Inject diluent onto in-
side wall of vial and wet pellet by gently swirling
until dissolved. Do not shake. Rate: Administer
over 3–5 min.

Patient/Family Teaching
● Pregnancy: Explain to patient that the purpose of

this medication is to protect future Rho(D)-posi-
tive infants.

● ITP: Explain purpose of medication to patient.

Evaluation/Desired Outcomes
● Prevention of erythroblastosis fetalis in future

Rho(D)-positive infants.
● Prevention of Rho(D) sensitization following in-

compatible transfusion.
● Decreased bleeding episodes in patients with ITP.

REMS

ribavirin (rye-ba-vye-rin)
Copegus, Rebetol, Virazole
Classification
Therapeutic: antivirals
Pharmacologic: nucleoside analogues

Pregnancy Category X

Indications
Inhaln: Treatment of severe lower respiratory tract
infections caused by the respiratory syncytial virus
(RSV) in infants and young children. PO: Rebe-
tol—with interferon alfa-2b (Intron A) or pegin-
terferon alfa-2b (PegIntron) in the treatment of
chronic hepatitis C in patients with compensated
liver disease. PO: Copegus—with peginterferon
alfa-2a (Pegasys) in the treatment of chronic hepati-
tis C in patients who have failed previous therapy.
Unlabeled Use: Early (within 24 hr of symptoms)
secondary treatment of influenza A or B in young
adults.

Action
Inhibits viral DNA and RNA synthesis and subsequent
replication. Must be phosphorylated intracellularly
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to be active. Therapeutic Effects: Inhaln: Virus-
tatic action. PO: Decreased progression and se-
quelae of chronic hepatitis C.

Pharmacokinetics
Absorption: Systemic absorption occurs following
nasal and oral inhalation. Rapidly and extensively
absorbed following oral administration, but under-
goes first-pass hepatic metabolism (64% bioavaila-
bility).
Distribution: 70% of inhaled drug is deposited in
the respiratory tract. Appears to concentrate in the
respiratory tract and red blood cells. Enters breast
milk.
Metabolism and Excretion: Eliminated from
the respiratory tract by distribution across mem-
branes, macrophages, and ciliary motion. Metabo-
lized primarily by the liver; metabolites are renally
excreted.
Half-life: Inhaln—9.5 hr (40 days in RBCs);
oral—43.6 hr (single dose); 12 days (multiple
dose).

TIME/ACTION PROFILE (blood levels)

ROUTE ONSET PEAK DURATION

Inhaln unknown end of inhaln unknown
PO unknown 1.7–3 hr 12 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Patients re-
ceiving mechanically assisted ventilation; OB, Lacta-
tion: Pregnancy or lactation; OB: Male partners of
pregnant patients; CCr �50 mL/min; Significant/un-
stable cardiovascular disease; Hemoglobinopathies;
Autoimmune hepatitis or hepatic decompensation
before/during treatment (for combined therapy with
interferon alfa-2b or peginterferon alfa-2a); Concur-
rent use of didanosine, stavudine, or zidovudine.
Use Cautiously in: Sarcoidosis (may exacerbate
condition); Anemia (dose reduction/discontinuation
may be required); Any pre-existing cardiac disease;
OB: Patients with childbearing potential.

Adverse Reactions/Side Effects
Inhalation.
CNS: dizziness, faintness. EENT: blurred vision,
conjunctivitis, erythema of the eyelids, ocular irrita-
tion, photosensitivity. CV: CARDIAC ARREST, hypoten-
sion. Derm: rash. Hemat: hemolytic anemia (with
interferon alpha 2b), reticulocytosis.

Oral (may reflect combination with inter-
feron)
CNS: emotional lability (qin children), fatigue (p
in children), impaired concentration (pin chil-
dren), insomnia (pin children), irritability (pin
children). EENT: dry mouth, optic neuritis, papil-
ledema, retinal artery/vein thrombosis, retinal de-

tachment, retinal hemorrhage, retinopathy (with
macular edema), visual abnormalities. Resp: dysp-
nea (pin children). GI: anorexia (qin children),
dyspepsia (pin children), vomiting (qin children).
Hemat: hemolytic anemia. Derm: STEVENS-JOHN-
SON SYNDROME, pruritus (pin children). MS: ar-
thralgia (pin children). Misc: fever (qin chil-
dren).

Interactions
Drug-Drug: Oral: Maypthe antiretroviral action
of stavudine and zidovudine. Mayqhematologic
toxicity of zidovudine. Mayqrisk of pancytopenia
when used with azathioprine. Mayqblood levels
and risk of toxicity of didanosine. Although used
together in the management of hepatitis, concurrent
use with interferon alpha 2bqrisk of hemolytic
anemia.

Route/Dosage
Inhaln (Infants and Young Children): 300 mL
of 20 mg/mL solution delivered via mist for 12–18
hr/day.

Rebetol (with peginterferon alfa-2b [Peg-
Intron])
If retreatment is necessary, duration of
therapy is 48 wk, regardless of viral geno-
type
PO (Adults �105 kg): 600 mg in the morning,
then 800 mg in the evening for 48 wk (viral geno-
type 1) or 24 wk (viral genotypes 2 and 3).
PO (Adults 81–105 kg): 600 mg in the morning,
then 600 mg in the evening for 48 wk (viral geno-
type 1) or 24 wk (viral genotypes 2 and 3).
PO (Adults 66–80 kg): 400 mg in the morning,
then 600 mg in the evening for 48 wk (viral geno-
type 1) or 24 wk (viral genotypes 2 and 3).
PO (Adults �65 kg): 400 mg in the morning, then
400 mg in the evening for 48 wk (viral genotype 1)
or 24 wk (viral genotypes 2 and 3).
PO (Children 3–17 yr and �73 kg): 600 mg in
the morning and 600 mg in the evening for 48 wk
(viral genotype 1) or 24 wk (viral genotypes 2 and
3).
PO (Children 3–17 yr and 60–73 kg): 400 mg
in the morning and 600 mg in the evening for 48 wk
(viral genotype 1) or 24 wk (viral genotypes 2 and
3).
PO (Children 3–17 yr and 47–59 kg): 400 mg
in the morning and 400 mg in the evening for 48 wk
(viral genotype 1) or 24 wk (viral genotypes 2 and
3).
PO (Children 3–17 yr and �47 kg): 15 mg/kg/
day in 2 divided doses (as oral solution) for 48 wk
(viral genotype 1) or 24 wk (viral genotypes 2 and
3).



Name /bks_51510_deglin_dg/51510_r        01/27/2012 01:45PM     Plate # 0-Compositepg 1103   # 15

ribavirin 1103

� Canadian drug name. � Genetic implication. Strikethrough � Discontinued.

*CAPITALS indicates life-threatening; underlines indicate most frequent.

R

Rebetol (with interferon alfa-2b [Intron
A])
If retreatment is necessary, duration of
therapy is 24 wk
PO (Adults �75 kg): 600 mg in the morning, then
600 mg in the evening for 48 wk (viral genotype 1)
or 24 wk (viral genotypes 2 and 3).
PO (Adults �75 kg): 400 mg in the morning, then
600 mg in the evening for 48 wk (viral genotype 1)
or 24 wk (viral genotypes 2 and 3).
PO (Children 3–17 yr and �73 kg): 600 mg in
the morning and 600 mg in the evening for 48 wk
(viral genotype 1) or 24 wk (viral genotypes 2 and
3).
PO (Children 3–17 yr and 60–73 kg): 400 mg
in the morning and 600 mg in the evening for 48 wk
(viral genotype 1) or 24 wk (viral genotypes 2 and
3).
PO (Children 3–17 yr and 47–59 kg): 400 mg
in the morning and 400 mg in the evening for 48 wk
(viral genotype 1) or 24 wk (viral genotypes 2 and
3).
PO (Children 3–17 yr and �47 kg): 15 mg/kg/
day in 2 divided doses (as oral solution) for 48 wk
(viral genotype 1) or 24 wk (viral genotypes 2 and
3).

Copegus—viral genotype 1 or 4 (with
peginterferon alfa-2a)
PO (Adults �75 kg): 600 mg twice daily for 48
wk.
PO (Adults �75 kg): 500 mg twice daily for 48
wk.

Copegus—viral genotype 2 or 3 (with
peginterferon alfa-2a)
PO (Adults): 400 mg twice daily for 24 wk.

Copegus—with HIV coinfection (regard-
less of viral genotype) (with peginterferon
alfa-2a)
PO (Adults): 800 mg daily for 48 wk.

Availability
Powder for reconstitution for aerosol use: 6 g/
vial. Capsules (Rebetol): 200 mg. Oral solution
(Rebetol): 40 mg/mL. Tablets (Copegus): 200
mg, 400 mg, 600 mg. In combination with: Re-
betrol with interferon alfa-2b (Intron A) as combi-
nation therapy for chronic hepatitis C (Rebetron).
See Appendix B; Copegus is intended for combined
therapy with pegylated interferon alfa-2a (Pegasys).

NURSING IMPLICATIONS
Assessment
● RSV: Assess patient for infection (vital signs, spu-

tum, WBC) at beginning and during therapy.
● Obtain specimens for culture and sensitivity prior

to initiating therapy. First dose may be given be-
fore receiving results.

● Assess respiratory (lung sounds, quality and rate
of respirations) and fluid status prior to and fre-
quently throughout therapy.

● Chronic Hepatitis C: Monitor symptoms of hep-
atitis during therapy.

● Assess patient for signs of depression during ther-
apy. Monitor closely for neuropsychiatric
changes, including suicidal thoughts.

● Assess patient for cardiovascular disorders
(pulse, BP, chest pain). May cause myocardial in-
farction.

● Assess for signs of colitis (abdominal pain,
bloody diarrhea, fever) and pancreatitis (nausea,
vomiting, abdominal pain) during therapy. Dis-
continue therapy if these occur; may be fatal.

● Assess pulmonary status (lung sounds, respira-
tions) periodically during therapy. May require
discontinuation.

● Monitor for hypersensitivity reactions (urticaria,
angioedema, bronchoconstriction, anaphylaxis).
Discontinue immediately and institute supportive
therapy.

● Lab Test Considerations: Chronic Hepatitis
C: Monitor CBC with differential and platelet
count prior to initiation, at week 2, and week 4,
and regularly during therapy. If hemoglobin �10
g/dL in patients with no history of cardiac disease
orpmore than 2 g/dL in any 4 wk treatment pe-
riod in patients with history of stable cardiac dis-
ease,pribavirin dose to 600 mg (200 mg in AM
and 400 mg in PM). If hemoglobin �8.5 g/dL in
patients with no history of cardiac disease or �12
g/dL despite dose reduction in patients with his-
tory of stable cardiac disease, discontinue combi-
nation therapy permanently.

● Monitor liver function tests and thyroid stimulat-
ing hormone prior to and periodically during
therapy.

● Monitor pregnancy tests prior to, monthly during,
and for 6 mo following discontinuation of therapy
in women of childbearing age. Ribavarin should
be started following a negative pregnancy test.

● May causeqserum bilirubin and uric acid levels.

Potential Nursing Diagnoses
Risk for infection (Indications, Side Effects)
Impaired gas exchange (Indications)
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Implementation
● Inhaln: Infants requiring assisted ventilation

should be suctioned every 1–2 hr and pulmonary
pressures monitored every 2–4 hr.

● Ribavirin treatment should begin within the first 3
days of RSV infection to be effective.

● Ribavirin aerosol should be administered using
the Viratek SPAG model SPAG-2 only. Do not ad-
minister via other aerosol-generating devices.
Usually administered using an infant oxygen hood
attached to the SPAG-2 aerosol generator. Admin-
istration by face mask may be used if the oxygen
hood cannot be used.

● Reconstitute ribavirin 6-g vial with preservative-
free sterile water for injection or inhalation.
Transfer to clean, sterilized Erlenmeyer flask of
the SPAG-2 reservoir and dilute to a final volume
of 300 mL. This recommended concentration (20
mg/mL) in the reservoir provides a concentration
of aerosol ribavirin of 190 mcg/L of air over a 12-
hr period. Solution should be discarded and re-
placed every 24 hr.

● Aerosol treatments should be administered con-
tinuously 12–18 hr/day for 3–7 days.

● PO: Administer with food. Capsules should be
swallowed whole; do not open, crush, or chew.

Patient/Family Teaching
● RSV: Explain the purpose and route of treatment

to the patient and parents.
● Inform patient and parents that ribavirin may

cause blurred vision and photosensitivity.
● Chronic Hepatitis C: Instruct patient to take ri-

bavirin at the same time each day for the full
course of therapy. Take missed doses as soon as
remembered. If total day dose is missed, notify
health care professional; do not double doses.
Emphasize the importance of routine lab test to
monitor for side effects.

● Advise patient to brush teeth twice daily, have reg-
ular dental examinations, and rinse mouth thor-
oughly after vomiting to prevent dental and peri-
odontal disorders.

● May cause dizziness, confusion, fatigue, and
drowsiness. Caution patient to avoid driving or
other activities requiring alertness until response
to medication is known.

● Inform patient that ribavirin may not reduce the
risk of transmission of HCV to others or prevent
cirrhosis, liver failure, or liver cancer.

● Advise patient to consult health care professional
before taking any other Rx, OTC, or herbal prod-
ucts.

● Advise patient to stop taking ribavirin and notify
health care professional immediately if rash with
fever, blisters or sores in mouth, nose, or eyes, or
conjunctivitis occurs and to notify health care

professional if trouble breathing, hives or swell-
ing, chest pain, severe stomach pain or low back
pain, bloody diarrhea or bloody or black stools,
bruising or unusual bleeding, change in vision,
fever �100.5�F, worsening psoriasis, worsening
depression or suicidal thoughts occur.

● Inform patient about teratogenic effects of ribavi-
rin. Instruct women with childbearing potential,
and men, to use 2 forms of effective contracep-
tion during and for at least 6 mo following con-
clusion of therapy. Men must use a condom.
Avoid breastfeeding during use.

Evaluation/Desired Outcomes
● Resolution of the signs and symptoms of RSV.
● Decreased progression and sequelae of chronic

hepatitis C.

rifabutin (riff-a-byoo-tin)
Mycobutin
Classification
Therapeutic: agents for atypical mycobacte-
rium

Pregnancy Category B

Indications
Prevention of disseminated Mycobacterium avium
complex (MAC) disease in patients with advanced
HIV infection. Unlabeled Use: Treatment of Heli-
cobacter pylori ulcer disease which has failed on
other regimens (with pantoprazole and amoxicil-
lin).

Action
Appears to inhibit DNA-dependent RNA polymerase
in susceptible organisms. Therapeutic Effects:
Antimycobacterial action against susceptible orga-
nisms. Spectrum: Active against M. avium and
most strains of M. tuberculosis.

Pharmacokinetics
Absorption: Well absorbed following oral admin-
istration (50–85%). Absorption is decreased in
HIV-positive patients (20%).
Distribution: Widely distributed to body tissues
and fluids.
Metabolism and Excretion: Mostly metabolized
by the liver; �5% excreted unchanged by the kid-
neys.
Half-life: 45 hr.

TIME/ACTION PROFILE (blood levels)

ROUTE ONSET PEAK DURATION

PO rapid 2–4 hr 24 hr
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Contraindications/Precautions
Contraindicated in: Hypersensitivity. Cross-sen-
sitivity with other rifamycins (rifampin) may occur;
Active tuberculosis; Concurrent ritonavir or delavir-
dine.
Use Cautiously in: OB, Lactation: Pedi: Safety not
established.

Adverse Reactions/Side Effects
EENT: brown-orange discoloration of tears, ocular
disturbances. Resp: dyspnea. CV: chest pain, chest
pressure. GI: PSEUDOMEMBRANOUS COLITIS, brown-
orange discoloration of saliva, altered taste, drug-in-
duced hepatitis. GU: brown-orange discoloration of
urine. Derm: rash, skin discoloration. Hemat: he-
molysis, neutropenia, thrombocytopenia. MS: ar-
thralgia, myositis. Misc: brown-orange discolor-
ation of body fluids, flu-like syndrome.

Interactions
Drug-Drug: Increases metabolism and may de-
crease the effectiveness of other drugs, including
amprenavir, efavirenz, indinavir, nelfinavir,
nevirapine, saquinavir, (dosage adjustment may
be necessary), delavirdine, (concurrent use
should be avoided), corticosteroids, disopyram-
ide, quinidine, opioid analgesics, oral hypo-
glycemic agents, warfarin, estrogens, estro-
gen-containing contraceptives, phenytoin,
verapamil, fluconazole, quinidine, tocainide,
theophylline, zidovudine, and chlorampheni-
col. Ritonavir increases blood levels of rifabutin
(concurrent use is contraindicated), similar effects
occur with efavirenz and nevirapine.

Route/Dosage
PO (Adults): 300 mg once daily. If GI upset occurs,
may give as 150 mg twice daily with food. H. py-
lori—300 mg/day (unlabeled).

Availability
Capsules: 150 mg.

NURSING IMPLICATIONS
Assessment
● Monitor patient for signs of active tuberculosis

(purified protein derivative [PPD], chest x-ray,
sputum culture, blood culture, urine culture, bi-
opsy of suspicious lymph nodes) prior to and
throughout therapy. Rifabutin must not be admin-
istered to patients with active tuberculosis.

● Monitor bowel function. Diarrhea, abdominal
cramping, fever, and bloody stools should be re-
ported to health care professional promptly as a
sign of pseudomembranous colitis. May begin up
to several weeks following cessation of therapy.

● Lab Test Considerations: Monitor CBC peri-
odically during therapy. May cause neutropenia
and thrombocytopenia.

Potential Nursing Diagnoses
Risk for infection (Indications)
Noncompliance (Patient/Family Teaching)

Implementation
● Do not confuse rifabutin with rifampin.
● PO: May be administered without regard to

meals. High-fat meals slow rate but not extent of
absorption. May be mixed with foods such as ap-
plesauce. If GI upset occurs, administer with
food.

Patient/Family Teaching
● Advise patient to take medication as directed. Do

not skip doses or double up on missed doses.
Emphasize the importance of continuing therapy
even if asymptomatic.

● Advise patient to notify health care professional
promptly if signs and symptoms of neutropenia
(sore throat, fever, signs of infection), thrombo-
cytopenia (unusual bleeding or bruising), or
hepatitis (yellow eyes and skin, nausea, vomiting,
anorexia, unusual tiredness, weakness) occur.

● Caution patient to avoid the use of alcohol during
this therapy, because this may increase the risk of
hepatotoxicity.

● Instruct patient to notify health care professional
immediately if diarrhea, abdominal cramping, fe-
ver, or bloody stools occur and not to treat with
antidiarrheals without consulting health care pro-
fessionals.

● Instruct patient to report symptoms of myositis
(myalgia, arthralgia) or uveitis (intraocular in-
flammation) to health care professional
promptly.

● Inform patient that saliva, sputum, sweat, tears,
urine, and feces may become red-orange to red-
brown and that soft contact lenses may become
permanently discolored.

● Advise patient that this medication has teratogenic
properties and may decrease the effectiveness of
oral contraceptives. Counsel patient to use a non-
hormonal form of contraception throughout ther-
apy.

● Emphasize the importance of regular follow-up
exams to monitor progress and to check for side
effects.

Evaluation/Desired Outcomes
● Prevention of disseminated MAC in patients with

advanced HIV infection.
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rifampin (rif-am-pin)
Rifadin, Rofact
Classification
Therapeutic: antituberculars
Pharmacologic: rifamycins

Pregnancy Category C

Indications
Active tuberculosis (with other agents). Elimination
of meningococcal carriers. Unlabeled Use: Pre-
vention of disease caused by Haemophilus influen-
zae type B in close contacts. Synergy with other anti-
microbial agents for S. aureus infections.

Action
Inhibits RNA synthesis by blocking RNA transcription
in susceptible organisms. Therapeutic Effects:
Bactericidal action against susceptible organisms.
Spectrum: Broad spectrum notable for activity
against: Mycobacterium spp, Staphylococcus au-
reus, H. influenzae, Legionella pneumophila,
Neisseria meningitidis.

Pharmacokinetics
Absorption: Well absorbed following oral admin-
istration.
Distribution: Widely distributed; enters CSF.
Crosses placenta; enters breast milk.
Protein Binding: 80%.
Metabolism and Excretion: Mostly metabolized
by the liver; 60% eliminated in feces via biliary elimi-
nation.
Half-life: 3 hr.

TIME/ACTION PROFILE (blood levels)

ROUTE ONSET PEAK DURATION

PO rapid 2–4 hr 12–24 hr
IV rapid end of infu-

sion
12–24 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Concurrent
use of atazanavir, darunavir, fosamprenavir, saqui-
navir, tipranavir, or ritonavir-boosted saquinavir.
Use Cautiously in: History of liver disease; Diabe-
tes; Concurrent use of other hepatotoxic agents; OB,
Lactation: Pregnancy or lactation.

Adverse Reactions/Side Effects
CNS: ataxia, confusion, drowsiness, fatigue, head-
ache, weakness. Derm: rash, pruritus. EENT: red
discoloration of tears. GI: abdominal pain, diar-
rhea, flatulence, heartburn, nausea, vomiting,qliver
enzymes, red discoloration of saliva. GU: red discol-
oration of urine. Hemat: hemolytic anemia, throm-
bocytopenia. MS: arthralgia, muscle weakness, my-
algia. Misc: flu-like syndrome.

Interactions
Drug-Drug:qrisk of hepatotoxicity with ritonavir-
boosted saquinavir; concurrent use contraindi-
cated. Significantlypblood levels of atazanavir,
darunavir, fosamprenavir, saquinavir, and ti-
pranavir; concurrent use contraindicated.qrisk of
hepatotoxicity with other hepatotoxic agents, in-
cluding alcohol, ketoconazole, isoniazid, pyra-
zinamide (concurrent use with pyrazinamide
may result in potentially fatal hepatotoxicity and
should be avoided). Significantlypblood levels of
delavirdine, indinavir, and nelfinavir. Rifampin
stimulates liver enzymes, which mayqmetabolism
andpeffectiveness of other drugs, including rito-
navir, nevirapine, and efavirenz (dose adjust-
ment may be necessary), ciprofloxacin, clarithro-
mycin, corticosteroids, cyclosporine,
diazepam, diltiazem, disopyramide, doxycy-
cline, levothyroxine, methadone, nifedipine,
quinidine, opioid analgesics, oral hypoglyce-
mic agents, warfarin, estrogens, phenytoin,
phenobarbital, tacrolimus, verapamil, flucon-
azole, ketoconazole, itraconazole, quinidine,
theophylline, zidovudine, chloramphenicol,
and hormonal contraceptive agents.

Route/Dosage
Tuberculosis
PO, IV (Adults): 600 mg/day or 10 mg/kg/day (up
to 600 mg/day) single dose; may also be given twice
weekly.
PO, IV (Children): 10–20 mg/kg/day single dose
or divided q 12 h (not to exceed 600 mg/day); may
also be given twice weekly.

Asymptomatic Carriers of Meningococ-
cus
PO, IV (Adults): 600 mg q 12 hr for 2 days.
PO, IV (Children �1 mo): 10 mg/kg q 12 hr for 2
days (max: 600 mg/dose).
PO (Infants �1 mo): 5 mg/kg q 12 hr for 2 days.

H. influenzae Prophylaxis
PO (Adults): 600 mg/day for 4 days.
PO (Children): 20 mg/kg/day for 4 days (max: 600
mg/dose).

Synergy for S.aureus infections
PO (Adults): 300–600 mg BID.
PO (Children and Neonates): 5–20 mg/kg/day
divided q 12 h (max: 600 mg/dose).

Availability (generic available)
Capsules: 150 mg, 300 mg. Powder for injec-
tion: 600 mg/vial. In combination with: isonia-
zid (IsonaRif, Rifamate); isoniazid and pyrazinamide
(Rifater). See Appendix B.
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NURSING IMPLICATIONS
Assessment
● Perform mycobacterial studies and susceptibility

tests prior to and periodically during therapy to
detect possible resistance.

● Assess lung sounds and character and amount of
sputum periodically during therapy.

● Lab Test Considerations: Evaluate renal func-
tion, CBC, and urinalysis periodically and during
therapy.

● Monitor hepatic function at least monthly during
therapy. May causeqBUN, AST, ALT, and serum
alkaline phosphatase, bilirubin, and uric acid
concentrations.

● May cause false-positive direct Coombs’ test re-
sults. May interfere with folic acid and vitamin B
assays.

● May interfere with dexamethasone suppression
test results; discontinue rifampin 15 days prior to
test.

● May interfere with methods for determining se-
rum folate and vitamin B levels and with urine
tests based on color reaction.

● May delay hepatic uptake and excretion of sulfo-
bromophthalein (SBP) during SBP uptake and
excretion tests; perform test prior to daily dose of
rifampin.

Potential Nursing Diagnoses
Risk for infection (Indications)
Noncompliance (Patient/Family Teaching)

Implementation
● Do not confuse rifampin with rifabutin.
● PO: Administer medication on an empty stomach

at least 1 hr before or 2 hr after meals with a full
glass (240 mL) of water. If GI irritation becomes
a problem, may be administered with food. Ant-
acids may also be taken 1 hr prior to administra-
tion. Capsules may be opened and contents mixed
with applesauce or jelly for patients with difficulty
swallowing.

● Pharmacist can compound a syrup for patients
unable to swallow solids.

IV Administration

● pH: 7.8–8.8.
● Intermittent Infusion: Reconstitute each 600-

mg vial with 10 mL of sterile water for injection
for a concentration of 60 mg/mL. Diluent: Di-
lute further in 100 mL or 500 mL of D5W or 0.9%
NaCl. Reconstituted vials are stable for 24 hr at
room temperature. Infusion is stable at room
temperature for 4 hr (in D5W) or 24 hr (in 0.9%

NaCl). Concentration: Not to exceed 6 mg/mL.
Rate: Administer solutions diluted in 100 mL
over 30 min and solutions diluted in 500 mL over
3 hr.

● Y-Site Compatibility: amiodarone, bumetanide,
midazolam, pantoprazole, vancomycin.

● Y-Site Incompatibility: diltiazem.

Patient/Family Teaching
● Advise patient to take medication once daily (un-

less biweekly regimens are used), as directed,
and not to skip doses or double up on missed
doses. Emphasize the importance of continuing
therapy even after symptoms have subsided.
Length of therapy for tuberculosis depends on
regimen being used and underlying disease
states. Patients on short-term prophylactic ther-
apy should also be advised of the importance of
compliance with therapy.

● Advise patient to notify health care professional
promptly if signs and symptoms of hepatitis (yel-
low eyes and skin, nausea, vomiting, anorexia,
unusual tiredness, weakness) or of thrombocyto-
penia (unusual bleeding or bruising) occur.

● Caution patient to avoid the use of alcohol during
this therapy, because this may increase the risk of
hepatotoxicity.

● Instruct patient to report the occurrence of flu-
like symptoms (fever, chills, myalgia, headache)
promptly.

● Rifampin may occasionally cause drowsiness.
Caution patient to avoid driving or other activities
requiring alertness until response to medication
is known.

● Inform patient that saliva, sputum, sweat, tears,
urine, and feces may become red-orange to red-
brown and that soft contact lenses may become
permanently discolored.

● Advise patient that this medication has teratogenic
properties and may decrease the effectiveness of
oral contraceptives. Counsel patient to use a non-
hormonal form of contraception throughout ther-
apy.

● Emphasize the importance of regular follow-up
exams to monitor progress and to check for side
effects.

Evaluation/Desired Outcomes
● Decreased fever and night sweats.
● Diminished cough and sputum production.
● Negative sputum cultures.
● Increased appetite.
● Weight gain.
● Reduced fatigue.
● Sense of well-being in patients with tuberculosis.
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● Prevention of meningococcal meningitis.
● Prevention of H. influenzae type B infection. Pro-

phylactic course is usually short-term.

rifaximin (ri-fax-i-min)
Xifaxan
Classification
Therapeutic: anti-infectives
Pharmacologic: rifamycins

Pregnancy Category C

Indications
Travelers’ diarrhea due to noninvasive strains of
Escherichia coli. Reduction in risk of overt hepatic
encephalopathy recurrence.

Action
Inhibits bacterial RNA synthesis by binding to bacte-
rial DNA-dependent RNA polymerase. Therapeutic
Effects: Decreased severity of travelers’ diarrhea.
Decreased episodes of overt hepatic encephalopa-
thy. Spectrum: Escherichia coli (enterotoxigenic
and enteroaggregative strains).

Pharmacokinetics
Absorption: Poorly absorbed (�0.4%), action is
primarily in GI tract.
Distribution: 80–90% concentrated in gut.
Metabolism and Excretion: Almost exclusively
excreted unchanged in feces.
Half-life: 6 hr.

TIME/ACTION PROFILE

ROUTE ONSET PEAK DURATION

PO unknown unknown unknown

Contraindications/Precautions
Contraindicated in: Hypersensitivity to rifaximin
or other rifamycins; Diarrhea with fever or bloody
stools; Diarrhea caused by other infections agents;
Lactation: Potential for adverse effects in the infant.
Switch to formula for duration of treatment.
Use Cautiously in: OB: Use only if benefit to
mother outweighs risk to fetus; Pedi: Safety not es-
tablished in children �18 yr (hepatic encephalopa-
thy) or �12 yr (travelers’ diarrhea).

Adverse Reactions/Side Effects
CNS: dizziness. CV: peripheral edema. GI: PSEUDO-
MEMBRANOUS COLITIS.

Interactions
Drug-Drug: Although rifaximin induces the CYP
3A4 enzyme system, since it is not absorbed, drug
interactions are unlikely.

Route/Dosage
Travelers’ Diarrhea
PO (Adults and Children �12 yr): 200 mg three
times daily for 3 days.

Hepatic Encephalopathy
PO (Adults): 550 mg twice daily.

Availability
Tablets: 200 mg, 550 mg.

NURSING IMPLICATIONS
Assessment
● Traveler’s Diarrhea: Assess frequency and

consistency of stools and bowel sounds prior to
and during therapy.

● Assess fluid and electrolyte balance and skin tur-
gor for dehydration.

● Hepatic Encephalopathy: Assess mental status
periodically during therapy.

● Monitor bowel function. Diarrhea, abdominal
cramping, fever, and bloody stools should be re-
ported to health care professional promptly as a
sign of pseudomembranous colitis. May begin up
to several weeks following cessation of therapy.

● Lab Test Considerations: May cause lympho-
cytosis, monocytosis, and neutropenia.

Potential Nursing Diagnoses
Diarrhea (Indications)
Risk for deficient fluid volume (Indications)

Implementation
● Do not confuse rifaximin with rifampin.
● PO: Administer with or without food.

Patient/Family Teaching
● Instruct patient to take rifaximin as directed and

to complete therapy, even if feeling better. Cau-
tion patient to stop taking rifaximin if diarrhea
symptoms get worse, persist more than 24–48
hr, or are accompanied by fever or blood in the
stool. Consult health care professional if these oc-
cur. Advise patient not to treat diarrhea without
consulting health care professional. May occur
up to several weeks after discontinuation of medi-
cation.

● May cause dizziness. Caution patient to avoid
driving and other activities requiring alertness
until response to medication is known.

● Advise female patients to notify health care pro-
fessional if pregnant or if pregnancy is suspected,
or if breastfeeding.

Evaluation/Desired Outcomes
● Decreased severity of travelers’ diarrhea.
● Reduction in risk of overt hepatic encephalopathy

recurrence.
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rilpivirine (ril–pi-vir-een)
Edurant
Classification
Therapeutic: antiretrovirals
Pharmacologic: non-nucleoside reverse
transcriptase inhibitors

Pregnancy Category B

Indications
Treatment-naı̈ve adult patients with HIV infection.

Action
Inhibits HIV-replication by non-competitively inhib-
iting HIV reverse transcriptase. Therapeutic Ef-
fects: Slowed progression of HIV infection and de-
creased occurrence of sequelae. Increases CD4 cell
counts and decreases viral load.

Pharmacokinetics
Absorption: Well absorbed following oral admin-
istration.
Distribution: Unknown.
Protein Binding: 99.7%.
Metabolism and Excretion: Mostly metabolized
by the liver (CYP3A enzyme system); 25% excreted
in feces unchanged, �1% excreted unchanged in
urine.
Half-life: 50 hr.

TIME/ACTION PROFILE (blood levels)

ROUTE ONSET PEAK DURATION

PO unknown 4–5 hr 24 hr

Contraindications/Precautions
Contraindicated in: Concurrent use of drugs that
inhibit the CYP3A enzyme system orqgastric pH (p
blood levels and effectiveness,qresistance); Lacta-
tion: Breastfeeding should be avoided due to possi-
ble transmission of virus in breast milk.
Use Cautiously in: Concurrent use of drugs that
qrisk of torsades de pointes (mayqrisk of ar-
rhythmias); History of depression or suicide at-
tempt; Concurrent use of antacids or H2 antagonists
(pblood levels and effectiveness) ; Geri: Consider
phepatic/renal/cardiac function, concurrent dis-
eases and drug therapy; OB: Use only if potential
maternal benefit justifies potential risk to fetus; Pedi:
Safety and effectiveness not established.

Adverse Reactions/Side Effects
CNS: depression, dizziness, headache, insomnia.
Derm: rash. Misc: fat redistribution, immune re-
constitution syndrome.

Interactions
Drug-Drug: Drugs that inhibit the CYP3A en-
zyme system including carbamazepine, dexa-
methasone(more than a single dose), oxcarbaze-
pine, phenobarbital, phenytoin, rifabutin,
rifampin or, rifapentinepblood levels and effec-
tiveness and promote of virologic resistance; con-
current use contraindicated. Proton pump inhibi-
tors including esomeprazole, lansoprazole,
omeprazole, pantoprazole, andrabeprazolep
blood levels and effectiveness and mayqresistance;
concurrent use contraindicated. Concurrent use
with antacids maypblood levels and effectiveness;
use with caution, administer 2 hr before or 4 hr af-
ter. Concurrent use with H2antagonists mayp
blood levels and effectiveness; use with caution, ad-
minister 12 hr before or 4 hr after. Blood levels may
beqby clarithromyin, erythromycin, or tro-
leandomycin; consider azithromycin. Concurrent
use with drugs thatqrisk of torsades de poin-
tes mayqrisk of serious arrhythmias. Concurrent
use of other non-nucleoside reverse transcrip-
tase inhibitors may alter blood levels and should
be avoided. May alter blood levels of methadone;
monitor clinical effects.
Drug-Natural Products: Concurrent use of St.
John’s wortpblood levels and effectiveness,qre-
sistance; concurrent use contraindicated.

Route/Dosage
PO (Adults): 25 mg once daily.

Availability
Tablets: 25 mg. In combination with: emtrici-
tabine and tenofovir (Complera). See Appendix B.

NURSING IMPLICATIONS
Assessment
● Assess for change in severity of HIV symptoms

and for symptoms of opportunistic infections dur-
ing therapy.

● Monitor closely for notable changes in behavior
that could indicate the emergence or worsening
of suicidal thoughts or behavior or depression.

● Lab Test Considerations: Monitor viral load
and CD4 cell count regularly during therapy.

● May causeqserum creatinine, AST, ALT, total bil-
irubin, total cholesterol, LDL, and triglycerides.

Potential Nursing Diagnoses
Risk for infection (Indications)
Noncompliance (Patient/Family Teaching)

Implementation
● PO: Administer once daily with a meal.
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Patient/Family Teaching
● Emphasize the importance of taking rilpivirine as

directed, at the same time each day. It must al-
ways be used in combination with other antiretro-
viral drugs. Do not take more than prescribed
amount and do not stop taking without consulting
health care professional. Take missed doses with
a meal if remembered �12 hr of the time its usu-
ally taken, then return to regular schedule. If
more than 12 hr from time dose is usually taken,
omit dose and resume dosing schedule; do not
double doses. Advise patient to read Patient In-
formation prior to starting therapy and with each
Rx refill in case of changes.

● Advise patient to take antacids 2 hr before or 4 hr
after and H2 antagonists 12 hr before or 4 hr after
rilpivirine.

● Instruct patient that rilpivirine should not be
shared with others.

● Inform patient that rilpivirine does not cure AIDS
or prevent associated or opportunistic infections.
Rilpivirine does not reduce the risk of transmis-
sion of HIV to others through sexual contact or
blood contamination. Caution patient to use a
condom and to avoid sharing needles or donating
blood to prevent spreading the AIDS virus to oth-
ers. Advise patient that the long-term effects of ril-
pivirine are unknown at this time.

● Inform patients and families of risk of suicidal
thoughts and behavior and advise that behavioral
changes, emergency or worsening signs and
symptoms of depression, unusual changes in
mood, or emergence of suicidal thoughts, behav-
ior, or thoughts of self-harm should be reported
to health care professional immediately.

● Instruct patient to notify health care professional im-
mediately if signs of Immune Reconstitution Syn-
drome (signs and symptoms of an infection) occur.

● May cause dizziness. Caution patient to avoid
driving or other activities requiring alertness until
response to medication is known.

● Advise patient to notify health care professional of
all Rx or OTC medications, vitamins, or herbal
products being taken and to consult with health
care professional before taking other medica-
tions, especially St. John’s wort.

● Inform patient that changes in body fat (in-
creased fat in upper back and neck, breast, and
around back, chest, and stomach area, loss of fats
from legs, arms, and face) may occur.

● Advise patients to notify health care professional if
pregnancy is planned or suspected. Advise patient
to avoid breastfeeding during rilpivirine therapy.

● Emphasize the importance of regular follow-up
exams and blood counts to determine progress
and monitor for side effects.

Evaluation/Desired Outcomes
● Delayed progression of AIDS and decreased op-

portunistic infections in patients with HIV.
● Decrease in viral load and increase in CD4 cell

counts.

risedronate (riss-ed-roe-nate)
Actonel, Atelvia
Classification
Therapeutic: bone resorption inhibitors
Pharmacologic: biphosphonates

Pregnancy Category C

Indications
Prevention and treatment of postmenopausal and
corticosteroid-induced osteoporosis. Treatment of
Paget’s disease in men and women. Treatment of os-
teoporosis in men.

Action
Inhibits bone resorption by binding to bone hy-
droxyapatite, which inhibits osteoclast activity.
Therapeutic Effects: Reversal of the progression
of osteoporosis with decreased fractures and other
sequelae. Reduced bone turnover and resorption;
normalization of serum alkaline phosphatase with
reduced complications of Paget’s disease.

Pharmacokinetics
Absorption: Rapidly but poorly absorbed follow-
ing oral administration (0.63% bioavailability).
Distribution: 60% of absorbed dose distributes to
bone.
Metabolism and Excretion: 40% of absorbed
dose is excreted unchanged by kidneys; unabsorbed
drug is excreted in feces.
Half-life: Initial—1.5 hr; terminal—220 hr
(reflects dissociation from bone).

TIME/ACTION PROFILE (effects on serum
alkaline phosphatase)

ROUTE ONSET PEAK DURATION

PO within days 30 days up to 16 mo

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Hypocal-
cemia; Abnormalities of the esophagus which delay
esophageal emptying (i.e. strictures, achalasia); In-
ability to stand/sit upright for at least 30 min; Lacta-
tion: Lactation; Severe renal impairment (CCr �30
mL/min).
Use Cautiously in: History of upper GI disorders;
Other disturbances of bone or mineral metabolism
(correct abnormalities before initiating therapy);
Dietary deficiencies (supplemental vitamin D and
calcium may be required); Invasive dental proce-
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dures, cancer, receiving chemotherapy or cortico-
steroids, poor oral hygeine, periodontal disease,
dental disease, anemia, coagulopathy, infection, or
poorly-fitting dentures (mayqrisk of jaw osteone-
crosis); OB, Pedi: Safety not established; use in
pregnancy only if potential benefit justifies potential
risks.

Adverse Reactions/Side Effects
CNS: weakness. EENT: amblyopia, conjunctivitis,
dry eyes, eye pain/inflammation, tinnitus. CV: chest
pain, edema. GI: abdominal pain, diarrhea, belch-
ing, colitis, constipation, dysphagia, esophagitis,
esophageal cancer, esophageal ulcer, gastric ulcer,
nausea. Derm: rash. MS: arthralgia, musculoskele-
tal pain, femur fractures, osteonecrosis (primarily of
jaw). Misc: flu-like syndrome.

Interactions
Drug-Drug: Concurrent use with NSAIDs or aspi-
rinqrisk of GI irritation. Absorption ispby cal-
cium supplements or antacids.
Drug-Food: Foodpabsorption (administer at
least 30 min before breakfast).

Route/Dosage
PO (Adults): Postmenopausal Osteoporosis—5
mg daily; or 35 mg once weekly (immediate- or de-
layed-release); or 75 mg taken on two consecutive
days for a total of 2 tablets each month; or150 mg
once monthly Osteoporosis in Men—35 mg once
weekly (immediate-release); Glucocorticoid-in-
duced Osteoporosis—5 mg daily; Paget’s dis-
ease—30 mg daily for 2 mo; retreatment may be
considered after 2 mo off therapy.

Availability
Tablets: 5 mg, 30 mg, 35 mg, 150 mg. Cost: 5 mg
$272.31/90, 30 mg $1,282.24/90, 35 mg $90.97/4.
Delayed-release tablets: 35 mg. In combina-
tion with: calcium carbonate.

NURSING IMPLICATIONS
Assessment
● Osteoporosis: Assess patients via bone density

study for low bone mass before and periodically
during therapy.

● Paget’s disease: Assess for symptoms of Paget’s
disease (bone pain, headache, decreased visual
and auditory acuity, increased skull size).

● Lab Test Considerations: Osteoporosis: As-
sess serum calcium before and periodically dur-
ing therapy. Hypocalcemia and vitamin D defi-
ciency should be treated before initiating
alendronate therapy. May cause mild, transientq
of calcium and phosphate.

● Paget’s disease: Monitor alkaline phosphatase
prior to and periodically during therapy to moni-
tor effectiveness of therapy.

Potential Nursing Diagnoses
Risk for injury (Indications)

Implementation
● PO: Administer Actonel first thing in the morning

with 6–8 oz of plain water, 30 min prior to other
medications, beverages, or food. Waiting longer
than 30 min will improve absorption. Administer
Atelvia right after breakfast with 4 ounces of wa-
ter. Tablet should be swallowed whole; do not
crush, break, or chew.

● Calcium-, magnesium-, or aluminum-containing
agents may interfere with absorption of risedron-
ate and should be taken at a different time of day
with food.

Patient/Family Teaching
● Instruct patient on the importance of taking as di-

rected Risedronate should be taken with 6–8 oz
of plain water (mineral water, orange juice, cof-
fee, and other beverages decrease absorption). If
a dose is missed, skip dose and resume the next
morning; do not double doses or take later in the
day. Do not discontinue without consulting health
care professional. Encourage patient to read the
Medication Guide before starting therapy and
with each Rx refil in case of changes.

● Caution patients to remain upright for 30 min fol-
lowing dose to facilitate passage to stomach and
minimize risk of esophageal irritation.

● Advise patient to eat a balanced diet and consult
health care professional about the need for sup-
plemental calcium and vitamin D (see
Appendix M).

● Inform patient that severe musculoskeletal pain
may occur within days, months, or yr after start-
ing risendronate. Symptoms my resolve com-
pletely after discontinuation or slow or incom-
plete resolution may occur. Notify health care
professional if severe pain occurs.

● Encourage patient to participate in regular exer-
cise and to modify behaviors that increase the
risk of osteoporosis (stop smoking, reduce alco-
hol consumption).

● Advise patient to inform health care professional
of risedronate therapy prior to dental surgery.

● Advise female patients to notify health care pro-
fessional if pregnancy is planned or suspected or
if breastfeeding.
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Evaluation/Desired Outcomes
● Reversal of the progression of osteoporosis with

decreased fractures and other sequelae.
● Decrease in serum alkaline phosphatase and the

progression of Paget’s disease.

risperidone (riss-per-i-done)
Risperdal, Risperdal M-TAB, Risperdal
Consta
Classification
Therapeutic: antipsychotics, mood stabiliz-
ers
Pharmacologic: benzisoxazoles

Pregnancy Category C

Indications
Schizophrenia in adults and adolescents age 13–17
yr. Short-term treatment of acute manic or mixed
episodes associated with Bipolar I Disorder (oral
only) in adults, and children and adolescents aged
10–17 yr, maintenance treatment of Bipolar I Dis-
order (IM only) in adults only; can be used with lith-
ium or valproate (adults only). Irritability associated
with autistic disorder in children.

Action
May act by antagonizing dopamine and serotonin in
the CNS. Therapeutic Effects: Decreased symp-
toms of psychoses, bipolar mania, or autism.

Pharmacokinetics
Absorption: 70% after administration of tablets,
solution or orally disintegrating tablets. Following
IM administration, small initial release of drug, fol-
lowed by 3–wk lag ; the rest of release starts at 3 wk
and lasts 4–6 wk.
Distribution: Unknown.
Metabolism and Excretion: Extensively metabo-
lized by the liver. Metabolism is genetically deter-
mined; extensive metabolizers (most patients) con-
vert risperidone to 9-hydroxyrisperidone rapidly.
Poor metabolizers (6–8% of Whites) convert it
more slowly. The 9-hydroxyrisperidone is an anti-
psychotic compound. Risperidone and its active me-
tabolite are renally eliminated.
Half-life: Extensive metabolizers—3 hr for ris-
peridone, 21 hr for 9-hydroxyrisperidone. Poor me-
tabolizers—20 hr for risperidone and 30 hr for 9-
hydroxyrisperidone.

TIME/ACTION PROFILE (clinical effects)

ROUTE ONSET PEAK DURATION

PO 1–2 wk unknown up to 6 wk†
IM 3 wk 4– 6 wk up to 6 wk†

†After discontinuation

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Lactation:
Discontinue drug or bottle feed.
Use Cautiously in: Debilitated patients, patients
with renal or hepatic impairment (initial dose re-
duction recommended); Underlying cardiovascular
disease (qrisk of arrhythmias and hypotension);
History of seizures; History of suicide attempt or
drug abuse; Diabetes or risk factors for diabetes
(may worsen glucose control); Patients at risk for
aspiration; OB, Pedi: Safety not established; Geri:
Initial doseprecommended.qrisk of mortality in
elderly patients treated for dementia-related psycho-
sis.

Adverse Reactions/Side Effects
CNS: NEUROLEPTIC MALIGNANT SYNDROME, SUICIDAL

THOUGHTS, aggressive behavior, dizziness, extrapy-
ramidal reactions, headache,qdreams,qsleep du-
ration, insomnia, sedation, fatigue, impaired tem-
perature regulation, nervousness, tardive dyskinesia.
EENT: pharyngitis, rhinitis, visual disturbances.
Resp: cough, dyspnea. CV: arrhythmias, orthostatic
hypotension, tachycardia. GI: constipation, diar-
rhea, dry mouth, nausea, abdominal pain, anorexia,
dyspepsia,qsalivation, vomiting, weight gain, weight
loss, polydipsia. GU:plibido, dysmenorrhea/men-
orrhagia, difficulty urinating, polyuria, priapism.
Derm: itching/skin rash, dry skin,qpigmentation,
sweating, photosensitivity, seborrhea. Endo: galac-
torrhea, hyperglycemia. Hemat: AGRANULOCYTOSIS,
leukopenia, neutropenia. MS: arthralgia, back pain.

Interactions
Drug-Drug: Maypthe antiparkinsonian effects of
levodopa or other dopamine agonists. Carba-
mazepine, phenytoin, rifampin, phenobarbi-
tal, and other enzyme inducersqmetabolism and
maypeffectiveness; dose adjustments may be neces-
sary. Fluoxetine and paroxetineqblood levels and
mayqeffects; dose adjustments may be necessary.
Clozapinepmetabolism and mayqeffects of ris-
peridone.qCNS depression may occur with other
CNS depressants, including alcohol, antihista-
mines, sedative/hypnotics, or opioid analge-
sics.
Drug-Natural Products: Kava, valerian, or
chamomile canqCNS depression.

Route/Dosage
Schizophrenia
PO (Adults): 1 mg twice daily,qby 1–2 mg/day no
more frequently than every 24 hr to 4–8 mg daily.
PO (Children 13–17 yr): 0.5 mg once daily,qby
0.5–1.0 mg no more frequently than every 24 hr to
3 mg daily. May administer half the daily dose twice
daily if drowsiness persists.
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IM (Adults): 25 mg every 2 wk; some patients may
benefit from a higher dose of 37.5 or 50 mg every 2
wk.

Acute Manic or Mixed Episodes Associ-
ated with Bipolar I Disorder
PO (Adults): 2–3 mg/day as a single daily dose,
dose may beqat 24–hr intervals by 1 mg (range
1–5 mg/day).
PO (Children 13–17 yr): 0.5 mg once daily,qby
0.5–1 mg no more frequently than every 24 hr to
2.5 mg daily. May administer half the daily dose
twice daily if drowsiness persists.
PO (Geriatric Patients or Debilitated Pa-
tients): Start with 0.5 mg twice daily;qby 0.5 mg
twice daily, up to 1.5 mg twice daily; thenqat
weekly intervals if necessary. May also be given as a
single daily dose after initial titration.

Maintenance Treatment of Bipolar I Dis-
order
IM (Adults): 25 mg every 2 wk; some patients may
benefit from a higher dose of 37.5 or 50 mg every 2
wk.

Irritability Associated with Autistic Disor-
der
PO (Children 5–16 yr weighing �20 kg): 0.25
mg/day initially. After at least 4 days of therapy, may
qto 0.5 mg/day. Doseqin increments of 0.25 mg/
day may be considered at 2-wk or longer intervals.
May be as a single or divided dose.
PO (Children 5–16 yr weighing �20 kg): 0.5
mg/day initially. After at least 4 days of therapy, may
qto 1 mg/day. Doseqin increments of 0.5 mg/day
may be considered at 2-wk or longer intervals. May
be as a single or divided dose.

Renal Impairment
Hepatic Impairment
PO (Adults): Start with 0.5 mg twice daily;qby 0.5
mg twice daily, up to 1.5 mg twice daily; thenqat
weekly intervals if necessary. May also be given as a
single daily dose after initial titration.

Availability (generic available)
Tablets: 0.25 mg, 0.5 mg, 1 mg, 2 mg, 3 mg, 4 mg.
Cost: 0.25 mg $605.97/180, 0.5 mg $671.96/180, 1
mg $751.93/180, 2 mg $1,219.95/180, 3 mg
$1,489.95/180, 4 mg $1,831.84/180. Orally disin-
tegrating tablets (Risperdal M-Tabs): 0.25 mg,
0.5 mg, 1 mg, 2 mg, 3 mg, 4 mg. Cost: 0.5 mg
$122.93/28, 1 mg $138.95/28, 2 mg $130.68/28, 3
mg $148.49/28, 4 mg $194.02/28. Oral solution:
1 mg/mL. Cost: $136.66/30 mL. Extended-re-

lease microspheres for injection (Risperdal
Consta): 12.5 mg/vial kit, 25 mg/vial kit, 37.5 mg/
vial kit, 50 mg/vial kit.

NURSING IMPLICATIONS
Assessment
● Monitor patient’s mental status (orientation,

mood, behavior) and mood before and periodi-
cally during therapy. Monitor closely for notable
changes in behavior that could indicate the emer-
gence or worsening of suicidal thoughts or be-
havior or depression, especially during early
therapy. Restrict amount of drug available to pa-
tient.

● Assess weight and BMI initially and throughout
therapy. Monitor for symptoms of hyperglycemia
polydipsia, polyuria, polyphagia,weakness) peri-
odically during therapy.

● Monitor BP (sitting, standing, lying down) and
pulse before and frequently during initial dose ti-
tration. May cause prolonged QT interval, tachy-
cardia, and orthostatic hypotension. If hypoten-
sion occurs, dose may need to be decreased.

● Observe patient when administering medication
to ensure medication is swallowed and not
hoarded or cheeked.

● Monitor patient for onset of extrapyramidal side
effects (akathisia— restlessness; dystonia—
muscle spasms and twisting motions; or pseudo-
parkinsonism—mask-like face, rigidity, trem-
ors, drooling, shuffling gait, dysphagia). Report
these symptoms; reduction of dose or discontinu-
ation may be necessary. Trihexyphenidyl or benz-
tropine may be used to control symptoms.

● Monitor for tardive dyskinesia (involuntary rhyth-
mic movement of mouth, face, and extremities).
Report immediately; may be irreversible.

● Monitor for development of neuroleptic malig-
nant syndrome (fever, respiratory distress, tachy-
cardia, seizures, diaphoresis, hypertension or hy-
potension, pallor, tiredness). Notify health care
professional immediately if these symptoms oc-
cur.

● Lab Test Considerations: May causeqserum
prolactin levels.

● May causeqAST and ALT.
● May also cause anemia, thrombocytopenia, leu-

kocytosis, and leukopenia.
● Obtain fasting blood glucose and cholesterol lev-

els initially and periodically during therapy.
● Monitor CBC frequently during initial months of

therapy in patients with pre-existing or history of
low WBC. May cause leukopenia, neutropenia, or
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agranulocytosis. Discontinue therapy if this oc-
curs.

Potential Nursing Diagnoses
Risk for self-directed violence (Indications)
Disturbed thought process (Indications)
Risk for injury (Side Effects)

Implementation
● Do not confuse risperidone with reserpine.
● When switching from other antipsychotics, dis-

continue previous agents when starting risperi-
done and minimize the period of overlapping an-
tipsychotic agents.

● If therapy is reinstituted after an interval off ris-
peridone, follow initial titration schedule.

● For IM use, establish tolerance with oral dosing
before IM use and continue oral dosing for 3 wk
following initial IM injection. Do not increase
dose more frequently than every 4 wk.

● PO: Daily doses can be taken in the morning or
evening.

● For orally disintegrating tablets, open blister pack
by pealing back foil to expose tablet; do not try to
push tablet through foil. Use dry hands to remove
tablet from blister and immediately place entire
tablet on tongue. Tablets disintegrate in mouth
within seconds and can be swallowed with or
without liquid. Do not attempt to split or chew
tablet. Do not try to store tablets once removed
from blister.

● Oral solution can be mixed with water, coffee, or-
ange juice, or low fat milk; do not mix with cola
or tea.

● IM: Reconstitute with 2 mL of diluent provided by
manufacturer. Administer via deep deltoid (1-
inch needle) or gluteal (2-inch needle) injection
using enclosed safety needle; alternate arms or
buttocks with each injection. Allow solution to
warm to room temperature prior to injection. Ad-
minister immediately after mixed with diluent;
shake well to mix suspension. Must be adminis-
tered within 6 hr of reconstitution. Store dose
pack in refrigerator.

● Do not combine dose strengths in a single injec-
tion.

Patient/Family Teaching
● Instruct patient to take medication as directed.
● Inform patient of the possibility of extrapyramidal

symptoms. Instruct patient to report these symp-
toms immediately to health care professional.

● Advise patient to change positions slowly to mini-
mize orthostatic hypotension.

● May cause drowsiness. Caution patient to avoid
driving or other activities requiring alertness until
response to medication is known.

● Advise patient and family to notify health care
professional if thoughts about suicide or dying,
attempts to commit suicide; new or worse de-
pression; new or worse anxiety; feeling very agi-
tated or restless; panic attacks; trouble sleeping;
new or worse irritability; acting aggressive; being
angry or violent; acting on dangerous impulses;
an extreme increase in activity and talking, other
unusual changes in behavior or mood occur.

● Advise patient to use sunscreen and protective
clothing when exposed to the sun to prevent pho-
tosensitivity reactions. Extremes in temperature
should also be avoided; this drug impairs body
temperature regulation.

● Instruct patient to notify health care professional
of all Rx or OTC medications, vitamins, or herbal
products being taken and consult health care
professional before taking any new medications.
Caution patient to avoid concurrent use of alco-
hol and other CNS depressants.

● Advise female patients to notify health care pro-
fessional if pregnancy is planned or suspected, or
if breastfeeding or planning to breastfeed.

● Advise patient to notify health care professional of
medication regimen before treatment or surgery.

● Instruct patient to notify health care professional
promptly if sore throat, fever, unusual bleeding or
bruising, rash, tremors or symptoms of hypergly-
cemia occur.

● Emphasize the importance of routine follow up
exams to monitor side effects and continued par-
ticipation in psychotherapy to improve coping
skills.

Evaluation/Desired Outcomes
● Decrease in excited, manic behavior.
● Decrease in positive symptoms (delusions, hallu-

cinations) of schizophrenia.
● Decreased aggression toward others, deliberate

self—injury, temper tantrums, and mood
changes in children with autism.

● Decrease in negative symptoms (social with-
drawal, flat, blunted affects) of schizophrenia.

● Decrease in autism symptoms.

ritonavir (ri-toe-na-veer)
Norvir
Classification
Therapeutic: antiretrovirals
Pharmacologic: protease inhibitors

Pregnancy Category B

Indications
HIV infection (with other antiretrovirals).
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Action
Inhibits the action of HIV protease and prevents the
cleavage of viral polyproteins. Therapeutic Ef-
fects: Increased CD4 cell counts and decreased vi-
ral load with subsequent slowed progression of HIV
infection and its sequelae.

Pharmacokinetics
Absorption: Appears to be well absorbed after
oral administration.
Distribution: Poor CNS penetration.
Protein Binding: 98–99%.
Metabolism and Excretion: Highly metabolized
by the liver (by P450 CYP3A and CYP2D6 enzymes);
one metabolite has antiretroviral activity; 3.5% ex-
creted unchanged in urine.
Half-life: 3–5 hr.

TIME/ACTION PROFILE (blood levels)

ROUTE ONSET PEAK DURATION

PO rapid 4 hr* 12 hr

*Nonfasting

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Concurrent
use of alfuzosin, amiodarone, dihydroergotamine,
ergotamine, ergonovine, flecainide, fluticasone, lo-
vastatin, meperidine, methylergonovine, midazolam
(PO), pimozide, propafenone, quinidine, simvasta-
tin, sildenafil (Revatio), St. John’s wort, triazolam,
or voriconazole; Hypersensitivity or intolerance to
alcohol or castor oil (present in capsules and liq-
uid).
Use Cautiously in: Impaired hepatic function,
history of hepatitis; Diabetes mellitus; Hemophilia
(qrisk of bleeding); Structural heart disease, con-
duction abnormalities, ischemic heart disease or
heart failure (qrisk of heart block); OB, Pedi: Preg-
nancy or children �12 yr (safety not established);
Lactation: Breastfeeding not recommended in HIV-
infected patients.

Adverse Reactions/Side Effects
CNS: SEIZURES, abnormal thinking, weakness, dizzi-
ness, headache, malaise, somnolence, syncope.
EENT: pharyngitis, throat irritation. Resp: ANGIO-
EDEMA, bronchospasm. CV: heart block, orthostatic
hypotension, vasodilation. GI: abdominal pain, al-
tered taste, anorexia, diarrhea, nausea, vomiting,
constipation, dyspepsia, flatulence. GU: renal insuf-
ficiency. Derm: rash, skin eruptions, sweating, urti-
caria. Endo: hyperglycemia. F and E: dehydration.
Metab: hyperlipidemia. MS:qcreatine phosphoki-
nase, myalgia. Neuro: circumoral paresthesia, pe-

ripheral paresthesia. Misc: hypersensitivity reac-
tions including STEVENS-JOHNSON SYNDROME and
ANAPHYLAXIS, fat redistribution, fever.

Interactions
Drug-Drug:qblood levels and risk of toxicity
from some antiarrhythmics (amiodarone, fle-
cainide, pimozide, propafenone, quinidine),
ergot derivatives (dihydroergotamine, ergo-
novine, ergotamine, methylergonovine), fluti-
casone (inhalation), meperidine, sildenafil
(Revatio), alfuzosin, lovastatin, simvastatin,
voriconazole, midazolam (oral), and triazo-
lam; avoid concomitant use.qlevels of maraviroc;
pmaraviroc dose to 150 mg twice daily.qlevels of
clarithromycin;pclarithromycin dose if CCr �60
mL/min.qlevels of rifabutin;prifabutin dose to
150 mg every other day or 3 times weekly. May also
qlevels and effects of some opioid analgesics
(alfentanil, fentanyl, hydrocodone, oxyco-
done), tramadol; some NSAIDs (diclofenac,
ibuprofen, indomethacin); some antiarrhyth-
mics (disopyramide, lidocaine, mexiletine);
many antidepressants (amitriptyline, clomip-
ramine, desipramine, imipramine, nortripty-
line, nefazodone, sertraline, trazodone, fluox-
etine, paroxetine, venlafaxine); some
antiemetics (dronabinol, ondansetron); some
beta blockers (metoprolol, pindolol, propran-
olol , timolol); many calcium channel blockers
(amlodipine, diltiazem, felodipine, isradi-
pine, nicardipine, nifedipine, nimodipine, ni-
soldipine, verapamil); some antineoplastics
(etoposides, paclitaxel, tamoxifen, vinblas-
tine, vincristine); some corticosteroids (dexa-
methasone, prednisone), most HMG CoA re-
ductase inhibitors; some immunosuppressants
(cyclosporine, tacrolimus); some antipsychot-
ics (chlorpromazine, haloperidol, perphena-
zine, risperidone, thioridazine); and also quin-
idine, saquinavir, methamphetamine, and
warfarin. Dosagepmay be necessary.plevels and
effects of hormonal contraceptives, zidovudine,
bupropion, and theophylline; dose alteration or
alternative therapy may be necessary. Levels may be
qby clarithromycin or fluoxetine.qrisk of
heart block with beta blockers, verapamil, dilti-
azem, digoxin, or atazanavir. Mayqconcentra-
tions of phosphodiesterase type 5 inhibitors (PDE5)
causing hypotension, visual changes, priapism;p
starting doses not to exceed 25 mg within 48 hr for
sildenafil (Viagra), 2.5 mg q 72 hr for vardenafil
and 10 mg q 72 hr for tadalafil. Mayqrisk of ad-
verse effects with salmeterol; concurrent use not
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recommended. Mayqbosentan levels; initiate bos-
entan at 62.5 mg once daily or every other day; if pa-
tient already receiving bosentan, discontinue bosen-
tan at least 36 hr before initiation of tipranavir and
then restart bosentan at least 10 days later at 62.5
mg once daily or every other day. Mayqtadalafil
(Adcirca) levels; initiate tadalafil (Adcirca) at 20
mg once daily; if patient already receiving tadalfil
(Adcirca), discontinue tadalafil (Adcirca) at least 24
hr before initiation of tipranavir and then restart tad-
alafil (Adcirca) at least 7 days later at 20 mg once
daily. Mayqcolchicine levels;pdose of colchicine;
do not administer colchicine if patients have renal
or hepatic impairment.
Drug-Natural Products: St. John’s wortplev-
els and may promote resistance; avoifd concomitant
use.
Drug-Food: Foodqabsorption.

Route/Dosage
PO (Adults): 300 mg twice daily for 1 day, then
400 mg twice daily for 3 days, then 500 mg twice
daily for 1 day, then 600 mg twice daily as mainte-
nance.
PO (Children �1 mo): 250 mg/m2 twice daily ini-
tially;qby 50 mg/m2 twice daily q 2–3 days up to
400 mg/m2 twice daily (if unable to get up to 400
mg/m2 twice daily, additional antiretroviral therapy
is required).

Availability
Capsules: 100 mg. Tablets: 100 mg. Oral solu-
tion: 80 mg/mL.

NURSING IMPLICATIONS
Assessment
● Assess patient for change in severity of HIV symp-

toms and for symptoms of opportunistic infec-
tions during therapy.

● Assess patient for rash (mild to moderate rash
usually occurs in the 2nd wk of therapy and re-
solves within 1–2 wk of continued therapy). If
rash is severe (extensive erythematous or macu-
lopapular rash with moist desquamation or angi-
oedema) or accompanied by systemic symptoms
(serum sickness-like reaction, Stevens-Johnson
syndrome, toxic epidermal necrolysis), therapy
must be discontinued immediately.

● Lab Test Considerations: Monitor viral load
and CD4 counts regularly during therapy.

● May cause hyperglycemia.
● May causeqserum AST, ALT, GGT, total bilirubin,

CPK, triglycerides, and uric acid concentrations.

Potential Nursing Diagnoses
Risk for infection (Indications)
Noncompliance (Patient/Family Teaching)

Implementation
● Do not confuse ritonavir with Retrovir (zidovu-

dine).
● PO: Administer with a meal or light snack.
● Oral powder may be mixed with chocolate milk,

Ensure, or Advera within 1 hr of dosing to im-
prove taste. Use calibrated oral dosing syringe for
oral solution. Oral solution does not require re-
frigeration if used within 30 days and stored be-
low 77�F in the original container. Keep cap
tightly closed. Tablets should be swallowed
whole; do not crush, break, or chew. Store tablets
at room temperature. Capsules should be stored
in the refrigerator and protected from light.

● If nausea occurs on dose of 600 mg twice daily,
may titrate by 300 mg twice daily for 1 day, then
400 mg twice daily for 2 days, then 500 mg twice
daily for 1 day, then 600 mg twice daily thereaf-
ter.

● Patients initiating concurrent therapy with nu-
cleoside analogues may have less GI intolerance
by initiating ritonavir for 2 wk and then adding
the nucleoside analogue.

Patient/Family Teaching
● Emphasize the importance of taking ritonavir as

directed, at evenly spaced times throughout day.
Do not take more than prescribed amount and do
not stop taking without consulting health care
professional. Take missed doses as soon as re-
membered; do not double doses.

● Instruct patient that ritonavir should not be
shared with others.

● Advise patient to notify health care professional of
all Rx or OTC medications, vitamins, or herbal
products being taken and consult health care
professional before taking any new medications.

● Inform patient that ritonavir does not cure AIDS
or prevent associated or opportunistic infections.
Ritonavir does not reduce the risk of transmis-
sion of HIV to others through sexual contact or
blood contamination. Caution patient to use a
condom during sexual contact and to avoid shar-
ing needles or donating blood to prevent spread-
ing the AIDS virus to others. Advise patient that
the long-term effects of ritonavir are unknown at
this time.

● Inform patient that ritonavir may cause hypergly-
cemia. Advise patient to notify health care profes-
sional if increased thirst or hunger; unexplained
weight loss; increased urination; fatigue; or dry,
itchy skin occurs.

● Instruct patient to notify health care professional
immediately if rash occurs.

● Inform patient that redistribution and accumula-
tion of body fat may occur, causing central obe-
sity, dorsocervical fat enlargement (buffalo
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hump), peripheral wasting, breast enlargement,
and cushingoid appearance. The cause and long-
term effects are not known.

● Advise patients taking oral contraceptives to use a
nonhormonal method of birth control during ri-
tonavir therapy. Patient should avoid breastfeed-
ing.

● Emphasize the importance of regular follow-up
exams and blood counts to determine progress
and monitor for side effects.

Evaluation/Desired Outcomes
● Delayed progression of AIDS and decreased op-

portunistic infections in patients with HIV.
● Decrease in viral load and improvement in CD4

cell counts.

riTUXimab (ri-tux-i-mab)
Rituxan
Classification
Therapeutic: antineoplastics
Pharmacologic: monoclonal antibodies

Pregnancy Category C

Indications
Relapsed or refractory, low-grade or follicular,

CD20-positive, B-cell non-Hodgkin’s lymphoma
(NHL) as a single agent. Previously untreated fol-
licular, CD20-positive, B-cell NHL in combination
with first-line chemotherapy and, in patients achiev-
ing a complete or partial response to rituximab in
combination with chemotherapy, as single-agent
maintenance therapy. Non-progressing, low-
grade, CD20-positive, B-cell NHL as monotherapy
following treatment with cyclophosphamide, vincris-
tine, and prednisolone (CVP). Previously un-
treated diffuse large B-cell , CD20–positive, NHL in
combination with CHOP or another anthracycline-
based chemotherapy regimen. CD-20 positive
chronic lymphocytic leukemia (CLL) in combination
with fludarabine and cyclophosphamide (FC). Mod-
erately-to-severely active rheumatoid arthritis with
methotrexate in patients who have had an inade-
quate response to one of more TNF antagonist thera-
pies. Wegner’s granulomatosis (WG) and micro-
scopic polyangiitis (MPA) in combination with
glucocorticoids.

Action
Binds to the CD20 antigen on the surface of lym-
phoma cells, preventing the activation process for
cell cycle initiation and differentiation. Therapeu-
tic Effects: Death of lymphoma cells. Prolonged

progression-free survival in CLL. Reduced signs and
symptoms of rheumatoid arthritis. Achievement of
complete remission in WG and MPA.

Pharmacokinetics
Absorption: IV administration results in complete
bioavailability.
Distribution: Binds specifically to CD20 binding
sites on lymphoma cells.
Metabolism and Excretion: Unknown.
Half-life: 59.8–174 hr (depending on tumor bur-
den).

TIME/ACTION PROFILE (B-cell depletion)

ROUTE ONSET PEAK DURATION

IV within 14 days 3–4 wk 6–9 mo†

†Duration of depletion after 4 wk of treatment.

Contraindications/Precautions
Contraindicated in: Hypersensitivity to murine
(mouse) proteins; OB: Can pass placental barrier
potentially causing fetal B-cell depletion. Give only if
clearly needed; Lactation: Potential for immunosup-
presion in infant. Discontinue nursing.
Use Cautiously in: Pre-existing bone marrow de-
pression; Hepatitis B infection (may reactivate infec-
tion during and for several months after treatment);
Systemic lupus erythematosus (may cause fatal pro-
gressive multifocal leukoencephalopathy); HIV in-
fection (may increase risk of HIV-associated lym-
phoma); Pedi: Safety not established.

Adverse Reactions/Side Effects
CNS: PROGRESSIVE MULTIFOCAL LEUKOENCEPHALOPA-
THY, headache. Resp: bronchospasm, cough, dysp-
nea. CV: ARRHYTHMIAS, hypotension, peripheral
edema. GI: abdominal pain, altered taste, dyspep-
sia. GU: renal failure. Derm: MUCOCUTANEOUS SKIN

REACTIONS, flushing, urticaria. Endo: hyperglyce-
mia. F and E: hypocalcemia. Hemat: ANEMIA, NEU-
TROPENIA, THROMBOCYTOPENIA. MS: arthralgia, back
pain. Misc: allergic reactions including ANAPHYLAXIS

and ANGIOEDEMA, infections, INFUSION REACTIONS, TU-
MOR LYSIS SYNDROME, fever/chills/rigors (infusion
related).

Interactions
Drug-Drug: None known.

Route/Dosage
Relapsed or Refractory, Low-Grade or
Follicular, CD20–Positive, B-Cell NHL
IV (Adults): 375 mg/m2 once weekly for 4 or 8
doses; may retreat with 375 mg/m2 once weekly for
4 doses.
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Previously Untreated Follicular, CD20–
Positive, B-Cell NHL
IV (Adults): 375 mg/m2 given on Day 1 of each cy-
cle of CVP for up to 8 doses; if patients experience
complete or partial response, give 375 mg/m2 (as
monotherapy) every 8 wk for 12 doses (initiate this
maintenance therapy 8 wk after completion of ritux-
imab � CVP regimen).

Non-Progressing Low-Grade, CD20–Posi-
tive, B-Cell NHL
IV (Adults): For patients who have not progressed
following 6–8 cycles of CVP chemotherapy, 375 mg/
m2 given once weekly for 4 doses given every 6 mo
for up to 16 doses.

Diffuse Large B-Cell NHL
IV (Adults): 375 mg/m2 given on Day 1 of each cy-
cle of chemotherapy for up to 8 infusions.

CLL
IV (Adults): 375 mg/m2 given on the day before in-
itiating FC chemotherapy, then 500 mg/m2 on Day 1
of cycles 2–6 (every 28 days).

Rheumatoid Arthritis
IV (Adults): Two 1000 mg infusions separated by 2
wk.

WG and MPA
IV (Adults): 375 mg/m2 once weekly for 4 wk.

Availability
Solution for injection (requires dilution): 10
mg/mL.

NURSING IMPLICATIONS
Assessment
● Monitor patient for fever, chills/rigors, nausea,

urticaria, fatigue, headache, pruritus, broncho-
spasm, dyspnea, sensation of tongue or throat
swelling, rhinitis, vomiting, hypotension, flushing,
and pain at disease sites. Infusion-related events
occur frequently within 30 min–2 hr of begin-
ning first infusion and may resolve with slowing
or discontinuing infusion and treatment with IV
saline, diphenhydramine, and acetaminophen.
Patients with increased risk (females, patients
with pulmonary infiltrates, chronic lymphocytic
leukemia, or mantle cell leukemia) may have
more severe reactions, which may be fatal. Signs
of severe reactions include hypotension, angio-
edema, hypoxia, or bronchospasm and may re-
quire interruption of infusion. May result in pul-
monary infiltrates, adult respiratory distress
syndrome, MI, ventricular fibrillation, and cardi-
ogenic shock. Monitor closely. Incidence de-
creases with subsequent infusions.

● Monitor patient for tumor lysis syndrome due to
rapid reduction in tumor volume (acute renal
failure, hyperkalemia, hypocalcemia, hyperurice-
mia, or hypophosphatemia) usually occurring
12–24 hr after first infusion. Risks are higher in
patients with greater tumor burden; may be fatal.
Correct electrolyte abnormalities, monitor renal
function and fluid balance, and administer sup-
portive care, including dialysis, as indicated.

● Assess patient for hypersensitivity reactions (hy-
potension, bronchospasm, angioedema) during
administration. May respond to decrease in infu-
sion rate. Premedication with diphenhydramine
and acetaminophen is recommended. Treatment
includes diphenhydramine, acetaminophen,
bronchodilators, or IV saline as indicated. Epi-
nephrine, antihistamines, and corticosteroids
should be readily available in the event of a severe
reaction. If severe reactions occur, discontinue
infusion; may be resumed at 50% of the rate
when symptoms have resolved completely.

● Monitor ECG during and immediately after infu-
sion in patients with pre-existing cardiac condi-
tions (arrhythmias, angina) or patients who have
developed arrhythmias during previous infusions
of rituximab. Life-threatening arrhythmias may
occur.

● Assess for signs of progressive multifocal leuko-
encephalopathy (hemiparesis, apathy, confusion,
cognitive deficiencies, and ataxia) periodically
during therapy.

● Assess for infection during and for 1 yr after ther-
apy. Bacterial, fungal, and new or reactivated vi-
ral infections may occur. Screen patient for hepa-
titis B infection prior to therapy. Discontinue
rituximab and any concomitant chemotherapy in
patients who develop viral hepatitis or other seri-
ous infections, and institute appropriate treat-
ment.

● Lab Test Considerations: Monitor CBC and
platelet count regularly during therapy and fre-
quently in patients with blood dyscrasias. May
cause anemia, thrombocytopenia, or neutro-
penia.

● Frequently causes B-cell depletion with an associ-
atedpin serum immunoglobulins in a minority
of patients; does not appear to cause an in-
creased incidence of infection.

Potential Nursing Diagnoses
Risk for infection (Side Effects)

Implementation
● Do not confuse rituximab with infliximab.
● Transient hypotension may occur during infusion;

antihypertensive medications may be held for 12
hr before infusion.
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● Rheumatoid Arthritis: Administer 100 mg
methylprednisolone IV or equivalent 30 min prior
to each infusion to minimize infusion reactions.

● WG and MPA: Administer methylprednisolone
1000 mg IV per day for 1 to 3 days followed by
oral prednisone 1 mg/kg/day (not to exceed 80
mg/day and tapered per clinical need) to treat se-
vere vasculitis symptoms. Begin regimen within
14 days prior to or with the initiation of rituximab
and may continue during and after the 4 week
course of rituximab treatment.

● Prophylaxis against Pneumocystis jiroveci pneu-
monia and herpes virus recommended during
treatment and for up to 12 mo following treat-
ment as appropriate for patients with CLL, and
during and for at least 6 mo following last rituxi-
mab infusion for patients with WG and MPA.

IV Administration

● pH: No Data.
● Intermittent Infusion: Diluent: Dilute with

0.9% NaCl or D5W. Concentration: 1–4 mg/
mL. Gently invert bag to mix. Solution is clear and
colorless; do not administer solutions that are
discolored or contain particulate matter. Discard
unused portion remaining in vial. Solution is sta-
ble for 12 hr at room temperature and for 24 hr if
refrigerated. Rate: Do not administer as an IV
push or bolus.

● First infusion: Administer at an initial rate of 50
mg/hr. If hypersensitivity or infusion-related
events do not occur, rate may be escalated in 50
mg/hr increments every 30 min to a maximum of
400 mg/hr.

● Subsequent infusions: May be administered at
an initial rate of 100 mg/hr and increased by 100-
mg/hr increments at 30 min intervals to a maxi-
mum of 400 mg/hr.

● Y-Site Compatibility: acyclovir, amifostine,
amikacin, aminophylline, ampicillin, ampicillin/
sulbactam, aztreonan, bleomycin, bumetanide,
buprenorphine, busulfan, butorphanol, calcium
gluconate, carboplatin, carmustine, cefazolin,
cefoperazone, cefotaxime, cefotetan, cefoxitin,
ceftazidime, ceftriaxone, cefuroxime, chlorpro-
amzine, cisplatin, clindamycin, cyclophospha-
mide, cytarabine, dactinomycin, daunarubicin hy-
drochloride, dexamethasone sodium phosphate,
dexrazoxane, digoxin, diphenhydramine, dobuta-
mine, docetaxel, dopamine, doxorubicin lipo-
some, doxycycline, droperidol, enalaprilat, eto-
poside phosphate, famotidine, fentanyl,
filgrastim, floxuridine, fluconazole, fludarabine,
fluorouracil, ganciclovir, gemcitabine, gentami-

cin, granisetron, haloperidol, heparin, hydrocor-
tisone, hydromorphone, idarubicin, ifosfamide,
imipenem/cilastatin, irinotecan, leucovorin, le-
vorphanol, lorazepam, magnesium sulfate, man-
nitol, meperidine, mesna, methotrexate, methy-
prednisolone, metoclopramide, metronidazole,
mitomycin, mitoxantrone, morphine, nalbuphine,
paclitaxel, pentamidine, piperacillin/tazobactam,
potassium chloride, prochlorperazine, prometh-
azine, ranitidine, sargramostim, streptozocin,
teniposide, theophylline, thiotepa, ticarcillin/cla-
vulanate, tobramycin, trimethoprim/sulfamethox-
azole, vinblastine, vincristine, vinorelbine, zidovu-
dine.

● Y-Site Incompatibility: aldesleukin, amphoter-
icin B colloidal, ciprofloxacin, cyclosporine, dau-
norubicin liposome, doxorubicin hydrochloride,
furosemide, levofloxacin, minocycline, ondanse-
tron, quinapristin/dalfopristin, sodium bicarbon-
ate, topotecan, vancomycin.

● Additive Incompatibility: Do not admix with
other medications.

Patient/Family Teaching
● Inform patient of the purpose of the medication.

Advise patient to read the Medication Guide
prior to starting therapy and before each infusion
in case of changes.

● Advise patient to report infusion-related events or
symptoms of hypersensitivity reactions immediately.

● Instruct patient to notify health care professional
promptly if fever; chills; cough; hoarseness; sore
throat; signs of infection; lower back or side pain;
painful or difficult urination; bleeding gums;
bruising; petechiae; blood in stools, urine, or em-
esis; increased fatigue; dyspnea; orthostatic hypo-
tension; or painful ulcers or sores on your skin,
lips, or in mouth, blisters, peeling skin, rash, pus-
tules occurs. Caution patient to avoid crowds and
persons with known infections. Instruct patient to
use soft toothbrush and electric razor and to
avoid falls. Caution patient not to drink alcoholic
beverages or take medication containing aspirin
or NSAIDs; may precipitate gastric bleeding.

● Instruct patient to use effective contraception
during therapy and for 12 mo following therapy,
and to avoid breastfeeding.

● Advise patient to consult health care professional
prior to receiving any vaccinations.

Evaluation/Desired Outcomes
● Decrease in spread of malignancy.
● Reduced signs and symptoms of rheumatoid ar-

thritis.
● Achievement of complete remission in WG and MPA.
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rivaroxaban (ri-va-rox-a-ban)
Xarelto
Classification
Therapeutic: anticoagulants
Pharmacologic: antithrombotics, factor Xa
inhibitors

Pregnancy Category C

Indications
Prevention of deep vein thrombosis that may lead to
pulmonary embolism following knee or hip replace-
ment therapy.

Action
Acts as selective factor X inhibitor that blocks the ac-
tive site of factor Xa, inactivating the cascade of co-
agulation. Therapeutic Effects: Prevention of
blood clots and subsequent pulmonary emboli fol-
lowing knee/hip replacement surgery.

Pharmacokinetics
Absorption: Well absorbed (80%) following oral
administration; absorption occurs in the stomach
and decreases as it enters the small intestine.

Healthy Japanese have blood levels that are 50%
higher than other groups.
Distribution: Unknown.
Metabolism and Excretion: 51% metabolized
by the liver; 36% excreted unchanged in urine. Me-
tabolites do not have anticoagulant activity.
Half-life: 5–9 hr.

TIME/ACTION PROFILE (anticoagulant effect)

ROUTE ONSET PEAK DURATION

PO unknown 2–4 hr† 24 hr

† blood levels

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Active ma-
jor bleeding; Severe renal impairment (CCr �30
mL/min); Moderate to severe hepatic impairment
(Child-Pugh B or C) or any liver pathology resulting
in altered coagulation; Lactation: Avoid breast-feed-
ing; Concurrent P-gp inhibitor/CYPA4 inducers
(avoid if possible).
Use Cautiously in: Neuroaxial spinal anesthesia
or spinal puncture, especially if concurrent with an
indwelling epidural catheter, drugs affecting hemo-
stasis, history or traumatic/repeated spinal puncture
or spinal deformity (qrisk of spinal hematoma);
Use of feeding tube (proper placement of tube must
be documented in insure absorption).

Adverse Reactions/Side Effects
CNS: syncope. Derm: blister, prutitus. Hemat:
BLEEDING. Local: wound secretion. MS: extremity
pain, muscle spasm.

Interactions
Drug-Drug: Rivaroxaban acts as a substrate of
these subsets of the CYP450 enzyme system:
CYP3A4/5, CYP2J2 and ATP-binding cassette G2
(ABCG2). Drugs which inhibit or induce these sys-
tems may alter effectiveness. Concurrent P-gp inhibi-
tor/CYPA4 inducers including carbamazepine,
phenytoin, or rifampin should be avoided due to
pdecrease in levels of rivaroxaban; if necessaryq
dose to 20 mg/day taken with food. Levels areqby
ketoconazole, ritonavir and less by clarithro-
mycin and erythromycin. Concurrent use with as-
pirin or NSAIDs mayqthe risk of bleeding. Con-
current use of clopidogrel or other
anticoagulants mayqrisk of bleeding and should
be avoided.
Drug-Natural Products: St. John’s wortplev-
els of rivaroxaban and should be avoided.

Route/Dosage
PO (Adults): 10 mg once daily, initiated 6–10 hr
post-operatively (when hemostasis is achieved) con-
tinued for 35 days after hip replacement or 12 days
after knee replacement.

Availability
Tablets: 10 mg.

NURSING IMPLICATIONS
Assessment
● Assess for signs of bleeding and hemorrhage

(bleeding gums; nosebleed; unusual bruising;
black, tarry stools; hematuria; fall in hematocrit
or BP; guaiac-positive stools); bleeding from sur-
gical site. Notify health care professional if these
occur.

● Monitor patients with epidural catheters fre-
quently for signs and symptoms of neurologic im-
pairment. Epidural catheter should not be re-
moved earlier than 18 hrs after last
administration of rivaroxaban; next dose should
be at least 6 hrs after catheter removal.

● Lab Test Considerations: May causeqserum
AST, ALT, total bilirubin and GGT levels.

Potential Nursing Diagnoses
Ineffective tissue perfusion (Indications)
Risk for injury (Side Effects)

Implementation
● PO: May be administered without regard to food.

Administer first dose 6–10 hrs surgery, once he-
mostasis has been established.

● If administering crushed tablet via GI feeding
tube, check placement of tube. Rivaroxaban is
absorbed from the GI tract, not the small intes-
tine.
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Patient/Family Teaching
● Instruct patient to take medication as directed.

Take missed doses as soon as remembered that
day; do not double doses. Inform health care
professional of missed doses at time of checkup
or lab tests. Inform patients that anticoagulant ef-
fect may persist for 2–5 days following discontin-
uation. Advise patient to read Medication Guide
before starting therapy and with each Rx refill in
case of changes. Caution patients not to discon-
tinue medication early without consulting health
care professional.

● Advise patient to report any symptoms of unusual
bleeding or bruising (bleeding gums; nosebleed;
black, tarry stools; hematuria; excessive men-
strual flow) and symptoms of spinal or epidural
hematoma (tingling; numbness, especially in
lower extremities; muscular weakness) to health
care professional immediately.

● Instruct patient not to drink alcohol or take other
Rx, OTC, or herbal products, especially those
containing aspirin or NSAIDs, or to start or stop
any new medications during rivaroxaban therapy
without advice of health care professional.

● Advise female patients to notify health care pro-
fessional if pregnancy is planned or suspected or
if breastfeeding.

Evaluation/Desired Outcomes
● Prevention of blood clots and subsequent pulmo-

nary emboli following knee/hip replacement sur-
gery. Duration of treatment is 35 days for patients
with hip replacement and 12 days for patients
with knee replacement surgery.

rivastigmine (rye-va-stig-meen)
Exelon
Classification
Therapeutic: anti-Alzheimer’s agents
Pharmacologic: cholinergics (cholinesterase
inhibitors)

Pregnancy Category B

Indications
PO: Mild to moderate dementia associated with Alz-
heimer’s disease. Transdermal: Treatment of mild
to moderate dementia associated with Alzheimer’s
disease and Parkinson’s disease.

Action
Enhances cholinergic function by reversible inhibi-
tion of cholinesterase. Does not cure the disease.
Therapeutic Effects: Decreased dementia

(temporary) associated with Alzheimer’s disease
and Parkinson’s disease. Enhanced cognitive ability.

Pharmacokinetics
Absorption: Well absorbed following oral admin-
istration. Transdermal patch is slowly absorbed over
8 hr.
Distribution: Widely distributed.
Metabolism and Excretion: Rapidly and exten-
sively metabolized by the liver; metabolites are ex-
creted by the kidneys.
Half-life: PO—1.5 hr; Transdermal—24 hr.

TIME/ACTION PROFILE (improvement in
dementia)

ROUTE ONSET PEAK DURATION

PO within 2 wk up to 12 wk unknown
Transdermal unknown unknown unknown

Contraindications/Precautions
Contraindicated in: Hypersensitivity to rivastig-
mine or other carbamates.
Use Cautiously in: History of asthma or obstruc-
tive pulmonary disease; History of GI bleeding; Sick
sinus syndrome or other supraventricular cardiac
conduction abnormalities; Patients weighing �50
kg; at risk forqadverse reactions; OB, Lactation,
Pedi: Safety not established.

Adverse Reactions/Side Effects
CNS: weakness, dizziness, drowsiness, headache,
sedation (unusual). CV: edema, heart failure, hypo-
tension. GI: anorexia, dyspepsia, nausea, vomiting,
abdominal pain, diarrhea, flatulence, weight gain
(unusual). Neuro: tremor. Misc: fever, weight
loss.

Interactions
Drug-Drug: Nicotine mayqmetabolism andp
levels.

Route/Dosage
PO (Adults): 1.5 mg twice daily initially; after at
least 2 wk, dose may beqto 3 mg twice daily. Fur-
ther increments may be made at 2-wk intervals up to
6 mg twice daily.
Transdermal (Adults): Initial Dose—4.6 mg/
24-hr transdermal patch intially; mayqto 9.5 mg/
24-hr transdermal patch after at least 4 wk.

Availability (generic available)
Capsules: 1.5 mg, 3 mg, 4.5 mg, 6 mg. Oral Solu-
tion: 2 mg/mL. Transdermal Patch: 4.6 mg/24 hr,
9.5 mg/24 hr.



Name /bks_51510_deglin_dg/51510_r        01/27/2012 01:45PM     Plate # 0-Compositepg 1122   # 34

1122 rizatriptan

NURSING IMPLICATIONS
Assessment
● Assess cognitive function (memory, attention,

reasoning, language, ability to perform simple
tasks) periodically throughout therapy.

● Monitor patient for nausea, vomiting, anorexia,
and weight loss. Notify health care professional if
these side effects occur.

Potential Nursing Diagnoses
Disturbed thought process (Indications)
Impaired environmental interpretation syndrome
(Indications)
Imbalanced nutrition: less than body requirements
(Side Effects)

Implementation
● Rivastigmine oral solution and capsules may be

interchanged at equal doses.
● Patients switching from oral doses of �6 mg to

transdermal doses should use 4.6 mg/24 hr patch.
Patients taking oral doses of 6 mg–12 mg may be
converted directly to 9.5 mg/24 hr patch. Apply
patch on the day following the last oral dose.

● PO: Administer in the morning and evening with
food.

● Oral solution may be administered directly from
syringe provided or mixed with a small glass of
water, cold fruit juice, or soda. Mixture should be
stirred prior to drinking. Ensure patient drinks
entire mixture. Oral solution is stable for 4 hours
at room temperature when mixed with cold fruit
juice or soda. Do not mix with other solutions.

● Transdermal: Apply patch to clean, dry, hairless
area that will not be rubbed by tight clothing. Upper
or lower back is recommended, may also use upper
arm or chest. Do not apply to red, irritated or cut
skin. Rotate sites to prevent irritation, do not use
same site within 14 days. Remove adhesive liner and
apply by pressing patch firmly until edges stick well.
May be worn during bathing and hot weather. Each
24 hr, remove old patch and discard by folding in
half and apply new patch to a new area.

Patient/Family Teaching
● PO: Emphasize the importance of taking rivastig-

mine at regular intervals as directed.
● Explain to patient and caregiver how to use oral

dosing syringe provided with oral solution. Re-
move syringe from protective case and push
down and twist child resistant closure to open
bottle. Insert syringe into opening in white stop-
per in bottle. Hold the syringe and pull plunger to
the level corresponding to the prescribed dose.
Before removing syringe from bottle, push out
larger bubbles (small bubbles will not alter dose)
by moving plunger up and down a few times. After

large bubbles are gone, move plunger to level of
dose. Remove syringe from bottle.

● Caution patient and caregiver that rivastigmine
may cause dizziness. Caution patient to avoid
driving or other activities requiring alertness until
response to medication is known.

● Advise patient and caregiver to notify health care
professional if nausea, vomiting, anorexia, or
weight loss occur. If adverse effects become intol-
erable during treatment with transdermal patch,
instruct patient to discontinue patches for several
days and then restart at same or next lower dose
level. If treatment is interrupted for more than
several days, lowest dose level should be used
when restarting and titrate according to Route
and Dosage section.

● Advise patient and caregiver to notify health care
professional of medication regimen prior to treat-
ment or surgery.

● Inform patient and caregivers that improvement in
cognitive functioning may take weeks to months and
that the degenerative process is not reversed.

● Advise patient to notify health care professional if preg-
nancy is planned or suspected or if breastfeeding.

● Transdermal: Instruct patient and caregiver on
the correct application, rotation, and discarding
of patch. Patch should be folded in half and dis-
carded out of reach of children and pets; medica-
tion remains in discarded patch. Replace missed
doses immediately and apply next patch at usual
time. Advise patient and caregiver to avoid contact
with eyes and to wash hands after applying patch.
Avoid exposure to heat sources (excessive sun-
light, saunas, heating pads) for long periods.

● Advise patient referred for MRI test to discuss patch
with referring health care professional and MRI fa-
cility to determine if removal of patch is necessary
prior to test and for directions for replacing patch.

Evaluation/Desired Outcomes
● Temporary improvement in cognitive function

(memory, attention, reasoning, language, ability
to perform simple tasks) in patients with Alzhei-
mer’s disease.

● Improvement in cognitive function and overall
functioning in patients with Parkinson’s disease.

rizatriptan (riz-a-trip-tan)
Maxalt, Maxalt-MLT
Classification
Therapeutic: vascular headache suppress-
ants
Pharmacologic: 5-HT1 agonists

Pregnancy Category C
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Indications
Acute treatment of migraine headache.

Action
Acts as an agonist at specific 5-HT1 receptor sites in
intracranial blood vessels and sensory trigeminal
nerves. Therapeutic Effects: Cranial vessel vaso-
constriction with associated decrease in release of
neuropeptides and resultant decrease in migraine
headache.

Pharmacokinetics
Absorption: Completely absorbed after oral ad-
ministration, but first-pass metabolism results in
45% bioavailability.
Distribution: Unknown.
Metabolism and Excretion: Primarily metabo-
lized by monoamine oxidase-A (MAO-A); minor
conversion to an active compound; 14% excreted
unchanged in urine.
Half-life: 2–3 hr.

TIME/ACTION PROFILE (blood levels)

ROUTE ONSET PEAK DURATION

PO 30 min 1–1.5 hr unknown

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Ischemic or
vasospastic cardiovascular, cerebrovascular, or pe-
ripheral vascular syndromes; History of significant
cardiovascular disease; Uncontrolled hypertension;
Should not be used within 24 hr of other 5-HT1 ago-
nists or ergot-type compounds (dihydroergotam-
ine); Basilar or hemiplegic migraine; Concurrent
MAO-A inhibitor therapy or within 2 wk of discontin-
uing MAO-A inhibitor therapy; Phenylketonuria
(orally disintegrating tablet contains aspartame).
Use Cautiously in: Severe renal impairment, es-
pecially in patients on dialysis; Moderate hepatic im-
pairment; OB, Lactation, Pedi: Pregnancy, lactation,
or children �18 yr (safety not established).
Exercise Extreme Caution in: Cardiovascular
risk factors (hypertension, hypercholesterolemia,
cigarette smoking, obesity, diabetes, strong family
history, menopausal women or men �40 yr); use
only if cardiovascular status has been evaluated and
determined to be safe and first dose is administered
under supervision.

Adverse Reactions/Side Effects
CNS: dizziness, drowsiness, weakness. CV: CORO-
NARY ARTERY VASOSPASM, MI, VENTRICULAR ARRHYTH-
MIAS, chest pain, myocardial ischemia. GI: dry
mouth, nausea. Misc: hypersensitivity reactions in-
cluding ANGIOEDEMA, toxic epidermal necrolysis,
pain.

Interactions
Drug-Drug: Concurrent use with MAO-A inhibi-
torsqlevels and adverse reactions (concurrent use
or use within 2 wk or MAO inhibitor is contraindi-
cated). Concurrent use with other 5-HT agonists
or ergot-type compounds (dihydroergotam-
ine) may result inqvasoactive properties (avoid
use within 24 hr of each other). Propranololq
levels and risk of adverse reactions (dosage reduc-
tion recommended).qrisk of serotonin syndrome
when used with SSRI or SNRI antidepressants.
Drug-Natural Products:qrisk of serotinergic
side effects including serotonin syndrome with St.
John’s wort and SAMe.

Route/Dosage
PO (Adults): 5–10 mg (use 5-mg dose in patients
receiving propranolol); may be repeated in 2 hr; not
to exceed 3 doses/24 hr. Dose is same for both types
of tablets.

Availability
Tablets: 5 mg, 10 mg. Orally disintegrating tab-
lets (Maxalt-MLT) (peppermint flavor): 5 mg,
10 mg.

NURSING IMPLICATIONS
Assessment
● Assess pain location, character, intensity, and du-

ration and associated symptoms (photophobia,
phonophobia, nausea, vomiting) during migraine
attack.

● Assess for serotonin syndrome (mental changes
[agitation, hallucinations, coma], autonomic in-
stability [tachycardia, labile BP, hyperthermia],
neuromuscular aberations [hyper reflexia, inco-
ordination], and/or GI symptoms [nausea, vomit-
ing, diarrhea]), especially in patients taking other
serotonergic drugs (SSRIs, SNRIs).

Potential Nursing Diagnoses
Acute pain (Indications)

Implementation
● PO: Tablets should be swallowed whole with liq-

uid.
● Orally disintegrating tablets should be left in the

package until use. Remove from the blister
pouch. Do not push tablet through the blister;
peel open the blister pack with dry hands and
place tablet on tongue. Tablet will dissolve rapidly
and be swallowed with saliva. No liquid is needed
to take the orally disintegrating tablet.

Patient/Family Teaching
● Inform patient that rizatriptan should be used

only during a migraine attack. It is meant to be
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used for relief of migraine attacks but not to pre-
vent or reduce the number of attacks.

● Instruct patient to administer rizatriptan as soon
as symptoms of a migraine attack appear, but it
may be administered at any time during an attack.
If migraine symptoms return, a second dose may
be used. Allow at least 2 hr between doses, and
do not use more than 30 mg in any 24-hr period.

● If first dose does not relieve headache, additional
rizatriptan doses are not likely to be effective; no-
tify health care professional.

● Caution patient not to take rizatriptan within 24
hr of other vascular headache suppressants.

● Advise patient that lying down in a darkened
room after rizatriptan administration may further
help relieve headache.

● Advise patient to notify health care professional
before next dose of rizatriptan if pain or tightness
in the chest occurs during use. If pain is severe or
does not subside, notify health care professional
immediately. If feelings of tingling, heat, flushing,
heaviness, pressure, drowsiness, dizziness, tired-
ness, or sickness develop, discuss with health
care professional at next visit.

● May cause dizziness or drowsiness. Caution pa-
tient to avoid driving or other activities requiring
alertness until response to medication is known.

● Advise patient to avoid alcohol, which aggravates
headaches, during rizatriptan use.

● Advise patient to notify health care professional
immediately if signs or symptoms of serotonin
syndrome occur.

● Caution female patient to avoid rizatriptan if preg-
nant or breastfeeding, or if pregnancy is sus-
pected or planned. Adequate contraception
should be used during therapy.

Evaluation/Desired Outcomes
● Relief of migraine attack.

roflumilast (row-floo-mi-last)
Daliresp
Classification
Therapeutic: COPD agents
Pharmacologic: phosphodiesterase inhibi-
tors

Pregnancy Category C

Indications
Topthe risk of exacerbations in severe COPD pa-
tients that have a history of chronic bronchitis with
exacerbations.

Action
Roflumilast and one active metabolite (roflumilast
N-oxide) act as selective inhibitors of phosphodies-

terase 4 (PDE4), responsible for breaking down 3’,
5’-adenosine monophosphate (cAMP). Resulting in-
tracellular accumulation of cAMP in lung tissue. Re-
duces cells (neutrophils, eosinophils and total cells)
in sputum. Therapeutic Effects:pexacerbations
in COPD patients.

Pharmacokinetics
Absorption: Well absorbed following oral admin-
istration.
Distribution: Parent drug and metabolites proba-
bly enter breast milk.
Protein Binding: Roflumilast—99%; roflumi-
last N-oxide—97%.
Metabolism and Excretion: Mostly metabolized
(87.5%), primarily by CYP3A4 and CYP1A2 enzyme
systems One metabolite, roflumilast N-oxide in phar-
macologically active. Inactive metabolites excreted
in urine.
Half-life: Roflumilast— 17 hr; roflumilast N-ox-
ide—30 hr.

TIME/ACTION PROFILE (blood levels)

ROUTE ONSET PEAK DURATION

PO unknown 1 (4–13†) 24 hr

†For roflumilast N-oxide.

Contraindications/Precautions
Contraindicated in: Acute bronchospasm; Mod-
erate to severe hepatic impairment; Concurrent use
of strong inducers of CYP3A4 and CYP1A2 enzyme
system; Lactation: Avoid breast-feeding.
Use Cautiously in: History of depression/suicidal
thoughts; OB: Use only if potential maternal benefit
justifies potential risk to the fetus; Pedi: Safe and ef-
fective use in children has not been established.

Adverse Reactions/Side Effects
CNS: SUICIDAL THOUGHTS, anxiety, depression, dizzi-
ness, headache, insomnia. GI: diarrhea, abdominal
pain,pappetitite, dyspepsia, gastritis, nausea, vom-
iting. Metab: weight loss. MS: muscle spasms.
Neuro: tremor.

Interactions
Drug-Drug: Strong inducers of the CYP3A4
and CYP1A2 enzyme systems, including rifam-
picin, phenobarbital, carbamazepine, and phe-
nytoinpblood levels and effectiveness; concurrent
use should be avoided. Blood levels and risk of ad-
verse reactionsqby concurrent use of inhibitors
of the CYP3A4 enzyme system and dual inhibi-
tors of the CP3A4 and CYP1A2 enzyme systems
including erythomycin, ketoconazole, fluvox-
amine, and cimetidine. Gestodene and ethinyl
estradiol may alsoqlevels and risk of adverse re-
actions; risk should be considered.
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Route/Dosage
PO (Adults): 500 mcg once daily.

Availability
Tablets: 500 mcg.

NURSING IMPLICATIONS
Assessment
● Assess respiratory status periodically during ther-

apy.
● Monitor weight regularly. If unexplained or clini-

cally significant weight loss occurs, evaluate
weight loss and consider discontinuation of roflu-
milast.

● Assess mental status (orientation, mood, behav-
ior) before and periodically during therapy. As-
sess for suicidal tendencies.

Potential Nursing Diagnoses
Ineffective airway clearance

Implementation
● PO: Administer without regard to food.

Patient/Family Teaching
● Instruct patient to take roflumilast as directed.

Advise patient to read Medication Guide before
starting therapy and with each Rx refill; new in-
formation may be available.

● Inform patient that roflumilast is not a bronchod-
ilator and should not be used for treating sudden
breathing problems.

● Advise patient to monitor weight regularly. If
weight loss occurs, notify health care profes-
sional; may require discontinuation of therapy.

● Advise patient and family to notify health care
professional if thoughts about suicide or dying,
attempts to commit suicide, trouble sleeping, new
or worse depression, new or worse anxiety, act-
ing on dangerous impulses, or other unusual
changes in behavior or mood occur.

● Instruct patient to notify health care professional
of all Rx or OTC medications, vitamins, or herbal
products being taken and to avoid concurrent use
of Rx, OTC, and herbal products without consult-
ing health care professional.

● Advise female patient to notify health care profes-
sional if pregnancy is planned or suspected or if
breastfeeding.

Evaluation/Desired Outcomes
● pin the number of flare-ups or the worsening of

COPD symptoms (exacerbations).

rOPINIRole (roe-pin-i-role)
Requip, Requip XL

Classification
Therapeutic: antiparkinson agents
Pharmacologic: dopamine agonists

Pregnancy Category C

Indications
Management of signs and symptoms of idiopathic
Parkinson’s disease. Restless leg syndrome (imme-
diate-release only).

Action
Stimulates dopamine receptors in the brain. Thera-
peutic Effects: Decreased tremor and rigidity in
Parkinson’s disease. Decreased leg restlessness.

Pharmacokinetics
Absorption: 55% absorbed following oral admin-
istration.
Distribution: Widely distributed.
Metabolism and Excretion: Extensively metabo-
lized by the liver (by cytochrome P450 CYP1A2 en-
zyme system); �10% excreted unchanged in urine.
Half-life: 6 hr.

TIME/ACTION PROFILE

ROUTE ONSET PEAK DURATION

PO unknown unknown 8 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity.
Use Cautiously in: Hepatic impairment (slower
titration may be required); Severe cardiovascular
disease; OB, Lactation, Pedi: Safety not established;
may inhibit lactationGeri:qrisk of hallucinations.

Adverse Reactions/Side Effects
CNS: SLEEP ATTACKS, dizziness, syncope, confusion,
drowsiness, fatigue, hallucinations, headache, dyski-
nesia, urges (gambling, sexual), weakness. EENT: ab-
normal vision. CV: orthostatic hypotension, peripheral
edema. GI: constipation, dry mouth, dyspepsia, nausea,
vomiting. Derm: sweating, melanoma.

Interactions
Drug-Drug: Drugs that alter the activity of cy-
tochrome P450 CYP1A2 enzyme system may af-
fect the activity of ropinirole. Effects may beqby es-
trogens. Effects may bepby phenothiazines,
butyrophenones, thioxanthenes, or metoclo-
pramide. Mayqeffects of levodopa (may allow
dosepof levodopa).

Route/Dosage
PO (Adults): Parkinson’s disease— Immediate-
release: 0.25 mg 3 times daily for 1 wk, then 0.5 mg
3 times daily for 1 wk, then 0.75 mg 3 times daily for
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1 wk, then 1 mg 3 times daily for 1 wk; then mayq
by 1.5 mg/day every wk up to 9 mg/day; then mayq
by up to 3 mg/day every wk up to 24 mg/day; Ex-
tended-release: 2 mg once daily for 1–2 wk; mayq
by 2 mg/day every wk up to 24 mg/day. Restless leg
syndrome—0.25 mg once daily initially, 1–3 hr
before bedtime. After 2 days,qto 0.5 mg once daily
and to 1 mg once daily by the end of first week of
dosing, thenqby 0.5 mg weekly, up to 4 mg/day as
needed/tolerated.

Availability (generic available)
Tablets: 0.25 mg, 0.5 mg, 1 mg, 2 mg, 3 mg, 4 mg,
5 mg. Extended-release tablets: 2 mg, 4 mg, 6
mg, 8 mg, 12 mg.

NURSING IMPLICATIONS
Assessment
● Assess BP periodically during therapy.
● Assess patient for drowsiness and sleep attacks.

Drowsiness is a common side effect of ropinirole,
but sleep attacks or episodes of falling asleep during
activities that require active participation may occur
without warning. Assess patient for concomitant
medications that have sedating effects or may in-
crease serum ropinirole levels (see Interactions).
May require discontinuation of therapy.

● Parkinson’s Disease: Assess patient for signs
and symptoms of Parkinson’s disease (tremor,
muscle weakness and rigidity, ataxic gait) prior
to and during therapy.

● Restless Leg Syndrome: Assess sleep patterns
and frequency of restless leg disturbances.

● Lab Test Considerations: May causeqBUN.

Potential Nursing Diagnoses
Impaired physical mobility (Indications)
Risk for injury (Indications, Side Effects)

Implementation
● Do not confuse ropinirole with Risperdal (risper-

idone) or risperidone.
● PO: May be administered with or without food.

Administration with food may decrease nausea.
Extended-release tablets should be swallowed
whole; do not break, crush, or chew.

Patient/Family Teaching
● Instruct patient to take medication exactly as di-

rected. Missed doses should be taken as soon as
possible, but not if almost time for next dose. Do
not double doses.

● Caution patient to change positions slowly to min-
imize orthostatic hypotension.

● May cause drowsiness and unexpected episodes
of falling asleep. Caution patient to avoid driving
or other activities requiring alertness until re-
sponse to medication is known. Advise patient to

notify health care professional if episodes of fall-
ing asleep occur.

● Advise patient to avoid alcohol and other CNS de-
pressants concurrently with ropinirole.

● Advise patient that increasing fluids, sugarless
gum or candy, ice, or saliva substitutes may help
minimize dry mouth. Consult health care profes-
sional if dry mouth continues for �2 wk.

● Advise patient to have periodic skin exams to
check for lesions that may be melanoma.

● Advise patient to notify health care professional if
new or increased gambling, sexual, or other in-
tense urges occur.

Evaluation/Desired Outcomes
● Decreased tremor and rigidity in Parkinson’s dis-

ease.
● Decrease in restless legs and improved sleep.

ropivacaine, See EPIDURAL LOCAL
ANESTHETICS.

REMS

rosiglitazone
(roe-zi-glit-a-zone)
Avandia
Classification
Therapeutic: antidiabetics
Pharmacologic: thiazolidinediones

Pregnancy Category C

Indications
Type 2 diabetes mellitus (with diet and exercise); may
be used with metformin, sulfonylureas, or insulin (pa-
tients should only be newly initiated on this drug if they
are unable to achieve glucose control with other medi-
cations and are unable to take pioglitazone).

Action
Improves sensitivity to insulin by acting as an agonist
at receptor sites involved in insulin responsiveness
and subsequent glucose production and utilization.
Requires insulin for activity. Therapeutic Effects:
Decreased insulin resistance, resulting in glycemic
control without hypoglycemia.

Pharmacokinetics
Absorption: Well absorbed (99%) following oral
administration.
Distribution: Unknown.
Protein Binding: 99.8% bound to plasma proteins.
Metabolism and Excretion: Entirely metabo-
lized by the liver.
Half-life: 3.2–3.6 hr (qin liver disease).
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TIME/ACTION PROFILE (effects on blood
glucose)

ROUTE ONSET PEAK DURATION

PO unknown unknown 12–24 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Diabetic
ketoacidosis; Clinical evidence of active liver disease
or increased ALT (�2.5 times upper limit of nor-
mal); Renal dysfunction (creatinine over 1.5 mg/dL
in males or 1.4 mg/dL in females; OB, Lactation: Po-
tential for fetal or infant harm. Insulin monotherapy
should be used; Pedi: Safety and effectiveness not es-
tablished.
Use Cautiously in: Edema; HF (avoid use in mod-
erate to severe HF unless benefits outweigh risks);
Concurrent use with insulin (mayqrisk of adverse
cardiovascular reactions); Hepatic impairment; OB:
May restore ovulation and risk of pregnancy in pre-
menopausal women; Geri: Dosepand careful titra-
tion recommended due to age-relatedpin renal
function. Avoid maximum dose. Should not be given
to patients �80 yr.

Adverse Reactions/Side Effects
CNS: STROKE. CV: HF, MYOCARDIAL INFARCTION,
edema. EENT: new onset and worsening diabetic
macular edema. Derm: urticaria. GI: hepatitis,q
liver enzymes. Hemat: anemia. Metab: lactic aci-
dosis,qtotal cholesterol, LDL and HDL, weight
gain. Misc: ANGIOEDEMA (rare), fractures (arm,
hand, foot) in female patients.

Interactions
Drug-Drug: Concurrent use with rifampinplev-
els and maypeffectiveness. Gemfibrozilqlevels
and mayqrisk of hypoglycemia (pdose of rosiglita-
zone).
Drug-Natural Products: Glucosamine may
worsen blood glucose control. Chromium and co-
enzyme Q-10 may produce additive hypoglycemic
effects.

Route/Dosage
PO (Adults): 4 mg as a single dose once daily or 2
mg twice daily; after 8 wk, may beqif necessary to 8
mg once daily or 4 mg twice daily.

Availability
Tablets: 2 mg, 4 mg, 8 mg. In combination
with: metformin (Avandamet), glimepiride (Avan-
daryl). See Appendix B.

NURSING IMPLICATIONS
Assessment
● Observe patient taking concurrent insulin for

signs and symptoms of hypoglycemia (sweating,
hunger, weakness, dizziness, tremor, tachycardia,
anxiety).

● Assess patient for edema and signs of HF (dysp-
nea, rales/crackles, peripheral edema, weight
gain, jugular venous distention). May require dis-
continuation of rosiglitazone.

● Assess patient for signs of lactic acidosis (mal-
aise, myalgias, respiratory distress, somnolence,
nonspecific abdominal distress).

● Lab Test Considerations: Monitor serum glu-
cose and glycosylated hemoglobin periodically
during therapy to evaluate effectiveness.

● Monitor CBC with differential periodically during
therapy. May causepin hemoglobin, hematocrit,
and WBC, usually during the first 4–8 wk of ther-
apy; then levels stabilize.

● Monitor AST and ALT prior to initiating therapy
and periodically thereafter or if jaundice or
symptoms of hepatic dysfunction occur. May
cause irreversibleqin AST and ALT or hepatic
failure (rare). If ALT increases to �3 times the
upper limit of normal, recheck ALT promptly.
Discontinue rosiglitazone if ALT remains �3
times normal.

● May causeqin total cholesterol, LDL, and HDL
andpin free fatty acids.

● Monitor renal function tests prior to initiating ther-
apy and periodically thereafter (BUN, creatinine,
creatinine clearance), especially in older adults.

Potential Nursing Diagnoses
Imbalanced nutrition: more than body requirements
(Indications)

Implementation
● Do not confuse Avandia (rosiglitazone) with

Prandin (repaglinide) or Coumadin (warfarin).
● Rosiglitazone is available only through a re-

stricted distribution program called the AVAN-
DIA-Rosiglitazone Medicines Access Program.
Both prescribers and patients need to enroll in
the program. To enroll, call 1-800-AVANDIA or
visit www.AVANDIA.com.

● Patients stabilized on a diabetic regimen who are
exposed to stress, fever, trauma, infection, or sur-
gery may require administration of insulin.

● PO: May be administered with or without meals.

Patient/Family Teaching
● Instruct patient to take medication as directed. If

dose for 1 day is missed, do not double dose the

http://www.AVANDIA.com
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next day. Explain the AVANDIA-Rosiglitazone
Medicines Access Program to patient.

● Explain to patient that this medication controls
hyperglycemia but does not cure diabetes. Ther-
apy is long term.

● Review signs of hypoglycemia and hyperglycemia
with patient. If hypoglycemia occurs, advise pa-
tient to take a glass of orange juice or 2–3 tsp of
sugar, honey, or corn syrup dissolved in water
and notify health care professional.

● Encourage patient to follow prescribed diet, med-
ication, and exercise regimen to prevent hypogly-
cemic or hyperglycemic episodes.

● Instruct patient in proper testing of serum glu-
cose and ketones. These tests should be closely
monitored during periods of stress or illness and
health care professional notified if significant
changes occur.

● Advise patient to notify health care professional
immediately if signs of hepatic dysfunction (nau-
sea, vomiting, abdominal pain, fatigue, anorexia,
dark urine, jaundice), HF, or lactic acidosis
(malaise, myalgias, respiratory distress, somno-

lence, nonspecific abdominal distress, hypother-
mia, hypotension, and bradyarrhythmias) occur.

● Advise patient to inform health care professional
of medication regimen prior to treatment, studies
using IV contrast, or surgery.

● Advise patient to carry a form of sugar (sugar pack-
ets, candy) and identification describing disease pro-
cess and medication regimen at all times.

● Insulin is the preferred method of controlling
blood glucose during pregnancy. Counsel female
patients that higher doses of oral contraceptives
or a form of contraception other than oral con-
traceptives may be required and to notify health
care professional promptly if pregnancy is
planned or suspected.

● Emphasize the importance of routine follow-up
exams.

Evaluation/Desired Outcomes
● Control of blood glucose levels.

rosuvastatin, See HMG-CoA
REDUCTASE INHIBITORS (statins).
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SALICYLATES
aspirin (as-pir-in)

Arthrinol, Arthrisin, Artria S.R,
ASA, Asaphen, Ascriptin, Aspercin,
Aspergum, Aspirtab, Astrin, Bayer
Aspirin, Bufferin, Coryphen, Easprin,
Ecotrin, Entrophen, Genacote, Ha-
lfprin, Headache Tablets, Healthprin,

Novasen, Rivasa, St. Joseph Adult
Chewable Aspirin, ZORprin
choline and magnesium salicy-
lates
(koe-leen mag-nee-zhum sal-i-sil-
ates)
Trilisate
magnesium salicylate
(mag-nee-zhum sal-i-sil-ate)

Doan’s Backache Pills, Doan’s Extra
Strength, Keygesic, Momentum
salsalate (sal-sa-late)
Disalcid
Classification
Therapeutic: antipyretics, nonopioid analge-
sics
Pharmacologic: salicylates

Pregnancy Category D (aspirin—first tri-
mester), C (magnesium salicylate, salsa-
late—first trimester)

Indications
Inflammatory disorders including: Rheumatoid ar-
thritis, Osteoarthritis. Mild to moderate pain. Fever.
Aspirin: Prophylaxis of transient ischemic attacks
and MI.

Action
Produce analgesia and reduce inflammation and fe-
ver by inhibiting the production of prostaglandins.
Aspirin Only: Decreases platelet aggregation.
Therapeutic Effects: Analgesia. Reduction of in-
flammation. Reduction of fever. Aspirin: Decreased
incidence of transient ischemic attacks and MI.

Pharmacokinetics
Absorption: Aspirin—Well absorbed from the
upper small intestine; absorption from enteric-
coated preparations may be unreliable; rectal ab-
sorption is slow and variable. Choline and magne-
sium salicylates—Well absorbed after oral
administration. Salsalate—Splits into 2 molecules

of salicylic acid after oral administration; absorbed
in the small intestine.
Distribution: All salicylates are rapidly and widely
distributed; cross the placenta and enter breast
milk.
Metabolism and Excretion: Extensively metabo-
lized by the liver; inactive metabolites excreted by
the kidneys. Amount excreted unchanged by the kid-
neys depends on urine pH; as pH increases, amount
excreted unchanged increases from 2–3% up to
80%.
Half-life: 2–3 hr for low doses; up to 15–30 hr
with larger doses because of saturation of liver me-
tabolism.

TIME/ACTION PROFILE (analgesia/fever
reduction†)

ROUTE ONSET PEAK DURATION

Aspirin–PO 5–30 min 1–3 hr 3–6 hr
Aspirin–PO-

ER
5–30 min 2–4 hr 8–12 hr

Aspirin–Rect 1–2 hr 4–5 hr 7 hr
All other sa-

licylates–
PO

5–30 min 1–3 hr 3–6 hr

†Antirheumatic effect may take 2– 3 wk of chronic dosing

Contraindications/Precautions
Contraindicated in: Hypersensitivity to aspirin,
tartrazine (FDC yellow dye #5), or other salicylates;
Cross-sensitivity with other NSAIDs may exist (less
with nonaspirin salicylates); Bleeding disorders or
thrombocytopenia (more important with aspirin);
Children or adolescents with viral infections (may
increase the risk of Reye’s syndrome); Peri-opera-
tive pain from coronary artery bypass graft (CABG)
surgery.
Use Cautiously in: History of GI bleeding or ulcer
disease; Chronic alcohol use/abuse; Severe renal
disease (magnesium toxicity may occur with magne-
sium salicylate); Severe hepatic disease; Cardiovas-
cular disease or risk factors for cardiovascular dis-
ease (mayqrisk of serious cardiovascular
thrombotic events, myocardial infarction, and
stroke, especially with prolonged use); OB: Salicy-
lates may have adverse effects on fetus and mother
and, in general, should be avoided during preg-
nancy, especially during the 3rd trimester; Lactation:
Safety not established; Geri:qrisk of adverse reac-
tions especially GI bleeding; more sensitive to toxic
levels.

Adverse Reactions/Side Effects
EENT: tinnitus. GI: GI BLEEDING, dyspepsia, epigas-
tric distress, nausea, abdominal pain, anorexia, hep-
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atotoxicity, vomiting. Derm: salsalate— EXFOLIA-
TIVE DERMATITIS, STEVENS-JOHNSON SYNDROME, TOXIC

EPIDERMAL NECROLYSIS. Hemat: aspirin—anemia,
hemolysis, increased bleeding time. Misc: allergic
reactions including ANAPHYLAXIS and LARYNGEAL

EDEMA.

Interactions
Drug-Drug: Aspirin mayqthe risk of bleeding
with warfarin, heparin, heparin-like agents,
thrombolytic agents, ticlopidine, clopidogrel,
abciximab, tirofiban, or eptifibatide, although
these agents are frequently used safely in combina-
tion and in sequence. Ibuprofen may negate the car-
dioprotective antiplatelet effects of low-dose aspirin.
Aspirin mayqrisk of bleeding with cefoperazone,
cefotetan, and valproic acid. Mayqactivity of
penicillins, phenytoin, methotrexate, valproic
acid, oral hypoglycemic agents, and sulfona-
mides. Maypbeneficial effects of probenecid.
Corticosteroids maypserum salicylate levels.
Urinary acidificationqreabsorption and mayq
serum salicylate levels. Alkalinization of the
urine or the ingestion of large amounts of antacids
qexcretion andpserum salicylate levels. May blunt
the therapeutic response to diuretics, and anti-
hypertensives.qrisk of GI irritation with NSAIDs.
Drug-Natural Products:qanticoagulant effect
and bleeding risk when using aspirin with arnica,
chamomile, clove, feverfew, garlic, ginger,
ginkgo, Panax ginseng, and others.
Drug-Food: Foods capable of acidifying the
urine (see Appendix M) mayqserum salicylate lev-
els.

Route/Dosage
Aspirin
Pain/Fever
PO, Rect (Adults): 325–1000 mg q 4–6 hr (not
to exceed 4 g/day). Extended-release tablets—
650 mg q 8 hr or 800 mg q 12 hr.
PO, Rect (Children 2–11 yr): 10–15 mg/kg q
4–6 hr (not to exceed 4 g/day).

Inflammation
PO (Adults): 2.4 g/day initially; increased to main-
tenance dose of 3.6–5.4 g/day in divided doses (up
to 7.8 g/day for acute rheumatic fever).
PO (Children): 60–100 mg/kg/day in divided
doses (up to 130 mg/kg/day for acute rheumatic fe-
ver).

Prevention of Transient Ischemic Attacks
PO (Adults): 50–325 mg once daily.

Prevention of Myocardial Infarction
PO (Adults): 80–325 mg once daily.
PO (Children): 3–10 mg/kg once daily (round
dose to a convenient amount).

Kawasaki Disease
PO (Children): 80–100 mg/kg/day in 4 divided
doses until fever resolves; may be followed by main-
tenance dose of 3–5 mg/kg/day as a single dose for
up to 8 wk.

Magnesium Salicylate
PO (Adults): 304 mg q 4 hr or 467 mg q 6 hr.

Choline and Magnesium Salicylates
5 mL of liquid equivalent to 500 mg salicylate or 650
mg of aspirin. Tablet strength expressed in mg of
salicylate: 500-mg tablet equivalent to 650 mg of as-
pirin, 750-mg tablet equivalent to 975 mg of aspirin,
1000-mg tablet equivalent to 1.3 g of aspirin.
PO (Adults): Anti-inflammatory—3 g/day of sal-
icylate at bedtime or in 2–3 divided doses (not to
exceed 4.5 g/day).
PO (Children �37 kg): 2.25 g of salicylate/day in
2 divided doses.
PO (Children �37 kg): 50 mg of salicylate/kg/day
in 2 divided doses.

Salsalate
PO (Adults): 1 g 3 times daily initially; further titra-
tion may be required.

Availability
Aspirin (generic available)
Tablets: 81 mgOTC, 162.5 mgOTC, 325 mgOTC, 500
mgOTC, 650 mgOTC, 975 mgOTC. Chewable tab-
lets: 80 mgOTC, 81 mgOTC. Chewing gum: 227
mgOTC. Dispersible tablets: 325 mgOTC, 500 mgOTC.
Enteric-coated (delayed-release) tablets: 80
mgOTC, 165 mgOTC, 300 mgOTC, 325 mgOTC, 500
mgOTC, 600 mgOTC, 650 mgOTC, 975 mgOTC. Ex-
tended-release tablets: 325 mgOTC, 650 mgOTC,
800 mg. Delayed-release capsules: 325 mgOTC,

500 mgOTC. Suppositories: 60 mgOTC, 120 mgOTC,
125 mgOTC, 130 mgOTC, 150 mgOTC, 160 mgOTC,
195 mgOTC, 200 mgOTC, 300 mgOTC, 320 mgOTC,
325 mgOTC, 600 mgOTC, 640 mgOTC, 650 mgOTC, 1.2
gOTC. In combination with: antihistamines, de-
congestants, cough suppressantsOTC, and opioids.
See Appendix B.

Choline and Magnesium Salicylates
(listed as salicylate content)
Liquid: 500 mg/5 mL.

Magnesium Salicylate (generic available)
Tablets: 580 mgOTC, 600 mg, 650 mgOTC.

Salsalate (generic available)
Tablets: 500 mg, 750 mg.
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NURSING IMPLICATIONS
Assessment
● Patients who have asthma, allergies, and nasal

polyps or who are allergic to tartrazine are at an
increased risk for developing hypersensitivity re-
actions.

● Assess for rash periodically during therapy. May
cause Stevens-Johnson syndrome or toxic epider-
mal necrolysis. Discontinue therapy if severe or if
accompanied with fever, general malaise, fatigue,
muscle or joint aches, blisters, oral lesions, con-
junctivitis, hepatitis and/or eosinophilia.

● Pain: Assess pain and limitation of movement; note
type, location, and intensity before and at the peak
(see Time/Action Profile) after administration.

● Fever: Assess fever and note associated signs (di-
aphoresis, tachycardia, malaise, chills).

● Lab Test Considerations: Monitor hepatic
function before antirheumatic therapy and if
symptoms of hepatotoxicity occur; more likely in
patients, especially children, with rheumatic fe-
ver, systemic lupus erythematosus, juvenile ar-
thritis, or pre-existing hepatic disease. May cause
qserum AST, ALT, and alkaline phosphatase, es-
pecially when plasma concentrations exceed 25
mg/100 mL. May return to normal despite contin-
ued use or dose reduction. If severe abnormali-
ties or active liver disease occurs, discontinue
and use with caution in future.

● Monitor serum salicylate levels periodically with
prolonged high-dose therapy to determine dose,
safety, and efficacy, especially in children with Ka-
wasaki disease.

● Aspirin: Prolongs bleeding time for 4–7 days
and, in large doses, may cause prolonged pro-
thrombin time. Monitor hematocrit periodically
in prolonged high-dose therapy to assess for GI
blood loss.

● Toxicity and Overdose: Monitor patient for
the onset of tinnitus, headache, hyperventilation,
agitation, mental confusion, lethargy, diarrhea,
and sweating. If these symptoms appear, withhold
medication and notify health care professional
immediately.

Potential Nursing Diagnoses
Acute pain (Indications)
Impaired physical mobility (Indications)

Implementation
● Use lowest effective dose for shortest period of time.
● PO: Administer after meals or with food or an

antacid to minimize gastric irritation. Food slows
but does not alter the total amount absorbed.

● Do not crush or chew enteric-coated tablets. Do
not take antacids within 1–2 hr of enteric-coated
tablets. Chewable tablets may be chewed, dis-
solved in liquid, or swallowed whole. Some ex-
tended-release tablets may be broken or crum-
bled but must not be ground up before
swallowing. See manufacturer’s prescribing in-
formation for individual products.

Patient/Family Teaching
● Instruct patient to take salicylates with a full glass

of water and to remain in an upright position for
15–30 min after administration.

● Advise patient to report tinnitus; unusual bleeding
of gums; bruising; black, tarry stools; or fever
lasting longer than 3 days.

● Caution patient to avoid concurrent use of alco-
hol with this medication to minimize possible
gastric irritation; 3 or more glasses of alcohol per
day may increase the risk of GI bleeding. Caution
patient to avoid taking concurrently with aceta-
minophen or NSAIDs for more than a few days,
unless directed by health care professional to
prevent analgesic nephropathy.

● Teach patients on a sodium-restricted diet to
avoid effervescent tablets or buffered-aspirin
preparations.

● Tablets with an acetic (vinegar-like) odor should
be discarded.

● Instruct patient to notify health care professional
if rash or signs and symptoms of hypersensitivity
reaction occurs.

● Advise patients on long-term therapy to inform
health care professional of medication regimen
before surgery. Aspirin may need to be withheld
for 1 wk before surgery.

● Pedi: Centers for Disease Control and Prevention
warns against giving aspirin to children or ado-
lescents with varicella (chickenpox) or influenza-
like or viral illnesses because of a possible asso-
ciation with Reye’s syndrome.

● Transient Ischemic Attacks or MI: Advise pa-
tients receiving aspirin prophylactically to take
only prescribed dose. Increasing the dose has not
been found to provide additional benefits.

Evaluation/Desired Outcomes
● Relief of mild to moderate discomfort.
● Increased ease of joint movement. May take 2–3

wk for maximum effectiveness.
● Reduction of fever.
● Prevention of transient ischemic attacks.
● Prevention of MI.
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salmeterol (sal-me-te-role)
Serevent Diskus
Classification
Therapeutic: bronchodilators
Pharmacologic: adrenergics

Pregnancy Category C

Indications
As concomitant therapy for the treatment of asthma
and the prevention of bronchospasm in patients who
are currently taking but are inadequately controlled
on a long-term asthma-control medication (e.g. in-
haled corticosteroid). Prevention of exercise-in-
duced bronchospasm. Maintenance treatment to
prevent bronchospasm in chronic obstructive pul-
monary disease (COPD) including chronic bronchi-
tis and emphysema.

Action
Produces accumulation of cyclic adenosine mono-
phosphate (cAMP) at beta2-adrenergic receptors.
Relatively specific for beta (pulmonary) receptors.
Therapeutic Effects: Bronchodilation.

Pharmacokinetics
Absorption: Minimal systemic absorption follows
inhalation.
Distribution: Action is primarily local.
Metabolism and Excretion: Unknown.
Half-life: 3–4 hr.

TIME/ACTION PROFILE (bronchodilation)

ROUTE ONSET PEAK DURATION

Inhalation 10–25 min 3–4 hr 12 hr†

†9 hr in adolescents

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Acute at-
tack of asthma (onset of action is delayed); Patients
not receiving a long-term asthma-control medica-
tion (e.g. inhaled corticosteroid); Patients whose
asthma is currently controlled on low- or medium-
dose inhaled corticosteroid therapy.
Use Cautiously in: Cardiovascular disease (in-
cluding angina and hypertension); Seizure disor-
ders; Diabetes; Glaucoma; Hyperthyroidism; Pheo-
chromocytoma; Excessive use (may lead to
tolerance and paradoxical bronchospasm); OB: Use
only if potential benefit justifies potential risk to fe-
tus; may inhibit contractions during labor; Lactation:
Use only if potential benefit justifies potential risk to
infant. Consider discontinuing breast-feeding while
on salmeterol; Pedi: Children �4 yr (safety not estal-
ished); a fixed-dose combination product contain-

ing salmeterol and an inhaled corticosteroid should
be strongly considered to ensure adherence.

Adverse Reactions/Side Effects
CNS: headache, nervousness. CV: palpitations,
tachycardia. GI: abdominal pain, diarrhea, nausea.
MS: muscle cramps/soreness. Neuro: trembling.
Resp: ASTHMA-RELATED DEATH, paradoxical bron-
chospasm, cough.

Interactions
Drug-Drug: Beta blockers mayptherapeutic ef-
fects. MAO inhibitors and tricyclic antidepres-
sants potentiate cardiovascular effects.qlevels and
qrisk of cardiovascular effects when used with po-
tent CYP3A4 inhibitors (e.g., ketoconazole, itra-
conazole, ritonavir, atazanavir, clarithromy-
cin, indinavir, nefazodone, nelfinavir, or
saquinavir); concurrent use is not recommended.
Drug-Natural Products: Use with caffeine-con-
taining herbs (cola nut, guarana, mate, tea, cof-
fee)qstimulant effect.

Route/Dosage
Asthma
Inhaln (Adults and Children �4 yr): 50 mcg
(one inhalation) twice daily (approximately 12 hr
apart).

Prevention of Exercise-Induced Broncho-
spasm
Inhaln (Adults and Children �4 yr): 50 mcg
(one inhalation) at least 30 min before exercise; ad-
ditional doses should not be used for at least 12 hr.

COPD
Inhaln (Adults): 50 mcg (one inhalation) twice
daily (approximately 12 hr apart).

Availability
Powder for oral inhalation (Serevent Diskus):
50 mcg/blister. In combination with: fluticasone
(Advair Diskus, Advair HFA, see Appendix B).

NURSING IMPLICATIONS
Assessment
● Assess lung sounds, pulse, and BP before admin-

istration and periodically during therapy.
● Monitor pulmonary function tests before initiating

therapy and periodically during therapy.
● Observe for paradoxical bronchospasm (wheez-

ing, dyspnea, tightness in chest) and hypersensi-
tivity reaction (rash; urticaria; swelling of the
face, lips, or eyelids). Frequently occurs with first
use of new canister or vial. If condition occurs,
withhold medication and notify physician or other
health care professional immediately.

● Lab Test Considerations: May causeqserum
glucose concentrations; occurs rarely with rec-
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ommended doses and is more pronounced with
frequent use of high doses.

● May causepserum potassium concentrations,
which are usually transient and dose related;
rarely occurs at recommended doses and is more
pronounced with frequent use of high doses.

● Toxicity and Overdose: Symptoms of over-
dose include persistent agitation, chest pain or
discomfort, decreased BP, dizziness, hyperglyce-
mia, hypokalemia, seizures, tachyarrhythmias,
persistent trembling, and vomiting.

● Treatment includes discontinuing salmeterol and
other beta-adrenergic agonists and providing
symptomatic, supportive therapy. Cardioselective
beta blockers are used cautiously because they
may induce bronchospasm.

Potential Nursing Diagnoses
Ineffective airway clearance (Indications)

Implementation
● Salmeterol should be used along with an inhaled

corticosteroid, not as monotherapy. Patients tak-
ing salmeterol twice daily should not use addi-
tional doses for exercise-induced bronchospasm.

● Inhaln: Once removed from foil overwrap, dis-
card diskus when every blister has been used or 6
wk have passed, whichever comes first.

● Do not use a spacer with powder for inhalation.

Patient/Family Teaching
● Advise patient to take salmeterol as directed. Do

not use more than the prescribed dose. If a regu-
larly scheduled dose is missed, use as soon as
possible and resume regular schedule. Do not
double doses. If symptoms occur before next
dose is due, use a rapid-acting inhaled bronchod-
ilator.

● Instruct patient using powder for inhalation
never to exhale into diskus device and always to
hold device in a level horizontal position. Mouth-
piece should be kept dry; never wash.

● Caution patient not to use salmeterol to treat
acute symptoms. A rapid-acting inhaled beta-ad-
renergic bronchodilator should be used for relief
of acute asthma attacks.

● Advise patients on chronic therapy not to use ad-
ditional salmeterol to prevent exercise-induced
bronchospasm. Patients using salmeterol for pre-
vention of exercise-induced bronchospasm
should not use additional doses of salmeterol for
12 hr after prophylactic administration.

● Advise patient to notify health care professional
immediately if difficulty in breathing persists after
use of salmeterol, if condition worsens, if more

inhalations of rapid-acting bronchodilator than
usual are needed to relieve an acute attack, or if
using 4 or more inhalations of a rapid-acting
bronchodilator for 2 or more consecutive days or
more than 1 canister in an 8-wk period.

● Salmeterol is often used with inhaled corticoste-
roids and is not a substitute for corticosteroids or
adrenergic bronchodilators. Advise patients using
inhalation or systemic corticosteroids to consult
health care professional before stopping or re-
ducing therapy.

● Emphasize the importance of regular follow-up
exams to determine progress during therapy.

Evaluation/Desired Outcomes
● Prevention of bronchospasm or reduction of fre-

quency of acute asthma attacks in patients with
chronic asthma.

● Prevention of exercise-induced asthma.

salsalate, See SALICYLATES.

sargramostim
(sar-gram-oh-stim)
Leukine, rHu GM-CSF (recombinant
human granulocyte/macrophage col-
ony-stimulating factor)
Classification
Therapeutic: colony-stimulating factors
Pharmacologic: biologic response modifiers

Pregnancy Category C

Indications
Acceleration of bone marrow recovery after: Autolo-
gous bone marrow transplantation in patients with
non-Hodgkin’s lymphoma, acute lymphoblastic leu-
kemia, or Hodgkin’s disease, Allogenic bone mar-
row transplantation from HLA-matched donors.
Management of bone marrow transplant failure or
engraftment delay. After induction chemotherapy for
acute myelogenous leukemia (AML) in patients �55
yr. Mobilization and after transplant of autologous
peripheral blood progenitor cells (PBPCs); in-
creases harvest by leukapheresis.

Action
Consists of a glycoprotein produced by recombinant
DNA technique that is capable of binding to and
stimulating the production, division, differentiation,
and activation of granulocytes and macrophages.
Therapeutic Effects: Accelerated recovery of
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bone marrow after autologous bone marrow trans-
plantation, resulting in decreased risk of infection
and other complications.

Pharmacokinetics
Absorption: After IV administration, absorption is
essentially complete. Well absorbed after subcut ad-
ministration.
Distribution: Unknown.
Metabolism and Excretion: Unknown.
Half-life: Unknown.

TIME/ACTION PROFILE (noted as effects on
blood counts)

ROUTE ONSET PEAK DURATION

Subcut, IV rapid unknown 3–7 days

Contraindications/Precautions
Contraindicated in: Presence of �10% leukemic
myeloid blast cells in bone marrow or peripheral
blood; Hypersensitivity to granulocyte macrophage
colony-stimulating factor (GM-CSF), yeast products,
or additives (mannitol, tromethamine, or sucrose);
Pedi: Products containing benzyl alcohol should not
be used in newborns.
Use Cautiously in: Pre-existing fluid retention,
HF, or pulmonary infiltrates; Pre-existing cardiac
disease; Myeloid malignancies; Previous extensive
radiation or chemotherapy (response may be lim-
ited); OB: Use only if clearly needed; Lactation, Pedi:
Safety not established.

Adverse Reactions/Side Effects
CNS: headache, malaise, weakness. Resp: dyspnea.
CV: pericardial effusion, peripheral edema, tran-
sient supraventricular tachycardia. GI: diarrhea.
Derm: itching, rash. MS: arthralgia, bone pain,
myalgia. Misc: chills, fever, first-dose reaction.

Interactions
Drug-Drug: Lithium or corticosteroids may
potentiate myeloproliferative effects of sargramostim
(concurrent use should be undertaken cautiously).

Route/Dosage
After Bone Marrow Transplantation
IV (Adults): 250 mcg/m2/day for 21 days.

Failure/Delay of Engraftment after Bone
Marrow Transplantation
IV (Adults): 250 mcg/m2/day for 14 days; may be
repeated after a 7-day rest between courses; if re-
sults are inadequate, a 3rd course at 500 mcg/m2/
day for 14 days may be given after a 7-day rest.

After Chemotherapy for AML
IV (Adults): 250 mcg/m2/day started around day
11 or 4 days after induction if day 10 bone marrow

is hypoplastic with �5% blast cells and continued
until absolute neutrophil count (ANC) �1500 cells/
mm3 for 3 consecutive days (not to exceed 42 days);
if adverse reactions occur, decrease dose by 50% or
temporarily discontinue.

Mobilization of PBPCs
IV, Subcut (Adults): 250 mcg/m2/day continued
throughout collection of PBPCs.

After PBPC Transplantation
IV, Subcut (Adults): 250 mcg/m2/day continued
until ANC �1500 cells/mm3 for 3 consecutive days.

Availability
Powder for injection: 250 mcg/vial. Solution for
injection: 500 mcg/vial.

NURSING IMPLICATIONS
Assessment
● Monitor heart rate, BP, and respiratory status

during and immediately after infusion. If dyspnea
develops, slow infusion rate by half. Reassess;
medication may need to be discontinued. Assess
for peripheral edema daily throughout therapy.
Capillary leak syndrome (swelling of feet or lower
legs, sudden weight gain, dyspnea) and pleural or
pericardial effusion may occur, usually at doses
�32 mc g/kg/day.

● Monitor for first-dose reaction (flushing, hypo-
tension, syncope, weakness). Does not recur with
first dose of each course but may occur with first
dose of more than 1 course.

● Assess for fever daily during therapy. Usually mild
and dose-related and resolves with discontinua-
tion or administration of antipyretics.

● Assess for arthralgias and myalgias, usually in
lower extremities, which tend to occur when
granulocyte counts are returning to normal. May
also cause mild to moderate bone pain, possibly
from bone marrow expansion. Usually occurs
over 1–3 days before myeloid recovery and oc-
curs in the sternum, spine, pelvis, and long
bones. Treat with analgesics.

● Lab Test Considerations: Obtain a CBC with
differential and platelet count before chemother-
apy and twice weekly during therapy to avoid leu-
kocytosis. Monitor ANC; may increase rapidly. If
ANC �20,000/mm3 or 10,000/mm3 after the na-
dir has occurred or if platelet count �500,000/
mm3, interrupt administration and reduce dose
by half or discontinue. Excessive blood levels
usually return to baseline 3–7 days after discon-
tinuation of therapy. If blast cells appear, sargra-
mostim should be discontinued.

● Monitor renal and hepatic function before and bi-
weekly throughout therapy in patients with renal



Name /bks_51510_deglin_dg/51510_s        01/27/2012 01:46PM     Plate # 0-Composite pg 1135   # 7

saxagliptin 1135

� Canadian drug name. � Genetic implication. Strikethrough � Discontinued.

*CAPITALS indicates life-threatening; underlines indicate most frequent.

S

or hepatic dysfunction. May causeqBUN, creati-
nine, and hepatic enzymes.

● May causepserum albumin concentrations.

Potential Nursing Diagnoses
Risk for infection (Indications)

Implementation
● Administer 2–4 hr after bone marrow transplant

and no earlier than 24 hr after cytotoxic chemo-
therapy or 12 hr after last dose of radiotherapy.

● Refrigerate but do not freeze powder, reconsti-
tuted solution, or diluted solution. Reconstitute
with 1 mL of sterile water without preservatives
injected toward side of vial. Swirl gently to avoid
foaming. Do not shake. Solution should be clear
and colorless. Discard if left at room temperature
for �6 hr. Vial is for 1-time use only.

● Subcut: Administer reconstituted solution with-
out further dilution.

IV Administration

● pH: 7.1–7.7.
● Intermittent Infusion: Diluent: Dilute in

0.9% NaCl. Concentration: If final concentra-
tion is �10 mcg/mL, add 1 mg human albumin
per 1 mL of 0.9% NaCl before addition of sargra-
mostim to prevent absorption of the components
of the drug delivery system. Do not administer
with an in-line filter. Rate: Usually infused over
2–4 hr. Has been administered over 30–60 min,
over 5–12 hr, and as a continuous infusion over
24 hr.

● After bone marrow transplantation or failure
of engraftment: Administer over 2 hr.

● Chemotherapy for AML: Administer over 4 hr.
● Mobilization of PBPCs or PBPC transplant: Ad-

minister as a continuous infusion over 24 hr.
● Y-Site Compatibility: amikacin, aminocaproic

acid, aminophylline, aztreonam, bleomycin, bu-
torphanol, calcium gluconate, carboplatin, car-
mustine, cefazolin, cefepime, cefotaxime, cefote-
tan, ceftriaxone, cefuroxime, cisplatin,
clindamycin, cyclophosphamide, cyclosporine,
cytarabine, dacarbazine, dactinomycin, dexame-
thasone sodium phosphate, diphenhydramine,
dopamine, doxorubicin hydrochloride, doxycy-
cline, droperidol, etoposide, famotidine, fentanyl,
floxuridine, fluconazole, fluorouracil, furosem-
ide, gentamicin, granisetron, heparin, idarubicin,
ifosfamide, immune globulin, levofloxacin, mag-
nesium sulfate, mannitol, mechlorethamine, me-
peridine, mesna, methotrexate, metoclopramide,
metronidazole, mitoxantrone, pentostatin, piper-
acillin/tazobactam, potassium chloride, prochlor-

perazine, promethazine, ranitidine, rituximab,
sodium acetate, teniposide, ticarcillin/clavulan-
ate, trastuzumab, trimethoprim/sulfamethox-
azole, vinblastine, vincristine, zidovudine.

● Y-Site Incompatibility: acyclovir, ampicillin,
ampicillin/sulbactam, cefoperazone, chlorprom-
azine, ganciclovir, haloperidol, hydrocortisone,
hydromorphone, hydroxyzine, imipenem/cilasta-
tin, lorazepam, methylprednisolone sodium suc-
cinate, mitomycin, morphine, nalbuphine, nesiri-
tide, ondansetron, sodium bicarbonate,
tobramycin.

● Additive Incompatibility: Do not admix with
other medications.

Patient/Family Teaching
● Explain purpose of sargramostim to patient.
● Instruct patient to notify health care professional

if dyspnea or palpitations occur.

Evaluation/Desired Outcomes
● Acceleration of bone marrow recovery and de-

creased incidence of infection in patients after
autologous and allogenic bone marrow trans-
plantation, bone marrow transplant failure or en-
graftment delay, chemotherapy for AML, and
PBPC transplantation.

saxagliptin (sax-a-glip-tin)
Onglyza
Classification
Therapeutic: antidiabetics
Pharmacologic: dipeptidyl peptidase-4
(DDP-4) inhibitors

Pregnancy Category B

Indications
Adjunct with diet and exercise to improve glycemic
control in adults with type 2 diabetes mellitus.

Action
Acts as a competitive inhibitor of dipeptidyl pepti-
dase-4 (DPP4) which slows inactivation of incretin
hormones, thereby increasing their concentrations
and reducing fasting and postprandial glucose con-
centrations. Therapeutic Effects: Improved con-
trol of blood glucose.

Pharmacokinetics
Absorption: Well absorbed following oral admin-
istration.
Distribution: Unknown.
Metabolism and Excretion: Metabolized by the
liver via the P450 3A4/5 (CYP3A4/5) enzyme system,
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with conversion to 5–hydroxysaxagliptin, a pharma-
cologically active metabolite; 24% of saxagliptin is
excreted unchanged in urine, 36% of hydroxysaxag-
liptin is excreted unchanged in urine, 22% is elimi-
nated in feces as unabsorbed drug/metabolites ex-
creted in bile.
Half-life: Saxagliptin—2.5 hr; 5–hydroxysax-
agliptin—3.1 hr.

TIME/ACTION PROFILE (DDP-4 inhibition)

ROUTE ONSET PEAK DURATION

PO unknown 2 hr (4 hr for
5–hydrox-
ysaxaglip-
tin)†

24 hr

† Blood levels

Contraindications/Precautions
Contraindicated in: Type 1 diabetes; Diabetic ke-
toacidosis.
Use Cautiously in: Geri: May be more sensitive to
effects; consider age-relatedpin renal function; OB:
Use only if clearly needed; Lactation: Use cautiously;
Pedi: Safety and effectiveness not established.

Adverse Reactions/Side Effects
CNS: headache. CV: peripheral edema (qwith thia-
zolidinediones). GI: abdominal pain, vomiting. He-
mat:plymphocyte count. Endo: hypoglycemia (q
with sulfonylureas). Misc: hypersensitivity reactions
including urticaria and facial edema.

Interactions
Drug-Drug: Strong CYP3A4/5 inhibitors, in-
cluding ketoconazole, atazanavir, clarithromy-
cin, indinavir, itraconazole, nefazodone, nelfi-
navir, ritonavir, saquinavir, and telithromycin
qblood levels; daily dose should not exceed 2.5
mg.qrisk of hypoglycemia with sulfonylureas.

Route/Dosage
PO (Adults): 2.5–5 mg once daily; Strong P450
3A4/5 (CYP3A4/5) inhibitors—2.5 mg once daily.

Renal Impairment
PO (Adults): CCr �50 mL/min— 2.5 mg once
daily.

Availability
Tablets: 2.5 mg, 5 mg. In combination with:
metformin XR (Kombiglyze XR); See Appendix B.

NURSING IMPLICATIONS
Assessment
● Observe patient for signs and symptoms of hypo-

glycemic reactions (abdominal pain, sweating,
hunger, weakness, dizziness, headache, tremor,
tachycardia, anxiety).

● Lab Test Considerations: Monitor hemoglo-
bin A1C prior to and periodically during therapy.

● Monitor renal function prior to and periodically
during therapy.

● May causepabsolute lymphocyte count.

Potential Nursing Diagnoses
Imbalanced nutrition: more than body requirements
(Indications)
Noncompliance (Patient/Family Teaching)

Implementation
● Patients stabilized on a diabetic regimen who are

exposed to stress, fever, trauma, infection, or sur-
gery may require administration of insulin.

● PO: May be administered without regard to food.

Patient/Family Teaching
● Instruct patient to take saxagliptin as directed.

Take missed doses as soon as remembered, un-
less it is almost time for next dose; do not double
doses. Advise patient to read the Patient Package
Insert before starting and with each Rx refill; new
information may be available.

● Explain to patient that saxagliptin helps control
hyperglycemia but does not cure diabetes. Ther-
apy is usually long term.

● Instruct patient not to share this medication with
others, even if they have the same symptoms; it
may harm them.

● Encourage patient to follow prescribed diet, med-
ication, and exercise regimen to prevent hyper-
glycemic or hypoglycemic episodes.

● Review signs of hypoglycemia and hyperglycemia
with patient. If hypoglycemia occurs, advise pa-
tient to take a glass of orange juice or 2–3 tsp of
sugar, honey, or corn syrup dissolved in water,
and notify health care professional.

● Instruct patient in proper testing of blood glucose
and urine ketones. These tests should be moni-
tored closely during periods of stress or illness
and health care professional notified if significant
changes occur.

● Advise patient to notify health care professional
promptly if swelling of hands, feet, or ankles;
rash; hives; or swelling of face, lips, or throat oc-
cur.

● Instruct patient to notify health care professional
of all Rx or OTC medications, vitamins, or herbal
products being taken and consult health care
professional before taking any new medications.

● Advise patient to notify health care professional if
pregnancy is planned or suspected or if breast-
feeding.

Evaluation/Desired Outcomes
● Improved hemoglobin A1C, fasting plasma glu-

cose and 2-hr post-prandial glucose levels.
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scopolamine (scoe-pol-a-meen)
Scopace, Transderm-Scop,

Transderm-V
Classification
Therapeutic: antiemetics
Pharmacologic: anticholinergics

Pregnancy Category C

Indications
Transdermal: Prevention of motion sickness. Man-
agement of nausea and vomiting associated with
opioid analgesia or general anesthesia/recovery
from anesthesia. IM, IV, Subcut: Preoperatively to
produce amnesia and to decrease salivation and ex-
cessive respiratory secretions. PO: Symptomatic
treatment of postencephalitis parkinsonism and pa-
ralysis agitans. Treatment of spasticity. Inhibits ex-
cessive motility and hypertonus of GI tract in irrita-
ble colon syndrome, mild dysentery, diverticulitis,
and pylorospasm. Prevention of motion sickness.

Action
Inhibits the muscarinic activity of acetylcholine. Cor-
rects the imbalance of acetylcholine and norepi-
nephrine in the CNS, which may be responsible for
motion sickness. Therapeutic Effects: Reduction
of nausea and vomiting. Preoperative amnesia and
decreased secretions. Reduction of spasms.

Pharmacokinetics
Absorption: Well absorbed following IM, subcut,
and transdermal administration.
Distribution: Crosses the placenta and blood-
brain barrier.
Metabolism and Excretion: Mostly metabolized
by the liver.
Half-life: 8 hr.

TIME/ACTION PROFILE (antiemetic, sedative
properties)

ROUTE ONSET PEAK DURATION

PO, IM, sub-
cut

30 min 1 hr 4–6 hr

IV 10 min 1 hr 2–4 hr
Transdermal 4 hr unknown 72 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Hypersensi-
tivity to bromides (injection only); Angle-closure
glaucoma; Acute hemorrhage; Prostatic hyperplasia
(oral only); Pyloric obstruction (oral only); Tachy-
cardia secondary to cardiac insufficiency or thyro-
toxicosis.

Use Cautiously in: Possible intestinal obstruction;
Prostatic hyperplasia; Chronic renal, hepatic, pul-
monary, or cardiac disease; OB, Lactation: Safety not
established; to minimize exposure to fetus, apply 1
hr prior to cesarean section; Pedi, Geri:qrisk of ad-
verse reactions.

Adverse Reactions/Side Effects
CNS: drowsiness, confusion. EENT: blurred vision,
mydriasis, photophobia. CV: tachycardia, palpita-
tions. GI: dry mouth, constipation. GU: urinary hes-
itancy, urinary retention. Derm:psweating.

Interactions
Drug-Drug:qanticholinergic effects with anti-
histamines, antidepressants, quinidine, or di-
sopyramide.qCNS depression with alcohol, anti-
depressants, antihistamines, opioid
analgesics, or sedative/hypnotics. May alter the
absorption of other orally administered drugs by
slowing motility of the GI tract. MayqGI mucosal le-
sions in patients taking oral wax-matrix potas-
sium chloride preparations.
Drug-Natural Products:qanticholinergic ef-
fects with jimson weed and scopolia.

Route/Dosage
Transdermal (Adults): Motion sickness—Apply
1 patch 4 hr prior to travel and then every 3 days (as
needed); Preoperative—Apply 1 patch the evening
before surgery or 1 hr prior to cesarean section (re-
move 24 hr after surgery).
PO (Adults): 0.4–0.8 mg; may repeat every 8–12
hr as needed (dose may beqin parkinsonism and
spastic states); for motion sickness, give at least 1 hr
before exposure to motion.
IM, IV, Subcut (Adults): Antiemetic/anticholin-
ergic—0.3–0.6 mg; antisecretory effect— 0.2–
0.6 mg; amnestic effect—0.32–0.65 mg; seda-
tion—0.6 mg 3–4 times daily.
IM, IV, Subcut (Children): Antiemetic/anticho-
linergic—6 mcg/kg or 0.2 mg/m2.
IM (Children 8–12 yr): Antisecretory—0.3 mg.
IM (Children 3–8 yr): Antisecretory—0.2 mg.
IM (Children 7 mo–3 yr): Antisecretory—0.15
mg.
IM (Children 4–7 mo): Antisecretory— 0.1 mg.

Availability (generic available)
Transdermal therapeutic system: Transderm-
Scop—1.5 mg scopolamine/patch releases 0.5 mg
scopolamine over 3 days, Transderm-V—1.5 mg
scopolamine/patch releases 1 mg scopolamine over
3 days. Tablets: 0.4 mg. Injection: 0.3 mg/mL, 0.4
mg/mL.



Name /bks_51510_deglin_dg/51510_s        01/27/2012 01:46PM     Plate # 0-Compositepg 1138   # 10

1138 selegiline

NURSING IMPLICATIONS
Assessment
● Assess patient for signs of urinary retention peri-

odically during therapy.
● Monitor heart rate periodically during parenteral

therapy.
● Assess patient for pain prior to administration.

Scopolamine may act as a stimulant in the pres-
ence of pain, producing delirium if used without
opioid analgesics.

● Antiemetic: Assess patient for nausea and vomit-
ing periodically during therapy.

Potential Nursing Diagnoses
Impaired oral mucous membrane (Indications, Side
Effects)
Risk for injury (Side Effects)

Implementation
● PO: Administer at least 1 hr prior to exposure to

travel for motion sickness. Tablets may be
crushed or dissolved in water to decrease onset.

IV Administration

● pH: 3.5–6.5.
● Direct IV: Diluent: Scopolamine should be di-

luted with sterile water for injection prior to IV
administration. Concentration: Dilute dose
with an equal volume of diluent. Rate: Inject
slowly over 2–3 min.

● Syringe Compatibility: atropine, butorphanol,
chlorpromazine, cimetidine, diphenhydramine,
droperidol, fentanyl, glycopyrrolate, hydromor-
phone, meperidine, metoclopramide, midazolam,
morphine, nalbuphine, pentazocine, pentobarbi-
tal, perphenazine, prochlorperazine, promethaz-
ine, ranitidine, sufentanil, thiopental.

● Y-Site Compatibility: fentanyl, heparin, hydro-
cortisone sodium succinate, hydromorphone,
methadone, morphine, potassium chloride, pro-
pofol, sufentanil, vitamin B complex with C.

Patient/Family Teaching
● Instruct patient to take medication as directed.

Take missed doses as soon as remembered. Do
not double doses.

● May cause drowsiness or blurred vision. Caution
patient to avoid driving or other activities requir-
ing alertness until response to medication is
known.

● Patient should use caution when exercising and
in hot weather; overheating may result in heat-
stroke.

● Advise patient to avoid concurrent use of alcohol
and other CNS depressants with this medication.

● Inform patient that frequent mouth rinses, good
oral hygiene, and sugarless gum or candy may
minimize dry mouth.

● Transdermal: Instruct patient on application of
transdermal patches. Apply at least 4 hr (US
product) before exposure to travel to prevent
motion sickness. Wash hands and dry thoroughly
before and after application. Apply to hairless,
clean, dry area behind ear; avoid areas with cuts
or irritation. Apply pressure over system to en-
sure contact with skin. System is effective for 3
days. If system becomes dislodged, replace with a
new system on another site behind the ear. Sys-
tem is waterproof and not affected by bathing or
showering.

● Instruct patient to remove patch and notify health
care professional immediately if symptoms of
acute angle-closure glaucoma (pain or reddening
of the eyes with pupil dilation) occur.

● Caution patients engaging in underwater sports of
potentially distorting effects of scopolamine.

● For perioperative nausea and vomiting, apply
patch the night before surgery, or 1 hr prior to
Cesarean section to minimize exposure to infant.
Keep patch in place for 24 hr, then remove and
discard.

● Advise patient referred for MRI test to discuss
patch with referring health care professional and
MRI facility to determine if removal of patch is
necessary prior to test and for directions for re-
placing patch.

Evaluation/Desired Outcomes
● Decrease in salivation and respiratory secretion

preoperatively.
● Postoperative amnesia.
● Prevention of motion sickness.
● Prevention and treatment of opioid- or anesthe-

sia-induced nausea and vomiting.
● Reduction in spasms.
● Reduction in excessive GI motility.

selegiline (se-le-ji-leen)
Eldepryl, Zelapar
Classification
Therapeutic: antiparkinson agents
Pharmacologic: monoamine oxidase type B
inhibitors

Pregnancy Category C

Indications
Management of Parkinson’s disease (with levodopa
or levodopa/carbidopa) in patients who fail to re-
spond to levodopa/carbidopa alone.

Action
Following conversion by MAO to its active form, se-
legiline inactivates MAO by irreversibly binding to it
at type B (brain) sites. Inactivation of MAO leads to
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increased amounts of dopamine available in the
CNS. Therapeutic Effects: Increased response to
levodopa/dopamine therapy in Parkinson’s disease.

Pharmacokinetics
Absorption: Appears to be well absorbed follow-
ing oral administration.
Distribution: Widely distributed.
Metabolism and Excretion: Metabolism in-
volves some conversion to amphetamine and meth-
amphetamine. 45% excreted in urine as metabolites.
Half-life: Unknown; orally disintegrating tablets
1.3 hr.

TIME/ACTION PROFILE (onset of beneficial
effects in Parkinson’s disease)

ROUTE ONSET PEAK DURATION

PO 2–3 days 40–90 min unknown
Orally disinte-

grating
5 min 10–15 min unknown

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Concurrent
meperidine or opioid analgesic therapy (possible fa-
tal reactions); Concurrent use of SSRIs or tricyclic
antidepressants.
Use Cautiously in: Doses �10 mg/day (qrisk of
hypertensive reactions with tyramine-containing
foods and some medications); History of peptic ul-
cer disease.

Adverse Reactions/Side Effects
CNS: confusion, dizziness, fainting, hallucinations,
insomnia, urges (gambling, sexual), vivid dreams.
Derm: melanoma. GI: nausea, abdominal pain, dry
mouth.

Interactions
Drug-Drug: Concurrent use with meperidine or
other opioid analgesics may possibly result in a
potentially fatal reaction (excitation, sweating, rigid-
ity, and hypertension; or hypotension and coma).
Serotonin syndrome (confusion, agitation, hyperpy-
rexia, hypertension, seizures) may occur with con-
current use of nefazodone or SSRI antidepres-
sants (fluoxetine should be discontinued 5 wk
prior to selegiline, venlafaxine should be discon-
tinued 7 days before selegiline, other agents should
be discontinued 2 wk before selegiline). Selegiline
should be discontinued 2 wk before SSRIs are initi-
ated. Concurrent use with tricyclic antidepres-
sants may result in asystole, diaphoresis, hyperten-
sion, syncope, behavioral changes, altered
consciousness, hyperpyrexia, tremors, muscle rigid-
ity, and seizures (avoid concurrent use; discontinue

selegiline 2 wk before initiating tricyclic antidepres-
sant therapy). May initiallyqrisk of side effects of
levodopa/carbidopa (dose of levodopa/carbidopa
may need to bepby 10–30%).
Drug-Food: Doses �10 mg/day may produce hy-
pertensive reactions with tyramine-containing
foods (see Appendix M).

Route/Dosage
PO (Adults): 5 mg twice daily, with breakfast and
lunch (some patients may require further dividing of
doses—2.5 mg 4 times daily).
PO (Adults): Orally disintegrating tablets—1.25
mg once daily for at least 6 wk. After 6 wk, may in-
crease to 2.5 mg if effect not achieved and patient is
tolerating medication.

Availability (generic available)
Capsules: 5 mg. Tablets: 5 mg. Orally disinte-
grating tablets: 1.25 mg.

NURSING IMPLICATIONS
Assessment
● Assess patient for signs and symptoms of Parkin-

son’s disease (tremor, muscle weakness and ri-
gidity, ataxic gait) prior to and during therapy.

● Assess BP periodically during therapy.

Potential Nursing Diagnoses
Impaired physical mobility (Indications)
Risk for injury (Indications, Side Effects)

Implementation
● Do not confuse selegiline with Salagen (pilocar-

pine). Do not confuse Zelapar (selegiline) with
Zyprexa (olanzapine).

● An attempt to reduce the dose of levodopa/carbi-
dopa by 10–30% may be made after 2–3 days of
selegiline therapy.

● PO: Administer 5-mg tablet with breakfast and
lunch.

● Administer orally disintegrating tablets in the
morning, before breakfast and without liquid. Re-
move tablet gently from blister pack with clean,
dry hands immediately before administering. Do
not attempt to push tablet through backing. Tab-
let will disintegrate within seconds when placed
on tongue. Avoid food or liquid within 5 min of
administering orally disintegrating tablets.

Patient/Family Teaching
● Instruct patient to take medication as directed.

Take missed doses as soon as possible, but not if
late afternoon or evening or almost time for next
dose. Do not double doses. Caution patient that
taking more than the prescribed dose may in-



Name /bks_51510_deglin_dg/51510_s        01/27/2012 01:46PM     Plate # 0-Compositepg 1140   # 12

1140 selegiline transdermal

crease side effects and place patient at risk for hy-
pertensive crisis if foods containing tyramine are
consumed (see Appendix M).

● Advise patients taking selegiline �20 mg/day to
avoid large amounts of tyramine-containing foods
(see Appendix M), alcoholic beverages, large
quantities of caffeine-containing beverages, or
OTC or herbal cough or cold medications.

● Inform patient and family of the signs and symp-
toms of MAO inhibitor– induced hypertensive cri-
sis (severe headache, chest pain, nausea, vomit-
ing, photosensitivity, enlarged pupils). Advise
patient to notify health care professional immedi-
ately if severe headache or any other unusual
symptom occurs.

● Caution patient to change positions slowly to min-
imize orthostatic hypotension.

● Instruct patient to notify health care professional
of all Rx or OTC medications, vitamins, or herbal
products being taken and to consult with health
care professional before taking other medica-
tions.

● Advise patient to have periodic skin exams to
check for lesions that may be melanoma.

● Advise patient to notify health care professional if
or new or increased gambling, sexual, or other
intense urges occur.

● Advise patient that increasing fluids, sugarless
gum or candy, ice, or saliva substitutes may help
minimize dry mouth. Consult health care profes-
sional if dry mouth continues for �2 wk.

● Inform patient that selegiline may cause halluci-
nations.

Evaluation/Desired Outcomes
● Improved response to levodopa/carbidopa in pa-

tients with Parkinson’s disease.

selegiline transdermal
(se-le-ji-leen)
Emsam
Classification
Therapeutic: antidepressants
Pharmacologic: monoamine oxidase type B
inhibitors

Pregnancy Category C

Indications
Major depressive disorder.

Action
Following conversion by MAO to its active form, se-
legiline inactivates MAO by irreversibly binding to it
at type B (brain) sites; this results in higher levels of
monoamine neurotransmitters in the brain (dopa-

mine, serotonin, norepinephrine). Therapeutic
Effects: Decreased symptoms of depression.

Pharmacokinetics
Absorption: 25–30% of patch content is trans-
dermally absorbed, blood levels are higher than
those following oral administration because there is
less first pass hepatic metabolism.
Distribution: Rapidly distributes to all body tis-
sues; crosses the blood brain barrier.
Metabolism and Excretion: Mostly metabolized
by the liver, primarily by the CYP2A6, CYP2C9, and
CYP3A4/5 enzyme systems. 10% excreted in urine as
metabolites, 2% in feces; negligible renal excretion
of unchanged drug.
Half-life: 18–25 hr.

TIME/ACTION PROFILE

ROUTE ONSET PEAK DURATION

transdermal unknown 2 or more wk 2 wk (after dis-
continua-
tion)

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Pheochro-
mocytoma; Concurrent selective serotonin re-uptake
inhibitors (fluoxetine, paroxetine citalopram, esci-
talopram and others), nonselective serotonin re-up-
take inhibitors (venlafaxine, duloxetine), tricyclic
antidepressants (amitriptyline, imipramine, and oth-
ers), carbamazepine, oxcarbazepine, ampheta-
mines, vasoconstrictors (ephedrine, pseudoephed-
rine), bupropion, meperidine, tramadol,
methadone, propoxyphene, dextromethorphan, mir-
tazapine cyclobenzaprine, other MAO inhibitors (is-
ocarboxazid, phenelzine, tranylcypromine) oral se-
legiline, sympathomimetic amines, amphetamines,
cocaine or local anesthetics with vasoconstrictors;
St. John’s wort; Alcohol.
Use Cautiously in: Elective surgery within 10
days; benzodiazepines, mivacurium, rapacuronium,
fentanyl, morphine and codeine may be used cau-
tiously; Mayqrisk of suicide attempt/ideation espe-
cially during early treatment or dose adjustment;
risk may be greater in children or adolescents (safe
use in children �12 yr not established); History of
mania; Dosing at 9 mg/24 hr or 12 mg/24 hr re-
quires dietary modification (avoid foods containing
large amounts of tyramine); Geri: May be more sus-
ceptible to orthostatic hypotension; OB: Use only if
benefit outweighs risk to the fetus; Lactation: Safety
not established; Pedi: Safe use in children and ado-
lescents not established.

Adverse Reactions/Side Effects
CNS: insomnia, abnormal thinking, agitation, amne-
sia, worsening of mania/hypomania. EENT: tinnitus.
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Resp:qcough. CV: HYPERTENSIVE CRISIS, chest
pain, orthostatic hypotension, peripheral edema.
GI: diarrhea, altered taste, anorexia, constipation,
flatulence, gastroenteritis, vomiting. GU: dysmenor-
rhea, metrorrhagia, urinary frequency. Derm: ap-
plication site reactions, acne, ecchymoses, pruritus,
sweating. MS: mylagia, neck pain, pathologic frac-
ture. Neuro: paresthesia.

Interactions
Drug-Drug: Concurrent selective serotonin re-
uptake inhibitors (fluoxetine, paroxetine, ci-
talopram, escitalopram and others), nonselec-
tive serotonin re-uptake inhibitors
(venlafaxine, duloxetine), tricyclic antide-
pressants (amitriptyline, imipramine, and oth-
ers), carbamazepine, oxcarbazepine, amphet-
amines, vasoconstrictors (ephedrine,
pseudoephedrine, phenylprolanolamine),
bupropion, meperidine, tramadol, metha-
done, propoxyphene, dextromethorphan, mir-
tazapine, cyclobenzaprine, other MAO inhibitors
(isocarboxazid, phenelzine, tranylcypromine)
oral selegiline, sympathomimetic amines, am-
phetamines, cocaine, or local anesthetics with
vasoconstrictors; these may allqrisk of hyperten-
sive crisis. (Fluoxetine should not be used within 2
wk of initiating therapy).
Drug-Natural Products: St. John’s wort may
qrisk of hypertensive crisis.

Route/Dosage
Transdermal (Adults): 6 mg/24 hr, if necessary,
may be increased at 2-wk intervals in increments of
3 mg, up to 12 mg/24 hr.

Availability
Transdermal patch : 6 mg/24 hr, 9 mg/24 hr, 12
mg/24 hr.

NURSING IMPLICATIONS
Assessment
● Assess mental status, mood changes, and anxiety

level frequently. Assess for suicidal tendencies,
agitation, irritability, and unusual changes in be-
havior especially during early therapy. Monitor
pediatric patients face-to-face weekly during first
4 wk, every other week for 4 wk, at 12 wk, and as
clinically indicated during therapy. Restrict
amount of drug available to patient.

● Monitor BP and pulse rate before and frequently
during therapy. Report significant changes
promptly.

● Toxicity and Overdose: Concurrent ingestion
of tyramine-rich foods and many medications

may result in a life-threatening hypertensive cri-
sis. Signs and symptoms of hypertensive crisis in-
clude chest pain, tachycardia or bradycardia, se-
vere headache, neck stiffness or soreness, nausea
and vomiting, sweating, photosensitivity, and en-
larged pupils. If hypertensive crisis occurs, dis-
continue selegiline transdermal and administer
phentolamine 5 mg or labetalol 20 mg slowly IV
to control hypertension. Manage fever with exter-
nal cooling. Monitor patient closely until symp-
toms have stabilized.

Potential Nursing Diagnoses
Ineffective coping (Indications)
Noncompliance (Patient/Family Teaching)

Implementation
● Transdermal: Apply system to dry, intact skin on

the upper torso such as chest, back, upper thigh,
or outer surface of the upper arm once every 24
hr at the same time each day. Avoid areas that are
hairy, oily, irritated, broken, scarred, or cal-
loused. Wash area gently with soap and warm wa-
ter, rinse thoroughly. Allow skin to dry completely
before application. Apply immediately after re-
moving from package. Do not alter the system
(i.e., cut) in any way before application. Remove
liner from adhesive layer and press firmly in
place with palm of hand for 30 sec, especially
around the edges, to make sure contact is com-
plete. Remove used system and fold so that adhe-
sive edges are together. Only one selegiline patch
should be worn at a time. Dispose away from
children and pets. Apply new system to a different
site. Wash hands thoroughly with soap and water
to remove any medicine that may have gotten on
them.

Patient/Family Teaching
● Instruct patient to apply patch as directed. Advise

patients and caregivers to read the Medication
Guide about Using Antidepressants in Children
and Teenagers. Inform patient that improvement
may be noticed after 1 to several weeks of ther-
apy. Advise patient not to discontinue therapy
without consulting health care professional.

● Caution patient to avoid alcohol and CNS depres-
sants during and for at least 2 wk after therapy
has been discontinued; they may precipitate a hy-
pertensive crisis. Contact health care professional
immediately if symptoms of hypertensive crisis
develop. Patients taking 9 mg/24 hr or 12 mg/24
hr must avoid foods or beverages containing tyra-
mine (see Appendix M) from the first day of the
increased dose through 2 wk after discontinua-
tion of selegiline transdermal therapy.
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● Advise patient to avoid exposing application site
to external sources of direct heat such as heating
pads, electric blankets, heat lamps, saunas, hot
tubs, heated water beds, and prolonged direct
sunlight.

● May cause dizziness or drowsiness. Caution pa-
tient to avoid driving and other activities requiring
alertness until response to medication is known.

● Caution patient to change positions slowly to min-
imize orthostatic hypotension. Geriatric patients
are at increased risk for this side effect.

● Advise patient referred for MRI test to discuss
patch with referring health care professional and
MRI facility to determine if removal of patch is
necessary prior to test and for directions for re-
placing patch.

● Advise patients and caregivers to notify health
care professional if severe headache, neck stiff-
ness, heart racing or palpitations, anxiety, agita-
tion, panic attacks, insomnia, irritability, hostility,
aggressiveness, impulsivity, akathisia, hypomania,
mania, change in behavior, worsening of depres-
sion, or suicidal ideation occur, especially during
initial therapy or during changes in dose.

● Instruct patient to consult health care profes-
sional before taking any Rx, OTC, or herbal prod-
ucts. Caution patient to avoid use of St. John’s
Wort and the analgesics meperidine, propoxy-
phene, tramadol, or methadone during therapy.

● Advise patient to notify health care professional of
medication regimen before treatment or surgery.
If possible, therapy should be discontinued at
least 2 wk before surgery.

● Advise patient to notify health care professional if
pregnancy is planned or suspected or if breast-
feeding.

Evaluation/Desired Outcomes
● Improved mood in depressed patients.
● Decreased anxiety.
● Increased appetite.
● Improved energy level.
● Improved sleep. Evaluate effectiveness of therapy

periodically.

sennosides (sen-oh-sides)
Black-Draught, Ex-Lax, Ex-Lax Choco-
lated, Fletchers’ Castoria, Maximum
Relief Ex-Lax, Sena-Gen, Senexon,
Senokot, SenokotXTRA
Classification
Therapeutic: laxatives
Pharmacologic: stimulant laxatives

Pregnancy Category C

Indications
Treatment of constipation, particularly when associ-
ated with: Slow transit time, Constipating drugs, Irri-
table or spastic bowel syndrome, Neurologic consti-
pation.

Action
Active components of senna (sennosides) alter wa-
ter and electrolyte transport in the large intestine,
resulting in accumulation of water and increased
peristalsis. Therapeutic Effects: Laxative action.

Pharmacokinetics
Absorption: Minimally absorbed following oral
administration.
Distribution: Unknown.
Metabolism and Excretion: Unknown.
Half-life: Unknown.

TIME/ACTION PROFILE (laxative effect)

ROUTE ONSET PEAK DURATION

PO 6–12 hr† unknown 3–4 days

†May take as long as 24 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Abdominal
pain of unknown cause, especially if associated with
fever; Rectal fissures; Ulcerated hemorrhoids;
Known alcohol intolerance (some liquid products).
Use Cautiously in: Chronic use (may lead to laxa-
tive dependence); Possible intestinal obstruction;
OB, Lactation: Safety not established.

Adverse Reactions/Side Effects
GI: cramping, diarrhea, nausea. GU: pink-red or
brown-black discoloration of urine. F and E: elec-
trolyte abnormalities (chronic use or dependence).
Misc: laxative dependence.

Interactions
Drug-Drug: Maypabsorption of other orally ad-
ministered drugs because ofptransit time.

Route/Dosage
Larger doses have been used to treat/prevent opioid-
induced constipation. Consult labeling of individual
OTC products for more speceific dosing informa-
tion.
PO (Adults and Children �12 yr): 12–50 mg
1–2 times daily.
PO (Children 6–12 yr): 6–25 mg 1–2 times
daily.
PO (Children 2–6 yr): 3–12.5 mg 1–2 times
daily.

Availability (generic available)
Noted as sennoside content
Tablets: 6 mgOTC, 8.6 mgOTC, 15 mg OTC, 17 mgOTC,
25 mgOTC. Granules: 15 mg/5 mLOTC, 20 mg/5
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mLOTC. Syrup: 8.8 mg/5 mLOTC. Liquid: 25 mg/15
mLOTC, 33.3 mg/mL senna concentrateOTC. In com-
bination with: psyllium and docusateOTC. See
Appendix B.

NURSING IMPLICATIONS
Assessment
● Assess patient for abdominal distention, presence

of bowel sounds, and usual pattern of bowel func-
tion.

● Assess color, consistency, and amount of stool
produced.

Potential Nursing Diagnoses
Constipation (Indications)
Diarrhea (Side Effects)

Implementation
● PO: Take with a full glass of water. Administer at

bedtime for evacuation 6–12 hr later. Administer
on an empty stomach for more rapid results.

● Shake oral solution well before administering.
● Granules should be dissolved or mixed in water

or other liquid before administration.

Patient/Family Teaching
● Advise patient that laxatives should be used only

for short-term therapy. Long-term therapy may
cause electrolyte imbalance and dependence.

● Encourage patient to use other forms of bowel
regulation, such as increasing bulk in the diet, in-
creasing fluid intake, and increasing mobility.
Normal bowel habits are individualized and may
vary from 3 times/day to 3 times/wk.

● Inform patient that this medication may cause a
change in urine color to pink, red, violet, yellow,
or brown.

● Instruct patients with cardiac disease to avoid
straining during bowel movements (Valsalva ma-
neuver).

● Advise patient not to use laxatives when abdomi-
nal pain, nausea, vomiting, or fever is present.

Evaluation/Desired Outcomes
● A soft, formed bowel movement.

sertraline (ser-tra-leen)
Zoloft
Classification
Therapeutic: antidepressants
Pharmacologic: selective serotonin reuptake
inhibitors (SSRIs)

Pregnancy Category C

Indications
Major depressive disorder. Panic disorder. Obses-
sive-compulsive disorder (OCD). Post-traumatic
stress disorder (PTSD). Social anxiety disorder (so-
cial phobia). Premenstrual dysphoric disorder
(PMDD). Unlabeled Use: Generalized anxiety dis-
order (GAD).

Action
Inhibits neuronal uptake of serotonin in the CNS,
thus potentiating the activity of serotonin. Has little
effect on norepinephrine or dopamine. Therapeu-
tic Effects: Antidepressant action. Decreased inci-
dence of panic attacks. Decreased obsessive and
compulsive behavior. Decreased feelings of intense
fear, helplessness, or horror. Decreased social anxi-
ety. Decrease in premenstrual dysphoria.

Pharmacokinetics
Absorption: Appears to be well absorbed after
oral administration.
Distribution: Extensively distributed throughout
body tissues.
Protein Binding: 98%.
Metabolism and Excretion: Extensively metabo-
lized by the liver; one metabolite has some antide-
pressant activity; 14% excreted unchanged in feces.
Half-life: 24 hr.

TIME/ACTION PROFILE (antidepressant effect)

ROUTE ONSET PEAK DURATION

PO within 2–4 wk unknown unknown

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Concurrent
MAO inhibitor therapy (may result in serious, poten-
tially fatal reactions); Concurrent pimozide; Oral
concentrate contains alcohol; avoid in patients with
known intolerance.
Use Cautiously in: Severe hepatic or renal im-
pairment; Patients with a history of mania; History of
suicide attempt; OB, Lactation: Pregnancy or lacta-
tion (persistent pulmonary hypertension has been
reported in infants when used during third trimes-
ter); Pedi: Mayqrisk of suicide attempt/ideation es-
pecially during early treatment or dose adjustment;
risk may be greater in children or adolescents.

Adverse Reactions/Side Effects
CNS: NEUROLEPTIC MALIGNANT SYNDROME, SUICIDAL

THOUGHTS, dizziness, drowsiness, fatigue, headache,
insomnia, agitation, anxiety, confusion, emotional
lability, impaired concentration, manic reaction,
nervousness, weakness, yawning. EENT: pharyngi-
tis, rhinitis, tinnitus, visual abnormalities. CV: chest
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pain, palpitations. GI: diarrhea, dry mouth, nausea,
abdominal pain, altered taste, anorexia, constipa-
tion, dyspepsia, flatulence,qappetite, vomiting. GU:
sexual dysfunction, menstrual disorders, urinary
disorders, urinary frequency. Derm:qsweating,
hot flashes, rash. F and E: hyponatremia. MS: back
pain, myalgia. Neuro: tremor, hypertonia, hypoes-
thesia, paresthesia, twitching. Misc: SEROTONIN SYN-
DROME, fever, thirst.

Interactions
Drug-Drug: Serious, potentially fatal reactions
(hyperthermia, rigidity, myoclonus, autonomic in-
stability, with fluctuating vital signs and extreme agi-
tation, which may proceed to delirium and coma)
may occur with concurrent MAO inhibitors. MAO
inhibitors should be stopped at least 14 days before
sertraline therapy. Sertraline should be stopped at
least 14 days before MAO inhibitor therapy. Mayq
pimozide levels and the risk of potentially life-
threatening cardiovascular reactions. Drugs that af-
fect serotonergic neurotransmitter systems, includ-
ing linezolid, tramadol, triptans, and fentanyl
qrisk of serotonin syndrome. Mayqsensitivity to
adrenergics andqthe risk of serotonin syndrome.
Concurrent use with alcohol is not recommended.
Mayqlevels/effects of warfarin, phenytoin, tri-
cyclic antidepressants, some benzodiazepines
(alprazolam), cloazapine, or tolbutamide.q
risk of bleeding with NSAIDS, aspirin, clopido-
grel, or warfarin. Cimetidineqblood levels and
effects.
Drug-Natural Products:qrisk of serotinergic
side effects including serotonin syndrome with St.
John’s wort and SAMe.

Route/Dosage
Depression/OCD
PO (Adults): 50 mg/day as a single dose in the
morning or evening initially; after several weeks may
beqat weekly intervals up to 200 mg/day, depend-
ing on response.
PO (Children 13–17 yr): OCD—50 mg once
daily.
PO (Children 6–12 yr): OCD—25 mg once
daily.

Panic Disorder
PO (Adults): 25 mg/day initially, mayqafter 1 wk
to 50 mg/day.

PTSD
PO (Adults): 25 mg once daily for 7 days, thenqto
50 mg once daily; may then beqif needed at inter-
vals of at least 7 days (range 50–200 mg once
daily).

Social Anxiety Disorder
PO (Adults): 25 mg once daily initially, then 50 mg
once daily; may beqat weekly intervals up to 200
mg/day.

PMDD
PO (Adults): 50 mg/day initially either daily or
daily during luteal phase of cycle. Daily dosing may
be titrated upward in 50-mg increments at the be-
ginning of a cycle. In luteal phase–only dosing a 50
mg/day titration step for 3 days at the beginning of
each luteal phase dosing period should be used
(range 50–150 mg/day).

Availability (generic available)
Tablets: 25 mg, 50 mg, 100 mg. Cost: Generic—
25 mg $35.98/90, 50 mg $29.97/90, 100 mg
$29.97/90. Capsules: 50 mg, 100 mg. Oral
concentrate (12% alcohol): 20 mg/mL. Cost:
$59.99/60 mL.

NURSING IMPLICATIONS
Assessment
● Assess for suicidal tendencies, especially during

early therapy. Restrict amount of drug available to
patient. Risk may be increased in children, ado-
lescents, and adults �24 yr. After starting therapy,
children, adolescents, and young adults should
be seen by health care professional at least
weekly for 4 wk, every 3 wk for next 4 wk, and on
advice of health care professional thereafter.

● Monitor appetite and nutritional intake. Weigh
weekly. Notify health care professional of contin-
ued weight loss. Adjust diet as tolerated to sup-
port nutritional status.

● Assess for serotonin syndrome (mental changes
[agitation, hallucinations, coma], autonomic in-
stability [tachycardia, labile BP, hyperthermia],
neuromuscular aberrations [hyper-reflexia, inco-
ordination], and/or GI symptoms [nausea, vomit-
ing, diarrhea]), especially in patients taking other
serotonergic drugs (SSRIs, SNRIs, triptans).

● Depression: Monitor mood changes. Inform
health care professional if patient demonstrates
significant increase in anxiety, nervousness, or in-
somnia.

● Assess for suicidal tendencies, especially during
early therapy. Restrict amount of drug available to
patient.

● OCD: Assess patient for frequency of obsessive-
compulsive behaviors. Note degree to which these
thoughts and behaviors interfere with daily func-
tioning.

● Panic Attacks: Assess frequency and severity of
panic attacks.
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● PTSD: Assess patient for feelings of fear, help-
lessness, and horror. Determine effect on social
and occupational functioning.

● Social Anxiety Disorder: Assess patient for
symptoms of social anxiety disorder (blushing,
sweating, trembling, tachycardia during interac-
tions with new people, people in authority, or
groups) periodically during therapy.

● Premenstrual Dysphoric Disorder: Assess
patient for symptoms of premenstrual dysphoric
disorder (feeling angry, tense, or tired; crying
easily, feeling sad or hopeless; arguing with fam-
ily or friends for no reason; difficulty sleeping or
paying attention; feeling out of control or unable
to cope; having cramping, bloating, food craving,
or breast tenderness) periodically during ther-
apy.

● Lab Test Considerations: May cause false-
positive urine screening tests for benzodiaze-
pines.

Potential Nursing Diagnoses
Ineffective coping (Indications)
Risk for injury (Side Effects)
Sexual dysfunction (Side Effects)

Implementation
● Do not confuse sertraline with cetirizine or Soria-

tane (acitretin).
● Periodically reassess dose and continued need

for therapy.
● PO: Administer as a single dose in the morning

or evening.

Patient/Family Teaching
● Instruct patient to take sertraline as directed.

Take missed doses as soon as possible and return
to regular dosing schedule. Do not double doses.

● May cause drowsiness or dizziness. Caution pa-
tient to avoid driving and other activities requiring
alertness until response to the drug is known.

● Advise patient, family, and caregivers to look for
suicidality, especially during early therapy or
dose changes. Notify health care professional im-
mediately if thoughts about suicide or dying, at-
tempts to commit suicide; new or worse depres-
sion or anxiety; agitation or restlessness; panic
attacks; insomnia; new or worse irritability, ag-
gressiveness, acting on dangerous impulses, ma-
nia, or other changes in mood or behavior or if
symptoms of serotonin syndrome occur.

● Advise patient to avoid alcohol or other CNS de-
pressant drugs during therapy and to consult with
health care professional before taking other med-
ications with sertraline.

● Instruct patient to notify health care professional
of all Rx or OTC medications, vitamins, or herbal
products being taken and consult health care
professional before taking any new medications.

● Inform patient that frequent mouth rinses, good
oral hygiene, and sugarless gum or candy may
minimize dry mouth. If dry mouth persists for
more than 2 wk, consult health care professional
regarding use of saliva substitute.

● Advise patient to wear sunscreen and protective
clothing to prevent photosensitivity reactions.

● Advise patient to notify health care professional if
headache, weakness, nausea, anorexia, anxiety,
or insomnia persists.

● Instruct female patient to inform health care pro-
fessional if pregnancy is planned or suspected or
if she is breastfeeding.

● Emphasize the importance of follow-up exams to
monitor progress. Encourage patient participa-
tion in psychotherapy to improve coping skills.

Evaluation/Desired Outcomes
● Increased sense of well-being.
● Renewed interest in surroundings. May require

1–4 wk of therapy to obtain antidepressant ef-
fects.

● Decrease in obsessive-compulsive behaviors.
● Decrease in frequency and severity of panic at-

tacks.
● Decrease in symptoms of PTSD.
● Decrease in social anxiety disorder.
● Decrease in symptoms of premenstrual dysphoric

disorder.

sevelamer (se-vel-a-mer)
Renagel, Renvela
Classification
Therapeutic: electrolyte modifiers
Pharmacologic: phosphate binders

Pregnancy Category C

Indications
Reduction of serum phosphate levels in patients with
hyperphosphatemia associated with end-stage renal
disease.

Action
A polymer that binds phosphate in the GI tract, pre-
venting its absorption. Therapeutic Effects: De-
creased serum phosphate levels and reduction in
the consequences of hyperphosphatemia (ectopic
calcification, secondary hyperparathyroidism with
osteitis fibrosa).
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Pharmacokinetics
Absorption: Not absorbed; action is local (in GI
tract).
Distribution: Unknown.
Metabolism and Excretion: Eliminated in feces.
Half-life: Unknown.

TIME/ACTION PROFILE (p in serum
phosphate levels)

ROUTE ONSET PEAK DURATION

PO 5 days 2 wk unknown

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Hypophos-
phatemia; Bowel obstruction.
Use Cautiously in: Dysphagia, swallowing disor-
ders, severe GI motility disorders, or major GI tract
surgery; OB, Lactation, Pedi: Safety not established.

Adverse Reactions/Side Effects
GI: BOWEL OBSTRUCTION/PERFORATION, ESOPHAGEAL

OBSTRUCTION (tablet), diarrhea, dyspepsia, vomiting,
choking (tablet), constipation, dysphagia (tablet),
flatulence, nausea.

Interactions
Drug-Drug: Maypabsorption of other drugs and
peffectiveness, especially drugs whose efficacy is
dependent on tightly controlled blood levels.
pabsorption of ciprofloxacin.

Route/Dosage
PO (Adults): 800–1600 mg with each meal; may
titrate by 800 mg every 2 wk to achieve target serum
phosphorus levels.

Availability
Tablets: 400 mg, 800 mg. Powder for oral sus-
pension: 800 mg/packet, 2400 mg/packet.

NURSING IMPLICATIONS
Assessment
● Assess patient for GI side effects periodically dur-

ing therapy.
● Lab Test Considerations: Monitor serum

phosphorous, calcium, bicarbonate, and chloride
levels periodically during therapy.

Potential Nursing Diagnoses
Deficient knowledge, related to medication regimen
(Patient/Family Teaching)

Implementation
● Do not confuse Renagel with Renvela.
● Doses of concurrent medications, especially anti-

arrhythmics, should be spaced at least 1 hr be-
fore or 3 hr after sevelamer.

● PO: Administer with meals. Do not break, chew,
or crush tablets; contents expand in water.

● Place contents of powder packet in a cup and mix
thoroughly with at least 1 ounce of water for the
0.8 g dose or 2 ounces of water for the 2.4 g dose
packet. Stir mixture vigorously (it does not dis-
solve) and drink entire preparation within 30
minutes or resuspend the preparation right be-
fore drinking.

Patient/Family Teaching
● Instruct patient to take sevelamer with meals as

directed and to adhere to prescribed diet.
● Caution patient to space concurrent medications

at least 1 hr before or 3 hr after sevelamer.
● Advise patient to notify health care professional if

GI effects are severe or prolonged.

Evaluation/Desired Outcomes
● Decrease in serum phosphorous concentration to

�6 mg/dL. Dose adjustment is based on serum
phosphorous concentrations.

sildenafil (sil-den-a-fil)
Revatio, Viagra
Classification
Therapeutic: erectile dysfunction agents,
vasodilators
Pharmacologic: phosphodiesterase type 5
inhibitors

Pregnancy Category B

Indications
Viagra: Erectile dysfunction. Revatio: Pulmonary ar-
terial hypertension (WHO Group I).

Action
Viagra: Enhances effects of nitric oxide released
during sexual stimulation. Nitric oxide activates gua-
nylate cyclase, which produces increased levels of
cyclic guanosine monophosphate (cGMP). cGMP
produces smooth muscle relaxation of the corpus
cavernosum, which promotes increased blood flow
and subsequent erection. cGMP also leads to vasodi-
lation of the pulmonary vasculature. Sildenafil inhib-
its the enzyme phosphodiesterase type 5 (PDE5),
PDE5 inactivates cGMP. Revatio: Produces vasodila-
tion of the pulmonary vascular bed. Therapeutic
Effects: Viagra: Enhanced blood flow to the corpus
cavernosum and erection sufficient to allow sexual
intercourse. Requires sexual stimulation. Revatio:
Improved exercise tolerance and delay worsening of
disease.

Pharmacokinetics
Absorption: Rapidly absorbed (41%) after oral
administration; IV administration results in com-
plete bioavailability.
Distribution: Widely distributed to tissues; negli-
gible amount in semen.
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Protein Binding: 96%.
Metabolism and Excretion: Mostly metabolized
by the liver (by P450 3A4 enzyme system); one me-
tabolite is active and accounts for 20% or more of
drug effect. Metabolites excreted mostly (80%) in
feces; 13% excreted in urine.
Half-life: 4 hr (for sildenafil and active metabo-
lite).

TIME/ACTION PROFILE (vasodilation, ability
to produce erection)

ROUTE ONSET PEAK DURATION

PO within 1 hr 30–120 min up to 4 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Concurrent
organic nitrate therapy (nitroglycerin, isosorbide
mononitrate, isosorbide dinitrate), ritonavir, keto-
conazole, and itraconazole; Pulmonary veno-occlu-
sive disease; OB, Pedi: Newborns, women, children.
Use Cautiously in: Serious underlying cardiovas-
cular disease (including history of MI, stroke, or se-
rious arrhythmia within 6 mo), cardiac failure, or
coronary artery disease with unstable angina; His-
tory of HF, coronary artery disease, uncontrolled hy-
pertension (BP �170/110 mm Hg) or hypotension
(BP �90/50 mm Hg), dehydration, autonomic dys-
function, or severe left ventricular outflow obstruc-
tion; Pulmonary hypertension secondary to sickle
cell anemia (mayqrisk of vaso-occlusive crises);
Concurrent treatment with antihypertensives or glip-
izide; Renal impairment (CCr �30 mL/min, hepatic
impairment; all result inqblood levels;pdose re-
quired with Viagra); Anatomic penile deformity (an-
gulation, cavernosal fibrosis, Peyronie disease);
Conditions associated with priapism (sickle cell
anemia, multiple myeloma, leukemia); Bleeding dis-
orders or active peptic ulceration; History of sudden
severe vision loss or non-arteritic ischemic optic
neuropathy (NAION); mayqrisk of recurrence; Ret-
initis pigmentosa; Alpha adrenergic blockers (pa-
tients should be on stable dose of alpha blockers be-
fore starting sildenafil); Geri:qblood levels and may
require lower doses; consider age-related decrease
in cardiac, hepatic, and renal function as well as
concurrent drug therapy and chronic disease states;
Lactation: Lactation; Pedi: Revatio Safe use in pedi-
atric patients with pulmonary hypertension not es-
tablished; Mayqrisk of bleeding with warfarin.

Adverse Reactions/Side Effects
CNS: headache, dizziness, insomnia. EENT: epi-
staxis, hearing loss, nasal congestion, vision loss.
CV: MYOCARDIAL INFARCTION, SUDDEN DEATH, CARDIO-

VASCULAR COLLAPSE, vaso-occlusive crises. GI: dys-
pepsia, diarrhea. GU: priapism, urinary tract infec-
tion. Derm: flushing, rash. MS: mylagia. Neuro:
paresthesias.

Interactions
Drug-Drug:qrisk of hypotension with nitrates in
any form or ritonavir; concurrent use is contrain-
dicated because of the risk of serious and potentially
fatal hypotension. Blood levels and effects, including
the risk of hypotension may beqby enzyme inhib-
itors including cimetidine, erythromycin, tacro-
limus, ketoconazole, itraconazole, and prote-
ase inhibitor antiretrovirals including
nelfinavir, indinavir, ritonavir, and saquinavir
(initial dose of sildenafil for erectile dysfunction
should bepto 25 mg) (concurrent use of potent
CYP3A inhibitors not recommended with oral
Revatio).qrisk of hypotension with alpha adre-
nergic blockers and acute ingestion of alcohol.
Rifampin, bosentan, barbiturates, carbamaze-
pine, phenytoin, efavirenz, nevirapine, rifam-
pin or rifabutin maypblood levels and effects;
dose adjustments may be necessary in the treatment
of pulmonary arterial hypertension.qlevels of bos-
entan. Use cautiously with glipizide.

Route/Dosage
Viagra (for erectile dysfunction)
PO (Adults): 50 mg taken 1 hr before sexual activ-
ity (range 25–100 mg taken 30 min–4 hr before
sexual activity); not more than once daily; Concur-
rent use with alpha-blocker antihypertensives—
do not use 50–100 mg dose within 4 hr of alpha
blocker, 25-mg dose may be taken anytime.
PO (Geriatric Patients �65 yr or with concur-
rent enzyme inhibitors): 25 mg taken 1 hr before
sexual activity (range 25–100 mg taken 30 min–4
hr before sexual activity); not more than once daily.

Hepatic/Renal Impairment
PO (Adults): 25 mg taken 1 hr before sexual activ-
ity (range 25–100 mg taken 30 min–4 hr before
sexual activity); not more than once daily.

Revatio (for pulmonary arterial hyperten-
sion)
IV therapy is indicated for patients unable
to take PO therapy
PO (Adults): 20 mg 3 times daily; dose adjustments
may be necessary for concurrent bosentan, barbitu-
rates, carbamazepine, phenytoin, efavirenz, nevirap-
ine, rifampin, or rifabutin.
IV (Adults): 10 mg 3 times daily.
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Availability
Tablets (Viagra): 25 mg, 50 mg, 100 mg. Cost: All
strengths $206.99/10. Tablets (Revatio): 20 mg.
Cost: $1,528.00/90. Solution for injection
(Revatio): 0.8 mg/mL.

NURSING IMPLICATIONS
Assessment
● Viagra: Determine erectile dysfunction before

administration. Sildenafil has no effect in the ab-
sence of sexual stimulation.

● Revatio: Monitor hemodynamic parameters and
exercise tolerance prior to and periodically dur-
ing therapy.

Potential Nursing Diagnoses
Sexual dysfunction (Indications)
Risk for activity intolerance (Indications)

Implementation
● Do not confuse Viagra (sildenafil) with Allegra

(fexofenadine).
● PO: Dose for erectile dysfunction is usually ad-

ministered 1 hr before sexual activity. May be ad-
ministered 30 min–4 hr before sexual activity.

● Dose for pulmonary arterial hypertension is
administered 3 times daily without regard to
food. Doses should be spaced 4–6 hr apart.

IV Administration

● Direct IV: Administer undiluted. Solution is clear
and colorless; do not administer solutions that
are discolored or contain a precipitate. Rate:
Administer as a bolus three times daily.

Patient/Family Teaching
● Instruct patient to take sildenafil as directed. For

erectile dysfunction, take approximately 1 hr
before sexual activity and not more than once per
day. If taking sildenafil for pulmonary arterial
hypertension, take missed doses as soon as re-
membered unless almost time for next dose; do
not double doses.

● Advise patient that Viagra is not indicated for use
in women.

● Caution patient not to take sildenafil concurrently
with alpha-adrenergic blockers (unless on a sta-
ble dose) or nitrates. If chest pain occurs after
taking sildenafil, instruct patient to seek immedi-
ate medical attention. Advise patient taking sil-
denafil for pulmonary arterial hypertension to
notify health care professional of all Rx or OTC
medications, vitamins, or herbal products being
taken and to consult with health care professional
before taking other medications.

● Instruct patient to notify health care professional
promptly if erection lasts longer than 4 hr or if
experience sudden or decreased vision loss in

one or both eyes or loss or decrease in hearing,
ringing in the ears, or dizziness.

● Inform patient that sildenafil offers no protection
against sexually transmitted diseases. Counsel pa-
tient that protection against sexually transmitted
diseases and HIV infection should be considered.

Evaluation/Desired Outcomes
● Male erection sufficient to allow intercourse.
● Increased exercise tolerance.

silodosin (si-lo-do-sin)
Rapaflo
Classification
Therapeutic: benign prostatic hyperplasia
(BPH) agents
Pharmacologic: alpha-adrenergic blockers

Pregnancy Category B

Indications
Treatment of the signs/symptoms or benign prostatic
hyperplasia (BPH).

Action
Blocks post synaptic alpha1-adrenergic receptors.
Decreases contractions in the smooth muscle of the
prostatic capsule. Therapeutic Effects: De-
creased signs and symptoms of BPH (urinary ur-
gency, hesitancy, nocturia).

Pharmacokinetics
Absorption: 32% absorbed following oral admin-
istration.
Distribution: Unknown.
Protein Binding: 97%.
Metabolism and Excretion: Extensively metabo-
lized (CYP3A4, UGT2B7 and other metabolic path-
ways involved); 33.5% excreted in urine and 54.9%
in feces.
Half-life: 13.3 hr.

TIME/ACTION PROFILE (effect on symptoms
of BPH)

ROUTE ONSET PEAK DURATION

PO rapid 24 hr 24 hr*

*Following discontinuation.

Contraindications/Precautions
Contraindicated in: Not indicated for use in
women or children; Severe renal impairment (CrCl
less than 30 mL/min); Severe hepatic impairment
(Child-Pugh score of �10); Concurrent use of
strong CYP3A4 inhibitors or P-gp inhibitors.
Use Cautiously in: Moderate inhibitors of the
CYP3A4 enzyme system; Cataract surgery (may cause
intraoperative floppy iris syndrome); Moderate re-
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nal impairment (lower dose recommended); Geri:
qrisk of orthostatic hypotention; Pedi: Safety and
effectiveness have not been established.

Adverse Reactions/Side Effects
CNS: dizziness, headache. CV: orthostatic hypoten-
sion. GI: diarrhea. GU: retrograde ejaculation.

Interactions
Drug-Drug: Strong inhibitors of CYP3A4 (in-
cluding ketoconazole, clarithromycin, itracon-
azole, and ritonavir)pmetabolism,qblood lev-
els and risk of toxicity; concurrent use is
contraindicated. Concurrent use with moderate
CYP3A4 inhibitors (including diltiazem, eryth-
romycin, and verapamil) mayqlevels; use cau-
tiously. Concurrent use with antihypertensives
(including calcium channel blockers and thiazi-
des), other alpha blockers and phosphodies-
terase type 5 inhibitors (including sildenafil,
tadalafil, and vardenafil)qthe risk of dizziness
and orthostatic hypotension. P-glycoprotein (P-
gp) inhibitors including cyclosporine) mayq
levels; concurrent use not recommended.

Route/Dosage
PO (Adults): 8 mg once daily.

Renal Impairment
PO (Adults): CCr 30–50 mL/min—4 mg once
daily.

Availability
Capsules: 4 mg, 8 mg.

NURSING IMPLICATIONS
Assessment
● Assess patient for symptoms of benign prostatic

hyperplasia (urinary hesitancy, feeling of incom-
plete bladder emptying, interruption of urinary
stream, impairment of size and force of urinary
stream, terminal urinary dribbling, straining to
start flow, frequency, dysuria, nocturia, urgency)
before and periodically during therapy.

● Assess patient for orthostatic reaction and syn-
cope. Monitor BP (lying and standing) and dur-
ing initial therapy and periodically thereafter.

● Rule out prostatic carcinoma before therapy;
symptoms are similar.

Potential Nursing Diagnoses
Risk for injury (Side Effects)
Noncompliance (Patient/Family Teaching)

Implementation
● PO: Administer with food at the same meal each

day.

Patient/Family Teaching
● Instruct patient to take medication with the same

meal each day.
● May cause dizziness. Caution patient to avoid

driving or other activities requiring alertness until
response to the medication is known.

● Caution patient to avoid sudden changes in posi-
tion to decrease orthostatic hypotension, espe-
cially patients with low BP or concurrently taking
antihypertensives.

● Instruct patient to notify health care professional
of all Rx or OTC medications, vitamins, or herbal
products being taken and consult health care
professional before taking any new medications,
especially cough, cold, or allergy remedies.

● Instruct patient to notify health care professional
of medication regimen before any surgery. Pa-
tients planning cataract surgery should notify op-
thalmologist of silodosin therapy prior to surgery.

● Inform patient that silodosin may cause retro-
grade ejaculation (orgasm with reduced or no se-
men). This does not pose a safety concern and is
reversible with discontinuation.

● Emphasize the importance of follow-up exams to
evaluate effectiveness of medication.

● Geri: Assess risk for falls; implement fall preven-
tion program and instruct patient and family in
preventing falls at home.

Evaluation/Desired Outcomes
● Decreased symptoms of benign prostatic hyper-

plasia.

simethicone (si-meth-i-kone)
Degas, Extra Strength Gas-X,

Extra Strength Maalox GRF Gas Re-
lief Formula, Flatulex, Gas-X, Gena-
syme,

Maalox GRF Gas Relief Formula,
Maximum Strength Mylanta Gas, My-
lanta Gas, Mylicon, Ovol, Ovol-40,
Phazyme
Classification
Therapeutic: antiflatulent

Pregnancy Category UK

Indications
Relief of painful symptoms of excess gas in the GI
tract that may occur postoperatively or as a conse-
quence of: Air swallowing, Dyspepsia, Peptic ulcer,
Diverticulitis.
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Action
Causes the coalescence of gas bubbles. Does not
prevent the formation of gas. Therapeutic Ef-
fects: Passage of gas through the GI tract by belch-
ing or passing flatus.

Pharmacokinetics
Absorption: No systemic absorption occurs.
Distribution: Not systemically distributed.
Metabolism and Excretion: Excreted un-
changed in the feces.
Half-life: Unknown.

TIME/ACTION PROFILE (antiflatulent effect)

ROUTE ONSET PEAK DURATION

PO immediate unknown 3 hr

Contraindications/Precautions
Contraindicated in: Not recommended for infant
colic.
Use Cautiously in: Abdominal pain of unknown
cause, especially when accompanied by fever; OB:
Lactation: Has been used safely.

Adverse Reactions/Side Effects
None significant.

Interactions
Drug-Drug: None significant.

Route/Dosage
PO (Adults): 40–125 mg qid, after meals and at
bedtime (up to 500 mg/day).
PO (Children 2–12 yr): 40 mg 4 times daily.
PO (Children �2 yr): 20 mg 4 times daily (up to
240 mg/day).

Availability (generic available)
Chewable tablets: 40 mgOTC, 80 mgOTC, 125 mgOTC,
150 mgOTC. Tablets: 60 mgOTC, 80 mgOTC, 95 mgOTC.
Capsules: 95 mgOTC, 125 mgOTC. Drops: 40 mg/
0.6 mLOTC, 40 mg/1 mLOTC, 95 mg/1.425 mLOTC.
In combination with: antacidsOTC. See
Appendix B.

NURSING IMPLICATIONS
Assessment
● Assess patient for abdominal pain, distention, and

bowel sounds prior to and periodically through-
out course of therapy. Frequency of belching and
passage of flatus should also be assessed.

Potential Nursing Diagnoses
Acute pain (Indications)

Implementation
● PO: Administer after meals and at bedtime for

best results. Shake liquid preparations well prior
to administration. Chewable tablets should be

chewed thoroughly before swallowing, for faster
and more complete results.

● Drops can be mixed with 30 mL of cool water, in-
fant formula, or other liquid as directed. Shake
well before using.

Patient/Family Teaching
● Explain to patient the importance of diet and ex-

ercise in the prevention of gas. Also explain that
this medication does not prevent the formation of
gas.

● Advise patient to notify health care professional if
symptoms are persistent.

Evaluation/Desired Outcomes
● Decrease in abdominal distention and discom-

fort.

simvastatin, See HMG-CoA
REDUCTASE INHIBITORS (statins).

sipuleucel (si-pu-loo-sel)
Provenge
Classification
Therapeutic: antineoplastics
Pharmacologic: autologous cellular immu-
notherapies

Indications
Asymptomatic/minimally symptomatic metastatic
castrate resistant (hormone refractory) prostate
cancer.

Action
Autologous immunotherapy produced by collecting
peripheral mononuclear cells during leukapheresis.
Cells include antigen presenting cells (APCs), which
are activated during a culture period with prostatic
acid phosphatase (PAP, an antigen found in pros-
tatic cancer tissue) linked to granulocyte-macro-
phage colony-stimulating factor (GM-CSF, which ac-
tivates immune cells). Induces an immune response
against prostatic acid phosphatase. Therapeutic
Effects:pspread of prostate cancer.

Pharmacokinetics
Absorption: IV administration results in complete
bioavailability.
Distribution: Unknown.
Metabolism and Excretion: Unknown.
Half-life: Unknown.

TIME/ACTION PROFILE

ROUTE ONSET PEAK DURATION

IV unknown unknown unknown
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Contraindications/Precautions
Contraindicated in: None noted.
Use Cautiously in: Intended for autologous use
only.

Adverse Reactions/Side Effects
CNS: fatigue, headache, dizziness, insomnia. Resp:
dyspnea. CV: hypertension, peripheral edema. GI:
constipation, diarrhea, nausea, vomiting. GU: he-
maturia. Derm: flushing, rash, sweating. Hemat:
anemia. MS: back pain, joint pain, extremity pain,
muscle spasms, musculoskeletal pain. Neuro: par-
esthesia, tremor. Misc: chills, fever, acute infusion
reactions, citrate toxicity.

Interactions
Drug-Drug: Concurrent use of immunosuppres-
sants may alter safety/efficacy.

Route/Dosage
IV (Adults): One dose every two wk for a total of
three doses.

Availability
Suspension for IV infusion: minimum of 50 mil-
lion autologous CD54� cells activated with PAP-GM-
CSF suspended in 250 mL Lactated Ringer’s Injec-
tion.

NURSING IMPLICATIONS
Assessment
● Monitor for signs of acute infusion reaction (fe-

ver, chills, dyspnea, hypoxia, bronchospasm, diz-
ziness, nausea, vomiting, fatigue, headache, mus-
cle aches, hypertension, tachycardia), especially
patients with cardiac or pulmonary conditions. If
signs occur, infusion may be slowed or inter-
rupted, depending on severity of reaction. If infu-
sion must be interrupted, do not resume if infu-
sion bag will be at room temperature for �3 hrs.
Monitor patient for at least 30 min following each
infusion.

Potential Nursing Diagnoses
Deficient knowledge, related to medication regimen
(Patient/Family Teaching)

Implementation
IV Administration

● pH: No Data.
● Each infusion must be preceded by a leuka-

phresis procedure approximately 3 days prior. If
patient is unable to receive an infusion, patient
will need to undergo an additional leukaphresis
procedure.

● Medication is not routinely tested for transmissi-
ble infectious diseases. Employ universal precau-
tions in handling leukapheresis material or sipu-
leucel.

● Premedicate patient with acetaminophen and an
antihistamine (diphenhydramine) 30 min prior
to administration to minimize acute infusion re-
actions.

● Upon receipt of sipuleucel from manufacturer,
open outer cardboard shipping box to verify
product and patient-specific labels. Do not re-
move insulated container from shipping box, or
open lid of insulated container, until patient is
ready for infusion. Do not infuse until confirma-
tion of product release has been received from
manufacturer.

● Infusion must begin prior to expiration date and
time. Do not infuse expired sipuleucel. Once infu-
sion bag is removed from insulated container, in-
fuse within 3 hrs; do not return to shipping con-
tainer.

● Intermittent Infusion: Once patient is pre-
pared for infusion and Cell Product Disposition
Form has been received, remove infusion bag
from insulated container, and inspect bag for
leakage. Contents will be slightly cloudy, with
cream-to-pink color. Gently mix and re-suspend
contents of bag, inspecting for clumps and clots.
Small clumps should disperse with gentle manual
mixing; do not administer if bag leaks or if
clumps remain.

● Sipuleucel is solely for autologous use. Match pa-
tient’s identity with the patient identifiers on the
Cell Product Disposition Form and infusion bag.
Rate: Infuse the entire volume of the bag over 60
min. Do not use a cell filter.

Patient/Family Teaching
● Explain the purpose of sipuleucel and the impor-

tance of maintaining all scheduled appointments,
adhering to preparation instructions for leuka-
phresis procedure to patient.

● Inform patient that a central venous catheter may
be required if adequate peripheral venous access
is not available.

● Advise patient to notify health care professional if
fever over 100�F, swelling or redness around
catheter site, pain at infusion or collection sites,
symptoms of cardiac arrhythmia (chest pains,
racing heart, irregular heartbeats), signs of acute
infusion reaction, or persistent side effects occur.

● Instruct patient to notify health care professional
of all Rx or OTC medications, vitamins, or herbal
products, especially immunosuppressive agents,
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being taken and consult health care professional
before taking any new medications.

Evaluation/Desired Outcomes
● pin the spread of prostate cancer.

sirolimus (sir-oh-li-mus)
Rapamune
Classification
Therapeutic: immunosuppressants

Pregnancy Category C

Indications
Prevention of organ rejection in allogenic kidney
transplantation (with corticosteroids and cyclospor-
ine). Sirolimus is also eluted from the Cypher coro-
nary stent used in angioplasty procedures.

Action
Inhibits T-lymphocyte activation/proliferation, which
occurs as a response to antigenic and cytokine stim-
ulation; antibody production is also inhibited. Ther-
apeutic Effects: Decreased incidence and severity
of organ rejection.

Pharmacokinetics
Absorption: Rapidly absorbed following oral ad-
ministration (14% bioavailability).
Distribution: Concentrates in erythrocytes; dis-
tributes to heart, intestines, kidneys, liver, lungs,
muscle, spleen, and testes in high concentrations.
Protein Binding: 92%.
Metabolism and Excretion: Extensively metabo-
lized (some metabolism by P450 3A4 system); 91%
excreted in feces.
Half-life: 62 hr.

TIME/ACTION PROFILE (blood levels)

ROUTE ONSET PEAK DURATION

PO rapid 1–2 hr 24 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Alcohol in-
tolerance/sensitivity (solution contains ethanol);
Concurrent ketoconazole, voriconazole, itracona-
zole, erythromycin, telithromycin, clarithromycin,
rifampin, rifabutin, or grapefruit juice; Severe he-
patic impairment; OB, Lactation: Pregnancy and lac-
tation.
Use Cautiously in: Mild to moderate hepatic im-
pairment; OB: Women with childbearing potential;
Pedi: Children �13 yr (safety not established).

Adverse Reactions/Side Effects
Reflects combined therapy with corticosteroids and
cyclosporine.

CNS: PROGRESSIVE MULTIFOCAL LEUKOENCEPHALOPA-
THY (PML), insomnia. Resp: interstitial lung dis-
ease. CV: edema, hypotension, pericardial effusion.
GI: ascites, hepatotoxicity. GU: renal impairment.
Derm: acne, rash, thrombocytopenic purpura. F
and E: hypokalemia. Hemat: leukopenia, throm-
bocytopenia, anemia. Metab: hypercholesterol-
emia, hypertriglyceridemia. MS: arthralgias.
Neuro: tremor. Misc: infection (including activa-
tion of latent viral infections such as BK virus-associ-
ated nephropathy, pseudomembranous colitis),
lymphocele, lymphoma,pwound healing.

Interactions
Drug-Drug: Cyclosporine (modified) greatlyq
blood levels (administer sirolimus 4 hr after cyclo-
sporine). Drugs which inhibit the CYP3A4 enzyme
system may be expected toqblood levels and the
risk of adverse reactions. Ketoconazole, voricon-
azole, itraconazole, clarithromycin, erythro-
mycin, telithromycin significantlyqblood levels
(concurrent use is contraindicated). Blood levels
are alsoqby diltiazem and verapamil (monitor
sirolimus levels and adjust dose as necessary) and
may beqby nicardipine, verapamil, clotrima-
zole, fluconazole, troleandomycin, metoclo-
pramide, cimetidine, danazol, and protease in-
hibitor antiretrovirals. Rifampin and rifabutin
qmetabolism by stimulating the CYP3A4 enzyme
system and significantlypblood levels. Blood levels
may also bepby carbamazepine, phenobarbi-
tal, phenytoin, and rifapentine. Risk of renal im-
pairment may beqby concurrent use of other ne-
phrotoxic agents. Concurrent use with
tacrolimus and corticosteroids in lung trans-
plantation mayqrisk of anastamotic dehiscence; fa-
talites have been reported (not approved for this
use). Concurrent use with tacrolimus and cortico-
steroids in liver transplantation mayqrisk of he-
patic artery thrombosis; fatalites have been reported
(not approved for this use). Maypantibody re-
sponse to andqrisk of adverse reactions to live-vi-
rus vaccines (avoid vaccination).
Drug-Natural Products: Concomitant use with
echinacea and melatonin may interfere with im-
munosuppression. St. John’s wort mayqblood
levels and the risk of toxicity.
Drug-Food: Grapefruit juicepCYP3A4 metabo-
lism andqlevels; do not use as a diluent and avoid
concurrent ingestion.

Route/Dosage
PO (Adults and Children �13 yr): 6-mg loading
dose, followed by 2 mg/day maintenance dose. Dos-
ing following cyclosporine withdrawal—Patients
at low to moderate risk for rejection after transplan-
tation may be withdrawn from cyclosporine over 4–
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8 wk beginning 2–4 mo after transplant. Thereafter,
sirolimus dose should be titrated upward to main-
tain a whole blood trough level of 12–14 ng/mL.
Clinical assessment should also be used to gauge
dose. Dose changes can be made at 7–14 day inter-
vals. The following formula may also be used: siroli-
mus maintenance dose � current dose x (target
concentration/current concentration). If a largeqis
needed, a loading dose may be given and blood lev-
els reassessed 3–4 days later. Loading dose may be
calculated by the following formula: sirolimus load-
ing dose � 3 � (new maintenance dose-current
maintenance dose). Loading doses �40 mg should
be spread over 2 days.
PO (Adults and Children �13 yr and �40 kg):
3 mg/m2 loading dose, followed by 1 mg/m2/day
maintenance dose. See adjustments above for
doses following cyclosporine withdrawal.

Hepatic Impairment
PO (Adults and Children �13 yr and �40 kg):
pmaintenance dose by 33%; loading dose is un-
changed.

Availability
Tablet: 0.5 mg, 1 mg, 2 mg. Oral solution: 1 mg/
mL.

NURSING IMPLICATIONS
Assessment
● Monitor BP closely during therapy. Hypertension

is a common complication of sirolimus therapy
and should be treated.

● Assess for any new signs or symptoms that may be
suggestive of PML, an opportunistic infection of
the brain that leads to death or severe disability;
withhold dose and notify health care professional
promptly. Symptoms of PML may include hemi-
paresis, apathy, confusion, cognitive deficiencies,
and ataxia. Consider decreasing the amount of
immunosuppression in these patients.

● Lab Test Considerations: Monitor sirolimus
blood levels when dose forms are changed and in
patients likely to have altered drug metabolism,
patients �13 yr who weigh �40 kg, patients with
hepatic impairment, and during concurrent ad-
ministration of drugs that may interact with siroli-
mus. Trough concentrations of �15 ng/mL are
associated with anqin adverse effects.

● Monitor patients for hyperlipidemia. May require
additional interventions to treat hyperlipidemia.

● May cause anemia, leukopenia, thrombocytope-
nia, and hypokalemia.

● May causeqAST,qALT, hypophosphatemia,and
hyperglycemia.

Potential Nursing Diagnoses
Risk for infection (Adverse Reactions)

Implementation
● Therapy with sirolimus should be started as soon

as possible post-transplant. Concurrent therapy
with cyclosporine and corticosteroids is recom-
mended. Sirolimus should be taken 4 hr after cy-
closporine (MODIFIED, Neoral).

● Sirolimus should be ordered only by physicians
skilled in immunosuppressive therapy, with the
staff and facilities to manage renal transplant pa-
tients.

● Antimicrobial prophylaxis for Pneumocystis ji-
rovecii pneumonia for 1 year and for cytomega-
lovirus protection for 3 mo post-transplant are
recommended.

● PO: Administer consistently with or without food.
Swallow tablet whole; do not crush, break, or
chew. Do not administer with or mix with grape-
fruit juice.

● To dilute from bottle, use amber oral dose sy-
ringe to withdraw prescribed amount. Empty sir-
olimus from syringe into a glass or plastic con-
tainer holding at least 2 oz (60 mL) of water or
orange juice; do not use other liquids. Stir vigor-
ously and drink at once. Refill container with at
least 4 oz of additional liquid, stir vigorously, and
drink at once.

● If using the pouch, empty entire contents of
pouch into at least 2 oz of water or orange juice;
do not use other liquids. Stir vigorously and drink
at once. Refill container with at least 4 oz of addi-
tional liquid, stir vigorously, and drink at once.

● Store bottles and pouches in refrigerator. Protect
from light. Solution may develop a slight haze
when refrigerated; allow to stand at room tem-
perature and shake gently until haze disappears.
Sirolimus may remain in syringe at room temper-
ature or refrigerated for up to 24 hr. Discard sy-
ringe after one use. Oral solution must be used
within 1 mo of opening bottle.

Patient/Family Teaching
● Instruct patient to take sirolimus at the same time

each day, as directed. Advise patient to avoid tak-
ing with or diluting with grapefruit juice. Do not
skip or double up on missed doses. Do not dis-
continue medication without advice of health care
professional.

● Reinforce the need for lifelong therapy to prevent
transplant rejection. Review symptoms of rejec-
tion for transplanted organ and stress need to no-
tify health care professional immediately if they
occur.
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● Advise patient to wear sunscreen and protective
clothing and limit time in sunlight and UV light
due to increased risk of skin cancer.

● Caution patient to notify health care professional
if signs of infection occur.

● Advise patient to avoid vaccinations with a live vi-
rus during therapy.

● Advise patient of the risk of taking sirolimus dur-
ing pregnancy. Caution women of childbearing yr
to use effective contraception prior to, during,
and for 12 wk following therapy.

● Emphasize the importance of repeated lab tests
during sirolimus therapy.

Evaluation/Desired Outcomes
● Prevention of transplanted kidney rejection.

sitaGLIPtin (sit-a-glip-tin)
Januvia
Classification
Therapeutic: antidiabetics
Pharmacologic: enzyme inhibitors

Pregnancy Category B

Indications
Adjunct to diet and exercise to improve glycemic
control in patients with type 2 diabetes mellitus; may
be used as monotherapy or combination therapy
with metformin, a thiazolidinedione, a sulfonylurea,
or insulin.

Action
Inhibits the enzyme dipeptidyl peptidase-4 (DPP-4),
which slows the inactivation of incretin hormones,
resulting in increased levels of active incretin hor-
mones. These hormones are released by the intes-
tine throughout the day, and are involved in regula-
tion of glucose homeostasis. Increased/prolonged
incretin levels result in an increase in insulin release
and decrease in glucagon levels. Therapeutic Ef-
fects: Improved control of blood glucose.

Pharmacokinetics
Absorption: 87% absorbed following oral admin-
istration.
Distribution: Unknown.
Metabolism and Excretion: 79% excreted un-
changed in urine, minor metabolism.
Half-life: 12.4 hr.

TIME/ACTION PROFILE

ROUTE ONSET PEAK DURATION

PO rapid 1–4 hr 24 hr

Contraindications/Precautions
Contraindicated in: Type 1 diabetes mellitus; Di-
abetic ketoacidosis; Hypersensitivity.

Use Cautiously in: Renal impairment (dosepre-
quired for CCr �50 mL/min); History of pancreati-
tis; OB: Use only if clearly needed. Lactation: Excre-
tion into breast milk unknown; Pedi: Safety not
established; Geri: Consider age-relatedpin renal
function when determining dose.

Adverse Reactions/Side Effects
CNS: headache. GI: PANCREATITIS, nausea, diarrhea.
GU: acute renal failure. Resp: upper respiratory
tract infection, nasopharyngitis. Misc: allergic reac-
tions including ANAPHYLAXIS, ANGIOEDEMA, EXFOLIA-
TIVE SKIN CONDITIONS (STEVENS-JOHNSON SYNDROME),
rash, urticaria.

Interactions
Drug-Drug: May slightlyqserum digoxin levels;
monitoring recommended.qrisk of hypoglycemia
when used with insulin, glyburide, glipizide, or
glimepiride (may need topdose of insulin or sul-
fonylurea).

Route/Dosage
PO (Adults): 100 mg once daily.

Renal Impairment
PO (Adults): CCr 30–�50 mL/min— 50 mg once
daily; CCr �30 mL/min—25 mg once daily.

Availability
Tablets: 25 mg, 50 mg, 100 mg. Cost: 25 mg
$645.98/90, 50 mg $635.94/90, 100 mg $619.94/
90. In combination with: metformin (Janumet)
and simvastatin (Juvisync). See Appendix B.

NURSING IMPLICATIONS
Assessment
● Observe patient for signs and symptoms of hypo-

glycemic reactions (abdominal pain, sweating,
hunger, weakness, dizziness, headache, tremor,
tachycardia, anxiety).

● Monitor for signs of pancreatitis (nausea, vomit-
ing, anorexia, persistent severe abdominal pain,
sometimes radiating to the back) during therapy.
If pancreatitis occurs, discontinue sitagliptin and
monitor serum and urine amylase, amylase/creat-
inine clearance ratio, electrolytes, serum cal-
cium, glucose, and lipase.

● Assess for rash periodically during therapy. May
cause Stevens-Johnson syndrome. Discontinue
therapy if severe or if accompanied with fever,
general malaise, fatigue, muscle or joint aches,
blisters, oral lesions, conjunctivitis, hepatitis and/
or eosinophilia.

● Lab Test Considerations: Monitor hemoglo-
bin A1C prior to and periodically during therapy.

● Monitor renal function prior to and periodically
during therapy.
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Potential Nursing Diagnoses
Imbalanced nutrition: more than body requirements
(Indications)
Noncompliance (Patient/Family Teaching)

Implementation
● Do not confuse sitagliptin with sumatriptan. Do

not confuse Januvia (sitagliptin) with Enjuvia (es-
trogens, conjugated B), Jantoven (warfarin), or
Janumet (sitagliptin/metformin).

● Patients stabilized on a diabetic regimen who are
exposed to stress, fever, trauma, infection, or sur-
gery may require administration of insulin.

● PO: May be administered without regard to food.

Patient/Family Teaching
● Instruct patient to take sitagliptin as directed.

Take missed doses as soon as remembered, un-
less it is almost time for next dose; do not double
doses. Advise patient to read Medication Guide
before starting and with each Rx refill in case of
changes.

● Explain to patient that sitagliptin helps control hy-
perglycemia but does not cure diabetes. Therapy
is usually long term.

● Instruct patient not to share this medication with
others, even if they have the same symptoms; it
may harm them.

● Encourage patient to follow prescribed diet, med-
ication, and exercise regimen to prevent hyper-
glycemic or hypoglycemic episodes.

● Review signs of hypoglycemia and hyperglycemia
with patient. If hypoglycemia occurs, advise pa-
tient to take a glass of orange juice or 2–3 tsp of
sugar, honey, or corn syrup dissolved in water,
and notify health care professional.

● Instruct patient in proper testing of blood glucose
and urine ketones. These tests should be moni-
tored closely during periods of stress or illness
and health care professional notified if significant
changes occur.

● Advise patient to stop taking sitagliptin and notify
health care professional promptly if symptoms of
hypersensitivity reactions (rash; hives; swelling of
face, lips, tongue, and throat; difficulty in
breathing or swallowing) or pancreatitis occur.

● Advise patient to notify health care professional of
all Rx or OTC medications, vitamins, or herbal
products being taken and to consult with health
care professional before taking other medica-
tions.

● Advise patient to notify health care professional if
pregnancy is planned or suspected or if breast-
feeding. Encourage patients who become preg-

nant while taking sitagliptin to join the pregnancy
registry by calling 1-800-986-8999.

Evaluation/Desired Outcomes
● Improved hemoglobin A1C, fasting plasma glu-

cose and 2-hr post-prandial glucose levels.

sodium bicarbonate
(soe-dee-um bye-kar-boe-nate)
Baking Soda, Bell-Ans, Citrocarbonate,
Neut, Soda Mint
Classification
Therapeutic: antiulcer agents
Pharmacologic: alkalinizing agents

Pregnancy Category C

Indications
PO, IV: Management of metabolic acidosis. PO, IV:
Used to alkalinize urine and promote excretion of
certain drugs in overdosage situations (phenobarbi-
tal, aspirin). PO: Antacid. Unlabeled Use: Stabili-
zation of acid-base status in cardiac arrest and treat-
ment of life-threatening hyperkalemia.

Action
Acts as an alkalinizing agent by releasing bicarbon-
ate ions. Following oral administration, releases bi-
carbonate, which is capable of neutralizing gastric
acid. Therapeutic Effects: Alkalinization. Neu-
tralization of gastric acid.

Pharmacokinetics
Absorption: Following oral administration, excess
bicarbonate is absorbed and results in metabolic al-
kalosis and alkaline urine.
Distribution: Widely distributed into extracellular
fluid.
Metabolism and Excretion: Sodium and bicar-
bonate are excreted by the kidneys.
Half-life: Unknown.

TIME/ACTION PROFILE (PO � antacid
effect; IV � alkalinization)

ROUTE ONSET PEAK DURATION

PO immediate 30 min 1–3 hr
IV immediate rapid unknown

Contraindications/Precautions
Contraindicated in: Metabolic or respiratory al-
kalosis; Hypocalcemia; Hypernatremia; Excessive
chloride loss; As an antidote following ingestion of
strong mineral acids; Patients on sodium-restricted
diets (oral use as an antacid only); Renal failure
(oral use as an antacid only); Severe abdominal
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pain of unknown cause, especially if associated with
fever (oral use as an antacid only).
Use Cautiously in: HF; Renal insufficiency; Con-
current corticosteroid therapy; Chronic use as an
antacid (may cause metabolic alkalosis and possible
sodium overload); Pedi: Mayqrisk of cerebral
edema in children with diabetic ketoacidosis.

Adverse Reactions/Side Effects
CV: edema. GI: PO—flatulence, gastric distention.
F and E: metabolic alkalosis, hypernatremia, hypo-
calcemia, hypokalemia, sodium and water retention.
Local: irritation at IV site. Neuro: tetany, cerebral
hemorrhage (with rapid injection in infants).

Interactions
Drug-Drug: Following oral administration, mayp
absorption of ketoconazole. Concurrent use with
calcium-containing antacids may lead to milk-al-
kali syndrome. Urinary alkalinization may result in
psalicylate or barbiturate blood levels;qblood
levels of quinidine, mexiletine, flecainide, or
amphetamines;qrisk of crystalluria from fluoro-
quinolones;peffectiveness of methenamine. May
negate the protective effects of enteric-coated
products (do not administer within 1–2 hr of each
other).

Route/Dosage
Contains 12 mEq of sodium/g.

Alkalinization of Urine
PO (Adults): 48 mEq (4 g) initially. Then 12–24
mEq (1–2 g) q 4 hr (up to 48 mEq q 4 hr) or 1 tsp
of powder q 4 hr as needed.
PO (Children): 1–10 mEq/kg (84–840 mg/kg)
per day in divided doses.
IV (Adults and Children): 2–5 mEq/kg as a 4–8
hr infusion.

Antacid
PO (Adults): Tablets/powder—325 mg–2 g 1–4
times daily or tsp q 2 hr as needed. Effervescent1⁄2
powder—3.9–10 g in water after meals; patients
�60 yr should receive 1.9–3.9 g after meals.

Systemic Alkalinization/Cardiac Arrest
IV (Adults and Children and Infants): Cardiac
arrest/urgent situations—1 mEq/kg; may repeat
0.5 mEq/kg q 10 min. Less urgent situations—2–
5 mEq/kg as a 4–8 hr infusion.

Renal Tubular Acidosis
PO (Adults): 0.5–2 mEq/kg/day in 4–5 divided
doses.
PO (Children): 2–3 mEq/kg/day in 3–4 divided
doses.

Availability (generic available)
Oral powder: (20.9 mEq Na/ tsp) in 120-, 240-,1⁄2
480-, and 2400-g containersOTC. Tablets: 325 mg

(3.9 mEq Na/tablet)OTC, 500 mg (6.0 mEq Na/
tabletOTC, 520 mg (6.2 mEq Na/tablet)OTC, 650 mg
(7.7 mEq Na/tablet)OTC. Solution for injection:
4.2% (0.5 mEq/mL) in 2.5-, 5-, and 10-mL prefilled
syringes, 5% (0.6 mEq/mL) in 500-mL containers,
7.5% (0.9 mEq/mL) in 50-mL vials and prefilled sy-
ringes and 200-mL vials, 8.4% (1 mEq/mL) in 10-
and 50-mL vials and prefilled syringes. Neutraliz-
ing additive solution for injection: 4% (0.48
mEq/mL) in 5-mL vials, 4.2% (0.5 mEq/mL) in 6-
mL vials.

NURSING IMPLICATIONS
Assessment
● IV: Assess fluid balance (intake and output, daily

weight, edema, lung sounds) throughout therapy.
Report symptoms of fluid overload (hypertension,
edema, dyspnea, rales/crackles, frothy sputum) if
they occur.

● Assess patient for signs of acidosis (disorienta-
tion, headache, weakness, dyspnea, hyperventila-
tion), alkalosis (confusion, irritability, paresthe-
sia, tetany, altered breathing pattern),
hypernatremia (edema, weight gain, hyperten-
sion, tachycardia, fever, flushed skin, mental irri-
tability), or hypokalemia (weakness, fatigue, U
wave on ECG, arrhythmias, polyuria, polydipsia)
throughout therapy.

● Observe IV site closely. Avoid extravasation, as tis-
sue irritation or cellulitis may occur. If infiltration
occurs, confer with physician or other health
care professional regarding warm compresses
and infiltration of site with lidocaine or hyaluroni-
dase.

● Antacid: Assess patient for epigastric or abdomi-
nal pain and frank or occult blood in the stool,
emesis, or gastric aspirate.

● Lab Test Considerations: Monitor serum so-
dium, potassium, calcium, bicarbonate concen-
trations, serum osmolarity, acid-base balance,
and renal function prior to and periodically
throughout therapy.

● Obtain arterial blood gases (ABGs) frequently in
emergency situations and during parenteral ther-
apy.

● Monitor urine pH frequently when used for uri-
nary alkalinization.

● Antagonizes effects of pentagastrin and histamine
during gastric acid secretion test. Avoid adminis-
tration during the 24 hr preceding the test.

Potential Nursing Diagnoses
Impaired gas exchange (Indications)
Excess fluid volume (Side Effects)
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Implementation
● This medication may cause premature dissolution

of enteric-coated tablets in the stomach.
● PO: Tablets must be taken with a full glass of wa-

ter.
● When used in treatment of peptic ulcers, may be ad-

ministered 1 and 3 hr after meals and at bedtime.

IV Administration

● pH: 7.0–8.5.
● Direct IV: Used in cardiac arrest or urgent situa-

tions. Diluent: Use premeasured ampules or
prefilled syringes to ensure accurate dose. Rate:
Administer by rapid bolus. Flush IV line before
and after administration to prevent incompatible
medications used in arrest management from
precipitating.

● Continuous Infusion: Diluent: May be diluted
in dextrose, saline, and dextrose/saline combina-
tions. Premixed infusions are already diluted and
ready to use. Rate: May be administered over 4–8
hr.

● Y-Site Compatibility: acyclovir, amifostine,
amikacin, aminophylline, asparaginase, atropine,
aztreonam, bivalirudin, bumetanide, cefazolin,
cefepime, ceftazidime, ceftriaxone, chloramphen-
icol, cimetidine, cladribine, clindamycin, cyclo-
phosphamide, cyclosporine, cytarabine, dapto-
mycin, daunorubicin, dexamethasone sodium
phosphatedexmedetomidine, digoxin, docetaxel,
doxorubicin, enalaprilat, ertapenem, erythromy-
cin, esmolol, etoposide, etoposide phosphate,
famotidine, fentanyl, filgrastim, fluconazole, flu-
darabine, furosemide, gemcitabine, gentamicin,
granisetron, heparin, hydrocortisone sodium suc-
cinate, ifosfamide, indomethacin, insulin, ketoro-
lac, labetalol, levofloxacin, lidocaine, linezolid,
lorazepam, magnesium sulfate, melphalan,
mesna, meperidine, methylprednisolone sodium
succinate, metoclopramide, metoprolol, metroni-
dazole, milrinone, morphine, nafcillin, nitroglyc-
erin, nitroprusside, paclitaxel, palonosetron, pan-
toprazole, pemetrexed, penicillin G potassium,
phenylephrine, phytonadione, piperacillin/tazo-
bactam, potassium chloride, procainamide, pro-
pranolol, propofol, protamine, ranitidine, remi-
fentanil, tacrolimus, teniposide, thiotepa,
ticarcillin/clavulanate, tirofiban, tobramycin, tol-
azoline, vasopressin, vitamin B complex with C,
voriconazole.

● Y-Site Incompatibility: allopurinol, amioda-
rone, amphotericin B, amphotericin B cholesteryl
sulfate complex, ampicillin, anidulafungin, cal-
cium chloride, calcium gluconate, caspofungin,

cefotaxime, cefoxitin, cefuroxime, diazepam, di-
phenhydramine, dobutamine, doxorubicin lipo-
some, doxycycline, epinephrine, fenoldopam,
ganciclovir, haloperidol, hydroxyzine, idarubicin,
imipenem/cilastatin, isoproterenol, lansoprazole,
leucovorin, midazolam, nalbuphine, norepineph-
rine, ondansetron, phenytoin, prochlorperazine,
promethazine, quinupristin/dalfopristin, sargra-
mostim, trimethoprim/sulfamethoxazole, verapa-
mil, vincristine, vinorelbine.

● Solution Incompatibility: Do not add to
Ringer’s solution, LR, or Ionosol products, as
compatibility varies with concentration.

Patient/Family Teaching
● Instruct patient to take medication as directed.

Take missed doses as soon as remembered un-
less almost time for next dose.

● Review symptoms of electrolyte imbalance with pa-
tients on chronic therapy; instruct patient to notify
health care professional if these symptoms occur.

● Advise patient not to take milk products concur-
rently with this medication. Renal calculi or hy-
percalcemia (milk-alkali syndrome) may result.

● Emphasize the importance of regular follow-up
examinations to monitor serum electrolyte levels
and acid-base balance and to monitor progress.

● Antacid: Advise patient to avoid routine use of
sodium bicarbonate for indigestion. Dyspepsia
that persists �2 wk should be evaluated by a
health care professional.

● Advise patient on sodium-restricted diet to avoid use
of baking soda as a home remedy for indigestion.

● Instruct patient to notify health care professional
if indigestion is accompanied by chest pain, diffi-
culty breathing, or diaphoresis or if stools be-
come dark and tarry.

Evaluation/Desired Outcomes
● Increase in urinary pH.
● Clinical improvement of acidosis.
● Enhanced excretion of selected overdoses and

poisonings.
● Decreased gastric discomfort.

HIGH ALERT

sodium chloride (IV/oral)
(soe-dee-um klor-ide)
Slo-Salt
Classification
Therapeutic: mineral and electrolyte re-
placements/supplements

Pregnancy Category C
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Indications
IV: Hydration and provision of NaCl in deficiency
states. Maintenance of fluid and electrolyte status in
situations in which losses may be excessive (excess
diuresis or severe salt restriction). 0.45% (“half-
normal saline”) solution is most commonly used for
hydration and the treatment of hyperosmolar diabe-
tes (hypotonic). 0.9% (“normal saline”) solution is
used for: Replacement, Treatment of metabolic alka-
losis, A priming fluid for hemodialysis, To begin and
end blood transfusions. Small volumes of 0.9% NaCl
(preservative-free or bacteriostatic) are used to re-
constitute or dilute other medications. Hypertonic
solution (3%, 5%) may be required in situations in
which rapid replacement of sodium is necessary:
Hyponatremia, Hypochloremia, Renal failure, Heart
failure. PO: Prevention of or management of volume
depletion due to salt restriction or heat prostration
when excessive sweating occurs during exposures to
high temperatures. Irrigating Solutions: 0.9%
and 0.45% may be used as irrigating solutions. Con-
centrated sodium chloride: Used as an additive
to parenteral fluid therapy in very specific situations.

Action
Sodium is a major cation in extracellular fluid and
helps maintain water distribution, fluid and electro-
lyte balance, acid-base equilibrium, and osmotic
pressure. Chloride is the major anion in extracellu-
lar fluid and is involved in maintaining acid-base
balance. Solutions of NaCl resemble extracellular
fluid. Reduces corneal edema by an osmotic effect.
Therapeutic Effects: IV, PO: Replacement in de-
ficiency states and maintenance of homeostasis.

Pharmacokinetics
Absorption: Well absorbed following oral admin-
istration. Replacement solutions of NaCl are admin-
istered IV only.
Distribution: Rapidly and widely distributed.
Metabolism and Excretion: Excreted primarily
by the kidneys.
Half-life: Unknown.

TIME/ACTION PROFILE (various clinical
effects†)

ROUTE ONSET PEAK DURATION

PO unknown unknown unknown
IV rapid (min) end of infusion unknown

†PO, IV � electrolyte effects

Contraindications/Precautions
Contraindicated in: Hypertonic (3%, 5%) solu-
tions should not be used in patients with elevated,
slightly decreased, or normal serum sodium; Fluid
retention or hypernatremia.
Use Cautiously in: Patients prone to metabolic,
acid-base, or fluid and electrolyte abnormalities, in-

cluding: geriatric patients, those with nasogastric suc-
tioning, vomiting, diarrhea, diuretic therapy, gluco-
corticoid therapy, fistulas, HF, severe renal failure,
severe liver diseases (additional electrolytes may be
required); Pedi: NaCl preserved with benzyl alcohol
should not be used in neonates; Inadequate hydration
(water and other electrolytes must be replaced).

Adverse Reactions/Side Effects
Seen primarily during PO and IV use.
CV: HF, PULMONARY EDEMA, edema. F and E: hyper-
natremia, hypervolemia, hypokalemia. Local: IV—
extravasation, irritation at IV site.

Interactions
Drug-Drug: Excessive amounts of NaCl may par-
tially antagonize the effects of antihypertensives.
Use with corticosteroids may result in excess so-
dium retention.

Route/Dosage
IV (Adults): 0.9% NaCl (isotonic)—1 L (contains
150 mEq sodium/L), rate and amount determined
by condition being treated. 0.45% NaCl (hypo-
tonic)—1–2 L (contains 75 mEq sodium/L), rate
and amount determined by condition being treated.
3%, 5% NaCl (hypertonic)—100 mL over 1 hr
(3% contains 50 mEq sodium per 100 mL; 5% con-
tains 83.3 mEq sodium per 100 mL).
PO (Adults): 1–2 g 3 times daily.
PO, IV (Children and Infants): Maintenance so-
dium requirements—3–4 mEq/kg/day (maxi-
mum: 150 mEq/day).
PO, IV (Neonates): Maintenance sodium re-
quirements—1–4 mEq/kg/day.

Availability (generic available)
IV solutions: 0.45%, 0.9%, 3%, 5%. Diluents:
0.9%. Concentrate for dilution: 14.6%, 23.4%.
Tablets: 650 mgOTC. In combination with: po-
tassium (Slo-Salt-K), dextrose, electrolytes.

NURSING IMPLICATIONS
Assessment
● Assess fluid balance (intake and output, daily

weight, edema, lung sounds) throughout therapy.
● Assess patient for symptoms of hyponatremia

(headache, tachycardia, lassitude, dry mucous
membranes, nausea, vomiting, muscle cramps)
or hypernatremia (edema, weight gain, hyperten-
sion, tachycardia, fever, flushed skin, mental irri-
tability) throughout therapy. Sodium is measured
in relation to its concentration to fluid in the
body, and symptoms may change based on pa-
tient’s hydration status.

● Lab Test Considerations: Monitor serum so-
dium, potassium, bicarbonate, and chloride con-
centrations and acid-base balance periodically
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for patients receiving prolonged therapy with so-
dium chloride.

● Monitor serum osmolarity in patients receiving
hypertonic saline solutions.

Potential Nursing Diagnoses
Deficient fluid volume (Indications)
Excess fluid volume (Side Effects)

Implementation
● High Alert: Accidental administration of hyper-

tonic sodium chloride solutions (greater than
0.9%) have resulted in serious electrolyte imbal-
ances. Do not confuse vials of concentrated so-
dium chloride (23.4%) with vials of sodium chlo-
ride flush solution (0.9%).

● Dose of NaCl depends on patient’s age, weight,
condition, fluid and electrolyte balance, and acid-
base balance.

● Do not administer bacteriostatic NaCl containing
benzyl alcohol as a preservative to neonates. This
should not be used to reconstitute or to dilute so-
lutions or to flush intravascular catheters in neo-
nates.

● Infusion of 0.45% NaCl is hypotonic, 0.9% NaCl is
isotonic, and 3% and 5% NaCl are hypertonic.

IV Administration

● pH: 4.5–7.0.
● Intermittent Infusion: Administer 3% or 5%

NaCl via a large vein and prevent infiltration. After
the first 100 mL, sodium, chloride, and bicarbon-
ate concentrations should be re-evaluated to de-
termine the need for further administration.
Rate: Rate of hypertonic NaCl solutions should
not exceed 100 mL/hr or 1 mEq/kg/hr.

● Solution Compatibility: D5W, D10W, Ringer’s
and lactated Ringer’s injection, dextrose/Ringer’s
solution combinations, dextrose/LR combina-
tions, dextrose/saline combinations, 1/6 M so-
dium lactate.

Patient/Family Teaching
● Explain to patient the purpose of the infusion.
● Advise patients at risk for dehydration due to ex-

posure to extreme temperatures when and how to
take NaCL tablets. Inform patients that undigested
tablets may be passed in the stool; oral electrolyte
solutions are preferable.

Evaluation/Desired Outcomes
● Prevention or correction of dehydration.
● Normalization of serum sodium and chloride lev-

els.
● Prevention of heat prostration during exposure to

high temperatures.

sodium citrate and citric
acid
(soe-dee-um sye-trate and sit-rik
as-id)
Bicitra, Oracit, PMS-Dicitrate,
Shohl’s Solution modified
Classification
Therapeutic: antiurolithics, mineral and
electrolyte replacements/supplements
Pharmacologic: alkalinizing agents

Pregnancy Category C

Indications
Management of chronic metabolic acidosis associ-
ated with chronic renal insufficiency or renal tubu-
lar acidosis. Alkalinization of urine. Prevention of
cystine and urate urinary calculi. Prevention of aspi-
ration pneumonitis during surgical procedures.
Used as a neutralizing buffer.

Action
Converted to bicarbonate in the body, resulting in
increased blood pH. As bicarbonate is renally ex-
creted, urine is also alkalinized, increasing the solu-
bility of cystine and uric acid. Neutralizes gastric
acid. Therapeutic Effects: Provision of bicarbon-
ate in metabolic acidosis. Alkalinization of the urine.
Prevention of cystine and urate urinary calculi. Pre-
vention of aspiration pneumonitis.

Pharmacokinetics
Absorption: Well absorbed following oral admin-
istration.
Distribution: Rapidly and widely distributed.
Metabolism and Excretion: Rapidly oxidized to
bicarbonate, which is excreted primarily by the kid-
neys. Small amounts (�5%) excreted unchanged by
the lungs.
Half-life: Unknown.

TIME/ACTION PROFILE (effects on serum
pH)

ROUTE ONSET PEAK DURATION

PO rapid (min–
hr)

unknown 4–6 hr

Contraindications/Precautions
Contraindicated in: Severe renal insufficiency;
Severe sodium restriction; HF, untreated hyperten-
sion, edema, or toxemia of pregnancy.
Use Cautiously in: OB: Lactation: Safety not es-
tablished.
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Adverse Reactions/Side Effects
GI: diarrhea. F and E: fluid overload, hypernatre-
mia (severe renal impairment), hypocalcemia,
metabolic alkalosis (large doses only). MS: tetany.

Interactions
Drug-Drug: May partially antagonize the effects of
antihypertensives. Urinary alkalinization may re-
sult inpsalicylate or barbiturate levels orqlev-
els of quinidine, flecainide, or amphetamines.

Route/Dosage
Adjust dosage according to urine pH. Contains 1
mEq sodium and 1 mEq bicarbonate/mL solution.

Alkalinizer
PO (Adults): 10–30 mL solution diluted in water 4
times daily.
PO (Children): 5–15 mL solution diluted in water
4 times daily.

Antiurolithic
PO (Adults): 10–30 mL solution diluted in water 4
times daily.

Neutralizing Buffer
PO (Adults): 15–30 mL solution diluted in 15–30
mL of water.

Availability
Oral solution: 500 mg sodium citrate/334 mg cit-
ric acid/5 mL (Bicitra, PMS-Dicitrate), 490 mg so-
dium citrate/640 mg citric acid/5 mL (Oracit).

NURSING IMPLICATIONS
Assessment
● Assess patient for signs of alkalosis (confusion,

irritability, paresthesia, tetany, altered breathing
pattern) or hypernatremia (edema, weight gain,
hypertension, tachycardia, fever, flushed skin,
mental irritability) throughout therapy.

● Monitor patients with renal dysfunction for fluid
overload (discrepancy in intake and output,
weight gain, edema, rales/crackles, and hyperten-
sion).

● Lab Test Considerations: Prior to and every 4
mo throughout chronic therapy, monitor hemato-
crit, hemoglobin, electrolytes, pH, creatinine, uri-
nalysis, and 24-hr urine for citrate.

● Monitor urine pH if used to alkalinize urine.

Potential Nursing Diagnoses
Deficient knowledge, related to medication regimen
(Patient/Family Teaching)

Implementation
● PO: Solution is more palatable if chilled. Admin-

ister with 30–90 mL of chilled water. Administer
30 min after meals or as bedtime snack to mini-
mize saline laxative effect.

● When used as preanesthetic, administer 15–30
mL of sodium citrate with 15–30 mL of chilled
water.

Patient/Family Teaching
● Instruct patient to take as directed. Missed doses

should be taken within 2 hr. Do not double
doses.

● Instruct patients receiving chronic sodium citrate
on correct method of monitoring urine pH, main-
tenance of alkaline urine, and the need to in-
crease fluid intake to 3000 mL/day. When treat-
ment is discontinued, pH begins to fall toward
pretreatment levels.

● Advise patients receiving long-term therapy on
need to avoid salty foods.

Evaluation/Desired Outcomes
● Correction of metabolic acidosis.
● Maintenance of alkaline urine with resulting de-

creased stone formation.
● Buffering the pH of gastric secretions, thereby

preventing aspiration pneumonitis associated
with intubation and anesthesia.

sodium ferric gluconate complex, See
IRON SUPPLEMENTS.

sodium polystyrene
sulfonate
(soe-dee-um po-lee-stye-reen sul-
fon-ate)
Kalexate, Kayexalate, K-Exit, Kionex,
SPS
Classification
Therapeutic: hypokalemic, electrolyte modi-
fiers
Pharmacologic: cationic exchange resins

Pregnancy Category C

Indications
Mild to moderate hyperkalemia (if severe, more im-
mediate measures such as sodium bicarbonate IV,
calcium, or glucose/insulin infusion should be insti-
tuted).

Action
Exchanges sodium ions for potassium ions in the in-
testine (each 1 g is exchanged for 1 mEq potas-
sium). Therapeutic Effects: Reduction of serum
potassium levels.

Pharmacokinetics
Absorption: Distributed throughout the intestine
but is nonabsorbable.
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Distribution: Not distributed.
Metabolism and Excretion: Eliminated in the
feces.
Half-life: Unknown.

TIME/ACTION PROFILE (decrease in serum
potassium)

ROUTE ONSET PEAK DURATION

PO 2–12 hr unknown 6–24 hr
Rectal 2–12 hr unknown 4–6 hr

Contraindications/Precautions
Contraindicated in: Life-threatening hyperkale-
mia (other, more immediate measures should be in-
stituted); Hypersensitivity to saccharin or parabens
(some products); Ileus; Abnormal bowel function
(qrisk for intestinal necrosis); Postoperative pa-
tients with no bowel movement (qrisk for intestinal
necrosis); History of impaction, chronic constipa-
tion, inflammatory bowel disease, ischemic colitis,
vascular intestinal atherosclerosis, previous bowel
resection, or bowel obstruction (qrisk for intestinal
necrosis); Known alcohol intolerance (suspension
only).
Use Cautiously in: Geri: Geriatric patients; Heart
failure; Hypertension; Edema; Sodium restriction;
Constipation.

Adverse Reactions/Side Effects
GI: INTESTINAL NECROSIS, constipation, fecal impac-
tion, anorexia, gastric irritation, ischemic colitis,
nausea, vomiting. F and E: hypocalcemia, hypoka-
lemia, sodium retention, hypomagnesemia.

Interactions
Drug-Drug: Administration with calcium or mag-
nesium-containing antacids maypresin-ex-
changing ability andqrisk of systemic alkalosis. Hy-
pokalemia may enhance digoxin toxicity. Use with
sorbitol mayqrisk of colonic necrosis (concomi-
tant use not recommended).

Route/Dosage
4 level tsp � 15 g (4.1 mEq sodium/g).
PO (Adults): 15 g 1–4 times daily in water (up to
40 g 4 times daily).
Rect (Adults): 30–50 g as a retention enema; re-
peat as needed q 6 hr.
PO, Rect (Children): 1 g/kg/dose q 6 hr.

Availability (generic available)
Suspension: 15 g sodium polystyrene sulfonate
with 20 g sorbitol/60 mL, 15 g sodium polystyrene
sulfonate with 14.1 g sorbitol/60 mL. Powder: 15 g/
4 level tsp.

NURSING IMPLICATIONS
Assessment
● Monitor response of symptoms of hyperkalemia

(fatigue, muscle weakness, paresthesia, confu-
sion, dyspnea, peaked T waves, depressed ST seg-
ments, prolonged QT segments, widened QRS
complexes, loss of P waves, and cardiac arrhyth-
mias). Assess for development of hypokalemia
(weakness, fatigue, arrhythmias, flat or inverted T
waves, prominent U waves).

● Monitor intake and output ratios and daily
weight. Assess for symptoms of fluid overload
(dyspnea, rales/crackles, jugular venous disten-
tion, peripheral edema). Concurrent low-sodium
diet may be ordered for patients with HF (see
Appendix M).

● In patients receiving concurrent digoxin, assess
for symptoms of digoxin toxicity (anorexia, nau-
sea, vomiting, visual disturbances, arrhythmias).

● Assess abdomen and note character and fre-
quency of stools. Discontinue sodium polystyrene
sulfonate if patient becomes constipated. Concur-
rent sorbitol or laxatives may be ordered to pre-
vent constipation or impaction. Some products
contain sorbitol to prevent constipation. Patient
should ideally have 1–2 watery stools each day
during therapy. Monitor for intestinal necrosis if
sorbitol is added.

● Lab Test Considerations: Monitor serum po-
tassium daily during therapy. Notify health care
professional when potassiumpto 4–5 mEq/L.

● Monitor renal function and electrolytes (espe-
cially sodium, calcium, bicarbonate, and magne-
sium) prior to and periodically throughout ther-
apy.

Potential Nursing Diagnoses
Constipation (Side Effects)

Implementation
● Solution is stable for 24 hr when refrigerated.
● Consult health care professional regarding dis-

continuation of medications that may increase se-
rum potassium (angiotensin-converting enzyme
inhibitors, potassium-sparing diuretics, potas-
sium supplements, salt substitutes).

● An osmotic laxative (sorbitol) is usually adminis-
tered concurrently to prevent constipation.

● PO: For oral administration, shake commer-
cially-available suspension well before use. When
using powder, add prescribed amount to 3–4 mL
water/g of powder. Shake well. Syrup may be or-
dered to improve palatability. Resin cookie or
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candy recipes are available; discuss with pharma-
cist or dietitian.

● Retention Enema: Precede retention enema
with cleansing enema. Administer solution via
rectal tube or 28-French Foley catheter with 30-
mL balloon. Insert tube at least 20 cm and tape in
place.

● For retention enema, add powder to 100 mL of
prescribed solution (usually sorbitol or 20% dex-
trose in water). Shake well to dissolve powder
thoroughly; should be of liquid consistency. Posi-
tion patient on left side and elevate hips on pillow
if solution begins to leak. Follow administration
of medication with additional 50–100 mL of dilu-
ent to ensure administration of complete dose.
Encourage patient to retain enema as long as pos-
sible, at least 30–60 min.

● After retention period, irrigate colon with 1–2 L
of non–sodium-containing solution. Y-connector
with tubing may be attached to Foley or rectal
tube; cleansing solution is administered through
one port of the Y and allowed to drain by gravity
through the other port.

Patient/Family Teaching
● Explain purpose and method of administration of

medication to patient.
● Advise patient to avoid taking antacids or laxatives

during therapy, unless approved by health care
professional; may cause systemic alkalosis.

● Advise female patient to notify health care profes-
sional if pregnant or breastfeeding.

● Inform patient of need for frequent lab tests to
monitor effectiveness.

Evaluation/Desired Outcomes
● Normalization of serum potassium levels.

sodium salicylate, See SALICYLATES.

solifenacin (so-li-fen-a-sin)
VESIcare
Classification
Therapeutic: urinary tract antispasmodics
Pharmacologic: anticholinergics

Pregnancy Category C

Indications
Overactive bladder with symptoms (urge inconti-
nence, urgency, frequency).

Action
Acts as a muscarinic (cholinergic) receptor antago-
nist; antagonizes bladder smooth muscle contrac-
tion. Therapeutic Effects: Decreased symptoms
of overactive bladder.

Pharmacokinetics
Absorption: Well absorbed (90%).
Distribution: Unknown.
Protein Binding: 98%.
Metabolism and Excretion: Extensively metabo-
lized by the CYP3A4 enzyme system. 69% excreted in
urine as metabolites, 22% in feces.
Half-life: 45–68 hr.

TIME/ACTION PROFILE

ROUTE ONSET PEAK DURATION

Oral unknown 3–8 hr 24 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Urinary re-
tention; Gastric retention; Uncontrolled angle-clo-
sure glaucoma; Severe hepatic impairment; Lacta-
tion: Lactation.
Use Cautiously in: Concurrent use of CYP3A4 in-
hibitors (use lower dose/clinical monitoring may be
necessary); Moderate hepatic impairment (lower
dose recommended); Renal impairment (dose
should not exceed 5 mg/day if CCr �30 mL/min);
Bladder outflow obstruction; GI obstructive disor-
ders, severe constipation or ulcerative colitis; Myas-
thenia gravis; Angle-closure glaucoma; OB: Use only
if maternal benefit outweighs fetal risk; Pedi: Safety
not established.

Adverse Reactions/Side Effects
EENT: blurred vision. GI: constipation, dry mouth,
dyspepsia, nausea. Misc: ANGIOEDEMA.

Interactions
Drug-Drug: Drugs that induce or inhibit the
CYP3A4 enzyme system may significantly alter
levels; ketoconazoleqlevels and risk of toxicity
(do not exceed 5 mg/day).

Route/Dosage
PO (Adults): 5 mg once daily, may beqto 10 mg
once daily; Concurrent use of ketoconazole or
other potent CYP3A4 inhibitors—Dose should not
exceed 5 mg/day.

Renal Impairment
(Adults): CCr �30 mL/min—Dose should not ex-
ceed 5 mg/day.

Hepatic Impairment
(Adults): Moderate hepatic impairment—Dose
should not exceed 5 mg/day.

Availability
Tablets: 5 mg, 10 mg.

NURSING IMPLICATIONS
Assessment
● Monitor voiding pattern and assess symptoms of

overactive bladder (urinary urgency, urinary in-
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continence, urinary frequency) to and periodi-
cally during therapy.

Potential Nursing Diagnoses
Impaired urinary elimination (Indications)

Implementation
● Do not confuse Vesicare (solifenacin) with Vesa-

noid (oral tretinoin).
● PO: Administer once daily without regard to food.

Tablets must be swallowed whole; do not break,
crush, or chew.

Patient/Family Teaching
● Instruct patient to take solifenacin as directed.

Advise patient to read the Patient Information
before starting therapy and with each prescrip-
tion refill. If a dose is missed, skip dose and take
next day; do not take 2 doses in same day.

● Do not share solifenacin with others; may be dan-
gerous.

● Advise patient to notify health care professional
immediately if swelling or lips, face, tongue, or
throat occurs.

● Inform patient of potential anticholinergic side ef-
fects (constipation, urinary retention, blurred vi-
sion, heat prostration in a hot environment).

● May cause dizziness and blurred vision. Caution
patient to avoid driving and other activities that
require alertness until response to medication is
known.

● Instruct patient to notify health care professional
of all Rx or OTC medications, vitamins, or herbal
products being taken and consult health care
professional before taking any new medications.

Evaluation/Desired Outcomes
● Decrease in symptoms of overactive bladder

(urge urinary incontinence, urgency, frequency).

somatropin (recombinant), See
GROWTH HORMONES.

sotalol (soe-ta-lole)
Betapace, Betapace AF, Rylosol, So-
rine
Classification
Therapeutic: antiarrhythmics (class III)

Pregnancy Category B

Indications
Management of life-threatening ventricular arrhyth-
mias. Betapace AF: Maintenance of normal sinus

rhythm in patients with highly symptomatic atrial fib-
rillation/atrial flutter (AF/AFL) who are currently in
sinus rhythm.

Action
Blocks stimulation of beta1 (myocardial) and beta2

(pulmonary, vascular, and uterine) -adrenergic re-
ceptor sites. Therapeutic Effects: Suppression of
arrhythmias.

Pharmacokinetics
Absorption: Well absorbed following oral admin-
istration (bioavailability 90–100%); IV administra-
tion results in complete bioavailability.
Distribution: Crosses the placenta; enters breast
milk.
Metabolism and Excretion: Elimination is
mostly renal.
Half-life: 12 hr (qin renal impairment).

TIME/ACTION PROFILE (antiarrhythmic
effects)

ROUTE ONSET PEAK DURATION

PO hr 2–3 days 8–12 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Uncompen-
sated HF; Pulmonary edema; Asthma; Cardiogenic
shock; Congenital or acquired long QT syndromes;
Sinus bradycardia, 2nd- and 3rd-degree AV block
(unless a functioning pacemaker is present); CCr
�40 mL/min in patients who are being treated with
Betapace AF.
Use Cautiously in: Renal impairment (qdosing
interval recommended if CCr �60 mL/min for pa-
tients with ventricular arrhythmias); Hepatic impair-
ment; Hypokalemia (qrisk of arrhythmias); Geri:q
sensitivity to beta blockers; Diabetes mellitus (may
mask signs of hypoglycemia); Thyrotoxicosis (may
mask symptoms); Patients with a history of severe
allergic reactions (intensity of reactions may be in-
creased); OB, Lactation, Pedi: Safety not established;
may cause fetal/neonatal bradycardia, hypotension,
hypoglycemia, or respiratory depression.

Adverse Reactions/Side Effects
CNS: fatigue, weakness, anxiety, dizziness, drowsi-
ness, insomnia, memory loss, mental depression,
mental status changes, nervousness, nightmares.
EENT: blurred vision, dry eyes, nasal stuffiness.
Resp: bronchospasm, wheezing. CV: ARRHYTHMIAS,
BRADYCARDIA, CHF, PULMONARY EDEMA, orthostatic hy-
potension, peripheral vasoconstriction. GI: consti-
pation, diarrhea, nausea. GU: erectile dysfunction,p
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libido. Derm: itching, rash. Endo: hyperglycemia,
hypoglycemia. MS: arthralgia, back pain, muscle
cramps. Neuro: paresthesia. Misc: drug-induced
lupus syndrome.

Interactions
Drug-Drug: Concurrent use with other class 1A
antiarrhythmics is not recommended due toq
risk of arrhythmias. General anesthesia, IV phe-
nytoin, and verapamil may cause additive myocar-
dial depression. Additive bradycardia may occur
with digoxin, beta-blockers, verapamil, and dil-
tiazem. Additive hypotension may occur with other
antihypertensives, acute ingestion of alcohol, or
nitrates. Concurrent use with amphetamines, co-
caine, ephedrine, epinephrine, norepineph-
rine, phenylephrine, or pseudoephedrine may
result in unopposed alpha-adrenergic stimulation
(excessive hypertension, bradycardia). Concurrent
thyroid hormone administration maypeffective-
ness. May alter the effectiveness of insulin or oral
hypoglycemic agents (dose adjustments may be
necessary). Maypthe effectiveness of beta-adre-
nergic bronchodilators and theophylline. May
pthe beneficial beta1 cardiovascular effects of do-
pamine or dobutamine. Discontinuation of cloni-
dine in patients receiving sotalol may result in ex-
cessive rebound hypertension. Use cautiously within
14 days of MAO inhibitors (may result in hyper-
tension).

Route/Dosage
Ventricular Arrhythmias
PO (Adults): 80 mg twice daily; may be gradually
q(usual maintenance dose is 160–320 mg/day in
2–3 divided doses; some patients may require up to
480–640 mg/day).
IV (Adults): Oral dose of 80 mg twice daily—75
mg twice daily; Oral dose of 120 mg twice daily—
112.5 mg twice daily; Oral dose of 160 mg twice
daily—150 mg twice daily.

Renal Impairment
PO (Adults): CCr 30–59 mL/min— initial dose of
80 mg, with subsequent doses given q 24 hr; CCr 10
–29 mL/min— initial dose of 80 mg, with subse-
quent doses given q 36–48 hr.

Renal Impairment
IV (Adults): CCr 30–59 mL/min—Administer q 24
hr; CCr 10–29 mL/min—Administer q 36–48 hr.

Atrial Fibrillation/Atrial Flutter
PO (Adults): 80 mg twice daily, may beqduring care-
ful monitoring to 120 mg twice daily if necessary.
IV (Adults): Oral dose of 80 mg twice daily—75
mg twice daily; Oral dose of 120 mg twice daily—
112.5 mg twice daily.

Renal Impairment
PO, IV (Adults): CCr 40–60 mL/min—Adminis-
ter q 24 hr.

Availability (generic available)
Tablets : 80 mg, 120 mg, 160 mg, 240 mg. Tablets
(Betapace AF): 80 mg, 120 mg, 160 mg. Solution
for injection: 15 mg/mL.

NURSING IMPLICATIONS
Assessment
● Monitor ECG prior to and periodically during

therapy. May cause life threatening ventricular
tachycardia associated with QT interval prolonga-
tion. Do not initiate sotalol therapy if baseline
QTc is longer than 450 ms. If QT interval be-
comes �500 ms, reduce dose, prolong duration
of infusion, or discontinue therapy.

● Monitor BP and pulse frequently during dose ad-
justment period and periodically throughout ther-
apy. Assess for orthostatic hypotension when as-
sisting patient up from supine position.

● Monitor intake and output ratios and daily
weight. Assess patient routinely for evidence of
fluid overload (peripheral edema, dyspnea, rales/
crackles, fatigue, weight gain, jugular venous dis-
tention).

● Lab Test Considerations: Calculate creatinine
clearance prior to dosing.

● May causeqBUN, serum lipoprotein, potassium,
triglyceride, and uric acid levels.

● May cause increased ANA titers.
● May cause increase in blood glucose levels.
● Toxicity and Overdose: Monitor patients re-

ceiving beta blockers for signs of overdose
(bradycardia, severe dizziness or fainting, severe
drowsiness, dyspnea, bluish fingernails or palms,
seizures). Notify health care professional imme-
diately if these signs occur.

● Glucagon has been used to treat bradycardia and
hypotension.

Potential Nursing Diagnoses
Decreased cardiac output (Side Effects)
Noncompliance (Patient/Family Teaching)

Implementation
● Do not confuse sotalol with Sudafed (pseudo-

ephedrine).
● Patients should be hospitalized and monitored for

arrhythmias for at least 3 days during initiation of
therapy and dose increases.

● Do not substitute Betapace for Betapace AF. Make
sure patients transferred from Betapace to Beta-
pace AF have enough Betapace AF upon leaving
the hospital to allow for uninterrupted therapy
until Betapace AF prescription can be filled.
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● PO: Take apical pulse prior to administering. If
�50 bpm or if arrhythmia occurs, withhold medi-
cation and notify health care professional.

● Administer on an empty stomach, 1 hr before or
2 hr after meals. Administration with food, espe-
cially milk or milk products, reduces absorption
by approximately 20%.

● Avoid administering antacids containing alumi-
num or magnesium within 2 hr before adminis-
tration of sotalol.

● For patients unable to swallow pills, pharmacist
can convert tablets to a solution.

● IV: IV formulation should only be used in patients
who are NPO.

IV Administration

● pH: 6.0–7.0.
● Intermittent Infusion: Diluent: Dilute with

100–250 mL of 0.9% NaCl, D5W, or LR. For 75
mg dose, dilute with 114 mL or 294 mL for 100
mL or 250 mL volume, respectively. For 112.5
mg dose, dilute with 111 mL or 291 mL for 100
mL or 250 mL volume, respectively. For 150 mg
dose, dilute with 108 mL or 288 mL for 100 mL
or 250 mL volume, respectively. Rate: Infuse
over 5 hr using a volumetric infusion pump to in-
fuse intravenous at a constant rate.

Patient/Family Teaching
● Instruct patient to take medication as directed, at

the same time each day, even if feeling well; do
not skip or double up on missed doses. Take
missed doses as soon as possible up to 8 hr be-
fore next dose. Abrupt withdrawal may precipitate
life-threatening arrhythmias, hypertension, or
myocardial ischemia. Advise patients taking Beta-
pace AF to read Medication Guide before start-
ing and with each Rx refill in case of changes.

● Advise patient to make sure enough medication is
available for weekends, holidays, and vacations. A
written prescription may be kept in wallet in case
of emergency.

● Teach patient and family how to check pulse and
BP. Instruct them to check pulse daily and BP bi-
weekly. Advise patient to hold dose and contact
physician or other health care professional if
pulse is �50 bpm or if BP changes significantly.

● May cause drowsiness or dizziness. Caution pa-
tients to avoid driving or other activities that re-
quire alertness until response to the drug is
known.

● Advise patients to change positions slowly to min-
imize orthostatic hypotension, especially during
initiation of therapy or when dose is increased.

● Caution patient that this medication may increase
sensitivity to cold.

● Advise patient to notify health care professional of
all Rx or OTC medications, vitamins, or herbal
products being taken and to consult with health
care professional before taking other medica-
tions, especially cold preparations.

● Diabetic patients should closely monitor blood
glucose, especially if weakness, malaise, irritabil-
ity, or fatigue occurs. Medication may mask
tachycardia and increased BP as signs of hypogly-
cemia, but dizziness and sweating may still occur.

● Advise patient to notify health care professional
immediately if new fast heartbeats with lighthead-
edness and fainting occurs, or if slow pulse, diffi-
culty breathing, wheezing, cold hands and feet,
dizziness, confusion, depression, rash, fever, sore
throat, unusual bleeding, bruising, or if pain or
swelling at the infusion site occurs.

● Instruct patient to inform health care professional of
medication regimen prior to treatment or surgery.

● Advise patient to carry identification describing dis-
ease process and medication regimen at all times.

Evaluation/Desired Outcomes
● Control of arrhythmias without appearance of

detrimental side effects.

spironolactone, See DIURETICS
(POTASSIUM-SPARING).

streptokinase, See THROMBOLYTIC
AGENTS.

streptomycin, See
AMINOGLYCOSIDES.

strong iodine solution, See IODINE,
IODIDE.

sucralfate (soo-kral-fate)
Carafate, Sulcrate
Classification
Therapeutic: antiulcer agents
Pharmacologic: GI protectants

Pregnancy Category B
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Indications
Short-term management of duodenal ulcers. Mainte-
nance (preventive) therapy of duodenal ulcers. Un-
labeled Use: Management of gastric ulcer or gas-
troesophageal reflux. Prevention of gastric mucosal
injury caused by high-dose aspirin or other NSAIDs
in patients with rheumatoid arthritis or in high-
stress situations (e.g., intensive care unit). Suspen-
sion: Mucositis/stomatitis/rectal or oral ulcerations
from various etiologies.

Action
Aluminum salt of sulfated sucrose reacts with gastric
acid to form a thick paste, which selectively adheres
to the ulcer surface. Therapeutic Effects: Protec-
tion of ulcers, with subsequent healing.

Pharmacokinetics
Absorption: Systemic absorption is minimal
(�5%).
Distribution: Unknown.
Metabolism and Excretion: �90% is eliminated
in the feces.
Half-life: 6–20 hr.

TIME/ACTION PROFILE (mucosal protectant
effect)

ROUTE ONSET PEAK DURATION

PO 1–2 hr unknown 6 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity.
Use Cautiously in: Renal failure (accumulation
of aluminum can occur); Diabetes (qrisk of hyper-
glycemia with suspension).

Adverse Reactions/Side Effects
CNS: dizziness, drowsiness. GI: constipation, diar-
rhea, dry mouth, gastric discomfort, indigestion,
nausea. Derm: pruritus, rashes. Endo: hypergly-
cemia (with suspension).

Interactions
Drug-Drug: Maypabsorption of phenytoin, fat-
soluble vitamins, or tetracycline.peffectiveness
when used with antacids, cimetidine, or raniti-
dine.pabsorption of fluoroquinolones (separate
administration by 2 hours).

Route/Dosage
Treatment of Ulcers
PO (Adults): 1 g 4 times daily, given 1 hr before
meals and at bedtime; or 2 g twice daily, on waking
and at bedtime.

Prevention of Ulcers
PO (Adults): 1 g twice daily, given 1 hr before a
meal.

Gastroesophageal Reflux
PO (Adults): 1 g 4 times daily, given 1 hr before
meals and at bedtime (unlabeled).
PO (Children): 40–80 mg/kg/day divided q 6 hr,
given 1 hr before meals and at bedtime (unlabeled).

Stomatitis
PO (Adults and Children): 5–10 mL of suspen-
sion swish and spit or swish and swallow 4 times
daily.

Proctitis
Rect (Adults): 2 g of suspension given as an enema
once or twice daily.

Availability (generic available)
Tablets: 1 g. Oral suspension: 500 mg/5 mL.

NURSING IMPLICATIONS
Assessment
● Assess patient routinely for abdominal pain and

frank or occult blood in the stool.

Potential Nursing Diagnoses
Acute pain (Indications)
Constipation (Side Effects)
Deficient knowledge, related to medication regimen
(Patient/Family Teaching)

Implementation
● PO: Administer on an empty stomach, 1 hr before

meals and at bedtime. Tablet may be broken or
dissolved in water before ingestion. Shake sus-
pension well before administration.

● If nasogastric administration is required, consult
pharmacist; protein-binding properties of sucral-
fate have resulted in formation of a bezoar when
administered with enteral feedings and other
medications.

● If antacids are also required for pain, administer
30 min before or after sucralfate dosage.

Patient/Family Teaching
● Advise patient to continue with course of therapy

for 4–8 wk, even if feeling better, to ensure ulcer
healing. If a dose is missed, take as soon as re-
membered unless almost time for next dose; do
not double doses.

● Advise patient that increase in fluid intake, dietary
bulk, and exercise may prevent drug-induced
constipation.

● Emphasize the importance of routine examina-
tions to monitor progress.

Evaluation/Desired Outcomes
● Decrease in abdominal pain.
● Prevention and healing of duodenal ulcers, seen

by x-ray examination and endoscopy.
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sulconazole, See ANTIFUNGALS
(TOPICAL).

sulfaSALAzine
(sul-fa-sal-a-zeen)
Azulfidine, Azulfidine EN-tabs,

Salazopyrin
Classification
Therapeutic: antirheumatics (DMARD), gas-
trointestinal anti-inflammatories

Pregnancy Category B

Indications
Mild-to-moderate ulcerative colitis or as adjunctive
therapy in severe ulcerative colitis. Rheumatoid ar-
thritis unresponsive or intolerant tosalicylates and/
or NSAIDs.

Action
Locally acting anti-inflammatory action in the colon,
where activity is probably a result of inhibition of
prostaglandin synthesis. Therapeutic Effects: Re-
duction in the symptoms of ulcerative colitis or
rheumatoid arthritis.

Pharmacokinetics
Absorption: 10–15% absorbed after oral admin-
istration.
Distribution: Widely distributed; crosses the pla-
centa and enters breast milk.
Protein Binding: 99%.
Metabolism and Excretion: Split by intestinal
bacteria into sulfapyridine and 5-aminosalicylic
acid. Some absorbed sulfasalazine is excreted by
bile back into intestines; 15% excreted unchanged
by the kidneys. Sulfapyridine also excreted mostly by
the kidneys.
Half-life: 6 hr.

TIME/ACTION PROFILE (blood levels)

ROUTE ONSET PEAK DURATION

PO 1 hr 1.5–6 hr 6–12 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity reactions to
sulfonamides, salicylates, or sulfasalazine; Cross-
sensitivity with furosemide, sulfonylurea hypoglyce-
mic agents, or carbonic anhydrase inhibitors may
exist; Glucose-6–phosphate dehydrogenase (G6PD)
deficiency; Hypersensitivity to bisulfites (mesalamine
enema only); Urinary tract or intestinal obstruction;

Porphyria; Pedi: Children �2 yr (safety not estab-
lished).
Use Cautiously in: Severe hepatic or renal im-
pairment; History of porphyria; Blood dyscrasias;
OB: Has been used safely; Lactation: Safety not estab-
lished; may compete with bilirubin for binding sites
on plasma proteins in the newborn and cause kern-
icterus.

Adverse Reactions/Side Effects
CNS: headache. Resp: pneumonitis. GI: anorexia,
diarrhea, nausea, vomiting, drug-induced hepatitis.
GU: crystalluria, infertility, oligospermia, orange-
yellow discoloration of urine. Derm: rashes, exfoli-
ative dermatitis, photosensitivity, yellow discolor-
ation. Hemat: AGRANULOCYTOSIS, APLASTIC ANEMIA,
blood dyscrasias, eosinophilia, hemolytic anemia,
megaloblastic anemia, thrombocytopenia. Neuro:
peripheral neuropathy. Misc: hypersensitivity re-
actions including— SERUM SICKNESS and STEVENS-
JOHNSON SYNDROME, fever.

Interactions
Drug-Drug: Mayqaction/risk of toxicity from
oral hypoglycemic agents, phenytoin, metho-
trexate, zidovudine, or warfarin.qrisk of drug-
induced hepatitis with other hepatotoxic agents.
qrisk of crystalluria with methenamine. Mayp
metabolism and increase effects/toxicity of mercap-
topurine or thioguanine.
Drug-Food: Maypiron and folic acid absorp-
tion.

Route/Dosage
Ulcerative Colitis
PO (Adults): 1 g q 6–8 hr (may start with 500 mg
q 6–12 hr), followed by maintenance dose of 500
mg q 6 hr.
PO (Children �2 yr): Initial—6.7–10 mg/kg q
4 hr or 10–15 mg/kg q 6 hr or 13.3–20 mg/kg q 8
hr. Maintenance—7.5 mg/kg q 6 hr (not to ex-
ceed 2 g/day).

Rheumatoid arthritis
PO (Adults): 500 mg–1 g/day (as delayed-release
tablets) for 1 wk, thenqby 500 mg/day q wk up to 2
g/day in 2 divided doses; if no benefit seen after 12
wk,qto 3 g/day in 2 divided doses.
PO (Children �6 yr): 30–50 mg/kg/day in 2 di-
vided doses (as delayed-release tablets); initiate
therapy at 1/4–1/3 of planned maintenance dose
andqq 7 days until maintenance dose is reached
(not to exceed 2 g/day).
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Availability (generic available)
Tablets: 500 mg. Delayed-release (enteric-
coated) tablets (Azulfidine EN-tabs): 500 mg.

NURSING IMPLICATIONS
Assessment
● Assess patient for allergy to sulfonamides and sa-

licylates. Therapy should be discontinued if rash
or fever occurs.

● Monitor intake and output ratios. Fluid intake
should be sufficient to maintain a urine output of
at least 1200–1500 mL daily to prevent crystallu-
ria and stone formation.

● Assess for rash periodically during therapy. May
cause Stevens-Johnson syndrome. Discontinue
therapy if severe or if accompanied with fever,
general malaise, fatigue, muscle or joint aches,
blisters, oral lesions, conjunctivitis, hepatitis and/
or eosinophilia.

● Ulcerative Colitis: Assess abdominal pain and
frequency, quantity, and consistency of stools at
the beginning of and during therapy.

● Rheumatoid Arthritis: Assess range of motion
and degree of swelling and pain in affected joints
before and periodically during therapy.

● Lab Test Considerations: Monitor urinalysis,
BUN, and serum creatinine before and periodi-
cally during therapy. May cause crystalluria and
urinary cell calculi formation.

● Lab Test Considerations: Monitor CBC with
differential and liver function tests before and
every second wk during first 3 mo of therapy,
monthly during the second 3 mo, and every 3 mo
thereafter of as clinically indicated Discontinue
sulfasalazine if blood dyscrasias occur.

● Lab Test Considerations: Serum sulfapyri-
dine levels may be monitored; concentrations
�50 �g/mL may be associated with increased in-
cidence of adverse reactions.

Potential Nursing Diagnoses
Acute pain (Indications)
Diarrhea (Indications)

Implementation
● Do not confuse sulfasalazine with sulfadiazine.
● Varying dosing regimens of sulfasalazine may be

used to minimize GI side effects.
● PO: Administer after meals or with food to mini-

mize GI irritation, with a full glass of water. Do
not crush or chew enteric-coated tablets.

Patient/Family Teaching
● Instruct patient on the correct method of admin-

istration. Advise patient to take medication as di-
rected, even if feeling better. Take missed doses
as soon as remembered unless almost time for
next dose.

● May cause dizziness. Caution patient to avoid
driving or other activities that require alertness
until response to medication is known.

● Advise patient to notify health care professional if
skin rash, sore throat, fever, mouth sores, un-
usual bleeding or bruising, wheezing, fever, or
hives occur.

● Caution patient to use sunscreen and protective
clothing to prevent photosensitivity reactions.

● Inform patient that this medication may cause or-
ange-yellow discoloration of urine and skin,
which is not significant. May permanently stain
contact lenses yellow.

● Instruct patient to notify health care professional
if symptoms worsen or do not improve. If symp-
toms of acute intolerance (cramping, acute ab-
dominal pain, bloody diarrhea, fever, headache,
rash) occur, discontinue therapy and notify
health care professional immediately.

● Inform male patient that sulfasalazine may cause
infertility.

● Instruct patient to notify health care professional
if symptoms do not improve after 1–2 mo of
therapy.

Evaluation/Desired Outcomes
● Decrease in diarrhea and abdominal pain.
● Return to normal bowel pattern in patients with

ulcerative colitis. Effects may be seen within 3–
21 days. The usual course of therapy is 3–6 wk.

● Maintenance of remission in patients with ulcera-
tive colitis.

● Decrease in pain and inflammation, and increase
in mobility in patients with rheumatoid arthritis.

HIGH ALERT

SULFONYLUREAS
glimepiride (glye-me-pye-ride)
Amaryl
glipiZIDE (glip-i-zide)
Glucotrol, Glucotrol XL
glyBURIDE (glye-byoo-ride)
DiaBeta, Euglucon, Glynase PresTab
Classification
Therapeutic: antidiabetics
Pharmacologic: sulfonylureas

Pregnancy Category B (glyburide [Glynase
PresTab]), C (glimepiride, glipizide, and
glyburide [Diabeta])

Indications
Control of blood glucose in type 2 diabetes mellitus
when diet therapy fails. Require some pancreatic
function.
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Action
Lower blood glucose by stimulating the release of in-
sulin from the pancreas and increasing the sensitiv-
ity to insulin at receptor sites. May also decrease he-
patic glucose production. Therapeutic Effects:
Lowering of blood glucose in diabetic patients.

Pharmacokinetics
Absorption: All agents are well absorbed after
oral administration.
Distribution: Glyburide— reaches high concen-
trations in bile and crosses the placenta.
Protein Binding: Glimepiride—99.5%, glipi-
zide—99%, glyburide—99%.
Metabolism and Excretion: All agents are
mostly metabolized by the liver. Glimepiride—
converted to a metabolite with some hypoglycemic
activity.
Half-life: Glimepiride—5–9.2; glipizide—
2.1–2.6 hr; glyburide—10 hr.

TIME/ACTION PROFILE (hypoglycemic
activity)

ROUTE ONSET PEAK DURATION

Glimepiride unknown 2–3 hr 24 hr
Glipizide 15–30 min 1–2 hr up to 24 hr
Glyburide 45–60 min 1.5–3 hr 24 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Hypersensi-
tivity with sulfonamides (cross-sensitivity may oc-
cur); Type 1 diabetes; Diabetic coma or ketoacido-
sis; Concurrent use of bosentan (glyburide only).
Use Cautiously in: Geri:qsensitivity; dose reduc-
tion may be required; Glucose 6-phosphate dehy-
drogenase deficiency (qrisk of hemolytic anemia);
Renal or hepatic dysfunction (qrisk of hypoglyce-
mia); Infection, trauma, or surgery (may alter re-
quirements for control of blood glucose); Impaired
pituitary, or adrenal function; Prolonged nausea or
vomiting; Debilitated or malnourished patients (q
risk of hypoglycemia); OB, Lactation: Safety not es-
tablished; insulin recommended during pregnancy;
Pedi: Safety and effectiveness not established.

Adverse Reactions/Side Effects
CNS: dizziness, drowsiness, headache, weakness.
GI: constipation, cramps, diarrhea, drug-induced
hepatitis, heartburn,qappetite, nausea, vomiting.
Derm: photosensitivity, rashes. Endo: hypoglyce-
mia. F and E: hyponatremia. Hemat: APLASTIC ANE-
MIA, agranulocytosis, hemolytic anemia, leukopenia,
pancytopenia, thrombocytopenia.

Interactions
Drug-Drug:qrisk of elevated liver enzymes when
bosentan used with glyburide (avoid concurrent
use). Effectiveness may bepby concurrent use of
diuretics, corticosteroids, phenothiazines,
oral contraceptives, estrogens, thyroid prepa-
rations, phenytoin, niacin, sympathomimetics,
and isoniazid. Alcohol, androgens (testoster-
one), chloramphenicol, clarithromycin, fluor-
oquinolones, MAO inhibitors, NSAIDs, salicy-
lates, sulfonamides, and warfarin mayqrisk of
hypoglycemia. Concurrent use with warfarin may
alter the response to both agents (qeffects of both
initially, thenpactivity); close monitoring recom-
mended during any changes in dose. Beta blockers
may mask the signs and symptoms of hypoglycemia.
Mayqcyclosporine levels.

Route/Dosage
Glimepiride
PO (Adults): 1–2 mg once daily initially; mayqq
1–2 wk up to 8 mg/day (usual range 1–4 mg/day).
PO (Geriatric Patients): 1 mg/day initially.

Glipizide
PO (Adults): 5 mg/day initially, may beqby 2.5–5
mg/day at weekly intervals as needed (maximum
dose � 40 mg/day immediate-release), 20 mg/day
(XL); XL dose form is given once daily. Doses �15
mg/day should be given as 2 divided doses of imme-
diate-release tablets (not XL).
PO (Geriatric Patients): 2.5 mg/day initially.

Glyburide
The nonmicronized formulation (Diabeta)
cannot be used interchangeably with the
micronized formulation (Glynase
PresTab)
PO (Adults): DiaBeta(nonmicronized)—2.5–5
mg once daily initially; may beqby 2.5–5 mg/day at
weekly intervals (range 1.25–20 mg/day). Glynase
PresTab (micronized)—1.5–3 mg/day initially;
may beqby 1.5 mg/day at weekly intervals (range
0.75–12 mg/day; doses �6 mg/day should be given
as divided doses).
PO (Geriatric Patients): DiaBeta
(nonmicronized)—1.25 mg/day initially; may be
qby 2.5 mg/day at weekly intervals. Glynase
PresTab (micronized)—0.75 mg/day; may beqby
1.5 mg/day at weekly intervals.
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Availability
Glimepiride (generic available)
Tablets: 1 mg, 2 mg, 4 mg. Cost: Generic—1 mg
$10.00/90, 2 mg $10.00/90, 4 mg $10.00/90. In
combination with: pioglitazone (Duetact); rosig-
litazone (Avandaryl); see Appendix B.

Glipizide (generic available)
Tablets: 5 mg, 10 mg. Cost: Generic—5 mg
$10.00/90, 10 mg $10.00/180. Extended-release
tablets: 2.5 mg, 5 mg, 10 mg. Cost: Generic—5
mg $35.97/90. In combination with: Metformin
(Metaglip); see Appendix B.

Glyburide (generic available)
Tablets: 1.25 mg, 2.5 mg, 5 mg. Cost: Generic—
1.25 mg $29.97/90, 2.5 mg $10.00/90, 5 mg
$10.00/90. Micronized tablets: 1.5 mg, 3 mg, 4.5
mg, 6 mg. Cost: Generic—1.5 mg $26.99/90, 3
mg $10.00/90, 6 mg $10.00/90. In combination
with: metformin (Glucovance); see Appendix B.

NURSING IMPLICATIONS
Assessment
● Observe for signs and symptoms of hypoglycemic

reactions (sweating, hunger, weakness, dizziness,
tremor, tachycardia, anxiety).

● Assess patient for allergy to sulfonamides.
● Patients on concurrent beta-blocker therapy may

have very subtle signs of hypoglycemia.
● Lab Test Considerations: Monitor serum glu-

cose and glycosylated hemoglobin periodically
during therapy to evaluate effectiveness of treat-
ment.

● Monitor CBC periodically during therapy. Report
pin blood counts promptly.

● May cause anqin AST, LDH, BUN, and serum
creatinine.

● Toxicity and Overdose: Overdose is mani-
fested by symptoms of hypoglycemia. Mild hypo-
glycemia may be treated with administration of
oral glucose. Severe hypoglycemia should be
treated with IV D50W followed by continuous IV
infusion of more dilute dextrose solution at a rate
sufficient to keep serum glucose at approximately
100 mg/dL.

Potential Nursing Diagnoses
Imbalanced nutrition: more than body requirements
(Indications)
Noncompliance (Patient/Family Teaching)

Implementation
● High Alert: Accidental administration of oral hy-

poglycemic agents to non-diabetic adults and
children has resulted in serious harm or death.
Before administering, confirm that patient has
type 2 diabetes.

● High Alert: Several oral hypoglycemic agents
are subject to sound-alike or look-alike confu-
sion: Do not confuse Diabeta (glyburide) with Ze-
beta (bisoprolol).

● Patients stabilized on a diabetic regimen who are
exposed to stress, fever, trauma, infection, or sur-
gery may require administration of insulin.

● To convert from other oral hypoglycemic agents,
gradual conversion is not required. For insulin
dosage of less than 20 units/day, change to oral
hypoglycemic agents can be made without grad-
ual dose adjustment. Patients taking 20 or more
units/day should convert gradually by receiving
oral agent and a 25–30% reduction in insulin
dose every day or every 2nd day with gradual in-
sulin dose reduction as tolerated. Monitor serum
or urine glucose and ketones at least 3 times/day
during conversion.

● PO: May be administered once in the morning
with breakfast or divided into 2 doses.

● Administer glipizide 30 min before a meal.
● Do not administer nonmicronized glyburide

with a meal high in fat. Micronized glyburide
cannot be substituted for nonmicronized gly-
buride. These preparations are not equivalent.

Patient/Family Teaching
● Instruct patient to take medication at same time

each day. Take missed doses as soon as remem-
bered unless almost time for next dose. Do not
take if unable to eat.

● Explain to patient that this medication controls
hyperglycemia but does not cure diabetes. Ther-
apy is long term.

● Review signs of hypoglycemia and hyperglycemia
with patient. If hypoglycemia occurs, advise pa-
tient to take a glass of orange juice or 2–3 tsp of
sugar, honey, or corn syrup dissolved in water or
an appropriate number of glucose tablets and no-
tify health care professional.

● Encourage patient to follow prescribed diet, med-
ication, and exercise regimen to prevent hypogly-
cemic or hyperglycemic episodes.

● Instruct patient in proper testing of serum glu-
cose and ketones. These tests should be closely
monitored during periods of stress or illness and
health care professional notified if significant
changes occur.

● Concurrent use of alcohol may cause a disulfi-
ram-like reaction (abdominal cramps, nausea,
flushing, headaches, and hypoglycemia).

● May occasionally cause dizziness or drowsiness.
Caution patient to avoid driving or other activities
requiring alertness until response to medication
is known.
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● Caution patient to avoid other medications, espe-
cially alcohol, while on this therapy without con-
sulting health care professional.

● Caution patient to use sunscreen and protective
clothing to prevent photosensitivity reactions.

● Advise patient to inform health care professional of
medication regimen before treatment or surgery.

● Advise patient to carry a form of sugar (sugar
packets, candy) and identification describing dis-
ease process and medication regimen at all times.

● Advise patient to notify health care professional
promptly if unusual weight gain, swelling of an-
kles, drowsiness, shortness of breath, muscle
cramps, weakness, sore throat, rash, or unusual
bleeding or bruising occurs.

● Insulin is the recommended method of control-
ling blood glucose during pregnancy. Counsel fe-
male patients to use a form of contraception
other than oral contraceptives and to notify health
care professional promptly if pregnancy is
planned or suspected.

● Emphasize the importance of routine follow-up
exams.

Evaluation/Desired Outcomes
● Control of blood glucose levels without the ap-

pearance of hypoglycemic or hyperglycemic epi-
sodes.

sulindac (soo-lin-dak)
Clinoril
Classification
Therapeutic: antirheumatics, nonsteroidal
anti-inflammatory agents

Pregnancy Category C

Indications
Management of inflammatory disorders, including:
Rheumatoid arthritis, Osteoarthritis, Acute gouty ar-
thritis, Bursitis.

Action
Inhibits prostaglandin synthesis. Therapeutic Ef-
fects: Suppression of pain and inflammation.

Pharmacokinetics
Absorption: Well absorbed from the GI tract after
oral administration.
Distribution: Unknown. Enters breast milk in
small amounts.
Metabolism and Excretion: Converted by the
liver to active drug. Minimal amounts excreted un-
changed by the kidneys.
Half-life: 7.8 hr (16.4 hr for active metabolite).

TIME/ACTION PROFILE

ROUTE ONSET PEAK DURATION

PO (analge-
sic)

1–2 days unknown 12 hr

PO (anti-in-
flamma-
tory)

few days–1 wk 2 wk or more unknown

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Cross-sen-
sitivity may occur with other NSAIDs, including aspi-
rin; Active GI bleeding or ulcer disease; Peri-opera-
tive pain from coronary artery bypass graft (CABG)
surgery; OB: May cause premature closure of ductus
arteriosus in third trimester.
Use Cautiously in: Cardiovascular disease or risk
factors for cardiovascular disease (mayqrisk of se-
rious cardiovascular thrombotic events, myocardial
infarction, and stroke, especially with prolonged
use); Severe renal, or hepatic disease (dosage mod-
ification recommended); History of ulcer disease;
OB: Use in first and second trimester only if mater-
nal benefit exceeds potential risks to fetus; Lactation,
Pedi: Safety not established; Geri: Mayqrisk of GI
bleeding.

Adverse Reactions/Side Effects
CNS: dizziness, headache, drowsiness. EENT:
blurred vision, tinnitus. CV: edema. GI: GI BLEED-
ING, DRUG-INDUCED HEPATITIS, constipation, diarrhea,
discomfort, dyspepsia, nausea, vomiting, anorexia,
flatulence, pancreatitis. GU: renal failure. Derm:
EXFOLIATIVE DERMATITIS, STEVENS-JOHNSON SYNDROME,
TOXIC EPIDERMAL NECROLYSIS, rashes, photosensitiv-
ity. Hemat: blood dyscrasias, prolonged bleeding
time. Misc: allergic reactions including ANAPHYLAXIS

and HYPERSENSITIVITY SYNDROME.

Interactions
Drug-Drug: Concurrent use of aspirin maypef-
fectiveness.qrisk of bleeding with anticoagulants,
thrombolytic agents, tirofiban, eptifibatide,
clopidogrel, ticlopidine, cefoperazone, cefote-
tan, or valproic acid.qadverse GI side effects with
aspirin, corticosteroids, and other NSAIDs. May
presponse to antihypertensives or diuretics.
Mayqlevels and risk of toxicity from lithium. May
qrisk of hematologic toxicity from antineoplas-
tics or radiation therapy. Mayqrisk of adverse
renal effects with cyclosporine or chronic use of
acetaminophen. May blunt the antihypertensive ef-
fect of andqthe risk of renal dysfunction associated
with ACE inhibitors or angiotensin II antago-
nists. Antacidsplevels and decrease effectiveness
of sulindac.qrisk of photosensitivity reactions with
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other photosensitizing medications.qrisk of
hypoglycemia with insulins or oral hypoglycemic
agents. Should not be used concurrently with di-
methyl sulfoxide because ofqrisk of peripheral
neuropathy andplevels of sulindac and its metabo-
lite.

Route/Dosage
PO (Adults): 150–200 mg twice daily (not to ex-
ceed 400 mg/day).

Availability (generic available)
Tablets: 150 mg, 200 mg.

NURSING IMPLICATIONS
Assessment
● Patients who have asthma, aspirin-induced al-

lergy, and nasal polyps are at increased risk for
developing hypersensitivity reactions. Monitor for
rhinitis, asthma, and urticaria.

● Assess for rash periodically during therapy. May
cause Stevens-Johnson syndrome. Discontinue
therapy if severe or if accompanied with fever,
general malaise, fatigue, muscle or joint aches,
blisters, oral lesions, conjunctivitis, hepatitis and/
or eosinophilia.

● Assess pain and range of movement before and
after 1–2 wk of therapy.

● Lab Test Considerations: Evaluate BUN, se-
rum creatinine, CBC, and liver function periodi-
cally in patients receiving prolonged therapy.

● Serum potassium, glucose, alkaline phosphatase,
AST, and ALT may showqlevels.

● Bleeding time may be prolonged for 1 day after
discontinuation of therapy.

Potential Nursing Diagnoses
Acute pain (Indications)
Impaired physical mobility (Indications)

Implementation
● Administration in higher than recommended

doses does not provide increased effectiveness
but may cause increased side effects. Use lowest
effective dose for shortest period of time.

● PO: May be administered with food, milk, or ant-
acids to decrease GI irritation. Food slows but
does not reduce the extent of absorption. Tablets
may be crushed and mixed with fluids or food.

Patient/Family Teaching
● Advise patient to take this medication with a full

glass of water and to remain in an upright posi-
tion for 15–30 min after administration.

● Instruct patient to take medication as directed.
Take missed doses as soon as remembered but
not if almost time for the next dose. Do not dou-
ble doses.

● May cause dizziness. Advise patient to avoid driv-
ing or other activities requiring alertness until re-
sponse to the medication is known.

● Advise patient to notify health care professional of
all Rx or OTC medications, vitamins, or herbal
products being taken and to consult with health
care professional before taking other medica-
tions. Caution patient to avoid the concurrent use
of alcohol, aspirin, NSAIDs, or acetaminophen.

● Advise patient to inform health care professional
of medication regimen before treatment or sur-
gery.

● Advise patient to use sunscreen and protective
clothing to prevent photosensitivity reactions.

● Advise patient to consult health care professional
if itching, visual disturbances, tinnitus, weight
gain, edema, black stools, persistent headache,
or influenza-like syndrome (chills, fever, muscle
aches, pain) occurs.

● Instruct patient to notify health care professional
immediately if rash, shortness of breath, trouble
breathing, slurred speech, chest pain, swelling of
face or throat, or weakness in one part or side of
your body occur.

● Advise patient to inform health care professional
if pregnancy is planned or suspected, or if breast-
feeding.

Evaluation/Desired Outcomes
● Decreased pain and improved joint mobility. Par-

tial arthritic relief may be seen within 7 days, but
maximum effectiveness may require 2–3 wk of
continuous therapy. Patients who do not respond
to one NSAID may respond to another.

SUMAtriptan (soo-ma-trip-tan)
Alsuma, Imitrex, Imitrex STATdose,
Sumavel DosePro
Classification
Therapeutic: vascular headache suppress-
ants
Pharmacologic: 5-HT1 agonists

Pregnancy Category C

Indications
Subcut, PO, Intranasal: Acute treatment of mi-
graine attacks. Subcut: Acute treatment of cluster
headache episodes.

Action
Acts as a selective agonist of 5-HT1 at specific vascu-
lar serotonin receptor sites, causing vasoconstric-
tion in large intracranial arteries. Therapeutic Ef-
fects: Relief of acute attacks of migraine.
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Pharmacokinetics
Absorption: Well absorbed (97%) after subcut
administration. Absorption after oral administration
is incomplete and significant amounts undergo sub-
stantial hepatic metabolism, resulting in poor bio-
availability (14%). Well absorbed after intranasal
administration.
Distribution: Does not cross the blood-brain bar-
rier. Remainder of distribution not known.
Metabolism and Excretion: Mostly metabolized
(80%) by the liver.
Half-life: 2 hr.

TIME/ACTION PROFILE (relief of migraine)

ROUTE ONSET PEAK DURATION

PO within 30 min 2–4 hr up to 24 hr
Subcut 30 min up to 2 hr up to 24 hr
Nasal within 60 min 2 hr unknown

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Ischemic
heart disease or signs and symptoms of ischemic
heart disease, Prinzmetal’s angina, or uncontrolled
hypertension; Stroke or transient ischemic attack;
Peripheral vascular disease (including, but not lim-
ited to, ischemic bowel disease); Concurrent MAO
inhibitor therapy; Hemiplegic or basilar migraine;
Concurrent use of (within 24 hr) ergotamine-con-
taining or ergot-type drugs or other 5HT1 agonists;
Geri: Excessive risk of cardiovascular complications.
Use Cautiously in: Patients with childbearing po-
tential; OB, Lactation, Pedi: Safety not established;
excreted in breast milk (avoid breastfeeding for
�12 hr after treatment).
Exercise Extreme Caution in: Cardiovascular
risk factors (hypertension, hypercholesterolemia,
smoking, obesity, diabetes, family history, meno-
pausal women or men �40 yr); use only if cardio-
vascular status has been evaluated and determined
to be safe and 1st dose is administered under super-
vision.

Adverse Reactions/Side Effects
All adverse reactions are less common after oral ad-
ministration.
CNS: dizziness, vertigo, anxiety, drowsiness, fatigue,
feeling of heaviness, feeling of tightness, headache,
malaise, strange feeling, tight feeling in head, weak-
ness. EENT: alterations in vision, nasal sinus dis-
comfort, throat discomfort. CV: MI, angina, chest
pressure, chest tightness, coronary vasospasm, ECG
changes, transient hypertension. GI: abdominal dis-
comfort, dysphagia. Derm: tingling, warm sensa-
tion, burning sensation, cool sensation, flushing.

Local: injection site reaction. MS: jaw discomfort,
muscle cramps, myalgia, neck pain, neck stiffness.
Neuro: numbness.

Interactions
Drug-Drug: The risk of vasospastic reactions may
beqby concurrent use of ergotamine or dihy-
droergotamine (avoid within 24 hr of each other).
Avoid concurrent use with other 5HT1 agonists.
MAO inhibitors mayqlevels (do not use within 2
wk of discontinuing MAO inhibitor).qrisk of sero-
tonin syndrome when used with SSRI or SNRI an-
tidepressants.
Drug-Natural Products:qrisk of serotinergic
side effects including serotonin syndrome with St.
John’s wort and SAMe.

Route/Dosage
PO (Adults): 25 mg initially; if response is inade-
quate at 2 hr, up to 100 mg may be given (initial
doses of 25–50 mg may be more effective than 25
mg). If headache recurs, doses may be repeated q 2
hr (not to exceed 300 mg/day). If PO therapy is to
follow subcut injection, additional PO sumatriptan
may be taken q 2 hr (not to exceed 200 mg/day).
Subcut (Adults): 6 mg; may repeat after 1 hr (not
to exceed 12 mg in 24 hr).
Intranasal (Adults): Single dose of 5, 10, or 20
mg in one nostril; may be repeated in 2 hr, not to
exceed 40 mg/24 hr or treatment of �5 episodes/
mo.

Hepatic Impairment
PO (Adults): 25 mg initially; if response is inade-
quate at 2 hr, up to 50 mg may be given (initial
doses of 25–50 mg may be more effective than 25
mg). If headache recurs, doses may be repeated q 2
hr (not to exceed 300 mg/day). If PO therapy is to
follow subcut injection, additional PO sumatriptan
may be taken q 2 hr (not to exceed 200 mg/day); no
single oral dose should exceed 50 mg.

Availability (generic available)
Tablets: 25 mg, 50 mg, 100 mg. Injection: 4 mg/
0.5-mL prefilled syringes, 6 mg/0.5-mL prefilled sy-
ringes, vials, or needle-free delivery system. Nasal
spray: 5 mg/nasal spray device (delivers 5 mg/
spray) (box of 6), 20 mg/nasal spray device (deliv-
ers 20 mg/spray) (box of 6). In combination
with: naproxen (Treximet); see Appendix B.

NURSING IMPLICATIONS
Assessment
● Assess pain location, intensity, duration, and as-

sociated symptoms (photophobia, phonophobia,
nausea, vomiting) during migraine attack.



Name /bks_51510_deglin_dg/51510_s        01/27/2012 01:46PM     Plate # 0-Compositepg 1174   # 46

1174 SUMAtriptan

● Give initial subcut dose under observation to pa-
tients with potential for coronary artery disease
including postmenopausal women, men �40 yr,
patients with risk factors for coronary artery dis-
ease such as hypertension, hypercholesterolemia,
obesity, diabetes, smoking, or family history.
Monitor BP before and for 1 hr after initial injec-
tion. If angina occurs, monitor ECG for ischemic
changes.

● Monitor for serotonin syndrome in patients tak-
ing SSRIs or SNRIs concurrently with sumatrip-
tan.

Potential Nursing Diagnoses
Acute pain (Indications)

Implementation
● Do not confuse sumatriptan with sitagliptin or

zolmitriptan.
● PO: Tablets should be swallowed whole; do not

crush, break, or chew. Tablets are film-coated to
prevent contact with tablet contents, which have
an unpleasant taste and may cause nausea and
vomiting.

● Subcut: Administer as a single injection just be-
low the skin. Solution is clear and colorless or
pale yellow; do not use dark-colored or cloudy or
if beyond expiration date.

● Sumavel DosePro: The snap-off tip should sit
firmly on the end of the clear medication cham-
ber; do not use if tip tilted or broken off upon re-
moval from packaging. Administer only in abdo-
men or thigh.

● Intranasal: 10-mg dose may be administered as
2 sprays of 5 mg in one nostril or 1 spray in each
nostril.

Patient/Family Teaching
● Inform patient that sumatriptan should be used

only during a migraine attack. It is meant to be
used for relief of migraine attacks but not to pre-
vent or reduce the number of attacks.

● Instruct patient to administer sumatriptan as soon
as symptoms of a migraine attack appear, but it
may be administered at any time during an attack.
If migraine symptoms return, a second injection
may be used. Allow at least 1 hr between doses,
and do not use more than two injections in any
24-hr period. Additional sumatriptan doses are
not likely to be effective, and alternative medica-
tions may be used. If no relief from 1st dose, un-
likely 2nd dose will provide relief. Advise patient
to read Patient Information prior to using and
with each Rx refill; new information may be avail-
able.

● Advise patient that lying down in a darkened
room after sumatriptan administration may fur-
ther help relieve headache.

● Advise patient to notify health care professional
before next dose of sumatriptan if pain or tight-
ness in chest occurs during use. If pain is severe
or does not subside, notify health care profes-
sional immediately. If wheezing; heart throbbing;
swelling of eyelids, face, or lips; skin rash; skin
lumps; or hives occur, notify health care profes-
sional immediately, and do not take more suma-
triptan without approval of health care profes-
sional. If usual dose fails to relieve three
consecutive headaches, or if frequency and/or se-
verity increases, notify health care professional. If
feelings of tingling, heat, flushing, heaviness,
pressure, drowsiness, dizziness, tiredness, or
sickness develop, discuss with health care profes-
sional at next visit.

● Sumatriptan may cause dizziness or drowsiness.
Caution patient to avoid driving or other activities
requiring alertness until response to medication
is known.

● Advise patient to avoid alcohol, which aggravates
headaches, during sumatriptan use.

● Instruct patient to notify health care professional
of all Rx or OTC medications, vitamins, or herbal
products being taken and consult health care
professional before taking any new medications
Patients concurrently taking SSRI or SNRI antide-
pressants should notify health care professional
promptly if signs of serotonin syndrome (mental
status changes: agitation, hallucinations, coma;
autonomic instability: tachycardia, labile BP, hy-
perthermia; neuromuscular aberrations: hyper-
reflexia, incoordination; and/or gastrointestinal
symptoms: nausea, vomiting, diarrhea) occur.

● Caution patient not to use sumatriptan if preg-
nant, suspects pregnancy, or plans to become
pregnant. Adequate contraception should be used
during therapy.

● Subcut: Instruct patient on the proper technique
for loading, administering, and discarding the au-
toinjector or for using Sumavel DosePro. Patient
information pamphlet is provided. Instructional
video is available from the manufacturer.

● Inform patient that pain or redness at the injec-
tion site usually lasts less than 1 hr.

● Intranasal: Instruct patient in proper technique
for intranasal administration. Usual dose is a sin-
gle spray in one nostril. If headache returns, a
2nd dose may be administered in �2 hr. Do not
administer 2nd dose if no relief was provided by
1st dose without consulting health care profes-
sional.

Evaluation/Desired Outcomes
● Relief of migraine attack.
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SUNItinib (su-ni-ti-nib)
Sutent
Classification
Therapeutic: antineoplastics
Pharmacologic: kinase inhibitors

Pregnancy Category D

Indications
Gastrointestinal stromal tumor (GIST) that has pro-
gressed or intolerance to imatinib. Advanced renal
cell carcinoma (RCC). Advanced pancreatic neuro-
endocrine tumors (pNET).

Action
Inhibits multiple receptor tyrosine kinases, which
are enzymes implicated in tumor growth, abnormal
vascular growth, and tumor metastases. Therapeu-
tic Effects: Decreased tumor spread.

Pharmacokinetics
Absorption: Well absorbed following oral admin-
istration.
Distribution: Unknown.
Protein Binding: Sunitinib—95%; primary ac-
tive metabolite—90%.
Metabolism and Excretion: Metabolized by the
CYP3A4 enzyme system to its primary active metabo-
lite. This metabolite is further metabolized by
CYP3A4. Excretion is primarily fecal.
Half-life: Sunitinib—40–60 hr; primary active
metabolite—80–110 hr.

TIME/ACTION PROFILE (blood levels)

ROUTE ONSET PEAK DURATION

PO unknown 6–12 hr 24 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity; OB, Lacta-
tion: Pregnancy, lactation; Concurrent use of keto-
conazole or St. John’s wort.
Use Cautiously in: Hepatic/renal impairment;
OB: Childbearing potential; Pedi: Safety not estab-
lished.

Adverse Reactions/Side Effects
CNS: fatigue, dizziness, headache. CV: CHF, hyper-
tension, peripheral edema, QT interval prolonga-
tion, thromboembolic events. EENT: epistaxis. GI:
HEPATOTOXICITY, diarrhea, dyspepsia, nausea, sto-
matitis, vomiting, altered taste, anorexia, constipa-
tion,qlipase/amylase,qliver enzymes, oral pain.
Derm: alopecia, hand-foot syndrome, hair color

change, impaired wound healing, rash, skin discol-
oration. Endo: hypothyroidism, adrenal insuffi-
ciency. F and E: dehydration, hypophosphatemia.
Hemat: HEMORRHAGE, anemia, lymphopenia, neu-
tropenia, thrombocytopenia. Metab: hyperurice-
mia. MS: arthralgia, back pain, limb pain, myalgia.
Misc: fever.

Interactions
Drug-Drug: Ketoconazole and other inhibitors
of the CYP3A4 enzyme system mayqlevels and
the risk of toxicity;pdose to 37.5 mg daily (for GIST
and RCC) or 25 mg daily (for pNET); avoid these
strong inhibitors, if possible. Rifampin and other
inducers of the CYP3A4 enzyme system mayp
levels and effectiveness;qdose to 87.5 mg daily (for
GIST and RCC) or 62.5 mg daily (for pNET); avoid
these strong inducers, if possible.qrisk of microan-
giopathic hemolytic anemia when used with bevaci-
zumab (concurrent use not recommended).
Drug-Natural Products: St. John’s wort may
plevels and effectiveness; avoid concurrent use.
Drug-Food: Blood levels and effects areqby
grapefruit juice; concurrent use should be
avoided.

Route/Dosage
GIST and RCC
PO (Adults): 50 mg once daily for 4 wk, followed
by 2-wk rest; alteration of dose is based on safety/
tolerability and is made in 12.5-mg increments/dec-
rements.

pNET
PO (Adults): 37.5 mg once daily.

Availability
Capsules: 12.5 mg, 25 mg, 37.5 mg, 50 mg.

NURSING IMPLICATIONS
Assessment
● Monitor for signs of HF (dyspnea, edema, jugular

venous distention) during therapy. Assess left
ventricular ejection fraction (LVEF) at baseline
and periodically during therapy in patients with
cardiac events in the previous 12 mo and a base-
line ejection fraction in patients without cardio-
vascular risk factors. Discontinue sunitinib if
signs of HF occur.

● Monitor for hypertension and treat with standard
antihypertensive therapy. If severe hypertension
occurs, may discontinue sunitinib until con-
trolled.
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● Monitor ECG and electrolytes periodically during
therapy; may cause QT prolongation and torsades
de pointes.

● Lab Test Considerations: Monitor CBC with
platelet count and serum chemistries including
phosphate at the beginning of each treatment cy-
cle. May cause neutropenia, lymphopenia, ane-
mia, and thrombocytopenia. May causeqcreati-
nine, hypokalemia, hyperuricemia, andquric
acid.

● Monitor ALT, AST, and bilirubin before starting
therapy, during each cycle of treatment, and as
clinically indicated. Stop therapy if Grade 3 or 4
drug-related hepatic adverse events occur and
discontinue if there is no resolution. Do not re-
start sunitinib if patients subsequently experience
severe changes in liver function tests or have
other signs and symptoms of liver failure. May
causeqAST, ALT, alkaline phosphatase, total and
indirect bilirubin, amylase and lipase.

● Monitor thyroid function in patients with symp-
toms of hypothyroidism. May be treated with stan-
dard medical practice.

Potential Nursing Diagnoses
Diarrhea (Adverse Reactions)
Nausea (Adverse Reactions)

Implementation
● Do not confuse sunitinib with sorafenib.
● PO: Administer once daily with or without food.

Patient/Family Teaching
● Instruct patient to take sunitinib as directed. Take

missed doses as soon as remembered, but not
just before next dose. Take next dose at regular
time. Do not take more than 1 dose at a time. Tell
your health care professional about the missed
dose.

● Advise patient to avoid grapefruit juice or grape-
fruit products during therapy.

● Instruct patient to notify health care professional
promptly if signs of liver failure (itching, yellow
eyes or skin, dark urine, pain or discomfort in
the right upper stomach area) occur.

● Advise patient that GI disorders (diarrhea, nau-
sea, stomatitis, dyspepsia, vomiting) are common
and may require antiemetic and antidiarrheal
medications.

● Inform patient that sunitinib may cause discolor-
ation (yellow) of skin and depigmentation of hair
or skin.

● Instruct patient to notify health care professional
of all Rx or OTC medications, vitamins, or herbal
products being taken and consult health care
professional before taking any new medications.

● Advise patient to notify health care professional if
bleeding or swelling occur.

● Advise women of childbearing potential to avoid
becoming pregnant while receiving sunitinib.

Evaluation/Desired Outcomes
● Decrease in tumor spread.
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TACROLIMUS
tacrolimus (oral, IV)
(ta-kroe-li-mus)
Prograf

tacrolimus (topical)
Protopic
Classification
Therapeutic: immunosuppressants

Pregnancy Category C

Indications
PO, IV: Prevention of organ rejection in patients
who have undergone allogenic liver, kidney, or heart
transplantation (used concurrently with corticoste-
roids) (used concurrently with azathioprine or my-
cophenolate mofetil in kidney or heart transplants).
Topical: Moderate to severe atopic dermatitis in pa-
tients who do not respond to or cannot tolerate al-
ternative, conventional therapies.

Action
Inhibit T-lymphocyte activation. Therapeutic Ef-
fects: Prevention of transplanted organ rejection.
Improvement in signs/symptoms of atopic dermati-
tis.

Pharmacokinetics
Absorption: Absorption following oral administra-
tion is erratic and incomplete (bioavailability ranges
5–67%); minimal amounts absorbed following top-
ical use.
Distribution: Cross the placenta and enter breast
milk.
Protein Binding: 99%.
Metabolism and Excretion: 99% metabolized
by the liver; �1% excreted unchanged in the urine.
Half-life: Liver transplant patients—11.7 hr;
healthy volunteers—21.2 hr.

TIME/ACTION PROFILE (immunosuppression)

ROUTE ONSET PEAK DURATION

PO rapid 1.3–3.2 hr* 12 hr
IV rapid unknown 8–12 hr
Topical† unknown 1–2 wk unknown

*Blood level
†Improvement in atopic dermatitis

Contraindications/Precautions
Contraindicated in: Hypersensitivity to tacroli-
mus or to castor oil (a component in the injection);
Concurrent use with cyclosporine or sirolimus
should be avoided; Lactation: Breastfeeding should

be avoided; Weakened/compromised immune sys-
tem; Malignant or premalignant skin condition;
Pedi: Children �2 yr (safety not established).
Use Cautiously in: Renal or hepatic impairment
(dosepmay be required; if oliguria occurs, wait 48
hr before initiating tacrolimus); Exposure to sun-
light/UV light (mayqrisk of malignant skin
changes); OB: Hyperkalemia and renal impairment
may occur in the newborn; use only if benefit to
mother justifies risk to the fetus; Pedi: Higher end of
dosing range required to maintain adequate blood
levels; Superficial skin infections.

Adverse Reactions/Side Effects
Noted primarily for PO and IV use.
CNS: SEIZURES, dizziness, headache, insomnia,
tremor, abnormal dreams, agitation, anxiety, confu-
sion, depression, emotional lability, hallucinations,
posterior reversible encephalopathy syndrome, psy-
choses, somnolence. EENT: abnormal vision, am-
blyopia, sinusitis, tinnitus. Resp: cough, pleural ef-
fusion, asthma, bronchitis, pharyngitis, pneumonia,
pulmonary edema. CV: hypertension, peripheral
edema, QTc interval prolongation. GI: GI BLEEDING,
abdominal pain, anorexia, ascites, constipation, di-
arrhea, dyspepsia,qliver enzymes, nausea, vomit-
ing, cholangitis, cholestatic jaundice, dysphagia, flat-
ulence,qappetite, oral thrush, peritonitis. GU:
nephrotoxicity, urinary tract infection. Derm: pru-
ritus, rash, alopecia, herpes simplex, hirsutism,
photosensitivity, sweating. Endo: hyperglycemia,
hyperlipidemia. F and E: hyperkalemia, hypomag-
nesemia, hyperphosphatemia, hypocalcemia, hypo-
natremia, hypophosphatemia, metabolic acidosis,
metabolic alkalosis. Hemat: anemia, leukocytosis,
leukopenia, thrombocytopenia, coagulation defects,
pure red cell aplasia. Local: topical—burning,
stinging. MS: arthralgia, hypertonia, leg cramps,
muscle spasm, myalgia, myasthenia, osteoporosis.
Neuro: paresthesia, neuropathy. Misc: allergic re-
actions including ANAPHYLAXIS, generalized pain, ab-
normal healing, chills, fever, infection (including
activation of latent viral infections such as BK virus-
associated nephropathy),qrisk of lymphoma/skin
cancer.

Interactions
Noted primarily for PO and IV use, but should be
considered for topical use.
Drug-Drug: Risk of nephrotoxicity isqby concur-
rent use of aminoglycosides, amphotericin B,
cisplatin, or cyclosporine (allow 24 hr to pass af-
ter stopping cyclosporine before starting tacroli-
mus). Concurrent use of potassium-sparing diu-
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retics, ACE inhibitors, or angiotensin II
receptor blockersqrisk of hyperkalemia. The
following drugsqtacrolimus blood levels: azole
antifungals, bromocriptine, calcium channel
blockers, chloramphenicol, cimetidine, lanso-
prazole, clarithromycin, cyclosporine, dana-
zol, erythromycin, magnesium/aluminum hy-
droxide methylprednisolone, omeprazole,
nefazodone, and metoclopramide, protease
inhibitors, and voriconazole. Phenobarbital,
phenytoin, caspofungin, sirolimus carbamaze-
pine, and rifamycins mayptacrolimus blood lev-
els. Vaccinations may be less effective if given con-
currently with tacrolimus (avoid use of live-virus
vaccines). Mayqlevels of mycophenolate mofetil
or mycophenolic acid.
Drug-Natural Products: Concomitant use with
astragalus, echinacea, and melatonin may inter-
fere with immunosuppression. St John’s wort may
ptacrolimus blood levels.
Drug-Food: Foodpthe rate and extent of GI ab-
sorption. Grapefruit juiceqabsorption.

Route/Dosage
Because of the potential risk for anaphylaxis, the IV
route of administration should be reserved for those
patients unable to take the drug orally.

Kidney Transplantation
PO (Adults): Initial dose (with azathioprine)—
0.2 mg/kg/day in 2 divided doses; titrate to achieve
recommended whole blood trough concentration;
Initial dose (with mycophenolate mofetil and IL-
2 antagonist)—0.1 mg/kg/day in 2 divided doses;
titrate to achieve recommended whole blood trough
concentration.
PO (Children): 0.15–0.4 mg/kg/day in 2 divided
doses; titrate to achieve recommended whole blood
trough concentration.
IV (Adults): Initial dose—0.03–0.1 mg/kg/day
as a continuous infusion; titrate to achieve recom-
mended whole blood trough concentration.
IV (Children): 0.03–0.15 mg/kg/day.

Liver Transplantation
PO (Adults): Initial dose—0.1–0.15 mg/kg/day
in two divided doses; titrate to achieve recom-
mended whole blood trough concentration.
PO (Children): Initial dose—0.15–0.2 mg/kg/
day in 2 divided doses; titrate to achieve recom-
mended whole blood trough concentration.
IV (Adults and Children): Same as for kidney
transplant.

Heart Transplantation
PO (Adults): Initial dose—0.075 mg/kg/day in
two divided doses; titrate to achieve recommended
whole blood trough concentration.

IV (Adults): Initial dose—0.01 mg/kg/day as a
continuous infusion; titrate to achieve recom-
mended whole blood trough concentration.

Atopic Dermatitis
Topical (Adults): Apply 0.03% or 0.1% ointment
twice daily. Discontinue when signs/symptoms of
atopic dermatitis resolve.
Topical (Children �2–15 yr): Apply 0.03% oint-
ment twice daily. Discontinue when signs/symptoms
of atopic dermatitis resolve.

Availability (generic available)
Capsules: 0.5 mg, 1 mg, 5 mg. Injection: 5 mg/
mL. Ointment: 0.03%, 0.1%.

NURSING IMPLICATIONS
Assessment
● Assess for symptoms of posterior reversible en-

cephalopathy syndrome [PRES] (headache, al-
tered mental status, seizures, visual disturbances,
hypertension) periodically during therapy. Con-
firm diagnosis by radiologic procedure. If PRES is
suspected or diagnosed, maintain BP control and
immediately reduce immunosuppression. Symp-
toms are usually reversed on reduction or dis-
continuation of immunosuppression.

● Prevention of Organ Rejection: Monitor BP
closely during therapy. Hypertension is a com-
mon complication of tacrolimus therapy and
should be treated.

● Observe patients receiving IV tacrolimus for the
development of anaphylaxis (rash, pruritus, la-
ryngeal edema, wheezing) for at least 30 min and
frequently thereafter. If signs develop, stop infu-
sion and initiate treatment.

● Atopic Dermatitis: Assess skin lesions prior to
and periodically during therapy.

● Use only for short time, not continuously, and in
the minimum dose possible to decrease risk of
developing skin cancer.

● Lab Test Considerations: Tacrolimus blood
level monitoring may be helpful in the evaluation
of rejection and toxicity, dose adjustments, and
assessment of compliance. For liver transplanta-
tion, most patients are stable when tacrolimus
trough whole blood concentrations are main-
tained between 5–20 ng/mL. For kidney trans-
plantation, during the first 3 mo, most patients
maintained tacrolimus whole blood concentra-
tions between 7–20 ng/mL and then between 5–
15 ng/mL through 1 yr. For heart transplantation,
from wk 1 to 3 mo, most patients maintained tac-
rolimus trough whole blood concentrations be-
tween 8–20 ng/mL and then between 6–18 ng/
mL from 3–18 mo post-transplant.
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● Monitor serum creatinine, potassium, and glu-
cose closely.qserum creatinine andpurine out-
put may indicate nephrotoxicity. May also cause
insulin-dependent post-transplant diabetes melli-
tus ( incidence is higher in African American
and Hispanic patients).

● May also cause hyperuricemia, hypokalemia, hy-
perkalemia, hypomagnesemia, metabolic acido-
sis, metabolic alkalosis, hyperlipidemia, hyper-
phosphatemia, hypophosphatemia,
hypocalcemia, and hyponatremia.

● Monitor CBC. May cause anemia, leukocytosis,
and thrombocytopenia.

Potential Nursing Diagnoses
Risk for infection (Adverse Reactions)

Implementation
● Do not confuse Prograf (tacrolimus) with Prozac

(fluoxetine).
● Therapy with tacrolimus should be started no

sooner than 6 hr post-transplantation. Concur-
rent therapy with corticosteroids is recom-
mended in the early postoperative period.

● Tacrolimus should not be used concomitantly
with cyclosporine. Tacrolimus or cyclosporine
should be discontinued at least 24 hr before start-
ing the other.

● Oral therapy is preferred because of the risk of
anaphylactic reactions with IV tacrolimus. IV
therapy should be replaced with oral therapy as
soon as possible.

● Adults should be started at the lower end of the
dose range; children require a higher doses to
maintain blood trough concentrations similar to
adults.

● PO: Oral doses can be initiated 8–12 hr after
discontinuation of IV doses.

● Topical: Do not use continuously for a long time.

IV Administration

● Continuous Infusion: Diluent: Dilute in 0.9%
NaCl or D5W. Concentration: 0.004–0.02 mg/
mL. May be stored in polyethylene or glass con-
tainers for 24 hr following dilution. Do not store
in PVC containers. Rate: Administer daily dose as
a continuous infusion over 24 hr.

● Y-Site Compatibility: alemtuzumab, alfentanil,
amifostine, amikacin, aminocaproic acid, amino-
phylline, amiodarone, amphotericin B colloidal,
amphotericin B lipid complex, amphotericin B li-
posome, anidulafungin, argatroban, atracurium,
aztreonam, benztropine, bivalirudin, bleomycin,
bumetanide, buprenorphine, busulfan, butor-

phanol, calcium acetate, calcium chloride, cal-
cium gluconate, carboplatin, carmustine, caspo-
fungin, cefazolin, cefoperazone, cefotaxime,
cefotetan, cefoxitin, ceftazidime, ceftriaxone, ce-
furoxime, chloramphenicol, chlorpromazine,
ciprofloxacin, cisatracurium, cisplatin, clindamy-
cin, cyclophosphamide, cyclosporine, cytarabine,
dactinomycin, daptomycin, dexamethasone, dex-
medetomidine, dexrazoxane, digoxin, diltiazem,
diphenhydramine, dobutamine, docetaxel, dola-
setron, dopamine, doripenem, doxacurium, dox-
orubicin hydrochloride, doxycycline, droperidol,
enalaprilat, ephedrine, epinephrine, epirubicin,
ertapenem, erythromycin, esmolol, etoposide,
etoposide phosphate, famotidine, fenoldopam,
fentanyl, fluconazole, fludarabine, foscarnet, fos-
phenytoin, gemcitabine, gentamicin, glycopyrro-
late, granisetron, haloperidol, heparin, heta-
starch, hydralazine, hydrocortisone ,
hydromorphone, idarubicin, ifosfamide, imipe-
nem/cilastatin, insulin, irinotecan, isoproterenol,
ketorolac, labetalol, leucovorin, levofloxacin, le-
vorphanol, lidocaine, linezolid, lorazepam, mag-
nesium sulfate, mannitol, mechlorethamine, me-
peridine, meropenem, mesna, metaraminol,
methotrexate, methyldopate, methylprednisolone,
metoclopramide, metoprolol, metronidazole, mi-
cafungin, midazolam, milrinone, mitomycin, mi-
toxantrone, mivacurium, morphine, multivita-
mins, mycophenolate, nafcillin, nalbuphine,
naloxone, nesiritide, nicardipine, nitroglycerin,
nitroprusside, norepinephrine, octreotide, on-
dansetron, oxacillin, oxaliplatin, oxytocin, pacli-
taxel, palonosetron, pamidronate, pancuronium,
pemetrexed, penicillin G potassium, pentamidine,
pentazocine, perphenazine, phentolamine,
phenylephrine, piperacillin/tazobactam, potas-
sium acetate, potassium chloride, potassium
phosphates, procainamide, prochlorperazine,
promethazine, propranolol, quinupristin/dalfo-
pristin, ranitidine, remifentanil, rocuronium, so-
dium acetate, sodium bicarbonate, sodium phos-
phates, streptozocin, succinylcholine, sufentanil,
teniposide, theophylline, thiotepa, ticarcillin/cla-
vulanate, tigecycline, tirofiban, tobramycin, tolaz-
oline, vancomycin, vasopressin, vecuronium, ver-
apamil, vincristine, vinorelbine, voriconazole,
zidovudine, zoledronic acid.

● Y-Site Incompatibility: acyclovir, allopurinol,
azathioprine, cefepime, dantrolene, diazepam,
diazoxide, esomeprazole, folic acid, ganciclovir,
iron sucrose, levothyroxine, omeprazole, phenyt-
oin, thiopental.
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Patient/Family Teaching
● Instruct patient to take tacrolimus at the same

time each day, as directed. Do not skip or double
up on missed doses. Do not discontinue medica-
tion without advice of health care professional.

● Advise patient to avoid grapefruit and grapefruit
juice during therapy.

● Reinforce the need for lifelong therapy to prevent
transplant rejection. Review symptoms of rejec-
tion for transplanted organ and stress need to no-
tify health care professional immediately if they
occur.

● Emphasize the importance of repeated lab tests
during tacrolimus therapy.

● Advise patient to avoid eating raw oysters or other
shellfish; make sure they are fully cooked before
eating.

● Instruct patient to notify health care professional
if signs of diabetes mellitus (frequent urination,
increased thirst or hunger) or PRES occur.

● Advise patient to wear protective clothing and
sunscreen to avoid photosensitivity reactions.

● Instruct patient to avoid exposure to chicken pox,
measles, mumps, and rubella. If exposed, see
health care professional for prophylactic therapy.

● Advise patient of the risk of taking tacrolimus
during pregnancy.

● Inform patient of the risk of lymphoma or skin
cancer with tacrolimus therapy.

● Topical: Advise patients to contact health care
professional if their symptoms do not improve af-
ter 6 wk of therapy, if their symptoms worsen, or
they develop a skin infection.

● Instruct patient to use ointment only on areas of
skin with atopic dermatitis.

● Advise patient to stop using the ointment when the
signs/symptoms of atopic dermatitis go away.

● Advise patient to limit sun exposure during treat-
ment.

Evaluation/Desired Outcomes
● Prevention of transplanted organ rejection.
● Management of atopic dermatitis.

tadalafil (ta-da-la-fil)
Adcirca, Cialis
Classification
Therapeutic: erectile dysfunction agents,
vasodilators
Pharmacologic: phosphodiesterase type 5
inhibitors

Pregnancy Category B

Indications
Cialis: Treatment of: Erectile dysfunction (ED), Be-
nign prostatic hyperplasia (BPH), ED and BPH. Ad-
circa: Pulmonary arterial hypertension.

Action
Increases cyclic guanosine monophosphate (cGMP)
levels by inhibiting phosphodiesterase type 5
(PDE5) an enzyme responsible for the breakdown
of cGMP. cGMP produces smooth muscle relaxation
of the corpus cavernosum, which in turn promotes
increased blood flow and subsequent erection.
cGMP also leads to vasodilation of the pulmonary
vasculature. Therapeutic Effects: Cialis: En-
hanced blood flow to the corpus cavernosum and
erection sufficient to allow sexual intercourse. Im-
proved signs and symptoms of BPH. Adcirca: Im-
proved exercise tolerance.

Pharmacokinetics
Absorption: Well absorbed following oral admin-
istration.
Distribution: Extensive tissue distribution; pene-
trates semen.
Protein Binding: 94%.
Metabolism and Excretion: Mostly metabolized
by the liver (mainly CYP3A4 enzyme system); metab-
olites are excreted in feces (61%) and urine (36%).
Half-life: 17.5 hr.

TIME/ACTION PROFILE (vasodilation,
improved erectile function)

ROUTE ONSET PEAK DURATION

PO rapid 0.5–6 hr 36

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Concurrent
use of nitrates; Unstable angina, recent history of
stroke, life-threatening heart failure within 6 mo,
uncontrolled hypertension, arrhythmias, stroke
within 6 mo or MI within 90 days; Any other cardio-
vascular pathology precluding sexual activity; Known
hereditary degenerative retinal disorders; Severe he-
patic impairment; Severe renal impairment (Adcirca
only); Severe renal impairment (CCr �30 mL/min)
(Cialis once daily dosing); Congenital or acquired
QT interval prolongation or concurrent use of Class
IA or III antiarrhythmics; Concurrent use of keto-
conazole, itraconazole, or rifampin (Adcirca only);
Alpha adrenergic blockers (when tadalafil used for
BPH); Pedi: Women, children or newborns.
Use Cautiously in: Left ventricular outflow ob-
struction; Penile deformity; Renal impairment; Un-
derlying conditions predisposing to priapism includ-
ing sickle cell anemia, multiple myeloma or
leukemia; Bleeding disorders or active peptic ulcer
disease; Strong inhibitors of the CYP3A4 enzyme sys-
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tem; Alpha adrenergic blockers (patients should be
on stable dose of alpha blockers before starting tad-
alafil for ED); History of sudden severe vision loss or
non arteritic ischemic optic neuropathy (NAION);
mayqrisk of recurrence; Geri: May experience
more side effects.

Adverse Reactions/Side Effects
CNS: headache. EENT: hearing loss, nasal conges-
tion, vision loss. CV: hypotension. GI: dyspepsia.
GU: priapism. Derm: flushing. MS: back pain,
limb pain, myalgia.

Interactions
Drug-Drug: Concurrent use of nitrates may
cause serious, life threatening hypotension and is
contraindicated.qrisk of hypotension with alpha
adrenergic blockers and acute ingestion of alco-
hol; discontinue alpha-adrenergic blocker therapy
�1 day before starting Cialis for BPH. Strong inhibi-
tors of CYP3A4 including ritonavir, ketocona-
zole, itraconazoleqeffects and the risk of ad-
verse reactions (dose adjustments recommended;
ketoconazole and itraconazole contraindicated with
Adcirca). Similar effects may be expected of other
inhibitors of CY3A4. CYP3A4 inducers mayp
effects (rifampin contraindicated with Adcirca).

Route/Dosage

Cialis (for ED)
PO (Adults): 10 mg prior to sexual activity (range
5–20 mg; not to exceed one dose/24 hr) or 2.5 mg
once daily (max: 5 mg/day); Concurrent use of
CYP3A4 inhibitors including itraconazole, keto-
conazole and ritonavir— single dose should not
exceed 10 mg in any 72 hour period; for once daily
dose regimen, should not exceed 2.5 mg/day.

Renal Impairment
PO (Adults): CCr 30–50 mL/min (as needed dos-
ing)— Initial dose should not exceed 5 mg/day;
maximum dose should not exceed 10 mg in 48 hr;
CCr �30 mL/min (as needed dosing)—Maximum
dose should not exceed 5 mg in 72 hr; CCr �30 mL/
min (once daily dosing)—Not recommended for
use.

Hepatic Impairment
PO (Adults): Mild or moderate hepatic impair-
ment (Child–Pugh class A or B)—Daily dose
should not exceed 10 mg (once daily dose regimen
not recommended) Severe hepatic impairment
(Child–Pugh class C)—Not recommended for
use.

Cialis (for BPH or ED/BPH)
PO (Adults): 5 mg once daily; Concurrent use of
CYP3A4 inhibitors including itraconazole, keto-
conazole and ritonavir—Should not exceed 2.5
mg/day.

Renal Impairment
PO (Adults): CCr 30–50 mL/min— Initial dose
should not exceed 2.5 mg/day; maximum dose
should not exceed 5 mg/day; CCr �30 mL/min—
Not recommended for use.

Hepatic Impairment
PO (Adults): Not recommended for use.

Adcirca (for pulmonary arterial hyperten-
sion)
PO (Adults): 40 mg once daily; If receiving rito-
navir for �1 wk— start 20 mg once daily; may then
qto 40 mg once daily based on tolerability; If initi-
ating ritonavir while on Adcirca— stop Adcirca
�24 hr before starting ritonavir; may reinitiate Ad-
circa at 20 mg once daily after �1 wk of therapy
with ritonavir; may thenqto 40 mg once daily based
on tolerability.

Renal Impairment
(Adults): CCr 31–80 mL/min—Start 20 mg once
daily; may thenqto 40 mg once daily based on tol-
erability.

Hepatic Impairment
PO (Adults): Mild or moderate hepatic impair-
ment (Child–Pugh class A or B)—Start with 20
mg once daily.

Availability
Tablets (Cialis): 2.5 mg, 5 mg, 10 mg, 20 mg.
Cost: 2.5 mg $74.99/15, 5 mg $133.97/30, 10 mg
$615.97/30, 20 mg $615.97/30. Tablets (Ad-
circa): 20 mg.

NURSING IMPLICATIONS
Assessment
● Cialis: : Determine ED before administration.

Tadalafil has no effect in the absence of sexual
stimulation.

● Adcirca: : Monitor hemodynamic parameters and
exercise tolerance prior to and periodically dur-
ing therapy.

Potential Nursing Diagnoses
Sexual dysfunction (Indications)
Risk for activity intolerance (Indications)
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Implementation
● PO: Administer dose as needed for ED at least 30

min prior to sexual activity; effectiveness may
continue for 36 hr.

● Administer dose for pulmonary hypertension,
BPH, ED/BPH, or daily for ED once daily at the
same time each day.

● May be administered without regard to food.
Swallow tablets whole; do not crush, break, or
chew.

Patient/Family Teaching
● Instruct patient to take tadalafil as needed for ED

at least 30 min before sexual activity and not
more than once per day. Inform patient that sex-
ual stimulation is required for an erection to oc-
cur after taking tadalafil.

● Advise patient that tadalafil is not indicated for
use in women.

● Caution patient not to take tadalafil concurrently
with alpha adrenergic blockers (unless on a sta-
ble dose) or nitrates. If chest pain occurs after
taking tadalafil, instruct patient to seek immediate
medical attention.

● Advise patient to avoid excess alcohol intake (�5
units) in combination with tadalafil; may increase
risk of orthostatic hypotension, increased heart
rate, decreased standing BP, dizziness, headache.

● Instruct patient to notify health care professional
promptly if erection lasts longer than 4 hr, if they
are not satisfied with their sexual performance or
develop unwanted side effects or if they experi-
ence sudden or decreased vision loss in one or
both eyes or loss or decrease in hearing, ringing
in the ears, or dizziness.

● Advise patient to notify health care professional of
all Rx or OTC medications, vitamins, or herbal
products being taken and to consult with health
care professional before taking other medica-
tions that may interact with tadalafil.

● Inform patient that tadalafil offers no protection
against sexually transmitted diseases. Counsel pa-
tient that protection against sexually transmitted
diseases and HIV infection should be considered.

Evaluation/Desired Outcomes
● Male erection sufficient to allow intercourse.
● Increased exercise tolerance.

tamoxifen (ta-mox-i-fen)
Nolvadex, Nolvadex-D, Tamofen,

Tamone, Tamoplex
Classification
Therapeutic: antineoplastics
Pharmacologic: antiestrogens

Pregnancy Category D

Indications
Adjuvant therapy of breast cancer after surgery and
radiation (delays recurrence). Palliative or adjunc-
tive treatment of advanced breast cancer. Prevention
of breast cancer in high-risk patients. Treatment of
ductal carcinoma in situ following breast surgery
and radiation.

Action
Competes with estrogen for binding sites in breast
and other tissues. Reduces DNA synthesis and estro-
gen response. Therapeutic Effects: Suppression
of tumor growth. Reduced incidence of breast can-
cer in high-risk patients.

Pharmacokinetics
Absorption: Absorbed after oral administration.
Distribution: Widely distributed.
Metabolism and Excretion: Mostly metabolized
by the liver. Slowly eliminated in the feces. Minimal
amounts excreted in the urine.
Half-life: 7 days.

TIME/ACTION PROFILE (tumor response)

ROUTE ONSET PEAK DURATION

PO 4–10 wk several mo several wk

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Concurrent
warfarin therapy with history of deep vein thrombo-
sis (patients at high risk for breast cancer only); OB,
Lactation: Pregnancy or lactation.
Use Cautiously in:pbone marrow reserve;
Women with childbearing potential.

Adverse Reactions/Side Effects
CNS: STROKE, confusion, depression, headache,
weakness. EENT: blurred vision. CV: THROMBOEM-
BOLISM, edema. GI: nausea, vomiting. GU: UTERINE

MALIGNANCIES, vaginal bleeding. F and E: hypercal-
cemia. Hemat: leukopenia, thrombocytopenia.
Metab: hot flashes. MS: bone pain. Misc: tumor
flare.

Interactions
Drug-Drug: Estrogens and aminoglutethimide
maypeffectiveness of concurrently administered ta-
moxifen. Blood levels areqby bromocriptine.
Mayqthe anticoagulant effect of warfarin. Risk of
thromboembolic events isqby concurrent use of
other antineoplastics.

Route/Dosage

Treatment of Breast Cancer
PO (Adults): 10–20 mg twice daily; doses of 20
mg/day may be taken as a single dose.
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Prevention of Breast Cancer/Ductal Car-
cinoma in situ
PO (Adults): 20 mg once daily for 5 yr.

Availability (generic available)
Tablets: 10 mg, 20 mg. Enteric-coated tablets:
20 mg.

NURSING IMPLICATIONS
Assessment
● Assess for an increase in bone or tumor pain.

Confer with health care professional regarding
analgesics. This transient pain usually resolves
despite continued therapy.

● Lab Test Considerations: Monitor CBC, plate-
lets, and calcium levels before and during ther-
apy. May cause transient hypercalcemia in pa-
tients with metastases to the bone. An estrogen
receptor assay should be assessed before initia-
tion of therapy.

● Monitor serum cholesterol and triglyceride con-
centrations in patients with pre-existing hyperlip-
idemia. May causeqconcentrations.

● Monitor hepatic function tests and thyroxine (T4)
periodically during therapy. May causeqserum
hepatic enzyme and thyroxine concentrations.

● Gynecologic examinations should be performed
regularly; may cause variations in Papanicolaou
and vaginal smears.

Potential Nursing Diagnoses
Deficient knowledge, related to medication regimen
(Patient/Family Teaching)

Implementation
● PO: Administer with food or fluids if GI irritation

becomes a problem. Consult health care profes-
sional if patient vomits shortly after administra-
tion of medication to determine need for repeat
dose.

● Do not crush, break, chew, or administer an ant-
acid within 1–2 hr of enteric-coated tablet.

Patient/Family Teaching
● Instruct patient to take medication as directed. If

a dose is missed, it should be omitted.
● If skin lesions are present, inform patient that le-

sions may temporarily increase in size and num-
ber and may have increased erythema.

● Advise patient to report bone pain to health care
professional promptly. This pain may be severe.
Analgesics should be ordered to control pain. In-
form patient that this may be an indication of the
drug’s effectiveness and will resolve over time.

● Instruct patient to monitor weight weekly. Weight
gain or peripheral edema should be reported to
health care professional.

● Advise patient that medication may cause hot
flashes. Notify health care professional if these
become bothersome.

● Instruct patient to notify health care professional
promptly if pain or swelling of legs, shortness of
breath, weakness, sleepiness, confusion, nausea,
vomiting, weight gain, dizziness, headache, loss of
appetite, or blurred vision occurs. Patient should
also report menstrual irregularities, vaginal
bleeding, pelvic pain or pressure.

● This medication may induce ovulation and may
have teratogenic properties. Advise patient to use
a nonhormonal method of contraception during
and for 1 mo after the therapy.

Evaluation/Desired Outcomes
● Decrease in the size or spread of breast cancer.

Observable effects of therapy may not be seen for
4–10 wk after initiation.

tamsulosin (tam-soo-loe-sin)
Flomax
Classification
Therapeutic: none assigned
Pharmacologic: peripherally acting antiadre-
nergics

Pregnancy Category B

Indications
Management of outflow obstruction in male patients
with prostatic hyperplasia.

Action
Decreases contractions in smooth muscle of the
prostatic capsule by preferentially binding to alpha1-
adrenergic receptors. Therapeutic Effects: De-
creased symptoms of prostatic hyperplasia (urinary
urgency, hesitancy, nocturia).

Pharmacokinetics
Absorption: Slowly absorbed after oral adminis-
tration.
Distribution: Widely distributed.
Protein Binding: 94–99%.
Metabolism and Excretion: Extensively metabo-
lized by the liver; �10% excreted unchanged in
urine.
Half-life: 14 hr.
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TIME/ACTION PROFILE (q in urine flow)

ROUTE ONSET PEAK DURATION

PO unknown 2 wk unknown

Contraindications/Precautions
Contraindicated in: Hypersensitivity.
Use Cautiously in: Patients at risk for prostate
carcinoma (symptoms may be similar); Patients un-
dergoing cataract surgery (qrisk of intraoperative
floppy iris syndrome); Sulfa allergy.

Adverse Reactions/Side Effects
CNS: dizziness, headache. EENT: rhinitis. CV: or-
thostatic hypotension. GU: priapism, retrograde/di-
minished ejaculation.

Interactions
Drug-Drug: Cimetidine mayqblood levels and
the risk of toxicity.qrisk of hypotension with other
peripherally acting anti-adrenergics (doxazosin,
prazosin, terazosin); concurrent use should be
avoided.qrisk of hypotension with sildenafil, tad-
alafil, and vardenafil. Strong CYP3A4 inhibitors
and CYP2D6 inhibitors mayqblood levels (con-
current use should be avoided.

Route/Dosage
PO (Adults): 0.4 mg once daily after a meal; may
beqafter 2–4 wk to 0.8 mg/day.

Availability (generic available)
Capsules: 0.4 mg. Cost: $233.98/90. In combi-
nation with: dutasteride (Jalyn); see Appendix B.

NURSING IMPLICATIONS
Assessment
● Assess patient for symptoms of prostatic hyper-

plasia (urinary hesitancy, feeling of incomplete
bladder emptying, interruption of urinary stream,
impairment of size and force of urinary stream,
terminal urinary dribbling, straining to start flow,
dysuria, urgency) before and periodically during
therapy.

● Assess patient for first-dose orthostatic hypoten-
sion and syncope. Incidence may be dose related.
Observe patient closely during this period and
take precautions to prevent injury.

● Monitor intake and output ratios and daily
weight, and assess for edema daily, especially at
beginning of therapy. Report weight gain or
edema.

● Rectal exams prior to and periodically through-
out therapy to assess prostate size are recom-
mended.

Potential Nursing Diagnoses
Risk for injury (Side Effects)
Impaired urinary elimination (Indications)

Implementation
● PO: Administer daily dose 30 min after the same

meal each day. Swallow capsules whole; do not
open, crush, or chew.

● If dose is interrupted for several days at either the
0.4-mg or 0.8-mg dose, restart therapy with the
0.4-mg/day dose.

Patient/Family Teaching
● Emphasize the importance of continuing to take

this medication, even if feeling well. Instruct pa-
tient to take medication at the same time each
day. If a dose is missed, take as soon as remem-
bered unless almost time for next dose. Do not
double doses.

● May cause dizziness. Advise patient to avoid driv-
ing or other activities requiring alertness until re-
sponse to medication is known.

● Caution patient to change positions slowly to min-
imize orthostatic hypotension.

● Instruct patient to notify health care professional
of all Rx or OTC medications, vitamins, or herbal
products being taken and consult health care
professional before taking any new medications,
especially cough, cold, or allergy remedies.

● Emphasize the importance of follow-up visits to
determine effectiveness of therapy.

Evaluation/Desired Outcomes
● Decrease in urinary symptoms of benign prostatic

hyperplasia.

REMS

tapentadol (ta-pen-ta-dol)
Nucynta, Nucynta ER
Classification
Therapeutic: analgesics (centrally acting),
opioid analgesics
Pharmacologic: opioid agonists

Schedule II

Pregnancy Category C

Indications
Management of moderate to severe acute pain.

Action
Acts as �-opioid receptor agonist. Also inhibits the
reuptake of norepinephrine. Therapeutic Ef-
fects: Decrease in pain severity.

Pharmacokinetics
Absorption: 32% absorbed following oral admin-
istration.
Distribution: Widely distributed.
Metabolism and Excretion: Undergoes exten-
sive first-pass hepatic metabolism (97%); metabo-
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lites have no analgesic activity; metabolized drug is
99% renally excreted.
Half-life: 4 hr.

TIME/ACTION PROFILE (analgesic effect)

ROUTE ONSET PEAK DURATION

PO unknown 1 hr 4–6 hr

Contraindications/Precautions
Contraindicated in: Significant respiratory de-
pression in unmonitored settings or where resusci-
tative equipment is not readily available; Paralytic il-
eus; Severe hepatic or renal impairment; Concurrent
MAO inhibitors or use of MAO inhibitors in the pre-
ceding 2 wk; Lactation: Lactation; Pedi: Safety not es-
tablished.
Use Cautiously in: Conditions associated with hy-
poxia, hypercapnea, orprespiratory reserve includ-
ing asthma, chronic obstructive pulmonary disease,
cor pulmonale, extreme obesity, sleep apnea syn-
drome, myxedema, kyphoscoliosis, CNS depression,
use of other CNS depressants or coma (qrisk of fur-
ther respiratory depression); use smallest effective
dose; Geri: Elderly or debilitated patients (qrisk of
respiratory depression); consider age-relatedpin
hepatic, renal, and cardiovascular function, concur-
rent disease states and drug therapy (initial dose
should bep); History of substance abuse or addic-
tion disorder; History orqrisk of seizures; OB: Use
only if potential benefit justifies potential risk to the
fetus.

Adverse Reactions/Side Effects
CNS: SEIZURES, dizziness, headache, somnolence.
Resp: RESPIRATORY DEPRESSION. GI: nausea, vomit-
ing. Misc: ANGIOEDEMA.

Interactions
Drug-Drug: Concurrent MAO inhibitors or use
of MAO inhibitors in the preceding 2 wk can result
in potentially life-threatening adverse cardiovascular
reactions due to additive effects on norepinephrine
levels. Concurrent use of other CNS depressants
including sedative/hypnotics, alcohol, antihis-
tamines, antidepressants, phenothiazines, and
other opioidsqrisk of further CNS depression;
consider dosepof one or both agents.qrisk of se-
rotonin syndrome with SNRIs, SSRIs, triptans, tri-
cyclic antidepressants, and MAO inihibitors.

Route/Dosage
When switching from immediate-release
to extended-release product, the same
total daily dose can be used.

PO (Adults): Immediate-release—50 mg, 75 mg,
or 100 mg initially, then every 4–6 hr as needed
and tolerated. If pain control is not achieved within
first hour of first dose, additional dose may be given.
Doses should not exceed 700 mg on the first day or
600 mg/day thereafter; Extended-release—50
twice daily; titrate dose up to 100–250 mg twice
daily (not to exceed dose of 500 mg/day).

Hepatic Impairment
PO (Adults): Moderate hepatic impairment—
Immediate release: 50 mg every 8 hr initially, then
titrate to maintain analgesia without intolerable side
effects; Extended-release: 50 mg once daily; may ti-
trate up to maximum dose of 100 mg once daily, if
needed.

Availability
Immediate-release tablets: 50 mg, 75 mg, 100
mg. Extended-release tablets: 50 mg, 100 mg,
150 mg, 200 mg, 250 mg.

NURSING IMPLICATIONS
Assessment
● Assess type, location, and intensity of pain before

and 1 hr (peak) after administration.
● Assess BP and respiratory rate before and period-

ically during administration. Monitor for respira-
tory depression especially during initial dosing
and with patients at increased risk.

● Assess bowel function routinely. Prevention of
constipation should be instituted with increased
intake of fluids and bulk and with laxatives to
minimize constipating effects. Administer stimu-
lant laxatives routinely if opioid use exceeds 2–3
days, unless contraindicated.

● Prolonged use may lead to physical and psycho-
logical dependence and tolerance, although these
may be milder than with opioids. This should not
prevent patient from receiving adequate analge-
sia. Most patients who receive tapentadol for pain
do not develop psychological dependence.

● Monitor patient for seizures. May occur within
recommended dose range. Risk is increased in
patients with a history of seizures and in patients
taking antidepressants (SSRIs, SNRIs, tricyclics)
or other drugs that decrease the seizure thresh-
old.

● Monitor for serotonin syndrome (mental-status
changes [agitation, hallucinations, coma], auto-
nomic instability [tachycardia, labile BP, hyper-
thermia], neuromuscular aberrations [hyperre-
flexia, incoordination] and/or gastrointestinal
symptoms [nausea, vomiting, diarrhea] in pa-
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tients taking SSRIs, SNRIs, triptans, tricyclic anti-
depressants, or MAO inhibitors concurrently with
tapentadol.

● Toxicity and Overdose: Overdose may cause
respiratory depression. Naloxone (Narcan) may
reverse some, but not all, of the symptoms of
overdose. Treatment should be symptomatic and
supportive. Maintain adequate respiratory ex-
change.

Potential Nursing Diagnoses
Acute pain (Indications)

Implementation
● Initial dose of 50 mg, 75 mg, or 100 mg is indi-

vidualized based on pain severity, previous expe-
rience with similar drugs, and ability to monitor
patient. Second dose may be administered as
soon as 1 hr after first dose if adequate pain relief
is not obtained with first dose.

● PO: Tapentadol may be administered without re-
gard to meals.

● Swallow extended-release tablets whole; do not
crush, break or chew.

Patient/Family Teaching
● Instruct patient on how and when to ask for and

take pain medication and to take tapentadol as
directed; do not adjust dose without consulting
health care professional. Report breakthrough
pain and adverse reactions to health care profes-
sional. Do not take tapentadol if pain is mild or
can be controlled with other pain medications
such as NSAIDs or acetaminophen. Do not stop
abruptly; may cause withdrawal symptoms (anxi-
ety, sweating, insomina, rigors, pain, nausea,
tremors, diarrhea, upper respiratory symptoms,
hallucinations). Decrease dose gradually. Advise
patient to read the Medication Guide prior to
taking tapentadol and with each Rx refill, in case
of new information.

● Do not share tapentadol with others, even it they
have the same symptoms; may be dangerous.

● May cause dizziness and drowsiness. Caution pa-
tient to avoid driving or other activities requiring
alertness until response to medication is known.

● Inform patient that tapentadol may cause sei-
zures. Stop taking tapentadol and notify health
care professional immediately if seizures occur.

● Advise patient to change positions slowly to mini-
mize orthostatic hypotension.

● Caution patient to avoid concurrent use of alco-
hol or other CNS depressants with this medica-
tion.

● Instruct patient to notify health care professional
of all Rx or OTC medications, vitamins, or herbal
products being taken and consult health care
professional before taking any new medications.

● Advise patient to notify health care professional if
signs or serotonin syndrome occur.

● Encourage patient to turn, cough, and breathe
deeply every 2 hr to prevent atelectasis.

● Advise female patients to notify health care pro-
fessional if pregnancy is planned or suspected, or
if breastfeeding.

Evaluation/Desired Outcomes
● Decrease in severity of pain without a significant

alteration in level of consciousness or respiratory
status.

telaprevir (tel-a-pre-vir)
Incivek
Classification
Therapeutic: antivirals
Pharmacologic: protease inhibitors

Pregnancy Category B (telaprevir), X
(with peginterferon and ribavirin)

Indications
Treatment of chronic hepatitis C (genotype 1) in-

fection in combination with peginterferon alfa and
ribavirin in adult patients with compensated liver
disease who are previously untreated or who have
failed previous treatment with interferon and ribavi-
rin.

Action
Acts as an inhibitor of viral protease resulting in di-
rect antiviral effect; effect is additive with other anti-
virals. Therapeutic Effects: Decreased progres-
sion of hepatic damage and improved virologic
response.

Pharmacokinetics
Absorption: Well absorbed following oral admin-
istration; food, especially fat enhances absorption.
Distribution: Unknown.
Metabolism and Excretion: Extensively metabo-
lized by the liver, primarily by the CYP3A4 enzyme
system; metabolites mostly eliminated in feces, 1%
excreted in urine.
Half-life: 9–11 hr (steady state).

TIME/ACTION PROFILE (blood levels)

ROUTE ONSET PEAK DURATION

PO unknown 4–5 hr 8–12 hr

Contraindications/Precautions
Contraindicated in: Concurrent use of drugs
highly dependent on CYP3A for metabolism where
anqin blood levels are associated with serious tox-
icity or adverse reactions; Concurrent use of drugs
that induce the CYP3A system and mayplevels of te-
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laprevir and virologic response; OB: Avoid using in
pregnant patients and in male patients whose part-
ners are pregnant (due to concurrent use with riba-
virin); Lactation: Avoid breastfeeding.
Use Cautiously in: Concurrent infection with HIV
or Hepatitis B (safety and efficacy not established);
Decompensated cirrhosis (safety and effectiveness
not established for Child-Pugh score � 7 [Class B
and C]); Solid organ transplantation (safety and ef-
fectiveness not established; Pedi: Safety and effec-
tiveness not established.

Adverse Reactions/Side Effects
CNS: fatigue. GI: diarrhea, nausea, anorectal dis-
comfort/pruritus, dysgeusia, hemorrhoids. Derm:
DRUG RASH WITH EOSINOPHILIA AND SYSTEMIC SYMP-
TOMS, STEVENS-JOHNSON SYNDROME, rash, prutitus.
Hemat: anemia.

Interactions
Drug-Drug:qblood levels and risk of toxicity with
amiodarone, flecainide, lidocaine (systemic),
propafenone, and quinidine; concurrent use
should be undertaken with caution and clinical
monitoring.qdigoxin levels; use lowest dose,
monitor levels, titrate to desired effect. Concurrent
use with clarithromycin, erythromycin, or tel-
ithromycin mayqlevels of anti-infectives and tela-
previr; may alsoqrisk of torsade de pointes. Mayq
orpeffects of warfarin; monitor INR. Mayqorp
levels of phenytoin or phenobarbital; concurrent
use may alsoqtelaprevir levels. Carbamazepine
levels may beq; telaprevir levels may bepby con-
current use. Anticonvulant levels should be moni-
tored and adjusted. Mayplevels and effectiveness of
escitalopram. Mayqlevels and risk of toxicity with
desipramine or trazodone, dose reduction may
be warranted. Levels areqby ketoconazole and
may beqby posaconazole or itraconazole.q
levels of ketoconazole, posaconazole, and itra-
conazole; daily dose of ketoconazole or itracona-
zole should not exceed 200 mg. Caution/clinical
monitoring recommended for itraconazole.qrisk
of QTc prolongation and arrhythmias with ketocon-
azole, posaconazole, and voriconazole; be-
cause of variable effects on voriconazole concur-
rent use should be avoided unless benefits outweigh
risks of combined therepy.qlevels and risk of toxic-
ity with colchicine; avoid concurrent use in patients
with hepatic or renal impairment. If used for gout
flares initial dose is 0.6 mg followed by 0.3 mg one
hour later, not to be repeated in less than three days.
For prophylaxis of gout flares if initial regimen was
0.6 mg twice daily,pto 0.3 mg once daily; if initial
regimen was 0.6 mg once daily,pdose to 0.3 mg

once every other day. For Familial Mediterranean
Fever maximum dose should not exceed 0.6 mg/day
(or 0.3 mg twice daily). Rifabutin mayptelaprevir
levels while telaprevir mayqrifabutin levels; con-
current use is not recommended.qlevels and risk
of excess sedation with alprazolam and midazo-
lam; monitor for effects, concurrent use with oral
midazolam is contraindicated.plevels and effect
of zolpidem; dosage adjustments may be neces-
sary.qlevels and effects of calcium channel block-
ers including amlodipine, diltiazem, felodipine,
nicardipine, nifedipine, nisoldipine, and vera-
pamil; clinical monitoring is recommended.qlev-
els of systemic corticosteroids including predni-
sone and methylprednisolone and the inhaled
corticosteroidsfluticasone and budenoside;
concurrent use is not recommended. Systemic
dexamethasoneptelaprevir levels and effective-
ness; use cautiously/consider alternatives.qlevels of
bosentan use cautiously and monitor clinically.
Levels arepby concurrent atazanavir/ritonavir,
qatazanivir levels.plevels of telaprevir and daru-
navir when used concurrently with darunavir/ri-
tonavir; avoid if possible. Concurrent use with fos-
amprenavir/ritonavirplevels of ampernavir
and telaprevirand should be avoided. Concurrent
use with lopinavir/ritonavirplevels telaprevir
and should be avoided. Concurrent use with efavi-
renzplevels of efavirenz and telaprevir.qlevels of
tenofovir; dosage reduction may be necessary.p
levels of ethinyl estradiol maypcontraceptive ef-
fectiveness, additional contraception recommended;
when used for estrogen replacement, monitor for
deficiency.qlevels of cyclosporine, sirolimus,
and tacrolimus and risk of associated toxicities;
dose reduction/increased interval are required.p
levels of methadone; dosage adjustments may be
needed during maintenance treatment.qlevels of
sildenafil, tadalafil, and vardenafil; for erectile
dysfunction sildenafil dose should not exceed a sin-
gle 25 mg dose in 48 hr, tadalafil should not exceed
10 mg in 72 hour and vardenafil should not exceed
2.5 mg in 72 hr. Concurrrent use with vardenafil
mayqrisk of adverse cardiovascular effects. Silden-
afil, tadalafil and vardenafil should not be used to
treat pulmonary hypertension concurrently with te-
laprevir.

Route/Dosage
PO (Adults): 750 mg three times daily, duration of
treatment depends on virologic response.

Availability
Tablets: 375 mg.
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NURSING IMPLICATIONS
Assessment
● Monitor symptoms of hepatitis during therapy.
● Assess for skin reactions (rash, fever, edema,

mucosal erosions or ulcerations). Monitor pa-
tient with mild to moderate rash for progression.
If rash becomes severe or systemic symptoms oc-
cur, discontinue telaprevir. If no improvement af-
ter 7 days, discontinue sequentially or simulta-
neously peginterferon alfa and ribavirin. Do not
restart telaprevir if discontinued due to rash.

● Lab Test Considerations: Monitor HCV-RNA
levels at Treatment Weeks 4 and 12 to determine
effectiveness of therapy.

● Monitor hemoglobin prior to and at least weekly
for 4 wks during telaprevir combination therapy.
Ribavirin should be reduced according to guide-
lines to manage anemia. If ribavirin dose reduc-
tions are inadequate, consider discontinuing tela-
previr. If ribavirin is permanently discontinued
for anemia, telaprevir must be discontinued. Ri-
bavirin may be restarted according to guidelines.
Telaprevir dose must not be reduced and must
not be restarted if discontinued.

● Monitor CBC with differential electrolytes, serum
creatinine, uric acid, hepatic enzymes, bilirubin,
and TSH prior to and at Treatment Weeks 2, 4, 8,
and 12, and as clinically appropriate. May cause
plymphocyte counts,pplatelet counts,qserum
bilirubin andquric acid levels.

Potential Nursing Diagnoses
Risk for infection (Indications, Side Effects)

Implementation
● PO: Administer 3 times daily, every 7–9 hrs, with

food (not low fat).

Patient/Family Teaching
● Instruct patient to take telaprevir as directed, with

peginterferon alfa and ribavirin. if peginterferon
alfa and ribaviron are discontinued for any rea-
son, telaprevir must be discontinued. If a dose is
missed and it is less than 4 hrs before next dose,
skip dose; if more than 4hrs before next dose,
take dose and resume normal dosing schedule.
Advise patient to read the Medication Guide
prior to starting therapy and with each Rx refill in
case of changes.

● Advise patient that fat content of the meal or
snack is essential for absorption of telaprevir.
Food should be eaten within 30 min prior to each
dose. Examples of food include a bagel with
cream cheese, 1/2 cup nuts, 3 tbsp peanut butter,
1 cup ice cream, 2 ounces American or cheddar
cheese, 2 ounces of potato chips, or 1/2 cup trail
mix.

● Advise patient to notify health care professional
promptly any skin changes or itching. Do not stop
telaprevir due to rash unless instructed by health
care professional.

● Inform patient that telaprevir may not reduce the
risk of transmission of HCV to others; precautions
should be taken.

● Advise patient to notify health care professional of
all Rx or OTC medications, vitamins, or herbal
products being taken and to consult with health
care professional before taking other medica-
tions, especially St. John’s wort.

● Inform female patients of the importance of
simultaneously using two reliable non-hormonal
forms of contraception, unless abstinence is the
chosen method, during therapy and for 6 mo
post-therapy. Hormonal contraceptives may not
be reliable during and for up to 2 wks following
discontinuation of telaprevir therapy. Advise preg-
nant women and men whose female partners are
pregnant to avoid this therapy due to birth defects
and fetal death with ribavirin. Encourage preg-
nant patients or partners to register with Ribavirin
Pregnancy Registry by calling 1-800-593-2214.

Evaluation/Desired Outcomes
● Decreased progression of hepatic damage and

improved virologic response.
● Therapy is discontinued if HCV-RNA levels are

�1000 IU/mL at Treatment Week 4 or 12 or con-
firmed detectable HCV-RNA levels at Treatment
Week 24.

REMS

telavancin (tel-a-van-sin)
Vibativ
Classification
Therapeutic: anti-infectives
Pharmacologic: lipoglycopeptides

Pregnancy Category C

Indications
Treatment of complicated skin/skin structure infec-
tions caused by susceptible bacteria.

Action
Inhibits bacterial cell wall synthesis by interfering
with the polymerization and cross-linking of pepti-
doglycan. Therapeutic Effects: Bactericidal ac-
tion against susceptible organisms. Spectrum: Ac-
tive against Staphylococcus aureus (including
methicillin-susceptible and -resistant strains), Strep-
tococcus pyogenes, Streptococcus agalactiae,
Streptococcus anginosus(including S. anginosus,
S. intermedius, and S. constellatus), and Entero-
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coccus faecalis (vancomycin-susceptible strains
only).

Pharmacokinetics
Absorption: IV administration results in complete
bioavailability.
Distribution: Penetrates blister fluid.
Metabolism and Excretion: Metabolism is not
known; 76% excreted unchanged in urine �1% in
feces.
Half-life: 8 hr.

TIME/ACTION PROFILE

ROUTE ONSET PEAK DURATION

IV unknown end of infu-
sion

24 hr

Contraindications/Precautions
Contraindicated in: Congenital long QT syn-
drome, known prolongation of the QTc interval, un-
compensated heart failure, or severe left ventricular
hypertrophy (risk of fatal arrhythmias); OB: Do not
use unless potential maternal benefit outweighs po-
tential risk to fetus.
Use Cautiously in: Renal impairment (efficacy
may bep; doseprecommended for CCr �50 mL/
min); Geri: Consider age-relatedpin renal function,
adjust dose accordingly (qrisk of adverse renal re-
actions); Lactation: Use cautiously; Pedi: Safety and
effectiveness not established.

Adverse Reactions/Side Effects
CNS: dizziness. CV: QTc interval prolongation. GI:
PSEUDOMEMBRANOUS COLITIS, taste disturbance, nau-
sea, vomiting, abdominal pain. GU: foamy urine,
nephrotoxicity. Misc: infusion reactions.

Interactions
Drug-Drug: Concurrent use of other medica-
tions known to prolong QTc interval mayqrisk
of arrhythmias. Concurrent use of NSAIDs, ACE in-
hibitors, and loop diuretics mayqrisk of ad-
verse renal effects.

Route/Dosage
IV (Adults): 10 mg/kg ever 24 hr for 7–14 days.

Renal Impairment
IV (Adults): CCr 30–50 mL/min—7.5 mg/kg
every 24 hr; CCr 10– �30 mL/min—10 mg/kg
every 48 hr.

Availability
Sterile lyophilized powder for IV use (re-
quires reconstitution): 250 mg/vial, 750 mg/vial.

NURSING IMPLICATIONS
Assessment
● Assess for infection (vital signs; appearance of

wound, sputum, urine, and stool; WBC) at begin-
ning of and throughout therapy.

● Obtain specimens for culture and sensitivity prior
to therapy. First dose may be given before receiv-
ing results.

● Assess women of child bearing age for pregnancy.
Women should have a negative serum pregnancy
test before starting telavancin.

● Monitor bowel function. Diarrhea, abdominal
cramping, fever, and bloody stools should be re-
ported to health care professional promptly as a
sign of pseudomembranous colitis. May begin up
to several weeks following cessation of therapy.

● Monitor for infusion reactions (Red-man syn-
drome—flushing of upper body, urticaria, pruri-
tus, rash). May resolve with stopping or slowing
infusion.

● Lab Test Considerations: Monitor renal func-
tion (serum creatinine. creatinine clearance)
prior to, every 48–72 hrs during, and at the end
of therapy. May cause nephrotoxicity. If renal
function decreases, reassess need for telavancin.

● May interfere with prothrombin time, INR, aPTT,
activated clotting time, and coagulation based fac-
tor Xa tests. Collect blood samples for theses tests
as close to next dose of telavancin as possible.

● Interferes with urine qualitative dipstick protein
assays and quantitative dye methods; may use mi-
croalbumin assays.

Potential Nursing Diagnoses
Risk for infection (Indications)
Diarrhea (Adverse Reactions)

Implementation
IV Administration

● pH: 4.0–5.0.
● Intermittent Infusion: Reconstitute the 250 mg

vial with 15 mL and the 750 mg vial with 45 mL of
D5W, sterile water for injection, or 0.9% NaCl for
concentrations of 15 mg/mL. Reconstitution time
is usually under 2 min but may require up to 20
min. Mix thoroughly with contents dissolved com-
pletely. Do not administer solution that is discol-
ored or contains particulate matter. Discard vial
if vacuum did not pull diluent into vial. Time in
vial plus time in bag should not exceed 4 hr at
room temperature or 72 hr if refrigerated. Dilu-
ent: For doses of 150–800 mg dilute further
with 100–250 mL of D5W, 0.9% NaCl, or LR.
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Concentration: For doses �150 mg or �800
mg dilute for a final concentration of 0.6–8 mg/
mL. Rate: Administer over at least 60 min to
minimize infusion reactions.

● Y-Site Incompatibility: Do not mix or adminis-
ter with other medications. Flush line with D5W,
0.9% NaCl, or LR before and after administration.

● Y-Site Compatibility: amphotericin B lipid
complex, ampicillin/silbactam, azithromycin, cal-
cium gluconate, cefepime, ceftazidime, ceftriax-
one, ciprofloxacin, dexamethasone, diltiazem,
dobutamine, dopamine, soxycycline, ertapenem,
famotidine, fluconazole, gentamicin, hydrocorti-
sone, labetalol, magnesium sulfate, mannitol,
meropenem, metoclopramide, milrinone, nor-
epinephrine, ondansetron, pantoprazole, phenyl-
ephrine, piperacillin/tazobactam, potassium
chloride, potassium phosphates, ranitidine, so-
dium bicarbonate, sodium phosphates, tigecyc-
line, tobramycin, vasopressin.

● Y-Site Incompatibility: amphotericin B col-
loidal, amphotericin B liposome, digoxin, esome-
prazole, furosemide, levofloxacin, micafungin.

Patient/Family Teaching
● Advise patient to take medication as directed, for

full course of therapy, even if feeling well. If a
dose is missed, contact health care professional
promptly. Advise patient to read the Medication
Guide before taking telavancin and with each Rx
refill.

● Instruct patient to notify health care professional
immediately if diarrhea, abdominal cramping, fe-
ver, or bloody stools occur and not to treat with
antidiarrheals without consulting health care pro-
fessionals.

● Inform patient that common side effects include
taste disturbance, nausea, vomiting, headache
and foamy urine. Notify health care professional if
signs of infusion reaction occur.

● Instruct patient to notify health care professional
of all Rx or OTC medications, vitamins, or herbal
products being taken and consult health care
professional before taking any new medications.

● Advise female patients to use effective contracep-
tion during therapy and to notify health care pro-
fessional if pregnancy is suspected. Encourage
pregnant patients to enroll in the VIBATIV preg-
nancy registry by calling 1-888-658-4228.

● Instruct the patient to notify health care profes-
sional if symptoms do not improve.

Evaluation/Desired Outcomes
● Resolution of the signs and symptoms of infec-

tion. Length of time for complete resolution de-
pends on the organism and site of infection.

telmisartan, See ANGIOTENSIN II
RECEPTOR ANTAGONISTS.

temazepam (tem-az-a-pam)
Restoril
Classification
Therapeutic: sedative/hypnotics
Pharmacologic: benzodiazepines

Schedule IV

Pregnancy Category X

Indications
Short-term management of insomnia (�4 weeks).

Action
Acts at many levels in the CNS, producing general-
ized depression. Effects may be mediated by GABA,
an inhibitory neurotransmitter. Therapeutic Ef-
fects: Relief of insomnia.

Pharmacokinetics
Absorption: Well absorbed after oral administra-
tion.
Distribution: Widely distributed; crosses blood-
brain barrier. Probably crosses the placenta and en-
ters breast milk. Accumulation of drug occurs with
chronic dosing.
Protein Binding: 96%.
Metabolism and Excretion: Metabolized by the
liver.
Half-life: 10–20 hr.

TIME/ACTION PROFILE (sedation)

ROUTE ONSET PEAK DURATION

PO 30 min 2–3 hr 6–8 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Cross-sen-
sitivity with other benzodiazepines may exist; Pre-ex-
isting CNS depression; Severe uncontrolled pain; An-
gle-closure glaucoma; Impaired respiratory
function; Sleep apnea; OB: Neonates born to moth-
ers taking temazepam may experience withdrawal
effects; Lactation: Infants may become sedated. Dis-
continue drug or bottle feed.
Use Cautiously in: Pre-existing hepatic dysfunc-
tion; History of suicide attempt or drug addiction;
Geri: Elderly patients have increased sensitivity to
benzodiazepines. Appears on Beers list and is asso-
ciated with increased risk of falls (pdose required).

Adverse Reactions/Side Effects
CNS: abnormal thinking, behavior changes, hang-
over, dizziness, drowsiness, hallucinations, lethargy,



Name /bks_51510_deglin_dg/51510_t        02/21/2012 03:11PM     Plate # 0-Compositepg 1191   # 15

tenofovir 1191

� Canadian drug name. � Genetic implication. Strikethrough � Discontinued.

*CAPITALS indicates life-threatening; underlines indicate most frequent.

T

paradoxic excitation, sleep—driving. EENT:
blurred vision. GI: constipation, diarrhea, nausea,
vomiting. Derm: rashes. Misc: physical depen-
dence, psychological dependence, tolerance.

Interactions
Drug-Drug:qCNS depression with alcohol, anti-
depressants, antihistamines, opioid analge-
sics, and other sedative/hypnotics. Maypefficacy
of levodopa. Rifampin or smokingqmetabolism
and maypeffectiveness of temazepam. Probenecid
may prolong effects of temazepam. Sedative effects
may bepby theophylline.
Drug-Natural Products: Concomitant use of
kava-kava, valerian, skullcap, chamomile, or
hops canqCNS depression.

Route/Dosage
PO (Adults): 15–30 mg at bedtime initially if
needed; some patients may require only 7.5 mg.
PO (Geriatric Patients or Debilitated Pa-
tients): 7.5 mg at bedtime.

Availability (generic available)
Capsules: 7.5 mg, 15 mg, 22.5 mg, 30 mg.

NURSING IMPLICATIONS
Assessment
● Assess mental status (orientation, mood, behav-

ior) and potential for abuse prior to administer-
ing medication.

● Assess sleep patterns before and periodically
throughout therapy.

● Prolonged high-dose therapy may lead to psycho-
logical or physical dependence. Restrict amount
of drug available to patient, especially if patient is
depressed or suicidal or has a history of addic-
tion.

● Geri: Assess CNS effects and risk of falls. Institute
falls prevention strategies.

Potential Nursing Diagnoses
Insomnia (Indications)
Risk for falls (Side Effects)

Implementation
● Do not confuse Restoril (temazepam) with Ris-

perdal (risperidone).
● Supervise ambulation and transfer of patients af-

ter administration. Remove cigarettes. Side rails
should be raised and call bell within reach at all
times.

● PO: Administer with food if GI irritation becomes
a problem.

Patient/Family Teaching
● Instruct patient to take temazepam as directed.

Teach sleep hygiene techniques (dark room,
quiet, bedtime ritual, limit daytime napping,
avoidance of nicotine and caffeine). If less effec-
tive after a few weeks, consult health care profes-
sional; do not increase dose.

● May cause daytime drowsiness or dizziness. Cau-
tion patient to avoid driving or other activities re-
quiring alertness until response to medication is
known. Geri: Instruct patient and family how to
reduce falls risk at home.

● Advise patient to avoid the use of alcohol and
other CNS depressants and to consult health care
professional before using OTC preparations that
contain antihistamines or alcohol.

● Caution patient that complex sleep-related behav-
iors (sleep-driving, making phone calls, prepar-
ing and eating food, having sex, sleep walking)
may occur while asleep. Inform patient to notify
health care professional if sleep-related behav-
iors, (may include sleep-driving—driving while
not fully awake after ingestion of a sedative-hyp-
notic product, with no memory of the event) oc-
cur.

● Emphasize the importance of follow-up appoint-
ments to monitor progress.

● Refer for psychotherapy if ineffective coping is
basis for sleep pattern disturbance.

● Advise patient to take temazepam only if able to
devote 8 hr to sleep.

● Advise patient to inform health care professional
if pregnancy is planned or suspected and to avoid
breastfeeding while taking temazepam.

Evaluation/Desired Outcomes
● Improvement in sleep pattern with decreased

number of nighttime awakenings, improved sleep
onset, and increased total sleep time, which may
not be noticeable until the 3rd day of therapy.

tenecteplase, See THROMBOLYTIC
AGENTS.

tenofovir (te-noe-fo-veer)
Viread
Classification
Therapeutic: antiretrovirals
Pharmacologic: nucleoside reverse tran-
scriptase inhibitors

Pregnancy Category B
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Indications
HIV infection (with other antiretrovirals). Chronic
hepatitis B.

Action
Active drug (tenofovir) is phosphorylated intracellu-
larly; tenofovir diphosphate inhibits HIV reverse
transcriptase resulting in disruption of DNA synthe-
sis. Therapeutic Effects: Slowed progression of
HIV infection and decreased occurrence of se-
quelae. Increased CD4 cell count and decreased vi-
ral load. Decreased progression/sequelae of chronic
hepatitis B infection.

Pharmacokinetics
Absorption: Tenofovir disoproxil fumarate is a
prodrug, which is split into tenofovir, the active
component.
Distribution: Absorption is enhanced by food.
Metabolism and Excretion: 70–80% excreted
unchanged in urine by glomerular filtration and ac-
tive tubular secretion.
Half-life: Unknown.

TIME/ACTION PROFILE (blood levels)

ROUTE ONSET PEAK DURATION

PO unknown 2 hr* 24 hr

*When taken with food

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Lactation:
HIV-infected women should not breast-feed.
Use Cautiously in: Co-infection with HIV and
chronic hepatitis B; Obesity, women, prolonged nu-
cleoside exposure (may be risk factors for lactic aci-
dosis/hepatomegaly); Renal impairment (use cau-
tiously if CCr �50 mL/min); History of pathologic
bone fractures or at risk for osteopenia; OB: Has
been used safely; Pedi: Safety not established.

Adverse Reactions/Side Effects
CNS: depression, headache, weakness. GI: HEPATO-
MEGALY, (with steatosis), diarrhea, nausea, abdomi-
nal pain, anorexia, vomiting, flatulence. GU: renal
impairment. F and E: LACTIC ACIDOSIS, hypophos-
phatemia. Derm: rash. MS:pbone mineral den-
sity. Misc: IMMUNE RECONSTITUTION SYNDROME.

Interactions
Drug-Drug: Concurrent use with didanosine re-
sults inqblood levels of didanosine (tenofovir
should be given 2 hours before or 1 hour after dida-
nosine). Blood levels may beqby cidofovir, acy-
clovir, ganciclovir, or valganciclovir. Risk of re-
nal toxicityqby other nephrotoxic agents.
Combination therapy with atazanavir may lead to
pvirologic response and possible resistance to ata-
zanavir (small amounts of ritonavir may be added

to boost blood levels); may alsoqtenofovir levels.
Lopinavir/ritonavir mayqlevels. Concurrent use
with adefovir for chronic hepatitis B infection
should be avoided.

Route/Dosage
PO (Adults): 300 mg once daily.

Renal Impairment
PO (Adults ): CCr 30–49 mL/min—300 mg
every 48 hr; CCr 10–29 mL/min—300 mg every
72–96 hr; Hemodialysis patients—300 mg every
7 days following dialysis.
PO (Children �12 yr and �35 kg): 300 mg once
daily.

Availability
Tablets: 300 mg. In combination with: emtrici-
tabine (Truvada); emtricitabine and rilpivirine
(Complera); efavirenz and emtricitabine (Atripla).
See Appendix B.

NURSING IMPLICATIONS
Assessment
● Monitor for change in severity of HIV symptoms

and for symptoms of opportunistic infection be-
fore and during therapy.

● Monitor bone mineral density in patients who
have a history of pathologic bone fracture or are
at risk for osteopenia.

● Lab Test Considerations: Monitor viral load
and CD4 count before and routinely during ther-
apy to determine response.

● Monitor liver function tests and hepatitis B virus
levels throughout and following therapy. If ther-
apy is discontinued, may cause severe exacerba-
tion of hepatitis B. May causeqAST, ALT, alkaline
phosphatase, creatine kinase, amylase, and tri-
glyceride concentrations. Lactic acidosis may oc-
cur with hepatic toxicity causing hepatic steatosis;
may be fatal, especially in women.

● Calculate creatinine clearance prior to and peri-
odically during therapy and when clinically indi-
cated.

● Monitor serum phosphate periodically during
therapy in patients at risk for renal impairment.
May cause hypophosphatemia in patients with re-
nal impairment.

● May cause hyperglycemia and glucosuria.

Potential Nursing Diagnoses
Risk for infection (Indications, Side Effects)
Risk for injury (Side Effects)

Implementation
● When tenofovir is administered concomitantly

with didanosine, administer tenofovir 2 hr before
or 1 hr after didanosine.

● PO: Administer once daily with a meal.
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Patient/Family Teaching
● Instruct patient on the importance of taking teno-

fovir as directed, even if feeling better. Do not
take more than prescribed amount and do not
stop taking without consulting health care profes-
sional. Discontinuing therapy may lead to severe
exacerbations. Take missed doses as soon as re-
membered; do not double doses. Caution
patient not to share or trade this medication with
others.

● Inform patient that tenofovir may cause hypergly-
cemia. Advise patient to notify health care profes-
sional if increased thirst or hunger; unexplained
weight loss; increased urination; fatigue; or dry,
itchy skin occurs.

● Instruct patient to notify health care professional
of all Rx or OTC medications, vitamins, or herbal
products being taken and consult health care
professional before taking any new medications.

● Caution patient to avoid crowds and persons with
known infections.

● Inform patient that tenofovir does not cure AIDS
and does not reduce the risk of transmission of
HIV to others through sexual contact or blood
contamination. Caution patient to use a condom
and avoid sharing needles or donating blood to
prevent spreading HIV to others.

● Advise patient to notify health care professional
immediately if symptoms of lactic acidosis (nau-
sea, vomiting, unusual or unexpected stomach
discomfort, and weakness) or signs of Immune
Reconstitution Syndrome (signs and symptoms of
an infection) occur.

● Inform patient that changes in body fat distribu-
tion (increased fat in upper back and neck,
breast, and trunk, and loss of fat from legs, arms,
and face) may occur, but may not be related to
drug therapy.

● Advise female patients to notify health care pro-
fessional if pregnancy is planned or suspected.
Breastfeeding should be avoided. Pregnancy reg-
istry is available for patient taking antiretroviral
medications.

● Emphasize the importance of regular exams to
monitor for side effects.

Evaluation/Desired Outcomes
● Decreased incidence of opportunistic infection

and slowed progression of HIV infection.
● Slowed progression of chronic hepatitis B infec-

tion.

terazosin (ter-ay-zoe-sin)
Hytrin
Classification
Therapeutic: antihypertensives
Pharmacologic: peripherally acting antiadre-
nergics

Pregnancy Category C

Indications
Mild to moderate hypertension (alone or with other
agents). Urinary outflow obstruction in patients with
prostatic hyperplasia.

Action
Dilates both arteries and veins by blocking postsy-
naptic alpha1-adrenergic receptors. Decreases con-
tractions in smooth muscle of the prostatic capsule.
Therapeutic Effects: Lowering of BP. Decreased
symptoms of prostatic hyperplasia (urinary urgency,
hesitancy, nocturia).

Pharmacokinetics
Absorption: Well absorbed after oral administra-
tion.
Distribution: Unknown.
Metabolism and Excretion: 50% metabolized
by the liver. 10% excreted unchanged by the kid-
neys. 20% excreted unchanged in feces. 40% elimi-
nated in bile.
Half-life: 12 hr.

TIME/ACTION PROFILE

ROUTE ONSET† PEAK‡ DURATION†

PO-hyperten-
sion

15 min 6–8 wk 24 hr

PO-prostatic
hyperpla-
sia

2–6 wk unknown unknown

†After single dose
‡After multiple oral dosing

Contraindications/Precautions
Contraindicated in: Hypersensitivity.
Use Cautiously in: Deyhdration, volume or so-
dium depletion (qrisk of hypotension); OB, Lacta-
tion, Pedi: Safety not established; Patients undergo-
ing cataract surgery (qrisk of intraoperative floppy
iris syndrome).

Adverse Reactions/Side Effects
CNS: dizziness, headache, weakness, drowsiness,
nervousness. EENT: nasal congestion, blurred vi-
sion, conjunctivitis, intraoperative floppy iris syn-
drome, sinusitis. Resp: dyspnea. CV: first-dose or-
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thostatic hypotension, arrhythmias, chest pain,
palpitations, peripheral edema, tachycardia. GI:
nausea, abdominal pain, diarrhea, dry mouth, vom-
iting. GU: erectile dysfunction, urinary frequency.
Derm: pruritus. Metab: weight gain. MS: arthral-
gia, back pain, extremity pain. Neuro: paresthesia.
Misc: fever.

Interactions
Drug-Drug:qrisk of hypotension with sildenafil,
tadalafil, vardenafil, other antihypertensives,
nitrates, or acute ingestion of alcohol. NSAIDs,
sympathomimetics, or estrogens maypeffects of
antihypertensive therapy.

Route/Dosage
The first dose should be taken at bedtime.

Hypertension
PO (Adults): 1 mg initially, then slowlyqup to 5
mg/day (usual range 1–5 mg/day); may be given as
single dose or in 2 divided doses (not to exceed 20
mg/day).

Benign Prostatic Hyperplasia
PO (Adults): 1 mg at bedtime; gradually may beq
up to 5–10 mg/day.

Availability (generic available)
Tablets: 1 mg, 2 mg, 5 mg, 10 mg.

NURSING IMPLICATIONS
Assessment
● Assess for first-dose orthostatic reaction (dizzi-

ness, weakness) and syncope. May occur 30
min–2 hr after initial dose and occasionally
thereafter. Incidence may be dose related. Vol-
ume-depleted or sodium-restricted patients may
be more sensitive. Observe patient closely during
this period; take precautions to prevent injury.
First dose may be given at bedtime to minimize
this reaction.

● Monitor intake and output ratios and daily
weight; assess for edema daily, especially at be-
ginning of therapy.

● Hypertension: Monitor BP and pulse frequently
during initial dosage adjustment and periodically
throughout therapy. Report significant changes.

● Monitor frequency of prescription refills to deter-
mine adherence.

● Benign Prostatic Hyperplasia: Assess patient
for symptoms of prostatic hyperplasia (urinary
hesitancy, feeling of incomplete bladder empty-
ing, interruption of urinary stream, impairment of
size and force of urinary stream, terminal urinary
dribbling, straining to start flow, dysuria, ur-
gency) before and periodically during therapy.

● Rule out prostatic carcinoma before therapy;
symptoms are similar.

Potential Nursing Diagnoses
Risk for injury (Side Effects)
Noncompliance (Patient/Family Teaching)

Implementation
● May be used in combination with diuretics or beta

blockers to minimize sodium and water retention. If
these are added to terazosin therapy, reduce dose of
terazosin initially and titrate to effect.

● PO: Administer daily dose at bedtime. If neces-
sary, dose may be increased to twice daily.

Patient/Family Teaching
● Instruct patient to take medication at the same

time each day. Take missed doses as soon as re-
membered. If not remembered until next day,
omit; do not double doses.

● Advise patient to weigh self twice weekly and as-
sess feet and ankles for fluid retention.

● May cause dizziness or drowsiness. Advise patient
to avoid driving or other activities requiring alert-
ness until response to the medication is known.

● Caution patient to avoid sudden changes in posi-
tion to decrease orthostatic hypotension. Alcohol,
CNS depressants, standing for long periods, hot
showers, and exercising in hot weather should be
avoided because of enhanced orthostatic effects.

● Advise patient to notify health care professional of
all Rx or OTC medications, vitamins, or herbal
products being taken and to consult with health
care professional before taking other medica-
tions, especially cough, cold, or allergy remedies.

● Instruct patient to notify health care professional
of medication regimen before any surgery.

● Advise patient to notify health care professional if
frequent dizziness, fainting, or swelling of feet or
lower legs occurs.

● Emphasize the importance of follow-up exams to
evaluate effectiveness of medication.

● Hypertension: Emphasize the importance of
continuing to take this medication as directed,
even if feeling well. Medication controls but does
not cure hypertension.

● Encourage patient to comply with additional in-
terventions for hypertension (weight reduction,
low-sodium diet, smoking cessation, moderation
of alcohol consumption, regular exercise, and
stress management).

● Instruct patient and family on proper technique
for BP monitoring. Advise them to check BP at
least weekly and to report significant changes.

Evaluation/Desired Outcomes
● Decrease in BP without appearance of side effects.
● Decreased symptoms of prostatic hyperplasia.

May require 2–6 wk of therapy before effects are
noticeable.
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terbinafine (ter-bi-na-feen)
LamISIL
Classification
Therapeutic: antifungals (systemic)

Pregnancy Category B
For topical use, refer to Antifungals, Topi-
cal monograph

Indications
Onychomycosis (fungal nail infection). Tinea capi-
tis.

Action
Interferes with fungal cell wall synthesis (ergosterol
biosynthesis) by inhibiting the enzyme squalene
epoxidase. Therapeutic Effects: Fungal cell
death. Spectrum: Active against dermatophytes and
other fungi.

Pharmacokinetics
Absorption: 70–80% absorbed after oral admin-
istration.
Distribution: Extensively distributed; penetrates
dermis and epidermis; concentrates in stratum cor-
neum, hair, scalp, and nails. Enters breast milk.
Protein Binding: 99%.
Metabolism and Excretion: Extensively metabo-
lized by the liver.
Half-life: Plasma—22 days; longer from skin and
nails.

TIME/ACTION PROFILE (antifungal tissue
levels)

ROUTE ONSET PEAK DURATION

PO several days days–wk several wk

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Chronic or
active liver disease; HF or left ventricular dysfunc-
tion.
Use Cautiously in: History of alcoholism; Renal
impairment (doseprecommended for CCr �50
mL/min); OB, Lactation: Safety not established.

Adverse Reactions/Side Effects
CNS: depression, headache. Resp: cough, naso-
pharyngitis. CV: HF. GI: HEPATOTOXICITY, anorexia,
diarrhea, nausea, stomach pain, vomiting, drug-in-
duced hepatitis, smell disturbance, taste distur-
bance. Derm: TOXIC EPIDERMAL NECROLYSIS, itching,
rash. Hemat: neutropenia, pancytopenia. Misc:
STEVENS-JOHNSON SYNDROME, pyrexia.

Interactions
Drug-Drug: Alcohol or other hepatotoxic
agents mayqrisk of hepatotoxicity. Rifampin and
other drugs that induce hepatic drug-metabo-
lizing enzymes maypeffectiveness. Cimetidine
and other drugs that inhibit hepatic drug-me-
tabolizing enzymes mayqeffectiveness.
Drug-Natural Products:qcaffeine levels and
side effects with caffeine-containing herbs (cola
nut, guarana, mate, tea, coffee).

Route/Dosage
PO (Adults): 250 mg once daily for 6 wk for finger-
nail infection or 12 wk for toenail infection.
PO (Children �4 yr—�35 kg): 250 mg/day for
6 wk.
PO (Children �4 yr—25–35 kg): 187.5 mg/
day for 6 wk.
PO (Children �4 yr—�25 kg): 125 mg/day for
6 wk.

Availability (generic available)
Tablets: 250 mg. Oral granules: 125 mg/packet,
187.5 mg/packet.

NURSING IMPLICATIONS
Assessment
● Assess for signs and symptoms of infection (nail

beds, scalp) before and periodically throughout
therapy.

● Specimens for culture should be taken before in-
stituting therapy. Therapy may be started before
results are obtained.

● Monitor for depression periodically during ther-
apy.

● Assess for rash periodically during therapy. May
cause Stevens-Johnson syndrome. Discontinue
therapy if severe or if accompanied with fever,
general malaise, fatigue, muscle or joint aches,
blisters, oral lesions, conjunctivitis, hepatitis and/
or eosinophilia.

● Lab Test Considerations: CBC should be
monitored in patients receiving therapy for �6
wk. Discontinue if abnormal values occur.

● Monitor AST and ALT prior to, and periodically
throughout, therapy. Terbinafine should be dis-
continued if symptomatic elevations occur.

● If signs of secondary infection occur, monitor
neutrophil count. If �1000/mm3, discontinue
treatment.

● May causepabsolute lymphocyte count.
● Monitor serum potassium. May cause hypokale-

mia.
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Potential Nursing Diagnoses
Risk for infection (Indications)
Noncompliance (Patient/Family Teaching)

Implementation
● Do not confuse Lamisil (terbinafine) with Lamic-

tal (lamotrigine).
● PO: May be administered without regard to food.
● Oral granules should be taken with food and may

be sprinkled on a spoonful of pudding or other
soft, nonacidic food, such as mashed potatoes
and swallowed in entirety. Applesauce or fruit-
based foods should not be used.

Patient/Family Teaching
● Instruct patient to take medication as directed,

for the full course of therapy, even if feeling bet-
ter. Doses should be taken at the same time each
day.

● Instruct patient to notify health care professional
immediately if signs and symptoms of liver dys-
function (unusual fatigue, anorexia, nausea, vom-
iting, upper right abdominal pain, jaundice, dark
urine, or pale stools) depression, or rash occur.
Terbinafine should be discontinued.

● Advise patient to notify health care professional of
all Rx or OTC medications, vitamins, or herbal
products being taken and to consult with health
care professional before taking other medica-
tions.

Evaluation/Desired Outcomes
● Resolution of clinical and laboratory indications

of fungal nail infections. Inadequate period of
treatment may lead to recurrence of active infec-
tion.

● Resolution of tinea capitis infection.

terbinafine, See ANTIFUNGALS
(TOPICAL).

terbutaline (ter-byoo-ta-leen)
Bricanyl
Classification
Therapeutic: bronchodilators
Pharmacologic: adrenergics

Pregnancy Category B

Indications
Management of reversible airway disease due to
asthma or COPD; inhalation and subcut used for
short-term control and oral agent as long-term con-
trol. Unlabeled Use: Management of preterm la-
bor (tocolytic) (the FDA has recommended that in-
jectable terbutaline should not be used in pregnancy

for the prevention or prolonged treatment [�48–
72 hr] of preterm labor in either the inpatient or
outpatient settings because of the potential for seri-
ous maternal heart problems and death; oral terbu-
taline should not be used for the prevention or any
treatment of preterm labor because of a lack of effi-
cacy and the potential for serious material heart
problems and death).

Action
Results in the accumulation of cyclic adenosine
monophosphate (cAMP) at beta-adrenergic recep-
tors. Produces bronchodilation. Inhibits the release
of mediators of immediate hypersensitivity reactions
from mast cells. Relatively selective for
beta2(pulmonary)-adrenergic receptor sites, with
less effect on beta1(cardiac)-adrenergic receptors.
Therapeutic Effects: Bronchodilation.

Pharmacokinetics
Absorption: 35–50% absorbed following oral ad-
ministration but rapidly undergoes first-pass metab-
olism. Well absorbed following subcut administra-
tion.
Distribution: Enters breast milk.
Metabolism and Excretion: Partially metabo-
lized by the liver; 60% excreted unchanged by the
kidneys following subcut administration.
Half-life: Unknown.

TIME/ACTION PROFILE (bronchodilation)

ROUTE ONSET PEAK DURATION

PO within 60–120
min

within 2–3 hr 4–8 hr

Subcut within 15 min within 0.5–1
hr

1.5–4 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity to adrener-
gic amines.
Use Cautiously in: Cardiac disease; Hyperten-
sion; Hyperthyroidism; Diabetes; Glaucoma; Geri:
More susceptible to adverse reactions; may require
dosep; Excessive use may lead to tolerance and
paradoxical bronchospasm (inhaler); OB, Lacta-
tion: Pregnancy (near term) and lactation.

Adverse Reactions/Side Effects
CNS: nervousness, restlessness, tremor, headache,
insomnia. Resp: pulmonary edema. CV: angina, ar-
rhythmias, hypertension, myocardial ischemia,
tachycardia. GI: nausea, vomiting. Endo: hypergly-
cemia. F and E: hypokalemia.

Interactions
Drug-Drug: Concurrent use with other adrenerg-
ics (sympathomimetic) will have additive adrener-
gic side effects. Use with MAO inhibitors may lead



Name /bks_51510_deglin_dg/51510_t        02/21/2012 03:11PM     Plate # 0-Compositepg 1197   # 21

terbutaline 1197

� Canadian drug name. � Genetic implication. Strikethrough � Discontinued.

*CAPITALS indicates life-threatening; underlines indicate most frequent.

T

to hypertensive crisis. Beta blockers may negate
therapeutic effect.
Drug-Natural Products: Use with caffeine-con-
taining herbs (cola nut, guarana, mate, tea, cof-
fee)qstimulant effect.

Route/Dosage
PO (Adults and Children �15 yr): Bronchodila-
tion—2.5–5 mg 3 times daily, given q 6 hr (not to
exceed 15 mg/24 hr).
PO (Children 12–15 yr): Bronchodilation–2.5
mg 3 times daily (given q 6 hr) (not to exceed 7.5
mg/24 hr).
PO (Children �12 yr): Bronchodilation—0.05
mg/kg 3 times daily; mayqgradually (not to exceed
0.15 mg/kg 3–4 times daily or 5 mg/24 hr.
Subcut (Adults and Children �12 yr): Bron-
chodilation—250 mcg; may repeat in 15–30 min
(not to exceed 500 mcg/4 hr).
Subcut (Children �12 yr): Bronchodilation—
0.005–0.01 mg/kg; may repeat in 15–20 min.
IV (Adults): Tocolysis—2.5–10 mcg/min infusion;
qby 5 mcg/min q 10 min until contractions stop (not
to exceed 30 mcg/min). After contractions have
stopped for 30 min,pinfusion rate to lowest effective
amount and maintain for 4–8 hr (unlabeled).

Availability (generic available)
Tablets: 2.5 mg, 5 mg. Injection: 1 mg/mL.

NURSING IMPLICATIONS
Assessment
● Bronchodilator: Assess lung sounds, respiratory

pattern, pulse, and BP before administration and
during peak of medication. Note amount, color, and
character of sputum produced, and notify health
care professional of abnormal findings.

● Monitor pulmonary function tests before initiating
therapy and periodically throughout therapy to
determine effectiveness of medication.

● Preterm Labor: Monitor maternal pulse and BP,
frequency and duration of contractions, and fetal
heart rate. Notify health care professional if con-
tractions persist or increase in frequency or du-
ration or if symptoms of maternal or fetal distress
occur. Maternal side effects include tachycardia,
palpitations, tremor, anxiety, and headache.

● Assess maternal respiratory status for symptoms
of pulmonary edema (increased rate, dyspnea,
rales/crackles, frothy sputum).

● Monitor mother and neonate for symptoms of hy-
poglycemia (anxiety; chills; cold sweats; confu-
sion; cool, pale skin; difficulty in concentration;
drowsiness; excessive hunger; headache; irrita-

bility; nausea; nervousness; rapid pulse; shaki-
ness; unusual tiredness; or weakness) and
mother for hypokalemia (weakness, fatigue, U
wave on ECG, arrhythmias).

● Lab Test Considerations: May cause transient
pin serum potassium concentrations with higher
than recommended doses.

● Monitor maternal serum glucose and electrolytes.
May cause hypokalemia and hypoglycemia. Moni-
tor neonate’s serum glucose, because hypoglyce-
mia may also occur in neonates.

● Toxicity and Overdose: Symptoms of over-
dose include persistent agitation, chest pain or
discomfort, decreased BP, dizziness, hyperglyce-
mia, hypokalemia, seizures, tachyarrhythmias,
persistent trembling, and vomiting.

● Treatment includes discontinuing beta-adrener-
gic agonists and symptomatic, supportive therapy.
Cardioselective beta blockers are used cautiously,
because they may induce bronchospasm.

Potential Nursing Diagnoses
Ineffective airway clearance (Indications)

Implementation
● Do not confuse Brethine (terbutaline) with Meth-

ergine (methylergonovine).
● PO: Administer with meals to minimize gastric ir-

ritation.
● Tablet may be crushed and mixed with food or

fluids for patients with difficulty swallowing.
● Subcut: Administer subcut injections in lateral

deltoid area. Do not use solution if discolored.

IV Administration

● pH: 3.0–5.0.
● Continuous Infusion: Diluent: May be diluted

in D5W, 0.9% NaCl, or 0.45% NaCl. Concentra-
tion: 1 mg/mL (undiluted). Rate: Use infusion
pump to ensure accurate dose. Begin infusion at 10
mcg/min. Increase dosage by 5 mcg every 10 min
until contractions cease. Maximum dose is 80 mcg/
min. Begin to taper dose in 5-mcg decrements after
a 30–60 min contraction-free period is attained.
Switch to oral dose form after patient is contraction-
free 4–8 hr on the lowest effective dose.

● Y-Site Compatibility: insulin.

Patient/Family Teaching
● Instruct patient to take medication as directed. If

on a scheduled dosing regimen, take a missed
dose as soon as possible; space remaining doses
at regular intervals. Do not double doses. Caution
patient not to exceed recommended dose; may
cause adverse effects, paradoxical broncho-
spasm, or loss of effectiveness of medication.
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● Instruct patient to contact health care profes-
sional immediately if shortness of breath is not
relieved by medication or is accompanied by dia-
phoresis, dizziness, palpitations, or chest pain.

● Advise patient to consult health care professional
before taking any OTC medications or alcoholic
beverages concurrently with this therapy. Caution
patient also to avoid smoking and other respira-
tory irritants.

● Preterm Labor: Notify health care professional
immediately if labor resumes or if significant side
effects occur.

Evaluation/Desired Outcomes
● Prevention or relief of bronchospasm.
● Increase in ease of breathing.
● Control of preterm labor in a fetus of 20–36 wk

gestational age.

terconazole, See ANTIFUNGALS
(VAGINAL).

tesamorelin (tess-a-moe-rel-in)
Egrifta
Classification
Therapeutic: none assigned
Pharmacologic: growth hormone-releasing
factor analogues

Pregnancy Category X

Indications
Reduction of excess abdominal fat (lipodystrophy)
seen in HIV-infected patients.

Action
Acts as an analog of human growth hormone-releas-
ing factor (GRF, GHRH), resulting in endogenous
production of growth hormone (GH), which has an-
abolic and lipolytic properties. Therapeutic Ef-
fects: Reduction of abdominal adipose tissue in
HIV-infected patients.

Pharmacokinetics
Absorption: �4% absorbed following subcutane-
ous administration.
Distribution: Unknown.
Metabolism and Excretion: Unknown.
Half-life: 26–38 min.

TIME/ACTION PROFILE (effect on visceral
adipose tissue)

ROUTE ONSET PEAK DURATION

Subcut within 3 mos 10–12 mos 3 mos†

†Following discontinuation.

Contraindications/Precautions
Contraindicated in: Hypersensitivity to tesamore-
lin or mannitol; Any pathology that alters the hypo-
thalamic-pituitary axis, including hypophysectomy,
hypopituitarism, pituitary surgery/tumor, cranial ir-
radiation/trauma; OB: may cause fetal harm; Lacta-
tion: Breastfeeding should be avoided by HIV-in-
fected patients.
Use Cautiously in: Acute critical illness (mayq
risk of serious complications; consider discontinua-
tion); Pre-existing malignancy (disease should be
inactive or treatment completed); Non-malignant
neoplasms (carefully consider benefit); Persistently
elevated Insulin-like Growth Factor (IGF-1; may re-
quire discontinuation); Diabetes mellitus (may
cause glucose intolerance); Pedi: Safe and effective
use in children not established.

Adverse Reactions/Side Effects
CV: peripheral edema. Endo: glucose intolerance.
Local: erythema, hemorrhage, irritation, pain, pru-
ritus. MS: arthralgia, carpal tunnel syndrome, ex-
tremity pain, myalgia. Misc: hypersensitivity reac-
tions.

Interactions
Drug-Drug: May alter the clearance and actions of
drugs known to be metabolized by the CYPP450 en-
zyme system including corticosteroids, andro-
gens, estrogens andprogestins (includinghor-
monal contraceptives), anticonvulsants,
andcyclosporine, careful monitoring for efficacy
and/or toxicity recommended. Inhibits the conver-
sion of cortisone acetate and prednisone to ac-
tive forms; patients on replacement therapy may
needqmaintenance/stress doses.

Route/Dosage
Subcut (Adults): 2 mg once daily.

Availability
Lyophilized powder for subcutaneous admin-
istration (requires reconstitution): 1 mg/vial.

NURSING IMPLICATIONS
Assessment
● Assess for fluid retention which manifests asqtis-

sue turgor and musculoskeletal discomfort
(edema, arthralgia, extremity pain, carpal tunnel
syndrome). May be transient or resolve with dis-
continuation of treatment.

● Lab Test Considerations: Monitor serum IGF-
I closely during therapy; tesamorelin stimulates
growth hormone production and the effect on
progression of malignancies is unknown. Con-
sider discontinuing tesamorelin in patients with
persistent elevations of IGF-I levels, especially if
efficacy response is not strong.



Name /bks_51510_deglin_dg/51510_t        02/21/2012 03:11PM     Plate # 0-Compositepg 1199   # 23

TESTOSTERONE 1199

� Canadian drug name. � Genetic implication. Strikethrough � Discontinued.

*CAPITALS indicates life-threatening; underlines indicate most frequent.

T

● May cause glucose intolerance andqrisk of de-
veloping diabetes. Monitor serum glucose prior
to starting and periodically during therapy. Moni-
tor diabetic patients closely for worsening of reti-
nopathy.

Potential Nursing Diagnoses
Disturbed body image (Indications)

Implementation
● Subcut: Sterile Water for Injection 10 mL diluent

is provided. Inject 2.2 mL of Sterile Water into
tesamorelin, angled so that water goes down in-
side wall to prevent foaming. Roll vial gently be-
tween hands for 30 seconds to mix; do not shake.
Change needle. Withdraw solution and inject into
2nd tesamorelin vial with solution against wall of
vial. Mix between hands for 30 seconds. With-
draw all solution (2 mg/2.2 mL). Solution is clear
and colorless; do not administer solution that is
discolored or contains particulate matter. Use so-
lution immediately upon reconstitution or dis-
card; do not refrigerate or freeze. Change needle
to 1/2 inch 27 gauge needle. Pinch skin and in-
ject at right angle into abdomen below navel; ro-
tate sites. Remove hand from pinched area and
inject slowly. Do not inject into scar, bruises, or
the navel. Prior to reconstitution, vials must be
refrigerated and protected from light.

Patient/Family Teaching
● Instruct patient on correct technique for adminis-

tration of tesamorelin. Caution patient never to
share needles with others.

● Inform patient that tesamorelin may cause symp-
toms of fluid retention (edema, arthralgia, carpal
tunnel syndrome); usually transient or resolve
with discontinuation of therapy.

● Advise patient to discontinue tesamorelin and no-
tify health care professional promptly if signs and
symptoms of hypersensitivity (rash, urticaria,
hives, swelling of face or throat, shortness of
breath, fast heartbeat, fainting) occur.

● Advise female patients to notify health care pro-
fessional if pregnancy is planned or suspected or
if breastfeeding.

Evaluation/Desired Outcomes
● Reduction of excess abdominal fat in HIV-infected

patients with lipodystrophy.

REMS

TESTOSTERONE
(tess-toss-te-rone)
testosterone buccal system,
mucoadhesive
Striant

testosterone cypionate
Depo-Testosterone

testosterone enanthate
Delatestryl

testosterone pellets
Testopel

testosterone topical solution
Axiron

testosterone transdermal
Androderm
Classification
Therapeutic: hormones
Pharmacologic: androgens

Schedule III

Pregnancy Category X

Indications
Hypogonadism in androgen-deficient men. Delayed
puberty in men (enanthate and pellets). Androgen-
responsive breast cancer in post-menopausal
women (palliative) (enanthate).

Action
Responsible for the normal growth and development
of male sex organs. Maintenance of male secondary
sex characteristics: Growth and maturation of the
prostate, seminal vesicles, penis, scrotum, Develop-
ment of male hair distribution, Vocal cord thicken-
ing, Alterations in body musculature and fat distribu-
tion. Therapeutic Effects: Correction of
hormone deficiency in male hypogonadism: Initia-
tion of male puberty. Suppression of tumor growth
in some forms of breast cancer.

Pharmacokinetics
Absorption: Well absorbed from IM sites, through
buccal mucosa, or through skin. Cypionate and en-
anthate salts are absorbed slowly.
Distribution: Cross the placenta.
Protein Binding: 98%.
Metabolism and Excretion: Metabolized by the
liver. Absorption from buccal mucosa bypasses ini-
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tial liver metabolism. 90% eliminated in urine as
metabolites.
Half-life: Buccal, enanthate, pellets, topical so-
lution—10–100 min; transdermal—70 min;
cypionate—8 days.

TIME/ACTION PROFILE (androgenic effects†)

ROUTE ONSET PEAK DURATION

IM—cypio-
nate, enan-
thate

unknown unknown 2–4 wk

IM—propio-
nate

unknown unknown 1–3 days

Buccal unknown 10–12 hr 12 hr
Pellets unknown unknown 3–6 mo
Topicalsolu-

tion
unknown 14 days 7–10 days

Transdermal unknown 6–8 hr‡ 24 hr§

†Response is highly variable among individuals; may take
months
‡Plasma testosterone levels following applications of patch
§Following patch removal

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Male pa-
tients with breast or prostate cancer; Severe liver,
renal, or cardiac disease (propionate); Some prod-
ucts contain benzyl alcohol and should be avoided
in patients with known hypersensitivity; Women
(buccal, pellets, patch, topical solution); OB, Lacta-
tion: Pregnancy or lactation.
Use Cautiously in: Diabetes mellitus; Coronary
artery disease (enanthate); Pre-existing cardiac, re-
nal, or liver disease; Benign prostatic hyperplasia;
Hypercalcemia (cypionate, enanthate, pellets);
Sleep apnea (buccal); Obesity (buccal); Chronic
lung disease (buccal); Pedi: Prepubertal males ex-
posed to testosterone may experience premature de-
velopment of secondary sexual characteristics, ag-
gression, and other side effects; Geri:qrisk of
prostatic hyperplasia/carcinoma.

Adverse Reactions/Side Effects
CNS: anxiety, confusion, depression, fatigue, head-
ache, vertigo. EENT: deepening of voice. CV:
edema. GI: abdominal cramps, changes in appetite,
drug-induced hepatitis, nausea, vomiting; buccal-,
bitter taste, ginigivitis, gum edema, gum tenderness.
GU: menstrual irregularities, prostatic enlargement.
Endo: women—change in libido, clitoral enlarge-
ment,pbreast size; men, acne, facial hair, gyneco-
mastia, erectile dysfunction, oligospermia, priapism.
F and E: hypercalcemia, hyperkalemia, hyperphos-
phatemia. Derm: male pattern baldness. Local:
chronic skin irritation (transdermal), pain at injec-
tion/implantation site.

Interactions
Drug-Drug: Mayqaction of warfarin, oral hy-
poglycemic agents, and insulin. Concurrent use
with corticosteroids mayqrisk of edema forma-
tion.

Route/Dosage
Replacement Therapy
IM (Adults): 50–400 mg q 2–4 wk (enanthate or
cypionate).
Transdermal (Adults): 2 mg/day and 4 mg/day
systems—One 4–mg/day system applied q 24 hr in
the evening; adjust dose based on serum testoster-
one concentrations (dosing range � 2–6 mg/day);
2.5 mg/day and 5 mg/day systems—One 5–mg/
day or two 2.5–mg/day systems applied q 24 hr in
the evening; adjust dose based on serum testoster-
one concentrations (dosing range � 2.5–7.5 mg/
day).
Buccal (Adults): 30 mg (one system) applied to
gum region twice daily (in the morning and evening,
spaced 12 hr apart).
Subcut(for subcutaneous implantation) (pel-
lets) (Adults): 150–450 mg q 3–6 mo.
Topical (Adults): 60 mg (2 pump actuations) ap-
plied once daily; may bequp to 120 mg (4 pump
actuations) based on serum testosterone concentra-
tions.

Delayed Male Puberty
IM (Children): 50–200 mg q 2–4 wk for up to 6
mo (enanthate).
Subcut(for subcutaneous implantation) (pel-
lets) (Children): 150–450 mg q 3–6 mo.

Palliative Management of Breast Cancer
IM (Adults): 200–400 mg q 2–4 wk (enanthate).

Availability (generic available)
Testosterone cypionate injection (in oil): 100
mg/mL, 200 mg/mL. Testosterone enanthate in-
jection (in oil): 200 mg/mL. Testosterone
transdermal patches: 2 mg/day in packages of 60,
2.5 mg/day in packages of 60, 4 mg/day in packages
of 30, 5 mg/day in packages of 30. Testosterone
buccal, mucoadhesive: 30 mg/system in blister
packs of 10 systems/pack. Testosterone pellets:
75 mg. Testosterone topical solution: 30 mg/
pump actuation.

NURSING IMPLICATIONS
Assessment
● Monitor intake and output ratios, weigh patient

twice weekly, and assess patient for edema. Re-
port significant changes indicative of fluid reten-
tion.

● Men: Monitor for precocious puberty in boys
(acne, darkening of skin, development of male
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secondary sex characteristics—increase in penis
size, frequent erections, growth of body hair).
Bone age determinations should be measured
every 6 mo to determine rate of bone maturation
and effects on epiphyseal closure.

● Monitor for breast enlargement, persistent erec-
tions, and increased urge to urinate in men. Mon-
itor for difficulty urinating in elderly men, be-
cause prostate enlargement may occur.

● Women: Assess for virilism (deepening of voice,
unusual hair growth or loss, clitoral enlargement,
acne, menstrual irregularity).

● In women with metastatic breast cancer, monitor
for symptoms of hypercalcemia (nausea, vomit-
ing, constipation, lethargy, loss of muscle tone,
thirst, polyuria).

● Lab Test Considerations: Monitor hemoglo-
bin and hematocrit periodically during therapy;
may cause polycythemia.

● Monitor hepatic function tests, prostate specific
antigen and serum cholesterol levels periodically
during therapy. May causeqserum AST, ALT, and
bilirubin,qcholesterol levels, and suppress clot-
ting factors II, V, VII, and X.

● Monitor serum and urine calcium levels and se-
rum alkaline phosphatase concentrations in
women with metastatic breast cancer.

● Monitor serum sodium, chloride, potassium, and
phosphate concentrations (may beq).

● Monitor blood glucose closely in patients with di-
abetes who are receiving oral hypoglycemic
agents or insulin.

● Transdermal: Monitor serum testosterone con-
centrations 3–4 wk after starting therapy; these
concentrations should be obtained in the morn-
ing (following application of patch during previ-
ous evening).

● Buccal: Monitor serum testosterone concentra-
tions 4–12 wk after starting therapy.

● Topical Solution: Measure serum testosterone
concentrations after initiation of therapy to en-
sure desired concentrations (300 ng/dL–1050
ng/dL) are achieved. Adjust dose based on e se-
rum testosterone concentration from a single
blood draw 2–8 hours after applying and at least
14 days after starting treatment or following dose
adjustment. If concentration is below 300 ng/dL,
daily dose may be increased from 60 mg (2 pump
actuations) to 90 mg (3 pump actuations) or
from 90 mg to 120 mg (4 pump actuations). If
concentration exceeds 1050 ng/dL, the daily tes-
tosterone dose should be decreased from 60 mg
(2 pump actuations) to 30 mg (1 pump actua-
tion) as instructed by health care professional. If

concentration consistently exceeds 1050 ng/dL at
lowest daily dose of 30 mg (1 pump actuation),
discontinue therapy.

Potential Nursing Diagnoses
Sexual dysfunction (Indications, Side Effects)

Implementation
● Range-of-motion exercises should be done with

all bedridden patients to prevent mobilization of
calcium from the bone.

● IM: Administer IM deep into gluteal muscle. Crys-
tals may form when vials are stored at low tem-
peratures; warming and shaking vial will redis-
solve crystals. Use of a wet syringe or needle may
cause solution to become cloudy but will not af-
fect its potency.

● Subcut: Pellets are to be implanted subcutane-
ously by a health care professional.

● Transdermal: Apply patch to clean, dry, hairless
skin on the back, abdomen, upper arms, or
thighs. Do not apply to the scrotum. Also avoid
application over bony prominences or a part of
the body that may be subject to prolonged pres-
sure during sleep or sitting. The patch does not
need to be removed while swimming or taking a
shower or bath.

● The sites of application should be rotated; once a
patch is removed, the same site should not be
used again for at least 1 wk.

● If skin irritation occurs, apply a small amount of
OTC topical hydrocortisone cream after system
removal or a small amount of 0.1% triamcino-
lone cream may be applied to the skin under the
central drug reservoir of the Androderm system
without affecting the absorption of testosterone.
Ointment formulations should not be used for
pretreatment because they may significantly re-
duce testosterone absorption.

● Patch should be removed if undergoing a mag-
netic resonance imaging (MRI) scan. The system
contains aluminum and may predispose the pa-
tient to skin burns during the test.

● Buccal: Apply to gum region twice daily (about
12 hr apart), rotating sides with each dose.

● Topical: Apply to axilla using applicator at the
same time each morning, to clean, dry, intact
skin. Do not apply to other parts of the body in-
cluding to the scrotum, penis, abdomen, shoul-
ders or upper arms. Prime pump when using for
first time by depressing pump 3 times, discard
any product dispensed directly into a basin, sink,
or toilet and then wash liquid away thoroughly.
Prime only prior to first use of each pump. After
priming, completely depress pump once with



Name /bks_51510_deglin_dg/51510_t        02/21/2012 03:12PM     Plate # 0-Compositepg 1202   # 26

1202 TESTOSTERONE

nozzle over applicator cup to dispense 30 mg of
testosterone. Apply in 30 mg (1 pump actuation)
increments. Place actuator into the axilla and
wipe steadily down and up into the axilla. If solu-
tion drips or runs, wipe back up with applicator
cup. Do not rub into skin with fingers or hand.
Repeat process for each 30 mg dose needed.
When repeat application to same axilla, allow ax-
illa to dry completely before more is applied.
Rinse applicator under room temperature, run-
ning water and pat dry with a tissue. Allow axilla
to dry completely prior to dressing. Solution has
an alcohol based and is flammable until dry. Ap-
ply deodorant prior to application of testosterone
solution. Avoid swimming or washing for 2 hrs af-
ter application. Wash hands immediately with
soap and water after application.

Patient/Family Teaching
● Advise patient to report the following signs and

symptoms promptly: in male patients, priapism
(sustained and often painful erections) difficulty
urinating, or gynecomastia; in female patients,
virilism (which may be reversible if medication is
stopped as soon as changes are noticed), or hy-
percalcemia (nausea, vomiting, constipation, and
weakness); in male or female patients, edema
(unexpected weight gain, swelling of feet), hepa-
titis (yellowing of skin or eyes and abdominal
pain), or unusual bleeding or bruising.

● Explain rationale for prohibiting use of testoster-
one for increasing athletic performance. Testos-
terone is neither safe nor effective for this use and
has a potential risk of serious side effects.

● Advise diabetic patients to monitor blood closely
for alterations in blood glucose concentrations.

● Emphasize the importance of regular follow-up
physical exams, lab tests, and x-ray exams to
monitor progress.

● Radiologic bone age determinations should be
evaluated every 6 mo in prepubertal children to
determine rate of bone maturation and effects on
epiphyseal centers.

● Instruct females to notify health care professional
immediately if pregnancy is planned or sus-
pected.

● Transdermal: Advise patient to notify health
care professional if their female sexual partner
develops signs/symptoms of virilization (e.g.
change in body hair distribution, significant in-
crease in acne, deepening of voice, menstrual ir-
regularities).

● Instruct patient that the protective plastic liner
must be removed before applying the patch.

● Instruct patient to apply patch to a clean, dry area
of skin on back, abdomen, upper arms, or thighs.
The patch should not be applied to their genitals

or over bony areas (e.g., upper shoulders or up-
per hip).

● Instruct patient to rotate the sites of application.
Once a patch is removed, the site should not be
used again for at least 1 week.

● Advise patient that the patch does not need to be
removed while showering, bathing, or swimming.

● Avoid contact of patch with women and children.
● Advise patient that the patch should be removed

prior to undergoing an MRI scan.
● If a patch falls off before noon, advise patient to

replace it with a fresh patch which should be
worn until a new patch is applied in the evening.
If a patch falls off after noon, advise patient that it
does not need to be replaced until a fresh patch is
applied in the evening.

● Buccal: Instruct patient to place the rounded side
surface of the buccal system in a comfortable po-
sition against the gum just above incisor tooth.
Hold the system firmly in place with a finger over
the lip and against the product for 30 seconds to
ensure adhesion. Buccal system is designed to
stay in position until removed; if it fails to adhere
to the gum or falls off within the first 8 hr after
application, remove original system and apply a
new one (this counts as replacing the first dose;
apply the next system �12 hr after the original
system was applied). If the buccal system falls off
after 8 hr but before 12 hr, replace the original
system (this replacement can serve as the second
dose for that day).

● Advise patient to avoid dislodging buccal system
and to check on placement after toothbrushing,
use of mouthwash, eating or drinking. Do not
chew or swallow buccal system. To remove, slide
system downwards from gum toward tooth to
avoid scratching the gum.

● Topical: Explain application to patient.
● Advise patient that women and children should

avoid contact with unclothes or unwashed appli-
cation site. Patients should cover the application
site(s) with clothing (T-shirt) after solution has
dried. For direct skin-to-skin contact, patient
should wash application site thoroughly with soap
and water to remove any testosterone residue. If
unwashed or unclothed skin with testosterone so-
lution comes in direct contact with skin of an-
other person, wash area of contact with soap and
water as soon as possible.

Evaluation/Desired Outcomes
● Resolution of the signs of androgen deficiency

without side effects. Therapy is usually limited to
3–6 mo followed by bone growth or maturation
determinations.

● Decrease in the size and spread of breast malig-
nancy in postmenopausal women. In antineoplas-
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tic therapy, response may require 3 mo of ther-
apy; if signs of disease progression appear,
therapy should be discontinued.

REMS

tetrabenazine
(te-tra-ben-a-zeen)
Xenazine
Classification
Therapeutic: antichoreas
Pharmacologic: reversible monoamine de-
pleters

Pregnancy Category C

Indications
Treatment of chorea due to Huntington’s Disease.

Action
Acts as a reversible inhibitor of the vesicle mono-
amine transporter type 2 (VMAT-2); which inhibits
the reuptake of serotonin, norepinephrine and do-
pamine into vesicles in presynaptic neurons. Ther-
apeutic Effects: Decreased chorea due to Hunt-
ington’s Disease.

Pharmacokinetics
Absorption: At least 75% absorbed following oral
administration.
Distribution: Crosses the blood-brain barrier.
Metabolism and Excretion: Rapidly and ex-
tensively metabolized by the liver; CYP2D6 plays a
large role in the metabolic process (the CYP2D6 en-
zyme system exhibits genetic polymorphism; 7% of
population may be poor metabolizers and may have
significantlyqconcentrations and anqrisk of ad-
verse effects). Metabolites are renally excreted. Two
metabolites �-dihydrotetrabenazine (�- HTBZ) and
�-HTBZ bind to VMAT-2 and are pharmacologically
active.
Half-life: �-HTBZ- 4-8 hrs; �-HTBZ - 2-4 hr.

TIME/ACTION PROFILE (blood levels)

ROUTE ONSET PEAK DURATION

PO unknown 1.0–1.5 hr 12–18 hr*

*Return of symptoms following discontinuation.

Contraindications/Precautions
Contraindicated in: Hepatic impairment; Con-
current use of reserpine or MAO inhibitors; Patients
who are actively suicidal or have untreated depres-
sion; Lactation: Lactation.
Use Cautiously in: History of/propensity for de-
pression or history of psychiatric illness; history of

suicidality; Poor CYP2D6 metabolizers; initial
dose reduction required; Concurrent use of CYP2D6
inhibitors; dose modification required; Recent his-
tory of myocardial infarction or unstable heart dis-
ease; OB: Use only when potential benefit justifies
potential risk to the fetus; Pedi: Safety and effective-
ness not established.

Adverse Reactions/Side Effects
CNS: anxiety, fatigue, insomnia, depression, seda-
tion/somnolence, cognitive defects, dizziness, head-
ache. Resp: shortness of breath. CV: hypotension,
QTc interval prolongation. GI: nausea, dysphagia.
Neuro: akathisia, balance difficulty, dysarthria,
parkinsonism, unsteady gait. Misc: NEUROLEPTIC

MALIGNANT SYNDROME.

Interactions
Drug-Drug: Blood levels areqby drugs that in-
hibit the CYP2D6 enzyme system including fluoxe-
tine, paroxetine, and quinidine; initial dosepof
tetrabenazine recommended. Reserpine binds to
VMAT-2 and depletes monoamines in the CNS; avoid
concurrent use; wait 3 wk after discontinuing to ini-
tiate tetrabenazine. Concurrent use of MAO inhibi-
torsqrisk of serious adverse reactions and is con-
traindicated. Concurrent use with neurolpetic
drugs or dopamine antagonists including halo-
peridol, chlorpromazine, risperidone, and
olanzapine mayqrisk of QTc interval prolonga-
tion, neuroleptic malignant syndrome and extrapy-
ramidal disorders. Concurrent use of alcohol or
other CNS depressants mayqrisk of CNS depres-
sion.

Route/Dosage
PO (Adults): 12.5 mg/day for one wk initially,q

by 12.5 weekly up to 37.5–50 mg/day in 3 divided
doses; Concurrent use of strong inhibitors of
CYP2D6 or poor CYP2D6 metabolizers— start with
initial dose of 6.25 mg, titrate carefully.

Availability
Tablets: 12.5 mg, 25 mg.

NURSING IMPLICATIONS
Assessment
● Assess signs of Huntington’s disease (changes in

mood, cognition, chorea, rigidity, and functional
capacity) periodically during therapy. Re-evaluate
need for tetrabenazine periodically by assessing
beneficial effect and side effects; determination
may require dose reduction or discontinuation.
Underlying chorea may improve over time, de-
creasing need for tetrabenazine.
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● Monitor closely for new or worsening depression
or suicidality. If depression or suicidality occurs
pdose and may initiate orqdose of antidepres-
sants.

● Monitor for signs of neuroleptic malignant syn-
drome (hyperpyrexia, muscle rigidity, altered
mental status, irregular pulse or BP, tachycardia,
diaphoresis, cardiac dysrhythmia) periodically
during therapy. If symptoms occur discontinue
tetrabenazine and manage symptomatically. If re-
introduction of tetrabenazine is considered moni-
tor carefully; recurrences of neuroleptic malig-
nant syndrome have occurred.

● Monitor patient for onset of akathisia (restless-
ness or desire to keep moving) and parkinsonian
(difficulty speaking or swallowing, loss of balance
control, pill rolling of hands, mask-like face,
shuffling gait, rigidity, tremors). Notify health
care professional if these symptoms occur; re-
duction in dose or discontinuation may be neces-
sary.

● Assess BP sitting and standing. May cause ortho-
static hypotension.

● Lab Test Considerations: Test for the
CYP2D6 gene in patients requiring doses of �50
mg/day to determine if they are poor, intermedi-
ate, or extensive metabolizers. Limit dose to 50
mg in patients who are poor metabolizers.

Potential Nursing Diagnoses
Risk for suicide (Adverse Reactions)

Implementation
● Dose should be titrated slowly and individualized.
● PO: May be administered without regard to food.

Patient/Family Teaching
● Instruct patient to take tetrabenazine as directed.

Do not take more or stop taking tetrabenazine
without consulting health care professional. Dose
adjustment may take several wk. Discuss proce-
dure for missed doses with health care profes-
sional before beginning therapy; do not double
doses. If a dose is missed or medication discon-
tinued, involuntary movements will return or
worsen in 12–18 hrs. If tetrabenazine is stopped
for more than 5 days, consult health care profes-
sional before taking another dose; lower dose
may be required.

● Advise patient and family to monitor for changes,
especially sudden changes, in mood, behaviors,
thoughts or feelings. If new or worse feelings of
sadness or crying spells, lack of interest in friends
or activities, sleeping a lot more or less, feelings
of unimportance, guilt, hopelessness or helpless-
ness, irritability or aggression, more or less hun-
gry, difficulty paying attention, or thoughts of

hurting self or ending life occur, notify health
care professional promptly.

● Causes sedation. Caution patient to avoid driving
and other activities requiring alertness until re-
sponse to medication is known.

● Advise patient to avoid alcohol and other CNS de-
pressants during therapy;qs sedation.

● Inform patient of potential side effects and in-
struct to notify health care professional if side ef-
fects occur.

● Instruct patient to notify health care professional
of all Rx or OTC medications, vitamins, or herbal
products being taken and consult health care
professional before taking any new medications.

● Advise female patients to notify health care pro-
fessional if pregnancy is planned or suspected or
if breastfeeding.

Evaluation/Desired Outcomes
● pin chorea due to Huntington’s disease.

tetracycline, See TETRACYCLINES.

TETRACYCLINES
doxycycline (dox-i-sye-kleen)
Adoxa, Doryx, Doxy, Doxycin,

Doxytab, Doxytab, Monodox,
Nu-Doxycycline, Oracea, Periostat,
PHL-Doxycycline,
PMS-Doxycycline,
Ratio-Doxycycline, Vibramycin, Vi-

bra-Tabs
minocycline (min-oh-sye-kleen)
Dynacin, Minocin, Solodyn
tetracycline (te-tra-sye-kleen)
Sumycin
Classification
Therapeutic: anti-infectives
Pharmacologic: tetracyclines

Pregnancy Category D

Indications
Treatment of various infections caused by unusual
organisms, including: Mycoplasma, Chlamydia,
Rickettsia, Borellia burgdorferi. Treatment of gon-
orrhea and syphilis in penicillin-allergic patients.
Prevention of exacerbations of chronic bronchitis.
Treatment of inhalational anthrax (postexposure)
and cutaneous anthrax (doxycycline only). Treat-
ment of acne. Malaria prophylaxis (doxycycline
only). Inflammatory lesions of non-nodular acne
vulgaris (Solodyn).
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Action
Inhibits bacterial protein synthesis at the level of the
30S bacterial ribosome. Therapeutic Effects:
Bacteriostatic action against susceptible bacteria.
Spectrum: Includes activity against some gram-
positive pathogens: Bacillus anthracis, Clostrid-
ium perfringens, Clostridium tetani, Listeria mo-
nocytogenes, Nocardia, Propionibacterium
acnes, Actinomyces israelii. Active against some
gram-negative pathogens: Haemophilus influen-
zae, Legionella pneumophila, Yersinia enterocoli-
tica, Yersinia pestis, Neisseria gonorrhoeae, Neis-
seria meningitidis. Also active against several other
pathogens, including: Mycoplasma, Treponema
pallidum, Chlamydia, Rickettsia, B. burgdorferi.

Pharmacokinetics
Absorption: Tetracycline—60–80% absorbed
following oral administration. Doxycycline, mino-
cycline—well absorbed from the GI tract.
Distribution: Widely distributed, some penetra-
tion into CSF; cross the placenta and enter breast
milk.
Metabolism and Excretion: Doxycycline—
20–40% excreted unchanged by the urine; some in-
activation in the intestine and some enterohepatic
circulation with excretion in bile and feces. Minocy-
cline—5–20% excreted unchanged by the urine;
some metabolism by the liver with enterohepatic cir-
culation and excretion in bile and feces. Tetracy-
cline—Excreted mostly unchanged by the kidneys.
Half-life: Doxycycline— 14–17 hr (qin severe
renal impairment). Minocycline—11–26 hr. Tet-
racycline—6–12 hr.

TIME/ACTION PROFILE (blood levels)

ROUTE ONSET PEAK DURATION

Doxycycline-
PO

1–2 hr 1.5–4 hr 12 hr

Doxycycline-
IV

rapid end of infu-
sion

12 hr

Minocycline-
PO

rapid 2–3 hr 6–12 hr

Minocycline-
PO—ER

unknown 3.5–4 hr 24 hr

Tetracycline-
PO

1–2 hr 2–4 hr 6–12 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Some prod-
ucts contain alcohol or bisulfites; avoid in patients
with known hypersensitivity or intolerance; OB: Risk
of permanent staining of teeth in infant if used dur-
ing last half of pregnancy; Lactation: Lactation; Pedi:
Children �8 yr (permanent staining of teeth); OB,

Lactation, Pedi: Can be used in children and preg-
nant and lactating women for the treatment of an-
thrax (doxycycline only); Some products contain al-
cohol or bisulfites; avoid in patients with known
hypersensitivity or intolerance; OB: Risk of perma-
nent staining of teeth in infant if used during last half
of pregnancy; Lactation: Lactation; Pedi: Children
�8 yr (permanent staining of teeth); OB, Lactation,
Pedi: Can be used in children and pregnant and lac-
tating women for the treatment of anthrax (doxycy-
cline only).
Use Cautiously in: Cachectic or debilitated pa-
tients; Renal disease; Hepatic impairment (doxycy-
cline, minocycline); Nephrogenic diabetes insipidus.

Adverse Reactions/Side Effects
CNS: benign intracranial hypertension (higher in
children); minocycline, dizziness. EENT: minocy-
cline, vestibular reactions. GI: PSEUDOMEMBRANOUS

COLITIS, diarrhea, nausea, vomiting, esophagitis,
hepatotoxicity, pancreatitis. Derm: ERYTHEMA MUL-
TIFORME, STEVENS-JOHNSON SYNDROME, TOXIC EPIDER-
MAL NECROLYSIS, photosensitivity, rashes; minocy-
cline, pigmentation of skin and mucous
membranes. Hemat: blood dyscrasias. Endo: mi-
nocycline—thyroid disorders. MS: minocy-
cline—lupus-like syndrome. Local: doxycycline,
minocycline—phlebitis at IV site. Misc: hypersen-
sitivity reactions, superinfection.

Interactions
Drug-Drug: Mayqeffect of warfarin. Maypef-
fectiveness of estrogen-containing hormonal
contraceptives. Antacids, calcium, iron, zinc,
aluminum, and magnesium form insoluble com-
pounds (chelates) andpabsorption of tetracyclines.
Sucralfate may bind to tetracycline andpits ab-
sorption from the GI tract. Cholestyramine or
colestipolporal absorption of tetracyclines. Ad-
sorbent antidiarrheals maypabsorption of tetra-
cyclines. Barbiturates, carbamazepine, or phe-
nytoin maypactivity of doxycycline.
Drug-Food: Calcium in foods or dairy products
pabsorption by forming insoluble compounds
(chelates).

Route/Dosage
Doxycycline
PO (Adults and Children �8 yr and �45 k g):
Most infections—100 mg q 12 hr on the 1st day,
then 100–200 mg once daily or 50–100 mg q 12
hr. Gonorrhea—100 mg q 12 hr for 7 days or 300
mg followed 1 hr later by another 300-mg dose. Ma-
laria prophylaxis—100 mg once daily. Lyme dis-
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ease—100 mg twice daily. Periodontitis—20 mg
twice daily. Anthrax—100 mg twice daily for 60
days.
PO (Children �8 yr and �45 kg): Most infec-
tions—2–5 mg/kg/day in 1–2 divided doses (not
to exceed 200 mg/day).
IV (Adults and Children �8 yr and �45 k g):
200 mg once daily or 100 mg q 12 hr on the 1st day,
then 100–200 mg once daily or 50–100 mg q 12
hr. Anthrax—100 mg q 12 hr change to oral when
appropriate, for 60 days.
IV (Children �8 yr and �45 kg or �8 yr): 4.4
mg/kg once daily or 2.2 mg/kg q 12 hr on the 1st
day, then 2.2–4.4 mg/kg/day given once daily or
1.1–2.2 mg/kg q 12 hr. Anthrax—2.2 mg/kg q 12
hr, change to oral when appropriate, for 60 days.

Minocycline
Immediate-Release
PO (Adults): 100–200 mg initially, then 100 mg q
12 hr or 50 mg q 6 hr.
PO (Children �8 yr): 4 mg/kg initially, then 2 mg/
kg q 12 hr.

Extended-Release
PO (Adults and Children �12 yr): 126–136
kg—135 mg once daily for 12 wk. 103–125 kg—
115 mg once daily for 12 wk. 78–102 kg—90 mg
once daily for 12 wk. 55–77 kg—65 mg once daily
for 12 wk. 45–54 kg—45 mg once daily for 12 wk.

Tetracycline
PO (Adults): 250–500 mg q 6 hr or 500 mg–1 g
q 12 hr. Chronic treatment of acne—500 mg–2
g/day for 3 wk, thenpto 125 mg–1 g/day.
PO (Children �8 yr): 6.25–12.5 mg/kg q 6 hr or
12.5–25 mg/kg q 12 hr.

Availability
Doxycycline (generic available)
Tablets: 20 mg, 50 mg, 75 mg, 100 mg, 150 mg.
Cost: Generic—20 mg $39.99/30, 50 mg $66.00/
30, 75 mg $75.99/30, 100 mg $4.00/20, 150 mg
$245.99/30. Delayed-release tablets: 75 mg, 100
mg. Cost: Generic—100 mg $287.98/30. Cap-
sules: 50 mg, 100 mg. Cost: Generic—50 mg
$4.00/30, 100 mg $4.00/20. Delayed-release
capsules: 40 mg. Cost: $412.99/20. Oral suspen-
sion (raspberry flavor): 25 mg/5 mL. Cost:
$35.99/60 mL. Syrup (apple-raspberry flavor):
50 mg/5 mL. Cost: $277.17/473 mL. Powder for
injection: 100 mg/vial, 200 mg/vial.

Minocycline (generic available)
Capsules: 50 mg, 75 mg, 100 mg. Cost: Ge-
neric—50 mg $15.99/30, 75 mg $48.99/30, 100
mg $22.99/30. Tablets: 50 mg, 75 mg, 100 mg.
Cost: Generic—50 mg $102.99/30, 75 mg

$146.00/30, 100 mg $119.99/30. Extended-re-
lease tablets (Solodyn): 45 mg, 65 mg, 90 mg,
115 mg, 135 mg. Cost: 45 mg $450.97/30, 90 mg
$676.01/30, 135 mg $565.96/30.

Tetracycline (generic available)
Capsules: 250 mg, 500 mg. Cost: Generic—250
mg $4.00/60, 500 mg $4.00/60.

NURSING IMPLICATIONS
Assessment
● Assess for infection (vital signs; appearance of

wound, sputum, urine, and stool; WBC) at begin-
ning of and throughout therapy.

● Obtain specimens for culture and sensitivity be-
fore initiating therapy. First dose may be given be-
fore receiving results.

● Monitor bowel function. Diarrhea, abdominal
cramping, fever, and bloody stools should be re-
ported to health care professional promptly as a
sign of pseudomembranous colitis. May begin up
to several weeks following cessation of therapy.

● Assess for rash periodically during therapy. May
cause Stevens-Johnson syndrome or toxic epider-
mal necrolysis. Discontinue therapy if severe or if
accompanied with fever, general malaise, fatigue,
muscle or joint aches, blisters, oral lesions, con-
junctivitis, hepatitis and/or eosinophilia.

● IV: Assess IV site frequently; may cause thrombo-
phlebitis.

● Lab Test Considerations: Monitor renal and
hepatic function and CBC periodically during
long-term therapy.

● May causeqAST, ALT, serum alkaline phospha-
tase, bilirubin, and amylase concentrations. Tet-
racyclines, except doxycycline, may causeqse-
rum BUN.

Potential Nursing Diagnoses
Risk for infection (Indications, Side Effects)
Noncompliance (Patient/Family Teaching)

Implementation
● Do not confuse Oracea with Orencia. Do not con-

fuse Dynacin with Dynacirc.
● May cause yellow-brown discoloration and soft-

ening of teeth and bones if administered prena-
tally or during early childhood. Not recom-
mended for children under 8 yr of age or during
pregnancy or lactation unless used for the treat-
ment of anthrax.

● PO: Administer around the clock. Administer at
least 1 hr before or 2 hr after meals. Doxycycline
and minocycline may be taken with food or milk
if GI irritation occurs. Administer with a full glass
of liquid and at least 1 hr before going to bed to
avoid esophageal ulceration. Use calibrated mea-
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suring device for liquid preparations. Shake liq-
uid preparations well. Do not administer within
1–3 hr of other medications.

● Avoid administration of calcium, zinc, antacids,
magnesium- or aluminum-containing medica-
tions, sodium bicarbonate, or iron supplements
within 1–3 hr of oral tetracyclines.

Doxycycline
● The Oracea product is only indicated for rosacea,

not for infections.
● PO: To prepare doses for infants and children ex-

posed to anthrax, place one 100 mg tablet in a
small bowl and crush to a fine powder with a
metal spoon, leaving no large pieces. Add 4 level
teaspoons of lowfat milk, lowfat chocolate milk,
regular chocolate milk, chocolate pudding, or
apple juice. Mix food or drink and doxycycline
powder until powder dissolves. Mixture is stable
in a covered container for 24 hr if refrigerated (if
made with milk or pudding) or at room tempera-
ture (if made with juice). Number of teaspoons to
administer/dose is based on child’s weight (0–
12.5 lb—1/2 tsp; 12.5–25 lb—1 tsp; 25–37.5
lb—1 1/2 tsp; 37.5–50 lb—2 tsp; 50–62.5
lb—2 1/2 tsp; 62.5–75 lb—3 tsp; 75–87.5
lb—3 1/2 tsp; 87.5–100 lb—4 tsp).

● Capsules may also be administered by carefully
opening and sprinkling capsule contents on a
spoonful of applesauce. The applesauce should
be swallowed immediately without chewing and
followed with a cool 8-ounce glass of water to en-
sure complete swallowing of the capsule con-
tents. The applesauce should not be hot, and it
should be soft enough to be swallowed without
chewing. If mixture cannot be taken immediately,
discard; do not store for later use.

● Do not open, break, crush or chew extended re-
lease capsules and tablets.

IV Administration

● Intermittent Infusion: Reconstitute each 100
mg with 10 mL of sterile water or 0.9% NaCl for
injection. Diluent: Dilute further in 100–1000
mL of 0.9% NaCl, D5W, D5/LR, Ringer’s, or lac-
tated Ringer’s solution. Solution is stable for 12
hr at room temperature and 72 hr if refrigerated.
If diluted with D5/LR or lactated Ringer’s solu-
tion, administer within 6 hr. Protect solution from
direct sunlight. Concentration: Concentrations
of less than 1 mcg/mL or greater than 1 mg/mL
are not recommended. Rate: Administer over a
minimum of 1–4 hr. Avoid rapid administration.
Avoid extravasation.

● Y-Site Compatibility: acyclovir , alemtuzumab,
alfentanyl, amifostine, amikacin, aminophylline,
amiodarone, anidulafungin, ascorbic acid, atra-
curium, atropine, aztreonam, bivalirudin, bume-
tanide, buprenorphine, butorphanol, calcium
chloride, calcium gulconate, carboplatin, car-
mustine, caspofungin, cefonocid, cefotaxime, cef-
triaxone, chlorpromazine, cisatracurium, cispla-
tin, clindamycin, cyanocobalamin,
cyclophosphamide, cyclosporine, cytarabine,
dactinomycin, daptomycin, dexmedetomidine, di-
goxin, diltiazem, diphenhydramine, dobutamine,
docetaxel, dopamine, doxacurium, doxarubicin,
enalapril, ephedrine, epinephrine, epirubicin,
epoetin alfa, eftifibitide, ertapenem, esmolol, eto-
poside, etoposide phosphate, famotidine, fenol-
dopam, fentanyl, filgrastim, fluconazole, fludara-
bine, gemcitabine, gentamicin, glycopyrrolate,
granisetron, hydromorphone, idarubicin, ifos-
famide, imipenem/cilastatin, insulin, irinotecan,
isoproterenol, labetalol, levofloxacin, lidocaine,
linezolid, lorazepam, magnesium sulfate, manni-
tol, mechlorethamine, melphalan, meperidine,
metaraminol, methoxamine, methyldopate, meto-
clopramide, metoprolol, metronidazole, midazo-
lam, milrinone, mitoxantrone, morphine, multivi-
tamins, mycophenolate, nalbuphine, naloxone,
nesiritide, nitroglycerin, nitroprusside, norepi-
nephrine, octreotide, ondansetron, oxaliplatin,
oxytocin, paclitaxel, pamidronate, pancuronium,
pantoprazole, papaverine, pentamidine, pentazo-
cine, perphenazine, phentolamine, phenyleph-
rine, phytonadione, potassium chloride, procain-
amide, prochlorperazine, promethazine,
propofol, propranolol, protamine, pyridoxime,
quinupristin/dalfopristin, ranitidine, remifentanil,
rituximab, rocuronium, sargramostim, sodium
acetate, streptokinase, succinylcholine, sufen-
tanil, tacrolimus, telavancin, teniposide, theoph-
ylline, thiamine, thiotepa, ticarcillin/clavulanate,
tirofiban, tobramycin, tolazoline, trastuzumab,
trimetaphan, vancomycin, vasopressin, vecuro-
nium, verapamil, vincristine, vinorelbine, vori-
conazole, zoledronic acid.

● Y-Site Incompatibility: allopurinol, amphoteri-
cin B colloidal, amphotericin B lipid complex,
amphotericin B liposome , ampicillin, ampicillin/
sulbactam, azathioprine, cefazolin, cefoperazone,
cefotetan, cefoxitin, cefuroxime, chlorampheni-
col, dantrolene, dexamethasone, diazepam, dia-
zoxide, erythromycin, fluorouracil, folic acid, fu-
rosemide, ganciclovir, heparin, hydrocortisone,
indomethacin, ketorolac, methotrexate, methyl-
prednisolone, nafcillin, oxacillin, palonosetron,
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pemetrexed, penicillin G, pentobarbital, pheno-
barbital, phenytoin, piperacillin/tazobactam, so-
dium bicarbonate, trimethoprim/sulfamethox-
azole.

Patient/Family Teaching
● Instruct patient to take medication around the

clock and to finish the drug completely as di-
rected, even if feeling better. Take missed doses
as soon as possible unless it is almost time for
next dose; do not double doses. Advise patient
that sharing of this medication may be dangerous.

● Advise patient to avoid taking milk or other dairy
products concurrently with oral tetracyclines.
Also avoid taking antacids, zinc, calcium, magne-
sium- or aluminum-containing medications, so-
dium bicarbonate, and iron supplements within
1–3 hr of oral tetracyclines.

● Instruct patient to notify health care professional
immediately if rash, diarrhea, abdominal cramp-
ing, fever, or bloody stools occur and not to treat
with antidiarrheals without consulting health care
professionals.

● Advise female patient to use a nonhormonal
method of contraception while taking tetracy-
clines and until next menstrual period.

● Minocycline commonly causes dizziness or un-
steadiness. Caution patient to avoid driving or
other activities requiring alertness until response
to medication is known. Notify health care profes-
sional if these symptoms occur.

● Caution patient to use sunscreen and protective
clothing to prevent photosensitivity reactions.

● Advise patient to report the signs of superinfec-
tion (black, furry overgrowth on the tongue; vagi-
nal itching or discharge; loose or foul-smelling
stools). Skin rash, pruritus, and urticaria should
also be reported.

● Advise patient to notify health care professional of
all Rx or OTC medications, vitamins, or herbal
products being taken and to consult with health
care professional before taking other medica-
tions.

● Instruct patient to notify health care professional
of medication regimen before treatment or sur-
gery.

● Instruct patient to notify health care professional
if symptoms do not improve within a few days for
systemic preparations.

● Caution patient to discard outdated or decom-
posed tetracyclines; they may be toxic.

● Malaria Prophylaxis: Advise patient to avoid
being bitten by mosquitoes by using protective
measures, especially from dusk to dawn (e.g.,
staying in wellscreened areas, using mosquito
nets, covering the body with clothing, and using
an effective insect repellant). Doxycycline pro-

phylaxis should begin 1-2 days before travel to
the malarious area, continued daily while in the
malarious area and after leaving the malarious
area, should be continued for 4 more weeks to
avoid development of malaria. Do not exceed 4
mo.

Evaluation/Desired Outcomes
● Resolution of the signs and symptoms of infec-

tion. Length of time for complete resolution de-
pends on the organism and site of infection.

● Decrease in acne lesions.
● Treatment of inhalation anthrax (post exposure)

or treatment of cutaneous anthrax (doxycycline).
● Prevention of malaria.
● Reduction in inflammatory lesions associated

with rosacea.

REMS

thalidomide (tha-lid-oh-mide)
Thalomid
Classification
Therapeutic: immunosuppressants

Pregnancy Category X

Indications
Cutaneous manifestations of moderate to severe ery-
thema nodosum leprosum (ENL). Prevention
(maintenance) and suppression of recurrent ENL.
Newly diagnosed multiple myeloma (with dexame-
thasone). Unlabeled Use: Bechet’s syndrome.
HIV-associated wasting syndrome. Aphthous stoma-
titis (including HIV associated). Crohn’s disease.

Action
May suppress excess levels of tumor necrosis factor-
alpha (TNF-alpha) in patients with ENL and alter
leukocyte migration by altering characteristics of
cell surfaces. Therapeutic Effects: Decreased
skin lesions in ENL and prevention of recurrence.

Pharmacokinetics
Absorption: 67–93% absorbed following oral ad-
ministration.
Distribution: Crosses the placenta; highly protein
bound.
Protein Binding: Highly bound.
Metabolism and Excretion: Hydrolyzed in
plasma to multiple metabolites.
Half-life: 5–7 hr.

TIME/ACTION PROFILE (dermatologic effects)

ROUTE ONSET PEAK DURATION

PO 48 hr 1–2 mo unknown
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Contraindications/Precautions
Contraindicated in: Hypersensitivity; OB: Women
with childbearing potential (unless specific condi-
tions are met); Sexually mature men (unless specific
conditions are met); Lactation: Potential for serious
adverse reactions in the infant.
Use Cautiously in: Pedi: Children �12 yr (safety
not established).

Adverse Reactions/Side Effects
CNS: dizziness, drowsiness. CV: bradycardia,
edema, orthostatic hypotension, thromboembolic
events (qrisk with dexamethasone in multiple mye-
loma). GI: constipation. Derm: rash, photosensi-
tivity. Hemat: neutropenia. Neuro: peripheral
neuropathy. Misc: SEVERE BIRTH DEFECTS, hypersen-
sitivity reactions,qHIV viral load.

Interactions
Drug-Drug:qCNS depression with concurrent
use of barbiturates, sedative/hypnotics, alco-
hol, chlorpromazine, reserpine, or other CNS
depressants. Concurrent use of agents that may
cause peripheral neuropathyqrisk of periph-
eral neuropathy.
Drug-Natural Products: Concommitant use with
echinacea, and melatonin may interfere with im-
munosuppression.

Route/Dosage
ENL
PO (Adults �50 kg): 100–300 mg/day initially;
up to 400 mg/day has been used, depending on pre-
vious response. Every 3–6 mo, attempts should be
made to taper and discontinue in decrements of 50
mg q 2–4 wk.
PO (Adults �50 kg): 100 mg/day initially; up to
400 mg/day has been used, depending on previous
response. Every 3–6 mo, attempts should be made
to taper and discontinue in decrements of 50 mg q
2–4 wk.

Multiple Myeloma
PO (Adults): 200 mg daily in 28-day treatment cy-
cles. Dexamethasone 40 mg is administered on Days
1–4, 9–12, 17–20.

Availability
Capsules: 50 mg, 100 mg, 150 mg, 200 mg.

NURSING IMPLICATIONS
Assessment
● Assess monthly for initial 3 mo and periodically

during therapy to detect early signs of peripheral
neuropathy (numbness, tingling, or pain in hands

and feet). Commonly occurs with prolonged ther-
apy, but has occurred following short-term use or
following completion of therapy. May be severe
and irreversible. Electrophysiologic testing may
be done at baseline and every 6 mo to detect
asymptomatic peripheral neuropathy. If symp-
toms occur, discontinue thalidomide immediately
to limit further damage. Reinstate therapy only if
neuropathy returns to baseline.

● Monitor for signs of hypersensitivity reaction (er-
ythematous macular rash, fever, tachycardia, hy-
potension). May require discontinuation of ther-
apy if severe. If reaction recurs when dosing is
resumed, discontinue thalidomide.

● Multiple Myeloma: Assess for venous thrombo-
embolism (dyspnea, chest pain, arm or leg swell-
ing) periodically during therapy, especially in pa-
tients concurrently taking dexamethasone.

● Monitor for side effects (constipation, overseda-
tion, peripheral neuropathy); may require dis-
continuation or dose reduction until side effects
resolve.

● Lab Test Considerations: Monitor WBC with
differential during therapy. May causepWBC. Do
not initiate therapy with an ANC �750/mm3. If
ANCpto �750/mm3 during therapy, re-evaluate
medication regimen; if neutropenia persists, con-
sider discontinuing therapy.

● May causeqviral load levels in patients with HIV.

Potential Nursing Diagnoses
Impaired skin integrity (Indications)
Risk for injury (Adverse Reactions)

Implementation
● Do not confuse Thalomid (thalidomide) with thi-

amine.
● Due to teratogenic effects, thalidomide may be

prescribed only by prescribers registered in the
System for Thalidomide Education and Pre-
scribing Safety (STEPS) program. Thalidomide
is started within 24 hr of a negative pregnancy test
with a sensitivity of at least 50 mIU/mL. Pregnancy
testing must occur weekly during first month of
therapy, then monthly thereafter in women with a
regular menstrual cycle. For women with irregu-
lar menses, pregnancy testing should occur every
2 wk. If pregnancy occurs, thalidomide should be
discontinued immediately. Any suspected fetal ex-
posure must be reported to the FDA and the man-
ufacturer, and patient should be referred to an
obstetrician/gynecologist experienced in repro-
ductive toxicity.

● If health care professionals or other caregivers
are exposed to body fluids from patients receiving
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thalidomide, use appropriate precautions, such
as wearing gloves to prevent the potential cutane-
ous exposure to thalidomide or washing the ex-
posed area with soap and water.

● Corticosteroids may be used concurrently with
thalidomide for patients with moderate to severe
neuritis associated with a severe ENL reaction.
Use of corticosteroids can be tapered and discon-
tinued when neuritis resolves.

● PO: Administer once daily with water, preferably
at bedtime and at least 1 hr after the evening
meal. If divided doses are used, administer at
least 1 hr after meals.

Patient/Family Teaching
● Instruct patient to take thalidomide as directed.

Do not discontinue without notifying health care
professional; dose should be tapered gradually.
Explain STEPS program to patient.

● Advise patient that thalidomide should not be
shared with others.

● Caution patient on the extreme importance of
maintaining contraception for 1 mo prior to, dur-
ing, and for 1 mo following discontinuation of
therapy. For women of childbearing yr, two
methods of reliable contraception must be used
unless complete abstinence is used. For men, a
latex condom must be used, even if a successful
vasectomy has been performed. Patients must
meet ALL of the STEPS conditions: Understands
and can follow instructions and is capable of
complying with contraceptive measures, preg-
nancy testing, patient registration, and patient
survey. Patients must receive verbal and written
warnings of the potential teratogenicity of thalido-
mide and must acknowledge in writing their un-
derstanding and acceptance of these conditions.

● Advise patient to notify health care professional of
all Rx or OTC medications, vitamins, or herbal
products being taken and to consult with health
care professional before taking other medica-
tions. Concomitant use of HIV-protease inhibi-
tors, modafinil, penicillins, rifampin, rifabutin,
phenytoin, carbamazepine, or certain herbal sup-
plements such as St. John’s Wort with hormonal
contraceptive agents may reduce the effectiveness
of contraception during and for up to one month
after discontinuation of these concomitant thera-
pies. Therefore, women requiring treatment with
one or more of these drugs must use two other
effective or highly effective methods of contracep-
tion or abstain from heterosexual sexual contact
while taking thalidomide.

● Frequently causes drowsiness or dizziness. Cau-
tion patient to avoid driving or other activities re-
quiring alertness until response to medication is
known.

● Advise patient to change positions slowly to mini-
mize orthostatic hypotension.

● Caution patient to use sunscreen and protective
clothing to prevent photosensitivity reactions.

● Instruct patient not to donate blood and male pa-
tients not to donate sperm while taking thalido-
mide.

● Advise patient to notify health care professional
immediately if pain, numbness, tingling, or burn-
ing in hands or feet or shortness of breath, chest
pain, swelling of arms or legs occur.

Evaluation/Desired Outcomes
● Resolution of the signs and symptoms of active

ENL reaction. Usually requires at least 2 wk of
therapy; then taper medication in 50 mg decre-
ments every 2–4 wk.

● Prevention of recurrent ENL. Tapering off medi-
cation should be attempted every 3–6 mo in dec-
rements of 50 mg every 2–4 wk.

● Decrease in serum and urine paraprotein mea-
surements in patients with multiple myeloma.

theophylline, See BRONCHODILATORS
(XANTHINES).

thiamine (thye-a-min)
Betaxin, vitamin B1

Classification
Therapeutic: vitamins
Pharmacologic: water soluble vitamins

Pregnancy Category A

Indications
Treatment of thiamine deficiencies (beriberi). Pre-
vention of Wernicke’s encephalopathy. Dietary sup-
plement in patients with GI disease, alcoholism, or
cirrhosis.

Action
Required for carbohydrate metabolism. Therapeu-
tic Effects: Replacement in deficiency states.

Pharmacokinetics
Absorption: Well absorbed from the GI tract by an
active process. Excessive amounts are not absorbed
completely. Also well absorbed from IM sites.
Distribution: Widely distributed. Enters breast
milk.
Metabolism and Excretion: Metabolized by the
liver. Excess amounts are excreted unchanged by
the kidneys.
Half-life: Unknown.
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TIME/ACTION PROFILE (time for symptoms
of deficiency—edema and heart failure—to
resolve†)

ROUTE ONSET PEAK DURATION

PO, IM, IV hr days days–wk

†Confusion and psychosis take longer to respond

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Known al-
cohol intolerance or bisulfite hypersensitivity (elixir
only).
Use Cautiously in: Wernicke’s encephalopathy
(condition may be worsened unless thiamine is ad-
ministered before glucose).

Adverse Reactions/Side Effects
Adverse reactions and side effects are extremely rare
and are usually associated with IV administration or
extremely large doses.
CNS: restlessness, weakness. EENT: tightness of
the throat. Resp: pulmonary edema, respiratory
distress. CV: VASCULAR COLLAPSE, hypotension, vaso-
dilation. GI: GI bleeding, nausea. Derm: cyanosis,
pruritus, sweating, tingling, urticaria, warmth.
Misc: ANGIOEDEMA.

Interactions
Drug-Drug: None significant.

Route/Dosage
Thiamine Deficiency (Beriberi)
PO (Adults): 5–10 mg 3 times daily.
PO (Children): 10–50 mg/day in divided doses.
IM, IV (Adults): 5–100 mg 3 times daily.
IM, IV (Children): 10–25 mg/day.

Dietary Supplement
PO (Adults): 1–1.6 mg/day.
PO (Children 4–10 yr): 0.9–1 mg/day.
PO (Children birth–3 yr): 0.3–0.7 mg/day.

Availability (generic available)
Tablets: 5 mgOTC, 10 mgOTC, 25 mgOTC, 50 mgOTC,
100 mgOTC, 250 mgOTC, 500 mgOTC. Injection: 100
mg/mL. In combination with: other vitamins,
minerals, and trace elements in multi-vitamin
preparationsOTC.

NURSING IMPLICATIONS
Assessment
● Assess for signs and symptoms of thiamine defi-

ciency (anorexia, GI distress, irritability, palpita-
tions, tachycardia, edema, paresthesia, muscle
weakness and pain, depression, memory loss,

confusion, psychosis, visual disturbances, ele-
vated serum pyruvic acid levels).

● Assess patient’s nutritional status (diet, weight)
prior to and throughout therapy.

● Monitor patients receiving IV thiamine for ana-
phylaxis (wheezing, urticaria, edema).

● Lab Test Considerations: May interfere with
certain methods of testing serum theophylline,
uric acid, and urobilinogen concentrations.

Potential Nursing Diagnoses
Imbalanced nutrition: less than body requirements
(Indications)

Implementation
● Do not confuse thiamine with Thalomid (thalido-

mide).
● Because of infrequency of single B-vitamin defi-

ciencies, combinations are commonly adminis-
tered.

● IM, IV: Parenteral administration is reserved for
patients in whom oral administration is not feasi-
ble.

● IM: Administration may cause tenderness and in-
duration at injection site. Cool compresses may
decrease discomfort.

IV Administration

● pH: 2.5–4.0.
● IV: Sensitivity reactions and death have occurred

from IV administration. An intradermal test dose
is recommended in patients with suspected sensi-
tivity. Monitor site for erythema and induration.

● Direct IV: Concentration: Administer undi-
luted at 100 mg/mL. Rate: Administer at a rate of
100 mg over 5 min.

● Continuous Infusion: Diluent: May be diluted
in dextrose/Ringer’s or LR combinations, dex-
trose/saline combinations, D5W, D10W, Ringer’s
and LR injection, 0.9% NaCl, or 0.45% NaCl. Usu-
ally administered with other vitamins.

● Y-Site Compatibility: alfentanil, amikacin, as-
corbic acid, atracurium, atropine, aztreonam,
benztropine, bumetanide, buprenorphine, butor-
phanol, calcium chloride, calcium gluconate, ce-
fazolin, cefonocid, cefotaxime, cefotetan, cefoxi-
tin, ceftriaxone, cefuroxime, chlorpromazine,
clindamycin, cyanocobalamin, cyclosporine, dex-
amethasone, digoxin, diphenhydramine, dobuta-
mine, dopamine, doxycycline, enalaprilat, ephed-
rine, epinephrine, erythromycin, esmolol,
famotidine, fentanyl, gentamicin, glycopyrrolate,
heparin, insulin, isoproterenol, labetalol, lido-
caine, magnesium sulfate, mannitol, meperidine,
metaraminol, methoxamine, methyldopate, meto-
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clopramide, metoprolol, morphine, multivita-
mins, nafcillin, nalbuphine, naloxone, nitroglyc-
erin, nitroprusside, norepinephrine, oxacillin,
oxytocin, papaverine, penicillin G, pentamidine,
pentazocine, phentolamine, phenylephrine, phy-
tonadione, potassium chloride, procainamide,
prochlorperazine, promethazine, propranolol,
protamine, pyridoxime, ranitidine, streptokinase,
succinylcholine, sufentnail, theophylline, ticarcil-
lin/clavulanate, tobramycin, tolazoline, trimeta-
phan, vancomycin, vasopressin, verapamil.

● Y-Site Incompatibility: aminophylline, ampho-
tericin B colloidal, azathioprine, cefoperazone,
ceftazidime, chloramphenicol, dantrolene, diaze-
pam, diazoxide, folic acid, furosemide, ganciclo-
vir, hydrocortisone, imipemen/cilastatin, indo-
methacin, methylprednisolole, pentobarbital,
phenobarbital, phenytoin, sodium bicarbonate,
trimethoprim/sulfamethoxazole.

● Additive Incompatibility: Solutions with neu-
tral or alkaline pH, such as carbonates, bicarbon-
ates, citrates, and acetates.

Patient/Family Teaching
● Encourage patient to comply with dietary recom-

mendations of health care professional. Explain
that the best source of vitamins is a well-balanced
diet with foods from the four basic food groups.

● Teach patient that foods high in thiamine include
cereals (whole grain and enriched), meats (es-
pecially pork), and fresh vegetables; loss is vari-
able during cooking.

● Caution patients self-medicating with vitamin sup-
plements not to exceed RDA. The effectiveness of
megadoses of vitamins for treatment of various
medical conditions is unproved and may cause
side effects.

Evaluation/Desired Outcomes
● Prevention of or decrease in the signs and symp-

toms of vitamin B deficiency.
● Decrease in the symptoms of neuritis, ocular

signs, ataxia, edema, and heart failure may be
seen within hours of administration and may dis-
appear within a few days.

● Confusion and psychosis may take longer to re-
spond and may persist if nerve damage has oc-
curred.

HIGH ALERT

THROMBOLYTIC AGENTS
alteplase (al-te-plase)
Activase, Activase rt-PA, Cathflo Ac-
tivase, tissue plasminogen activator, t-
PA

reteplase (re-te-plase)
Retavase

streptokinase
(strep-toe-kye-nase)
Streptase

tenecteplase (te-nek-te-plase)
TNKase
Classification
Therapeutic: thrombolytics
Pharmacologic: plasminogen activators

Pregnancy Category C

Indications
Alteplase, reteplase, streptokinase, tenecte-
plase: Acute myocardial infarction (MI). Alte-
plase, streptokinase: Acute massive pulmonary
emboli. Alteplase: Acute ischemic stroke. Strepto-
kinase: Acute deep vein thrombosis. Streptoki-
nase: Acute arterial thrombi. Streptokinase: Oc-
cluded arteriovenous cannulae. Alteplase:
Occluded central venous access devices.

Action
Convert plasminogen to plasmin, which is then able
to degrade fibrin present in clots. Alteplase, rete-
plase, and tenecteplase directly activate plasmino-
gen. Streptokinase combines with plasminogen to
form activator complexes, which then converts plas-
minogen to plasmin. Therapeutic Effects: Lysis
of thrombi in coronary arteries, with preservation of
ventricular function or improvement of ventricular
function (andprisk of HF or death). Lysis of pul-
monary emboli or deep vein thrombosis. Lysis of
thrombi causing ischemic stroke, reducing risk of
neurologic sequelae. Restoration of cannula or cath-
eter patency and function.

Pharmacokinetics
Absorption: Complete after IV administration. In-
tracoronary administration or administration into
occluded catheters or cannulae has a more local-
ized effect.
Distribution: Streptokinase appears to cross the
placenta minimally, if at all. Remainder of distribu-
tion for streptokinase or other agents is not known.
Metabolism and Excretion: Alteplase, tenecte-
plase—Rapidly metabolized by the liver. Rete-
plase—Cleared primarily by the liver and kidneys.
Streptokinase—Rapidly cleared from circulation
by antibodies and other unknown mechanism.
Half-life: Alteplase— 35 min; reteplase—13–16
min; streptokinase— initially 18 min (due to clear-
ance by antibodies), then 83 min; Tenecteplase—
20–24 min (initial phase), 90–130 min (terminal
phase).
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TIME/ACTION PROFILE (fibrinolysis)

ROUTE ONSET PEAK DURATION

Alteplase IV 30 min 60 min unknown
Reteplase IV 30 min 30–90 min 48 hr
Streptokinase

IV
immediate rapid 4 hr (up to 12

hr)
Tenecteplase

IV
rapid unknown unknown

Contraindications/Precautions
Contraindicated in: Active internal bleeding; His-
tory of cerebrovascular accident; Recent (within 2
mo) intracranial or intraspinal injury or trauma; In-
tracranial neoplasm, AV malformation, or aneurysm;
Severe uncontrolled hypertension; Known bleeding
tendencies; Hypersensitivity; cross-sensitivity with
other thrombolytics may occur.
Use Cautiously in: Recent (within 10 days) major
surgery, trauma, GI or GU bleeding; Left heart
thrombus; Severe hepatic or renal disease; Hemor-
rhagic ophthalmic conditions; Septic phlebitis; Pre-
vious puncture of a noncompressible vessel; Sub-
acute bacterial endocarditis or acute pericarditis;
Recent streptococcal infection or previous therapy
with streptokinase (from 5 days–6 mo); may pro-
duce resistance because of antibody formation;q
dosage requirements may be encountered (strepto-
kinase only); Geri: �75 yr;qrisk of intracranial
bleeding; OB, Lactation, Pedi: Safety not established.
Exercise Extreme Caution in: Patients receiving
concurrent anticoagulant therapy (qrisk of intra-
cranial bleeding).

Adverse Reactions/Side Effects
CNS: INTRACRANIAL HEMORRHAGE. EENT: epistaxis,
gingival bleeding. Resp: bronchospasm, hemopty-
sis. CV: hypotension, reperfusion arrhythmias. GI:
GI BLEEDING, RETROPERITONEAL BLEEDING, nausea,
vomiting. GU: GU TRACT BLEEDING. Derm: ecchy-
moses, flushing, urticaria. Hemat: BLEEDING. Lo-
cal: hemorrhage at injection sites, phlebitis at IV
site. MS: musculoskeletal pain. Misc: allergic reac-
tions including ANAPHYLAXIS, fever.

Interactions
Drug-Drug: Concurrent use of aspirin, other
NSAIDs, warfarin, heparin, low-molecular-
weight heparins, direct thrombin inhibitors,
abciximab, eptifibatide, tirofiban, clopidogrel,
ticlopidine, or dipyridamole mayqrisk of bleed-
ing, although these agents are frequently used to-
gether or in sequence. Effects may bepby antifi-
brinolytic agents, including aminocaproic acid
or tranexamic acid.

Drug-Natural Products:qanticoagulant effect
and bleeding risk with anise, arnica, chamomile,
clove, dong quai, fenugreek, feverfew, garlic,
ginger, ginkgo, Panax ginseng, licorice, and
others.

Route/Dosage
Alteplase
Myocardial Infarction (Accelerated or
Front-Loading Infusion)
IV (Adults): 15 mg bolus, then 0.75 mg/kg (up to
50 mg) over 30 min, then 0.5 mg/kg (up to 35 mg)
over next 60 min; usually accompanied by heparin
therapy.

Myocardial Infarction (3-Hour Infusion)
IV (Adults �65 kg): 60 mg over 1st hr (6–10 mg
given as a bolus over first 1–2 min), 20 mg over the
2nd hr, and 20 mg over the 3rd hr for a total dose of
100 mg.
IV (Adults �65 kg): 0.75 mg/kg over 1st hr
(0.075–0.125 mg/kg given as a bolus over first 1–
2 min), 0.25 mg/kg over the 2nd hr, and 0.25 mg/
kg over the 3rd hr for a total dose of 1.25 mg/kg
(not to exceed 100 mg total).

Pulmonary Embolism
IV (Adults): 100 mg over 2 hr; follow with heparin.

Acute Ischemic Stroke
IV (Adults): 0.9 mg/kg (not to exceed 90 mg),
given as an infusion over 1 hr, with 10% of the dose
given as a bolus over the 1st min.

Occluded Venous Access Devices
IV (Adults and Children �30 kg): 2 mg/2 mL in-
stilled into occluded catheter; if unsuccessful, may
repeat once after 2 hr.
IV (Adults and Children �30 kg): 110% of the
lumen volume (not to exceed 2 mg in 2 mL) in-
stilled into occluded catheter; if unsuccessful, may
repeat once after 2 hr.

Reteplase
IV (Adults): 10 units, followed 30 min later by an
additional 10 units.

Streptokinase
Myocardial Infarction
IV (Adults): 1.5 million units given as a continuous
infusion over up to 60 min.
Intracoronary (Adults): 20,000 unit bolus fol-
lowed by 2000–4000 units/min infusion for 30–90
min.
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Deep Vein Thrombosis, Pulmonary Em-
boli, Arterial Emboli, or Arterial Throm-
boses
IV (Adults): 250,000 unit loading dose over 30
min, followed by 100,000 unit/hr for 24 hr for pul-
monary emboli or arterial thrombosis/embolism, 72
hr for deep vein thrombosis.

Tenecteplase
IV (Adults �60 kg): 30 mg.
IV (Adults �60 kg and �70 kg): 35 mg.
IV (Adults �70 kg and �80 kg): 40 mg.
IV (Adults �80 kg and �90 kg): 45 mg.
IV (Adults �90 kg ): 50 mg.

Availability
Alteplase
Powder for injection: 2 mg/vial, 50 mg/vial, 100
mg/vial.

Reteplase
Powder for injection: 10.8 units/vial.

Streptokinase
Powder for injection: 250,000 units/vial, 750,000
units/vial, 1,500,000 units/vial.

Tenecteplase
Powder for injection: 50 mg/vial.

NURSING IMPLICATIONS
Assessment
● Begin therapy as soon as possible after the onset

of symptoms.
● Monitor vital signs, including temperature, con-

tinuously for coronary thrombosis and at least
every 4 hr during therapy for other indications.
Do not use lower extremities to monitor BP. No-
tify health care professional if systolic BP �180
mm Hg or diastolic BP �110 mm Hg. Should not
be given if hypertension is uncontrolled. Inform
health care professional if hypotension occurs.
Hypotension may result from the drug, hemor-
rhage, or cardiogenic shock.

● Assess patient carefully for bleeding every 15 min
during the 1st hr of therapy, every 15–30 min
during the next 8 hr, and at least every 4 hr for
the duration of therapy. Frank bleeding may oc-
cur from sites of invasive procedures or from
body orifices. Internal bleeding may also occur
(decreased neurologic status; abdominal pain
with coffee-grounds emesis or black, tarry stools;
hematuria; joint pain). If uncontrolled bleeding
occurs, stop medication and notify health care
professional immediately.

● Inquire about previous reaction to streptokinase
therapy. Assess patient for hypersensitivity reac-
tion (rash, dyspnea, fever, changes in facial

color, swelling around the eyes, wheezing). If
these occur, inform health care professional
promptly. Keep epinephrine, an antihistamine,
and resuscitation equipment close by in the event
of an anaphylactic reaction.

● Inquire about recent streptococcal infection.
Streptokinase may be less effective if adminis-
tered between 5 days and 6 mo of a streptococcal
infection.

● Assess neurologic status throughout therapy. Al-
tered sensorium or neurologic changes may be
indicative of intracranial bleeding.

● Myocardial Infarction: Monitor ECG continu-
ously. Notify health care professional if significant
arrhythmias occur. Monitor cardiac enzymes. Ra-
dionuclide myocardial scanning and/or coronary
angiography may be ordered 7–10 days after
therapy to monitor effectiveness of therapy.

● Assess intensity, character, location, and radia-
tion of chest pain. Note presence of associated
symptoms (nausea, vomiting, diaphoresis). Notify
health care professional if chest pain is unre-
lieved or recurs.

● Monitor heart sounds and breath sounds fre-
quently. Inform health care professional if signs
of HF occur (rales/crackles, dyspnea, S3 heart
sound, jugular venous distention).

● Acute Ischemic Stroke: Assess neurologic
status. Determine time of onset of stroke symp-
toms. Alteplase must be administered within 3–
4.5 hr of onset (within 3 hr in patients older than
80 yr, those taking oral anticoagulants, those with
a baseline National Institutes of Health Stroke
Scale score 25, or those with both a history of
stroke and diabetes).

● Pulmonary Embolism: Monitor pulse, BP, he-
modynamics, and respiratory status (rate, degree
of dyspnea, ABGs).

● Deep Vein Thrombosis/Acute Arterial
Thrombosis: Observe extremities and palpate
pulses of affected extremities every hour. Notify
health care professional immediately if circula-
tory impairment occurs. Computerized tomogra-
phy, impedance plethysmography, quantitative
Doppler effect determination, and/or angiogra-
phy or venography may be used to determine res-
toration of blood flow and duration of therapy;
however, repeated venograms are not recom-
mended.

● Cannula/Catheter Occlusion: Monitor ability
to aspirate blood as indicator of patency. Ensure
that patient exhales and holds breath when con-
necting and disconnecting IV syringe to prevent
air embolism.

● Lab Test Considerations: Hematocrit, hemo-
globin, platelet count, fibrin/fibrin degradation
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product (FDP) titer, fibrinogen concentration,
prothrombin time, thrombin time, and activated
partial thromboplastin time (aPTT) may be evalu-
ated before and frequently during therapy. Bleed-
ing time may be assessed before therapy if patient
has received platelet inhibitors.

● Obtain type and crossmatch and have blood avail-
able at all times in case of hemorrhage.

● Stools should be tested for occult blood loss and
urine for hematuria periodically during therapy.

● Toxicity and Overdose: High Alert: If local
bleeding occurs, apply pressure to site. If severe
or internal bleeding occurs, discontinue infusion.
Clotting factors and/or blood volume may be re-
stored through infusions of whole blood, packed
RBCs, fresh frozen plasma, or cryoprecipitate. Do
not administer dextran; it has antiplatelet activity.
Aminocaproic acid (Amicar) may be used as an
antidote.

Potential Nursing Diagnoses
Ineffective tissue perfusion (Indications)
Risk for injury (Side Effects)

Implementation
● High Alert: Overdose and underdose of throm-

bolytic medications have resulted in patient harm
or death. Have second practitioner independently
check original order, dosage calculations, and in-
fusion pump settings. Do not confuse the abbrevi-
ation t-PA for alteplase (Activase) with the abbre-
viation TNK t-PA for tenecteplase (TNKase) and
r-PA for reteplase (Retavase). Clarify orders that
contain either of these abbreviations.

● Thrombolytic agents should be used only in set-
tings in which hematologic function and clinical
response can be adequately monitored.

● Starting two IV lines before therapy is recom-
mended: one for the thrombolytic agent, the
other for any additional infusions.

● Avoid invasive procedures, such as IM injections
or arterial punctures, with this therapy. If such
procedures must be performed, apply pressure to
all arterial and venous puncture sites for at least
30 min. Avoid venipunctures at noncompressible
sites (jugular vein, subclavian site).

● Acetaminophen may be ordered to control fever.

Alteplase
● pH: 7.3.

IV Administration

● Intermittent Infusion: Vials are packaged with
sterile water for injection (without preservatives)
to be used as diluent. Do not use bacteriostatic

water for injection. Reconstitute 20-mg vials with
20-mL and 50-mg vials with 50 mL using an 18-
gauge needle. Avoid excess agitation during dilu-
tion; swirl or invert gently to mix. Solution may
foam upon reconstitution. Bubbles will resolve
upon standing a few min. Solution will be clear to
pale yellow. Stable for 8 hr at room temperature.
Concentration: May be administered as recon-
stituted (1 mg/mL). Diluent: May be further di-
luted immediately before use in an equal amount
of 0.9% NaCl or D5W. Rate: Flush line with 20–
30 mL of saline at completion of infusion to en-
sure entire dose is received. See Route and Dos-
age section for specific rates.

● Y-Site Compatibility: eptifibatide, lidocaine,
metoprolol, propranolol.

● Y-Site Incompatibility: bivalirudin, dobuta-
mine, dopamine, heparin, nitroglycerin.

● Cathflo Activase: Reconstitute by withdrawing
2.2 mL of sterile water (provided) and injecting
into Cathflo Activase vial, directing diluent into
powder for a concentration of 1 mg/mL. Allow
slight foaming to dissipate by letting vial stand un-
disturbed. Do not use bacteriostatic water. Mix by
gently swirling to dissolve; complete dissolution
should occur within 3 min. Do not shake. Solu-
tion should be colorless to pale yellow. Use solu-
tion within 8 hr.

● Withdraw 2.0 mL of reconstituted solution and in-
still into occluded catheter. After 30 min dwell
time, attempt to aspirate blood. If catheter re-
mains occluded, allow 120 min dwell time. If
catheter function is not restored after one dose,
second dose may be instilled. If catheter function
is restored, aspirate 4–5 mL of blood to remove
Cathflo Activase and residual clot. Gently irrigate
catheter with 0.9% NaCl.

Reteplase
IV Administration

● pH: 5.7–6.3.
● Direct IV: Reconstitute using diluent, needle, sy-

ringe, and dispensing pin provided. Reconstitute
only with sterile water for injection without pre-
servatives. Solution is colorless. Do not adminis-
ter solutions that are discolored or contain a pre-
cipitate. Slight foaming may occur; allow vial to
stand undisturbed for several min to dissipate
bubbles. Reconstitute immediately before use.
Stable for 4 hr at room temperature. Concen-
tration: Administer undiluted. Rate: Administer
each bolus over 2 min into an IV line containing
D5W; flush line before and after bolus.
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● Y-Site Incompatibility: bivalirudin, heparin,
No other medication should be infused or in-
jected into line used for reteplase.

Streptokinase

IV Administration

● pH: 6.5.
● Intracoronary: Dilute 250,000 IU vial to a total

volume of 125 mL with 0.9% NaCl or D5W. Ad-
minister 20,000 IU (10 mL) via bolus injection.

● Rate: Intracoronary bolus is administered over
15 sec–2 min.

● Intermittent Infusion: Reconstitute with 5 mL
of 0.9% NaCl or D5W (direct to sides of vial) and
swirl gently; do not shake. Diluent: Dilute fur-
ther with 0.9% NaCl for a total volume of 45–500
mL (45 mL for MI, 90 mL for deep vein thrombo-
sis or pulmonary embolism). Solution is slightly
yellow in color. Administer through 0.8-micron
pore–size filter. Use reconstituted solution within
24 hr. Rate: Administer dose for MI within 60
min.

● Intracoronary bolus should be followed by an in-
tracoronary maintenance infusion of 2000 IU/
min for 60 min.

● Loading dose for deep vein thrombosis or pul-
monary embolism is administered over 30 min,
followed by an infusion of 100,000 IU/hr.

● Use infusion pump to ensure accurate dose.
● Y-Site Compatibility: alfentanil, amikacin, ami-

nophylline, ascorbic acid, atracurium, atropine,
aztreonam, benztropine, bumetanide, buprenor-
phine, butorphanol, calcium chloride, calcium
gluconate, cefazolin, cefonocid, cefoperazone,
cefotaxime, cefotetan, cefoxitin, ceftazidime, cef-
triaxone, cefuroxime, chloramphenicol, clinda-
mycin, cyanocobalamin, cyclosporine, dexame-
thasone, digoxin, diphenhydramine, dobutamine,
dopamine, doxycycline, enalaprilat, ephedrine,
epinephrine, epoetin alfa, erythromycin, esmolol,
famotidine, fentanyl, fluconazole, folic acid, furo-
semide, gentamicin, glycopyrrolate, heparin, hy-
drocortisone, imipenem/cilastatin, indomethacin,
insulin, ’isoproterenol, ketorolac, labetalol, lido-
caine, magnesium sulfate, mannitol, meperidine,
methoxamine, methyldopate, methylpredniso-
lone, metoclopramide, metoprolol, midazolam,
morphine, multivitamins, nafcillin, naloxone, ni-
troglycerin, nitroprusside, norepinephrine, on-
dansetron, oxacillin, oxytocin, penicillin G, pen-
tazocine, pentobarbital, phenobarbital,
phentolamine, phenylephrine, phytonadione, po-
tassium chloride, procainamide, propranolol,
pyridoxime, ranitidine, sodium bicarbonate, suc-
cinylcholine, sufentanil, theophylline, thiamine,

ticarcillin/clavulanate, tobramycin, trimetaphan,
verapamil.

● Y-Site Incompatibility: azathioprine, bivaliru-
din, chlorpromazine, dantrolene, diazepam, dia-
zoxide, ganciclovir, hydroxyzine, nalbuphine,
pentamidine, phenytoin, prochlorperazine,
promethazine, trimethoprim/sulfamethoxazole,
vancomycin.

● Additive Incompatibility: Do not admix with
any other medication.

● Cannula/Catheter Clearance: Dilute 250,000
IU in 2 mL of 0.9% NaCl or D5W.

● Rate: Administer slowly, over 25–35 min, into
each occluded limb of cannula, and then clamp
for at least 2 hr. Aspirate contents carefully and
flush lines with 0.9% NaCl.

Tenecteplase

IV Administration

● pH: 7.3.
● Intermittent Infusion: Vials are packaged with

sterile water for injection (without preservatives)
to be used as diluent. Do not use bacteriostatic
water for injection. Do not discard shield assem-
bly. To reconstitute aseptically withdraw 10 mL of
diluent and inject into the tenectplase vial, direct-
ing the stream into the powder. Slight foaming
may occur; large bubbles will dissipate if left
standing undisturbed for several minutes. Swirl
gently until contents are completely dissolved; do
not shake. Concentration: Solution containing
5 mg/mL is clear and colorless to pale yellow.
Withdraw dose from reconstituted vial with the
syringe and discard unused portion. Once dose is
in syringe, stand the shield vertically on a flat sur-
face (with green side down) and passively recap
the red hub cannula. Remove the entire shield as-
sembly, including the red hub cannula, by twist-
ing counter clockwise. Shield assembly also con-
tains the clear-ended blunt plastic cannula; retain
for split septum IV access. Reconstitute immedi-
ately before use. May be refrigerated and admin-
istered within 8 hr. Rate: Administer as a single
IV bolus over 5 seconds.

● Y-Site Incompatibility: Precipate forms in line
when administered with dextrose-containing so-
lutions. Flush line with saline-containing solution
prior to and following administration of tenecte-
plase.

● Additive Incompatibility: Do not admix.

Patient/Family Teaching
● Explain purpose of medication and the need for

close monitoring to patient and family. Instruct
patient to report hypersensitivity reactions (rash,
dyspnea) and bleeding or bruising.
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● Explain need for bedrest and minimal handling
during therapy to avoid injury. Avoid all unneces-
sary procedures such as shaving and vigorous
tooth brushing.

Evaluation/Desired Outcomes
● Lysis of thrombi and restoration of blood flow.
● Prevention of neurologic sequelae in acute ische-

mic stroke.
● Cannula or catheter patency.

thyroid, See THYROID
PREPARATIONS.

REMS

tiagabine (tye-a-ga-been)
Gabitril
Classification
Therapeutic: anticonvulsants

Pregnancy Category C

Indications
Adjunctive treatment of partial seizures.

Action
Enhances the activity of gamma-aminobutyric acid,
an inhibitory neurotransmitter. Therapeutic Ef-
fects: Decreased frequency of seizures.

Pharmacokinetics
Absorption: 90% absorbed following oral admin-
istration.
Distribution: Unknown.
Protein Binding: 96%.
Metabolism and Excretion: Mostly metabolized
by the liver; 2% excreted unchanged in urine.
Half-life: Without enzyme-inducing antiepilep-
tic drugs—7–9 hr; with enzyme-inducing antie-
pileptic drugs—4–7 hr.

TIME/ACTION PROFILE (blood levels)

ROUTE ONSET PEAK DURATION

PO unknown 45 min unknown

Contraindications/Precautions
Contraindicated in: Hypersensitivity.
Use Cautiously in: All patients (mayqrisk of sui-
cidal thoughts/behaviors); Hepatic impairment (p
dose/increased interval may be necessary); Patients
receiving concurrent non–enzyme-inducing antiepi-
leptic drug therapy such as valproates (may require
lower doses and/or slower titration); Using tiaga-

bine for off-label uses or other conditions leading to
qlevels (mayqrisk of new onset seizures); OB,
Lactation, Pedi: Pregnancy, lactation, or children
�12 yr (safety not established).

Adverse Reactions/Side Effects
CNS: SUICIDAL THOUGHTS, dizziness, drowsiness,
nervousness, weakness, cognitive impairment, con-
fusion, difficulty concentrating, hallucinations, head-
ache, mental depression, personality disorder.
EENT: abnormal vision, ear pain, tinnitus. Resp:
dyspnea, epistaxis. CV: chest pain, edema, hyperten-
sion, palpitations, syncope, tachycardia. GI: abdom-
inal pain, gingivitis, nausea, stomatitis. GU: dysmen-
orrhea, dysuria, metrorrhagia, urinary incontinence.
Derm: alopecia, dry skin, rash, sweating. Metab:
weight gain, weight loss. MS: arthralgia, neck pain.
Neuro: ataxia, tremors. Misc: allergic reactions,
chills, lymphadenopathy.

Interactions
Drug-Drug: Carbamazepine, phenytoin, pri-
midone, and phenobarbital induce metabolism
andpblood levels; although concurrent therapy is
usually necessary, adjustments may be required
when altering regimens.

Route/Dosage
PO (Adults �18 yr): 4 mg once daily initially for 1
wk; mayqby 4–8 mg/day at weekly intervals, up to
56 mg/day in 2–4 divided doses.
PO (Children 12–18 yr): 4 mg once daily initially
for 1 wk; mayqby 4 mg/day after 1 wk, then mayq
by 4–8 mg/day at weekly intervals, up to 32 mg/day
in 2–4 divided doses.

Availability
Tablets: 2 mg, 4 mg, 12 mg, 16 mg.

NURSING IMPLICATIONS
Assessment
● Assess location, duration, and characteristics of

seizure activity.
● Assess mental status. May cause impaired con-

centration, speech or language problems, confu-
sion, fatigue, and drowsiness. Symptoms may de-
crease with dose reduction or discontinuation.

● Monitor closely for notable changes in behavior
that could indicate the emergence or worsening
of suicidal thoughts or behavior or depression.

● Toxicity and Overdose: Therapeutic serum
levels have not been determined. However, levels
may be monitored prior to and following changes
in the therapeutic regimen.

Potential Nursing Diagnoses
Risk for injury (Side Effects)
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Implementation
● Do not confuse tiagabine with tizanidine.
● PO: Administer with food.
● Discontinue tiagabine gradually. Abrupt discon-

tinuation may cause increase in seizure fre-
quency.

Patient/Family Teaching
● Instruct patient to take medication as directed.

Take missed doses as soon as possible unless al-
most time for next dose. Do not double doses. Do
not discontinue abruptly; may cause increase in
frequency of seizures. Instruct patient to read the
Medication Guide before starting and with each
Rx refill, changes may occur.

● Advise patient to notify health care professional
immediately if frequency of seizures increases.

● May cause dizziness. Caution patient to avoid
driving or activities requiring alertness until re-
sponse to medication is known. Do not resume
driving until physician gives clearance based on
control of seizure disorder.

● Advise patient and family to notify health care
professional if thoughts about suicide or dying,
attempts to commit suicide; new or worse de-
pression; new or worse anxiety; feeling very agi-
tated or restless; panic attacks; trouble sleeping;
new or worse irritability; acting aggressive; being
angry or violent; acting on dangerous impulses;
an extreme increase in activity and talking, other
unusual changes in behavior or mood occur.

● Advise patient to notify health care professional if
pregnancy is planned or suspected or if breast-
feeding.

● Instruct patient to notify health care professional
of medication regimen prior to treatment or sur-
gery.

● Advise patient to carry identification describing
disease process and medication regimen at all
times.

Evaluation/Desired Outcomes
● Decrease in the frequency or cessation of sei-

zures.

ticagrelor (tye-ka-grel-or)
Brilinta
Classification
Therapeutic: antiplatelet agents
Pharmacologic: platelet aggregation inhibi-
tors

Pregnancy Category C

Indications
To decrease the incidence of thrombotic cardiovas-
cular events associated with acute coronary syn-
drome (ACS).

Action
Both parent drug and its active metabolite inhibit
platelet aggregation by reversibly interacting with
platelet P2Y12ADP-receptors, preventing signal
transduction and platelet activation. Therapeutic
Effects: Reduced sequelae of ACS including cardio-
vascular death, MI and stroke.

Pharmacokinetics
Absorption: 36% absorbed following oral admin-
istration.
Distribution: Unknown.
Protein Binding: 99% for ticagrelor and its active
metabolite.
Metabolism and Excretion: Mostly metabolized
in the liver (CYP3A4 enzyme system, some metabo-
lism by CYP3A5) with conversion to an active metab-
olite (AR-C124910XX); excretion primarily via bili-
ary secretion; �1% excreted unchanged or as active
metabolite in urine.
Half-life: Ticagrelor— 7 hr; Active metabolite—
9 hr.

TIME/ACTION PROFILE (inhibition of platelet
aggregation)

ROUTE ONSET PEAK DURATION

PO within 30 min 4 hr 5 days†

following discontinuation

Contraindications/Precautions
Contraindicated in: Active bleeding; History of
intracranial bleeding; Severe hepatic impairment
(increased risk of bleeding); Impending coronary
artery bypass graft (CABG) surgery or other surgery
(discontinue 5 days prior); Lactation: Avoid breast-
feeding; Strong inhibitors/inducers of CYP3A enzyme
system (avoid concurrent use if possible).
Use Cautiously in: Moderate hepatic impairment
(consider risks of increased levels); Hypotension
following recent CABG or percutaneous coronary in-
tervention (PCI) in patients receiving ticagrelor
(consider bleeding as a cause); Geri: Some elderly
patients may be more sensitive to effects; OB: Use
only during pregnancy if potential maternal benefit
justifies potential risk to fetus; Pedi: Safe and effec-
tive use has not been established.

Adverse Reactions/Side Effects
CV: bradycardia. Resp: dyspnea. Endo: gyneco-
mastia. Hemat: BLEEDING.

Interactions
Drug-Drug: Strong inhibitors of CYP3A4/5 in-
cluding atazanavir, clarithromycin, indinavir,
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intraconazole, ketoconazole, nefazodone, nel-
finavir, ritonavir, saquinavir, telithromycin
and voriconazoleqlevels and the risk of bleeding
and should be avoided. Potent inducers of CYP3A
including carbamazepine, dexamethasone,
phenobarbital, phenytoin, rifampin mayplev-
els and effectiveness and should be avoided. Con-
current use of lovastatin or simvastatin in doses
�40 mg/dayqrisk of statin-related adverse reac-
tions. Effectiveness ispby aspirin �100 mg/day
(maintain aspirin at 75–100 mg/day). May alter di-
goxin levels (monitoring recommended). Risk of
bleedingqby anticoagulants, fibrinolytics and
chronic NSAIDs.

Route/Dosage
PO (Adults): Loading dose—180 mg ; followed
by maintenance dose—90 mg twice daily.

Availability
Tablets : 90 mg.

NURSING IMPLICATIONS
Assessment
● Assess patient for symptoms of stroke, peripheral

vascular disease, or MI periodically during ther-
apy.

● Lab Test Considerations: May causeqserum
uric acid andqserum creatinine.

Potential Nursing Diagnoses
Risk for injury (Adverse Reactions)

Implementation
● Administer 180 mg (two 90 mg tablets) as a load-

ing dose, followed by 90 mg twice daily. After ini-
tial 325 mg loading dose of aspirin, administer
maintenance dose of 75–100 mg daily. Adminis-
ter without regard for food.

● Patients who have received a loading dose of clo-
pidogrel may be started on ticagrelor.

● Discontinue ticagrelor 5 days before planned sur-
gical procedures. If ticagrelor must be temporar-
ily discontinued, restart as soon as possible. Pre-
mature discontinuation of therapy may increase
risk of myocardial infarction, stent thrombosis,
and death.

Patient/Family Teaching
● Instruct patient to take ticagrelor exactly as di-

rected. Take missed doses as soon as possible
unless almost time for next dose; do not double
doses. Do not discontinue ticagrelor without con-
sulting health care professional; may increase
risk of cardiovascular events. Advise patient to
read the Medication Guide before starting ther-
apy and with each Rx refill in case of changes.

● Advise patient that daily aspirin should not exceed
100 mg and to avoid taking other medications
that contain aspirin.

● Inform patient that they will bleed and bruise
more easily and it will take longer to stop bleed-
ing. Advise patient to notify health care profes-
sional promptly if unusual, prolonged, or exces-
sive bleeding or blood in stool or urine occurs.

● Inform patient that ticagrelor may cause short-
ness of breath which usually resolved during
therapy. Advise patient to notify health care pro-
fessional if unexpected or severe shortness of
breath occurs.

● Advise patient to notify health care professional of
medication regimen prior to treatment or surgery
or dental procedure. Prescriber should be con-
sulted before stopping ticagrelor.

● Advise patient to consult health care professional
before taking any Rx, OTC, or herbal products,
especially those containing aspirin or NSAIDs.

● Advise patient to notify health care professional if
pregnancy is planned or suspected or if breast-
feeding.

Evaluation/Desired Outcomes
● Decreased thrombotic cardiovascular events in

patients with acute coronary syndrome (ACS).

ticarcillin/clavulanate
(tye-kar-sil-in/klav-yoo-la-nate)
Timentin
Classification
Therapeutic: anti-infectives
Pharmacologic: extended spectrum penicil-
lins

Pregnancy Category B

Indications
Treatment of: Skin and skin structure infections,
Bone and joint infections, Septicemia, Lower respi-
ratory tract infections, Intra-abdominal, gyneco-
logic, and urinary tract infections.

Action
Binds to bacterial cell wall membrane, causing cell
death. Addition of clavulanate enhances resistance
to beta-lactamase, an enzyme that can inactivate
penicillins. Therapeutic Effects: Bactericidal ac-
tion. Spectrum: Similar to penicillin but extended
to include several gram-negative aerobic pathogens,
notably: Pseudomonas aeruginosa, Escherichia
coli, Citrobacter, Enterobacter, Haemophilus in-
fluenzae, Klebsiella, Serratia marcescens. Active
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against some anaerobic bacteria, including bacteroi-
des.

Pharmacokinetics
Absorption: IV administration results in complete
bioavailability.
Distribution: Widely distributed. Enters CSF well
when meninges are inflamed. Crosses the placenta;
enters breast milk in low concentrations.
Metabolism and Excretion: 10% of ticarcillin is
metabolized by the liver; 90% excreted unchanged
by the kidneys. Clavulanate is metabolized by the
liver.
Half-life: Ticarcillin— 1.1 hr (qin renal impair-
ment); clavulanate—1.1 hr.

TIME/ACTION PROFILE (blood levels)

ROUTE ONSET PEAK DURATION

IV rapid end of infu-
sion

4–6 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity to penicil-
lins (cross-sensitivity with cephalosporins may oc-
cur).
Use Cautiously in: Renal impairment (dosep
and/orqinterval required if CCr �60 mL/min); HF
(due to high sodium content); OB, Lactation: Safety
not established; Pedi: Children �3 mo (safety not es-
tablished).

Adverse Reactions/Side Effects
CNS: SEIZURES (high doses), confusion, lethargy.
CV: CHF, arrhythmias. GI: PSEUDOMEMBRANOUS COLI-
TIS, diarrhea, nausea. GU: hematuria (children
only), hemorrhagic cystitis. Derm: rash, urticaria.
F and E: hypokalemia, hypernatremia. Hemat:
bleeding, blood dyscrasias,qbleeding time. Local:
phlebitis. Metab: metabolic alkalosis. Misc: hy-
persensitivity reactions including ANAPHYLAXIS, su-
perinfection.

Interactions
Drug-Drug: Probenecidprenal excretion andq
blood levels.

Route/Dosage
Ticarcillin/clavulanate contains 4.51–6 mEq so-
dium/g and 0.15 mEq potassium/g of ticarcillin/cla-
vulanate. 3 g ticarcillin plus 100 mg clavulanate la-
beled as 3.1 g combined potency. Dosing is based
on ticarcillin component.
IV (Adults and Children �16 yr): 3 g ticarcillin q
4–6 hr.
IV (Children 3 mo–16 yr): �60 kg—Mild to
moderate infection: 50 mg ticarcillin/kg q 6 hr; se-
vere infection: 50 mg ticarcillin/kg q 4 hr. �60
kg—Mild to moderate infection: 3 g ticarcillin q 6
hr; severe infection: 3 g ticarcillin q 4 hr.

Renal Impairment
IV (Adults): Give loading dose of 3 g ticarcillin � 1
dose, followed by maintenance dose based on CCr.
CCr 30–60 mL/min—2 g ticarcillin q 4 hr; 10–30
mL/min—2 g ticarcillin q 8 hr; CCr �10 mL/
min—2 g ticarcillin q 12 hr; CCr �10mL/min
with hepatic dysfunction—2 g ticarcillin q 24 hr;
Peritoneal dialysis—3 g ticarcillin q 12 hr; Hemo-
dialysis—2 g ticarcillin q 12 hr supplemented with
3 g ticarcillin after each dialysis session.

Availability
Powder for injection: 3.1 g/vial, 31 g/vial. Pre-
mixed infusion: 3.1 g/100 mL.

NURSING IMPLICATIONS
Assessment
● Assess patient for infection (vital signs; appear-

ance of wound, sputum, urine, and stool; WBC) at
beginning of and throughout therapy.

● Obtain a history before initiating therapy to deter-
mine use of and reactions to penicillins or cepha-
losporins. Persons with a negative history of peni-
cillin sensitivity may still have an allergic
response.

● Obtain specimens for culture and sensitivity be-
fore initiating therapy. First dose may be given be-
fore receiving results.

● Observe patient for signs and symptoms of ana-
phylaxis (rash, pruritus, laryngeal edema, wheez-
ing). Discontinue drug and notify physician im-
mediately if these problems occur. Keep
epinephrine, an antihistamine, and resuscitation
equipment close by in case of anaphylactic reac-
tion.

● Monitor bowel function. Diarrhea, abdominal
cramping, fever, and bloody stools should be re-
ported to health care professional promptly as a
sign of pseudomembranous colitis. May begin up
to several weeks following cessation of therapy.

● Lab Test Considerations: Evaluate renal and
hepatic function, CBC, serum potassium, and
bleeding times prior to and routinely throughout
therapy.

● May cause false-positive urine protein testing and
increased BUN, creatinine, AST, ALT, serum bili-
rubin, alkaline phosphatase, LDH, and uric acid
levels. May also causeqbleeding time.

● May cause hypernatremia and hypokalemia with
high doses.

Potential Nursing Diagnoses
Risk for infection (Indications, Side Effects)
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Implementation
IV Administration

● pH: 5.5–7.5.
● IV: Change IV sites every 48 hr to prevent phlebi-

tis.
● Intermittent Infusion: Add 13 mL of sterile wa-

ter for injection or 0.9% NaCl for injection to
each 3.1-g vial, to provide a concentration of ti-
carcillin 200 mg/mL and clavulanic acid 6.7 mg/
mL. Diluent: Further dilute in 0.9% NaCl, D5W,
or LR. Reconstituted vials stable for 24 hr at room
temperature or 72 hr if refrigerated. Infusion is
stable for 24 hr at room temperature. If refriger-
ated, infusion is stable for 3 days (diluted in
D5W) or 7 days (if diluted in 0.9% NaCl or LR).
Concentration: 10–100 mg/mL. Rate: Infuse
over 30 min.

● Y-Site Compatibility: alfentanyl, allopurinol,
amifostine, amikacin, aminocaproic acid, amino-
phylline, amphotericin B lipid complex, ampho-
tericin B liposome, anidulafungin, argatroban,
ascorbic acid, atracurium, atropine, aztreonam,
benztropine, bivalirudin, bleomycin, bumetanide,
buprenorphine, butorphanol, calcium chloride,
calcium gluconate, carboplastin, carmustine, ce-
fazolin, cefepime, cefotaxime, cefotetan, cefoxi-
tin, ceftazidime, ceftriaxone, cefuroxime, chlor-
amphenicol , cisplatin, clindamycin,
cyclophosphamide, cyclosporine, cytarabine,
dactinomycin, daptomycin, dexamethasone so-
dium phosphate, dexmedetomidine, digoxin, dil-
tiazem, diphenhydramine, docetaxel, dopamine,
doxacurium, doxorubicin hydrochloride, doxo-
rubicin liposome, doxycycline, enalaprilat,
ephedrine, epinephrine, epoetin alfa, eptifibatide,
esmolol, etoposide phosphate, famotidine, fenol-
dopam, fentanyl, filgrastim, fluconazole, fludara-
bine, fluorouracil, folic acid, furosemide, gemci-
tabine, gentamicin, glycopyrrolate, granisetron,
heparin, hydrocortisone sodium succinate, hy-
dromorphone, ifosfamide, imipenem/cilastatin,
indomethacin, insulin, irinotecan, isoproterenol,
ketorolac, labetalol, levofloxacin, lidocaine, line-
zolid, lorazepam, magnesium sulfate, mannitil,
mechlorethamine, melphalan, meperidine, me-
taraminol, methotrexate, methoxamine, methyl-
dopate, methylprednisolone sodium succinate,
metoclopramide, metoprolol, metronidazole,
milrinone, morphine, multivitamins, nafcillin,
nalbuphine, naloxone, nitroglycerin, nitroprus-
side, norepinephrine, octreotide, ondansetron,
oxacillin, oxaliplatin, oxytocin, paclitaxel, palon-
osetron, pamidronate, pancuronium, pantopra-

zole, pemetrexed, penicillin G, perphenazine,
phenobarbital, phentolamine, phenylephrine,
phytonadione, potassium acetate, potassium
chloride, procainamide, prochlorperazine, pro-
pofol, propranolol, pyridoxime, ranitidine, remi-
fentanil, rituximab, rocuronium, sargramostim,
sodium acetate, sodium bicarbonate, streptoki-
nase, succinylcholine, sufentanil, tacrolimus, ten-
iposide, theophylline, thiamine, thiotepa, tigecyc-
line, tirofiban, tobramycin, tolazoline,
trastuzumab, trimetaphan, vasopressin, vecuro-
nium, verapamil, vincristine, vinorelbine, vori-
conazole, zoledronic acid.

● Y-Site Incompatibility: acyclovir, alemtu-
zumab, amphotericin B cholesteryl , azithromy-
cin, caspofungin, chlorpromazine, dantrolene,
diazepam, diazoxide, dobutamine, epirubicin,
erythromycin, ganciclovir, haloperidol, hydroxy-
zine, idarubicin, mitoxantrone, mycophenolate,
papaverine, pentamidine, pentazocine, phenytoin,
promethazine, protamine, quinupristin/dalfopris-
tin, tranexamic acid, trimethoprim/sulfamethox-
azole.If aminoglycosides and penicillins must be
administered concurrently, administer in sepa-
rate sites at least 1 hr apart.

Patient/Family Teaching
● Advise patient to report signs of superinfection

(black, furry overgrowth on the tongue; vaginal
itching or discharge; loose or foul-smelling
stools) and allergy.

● Caution patient to notify health care professional
if fever and diarrhea occur, especially if stool
contains blood, pus, or mucus. Advise patient not
to treat diarrhea without consulting health care
professional. May occur up to several weeks after
discontinuation of medication.

Evaluation/Desired Outcomes
● Resolution of the signs and symptoms of infec-

tion. Length of time for complete resolution de-
pends on the organism and site of infection.

tigecycline (tye-gi-sye-kleen)
Tygacil
Classification
Therapeutic: anti-infectives
Pharmacologic: glycylcyclines

Pregnancy Category D

Indications
Complicated skin/skin structure infections, compli-
cated intra-abdominal infections, or community-ac-
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quired bacterial pneumonia caused by susceptible
bacteria.

Action
Inhibits bacterial protein synthesis by binding to the
30S ribosomal subunit. Therapeutic Effects:
Resolution of infection. Spectrum: Active against
the following Gram-positive bacteria: Enterococcus
faecalis(vancomycin-susceptible strains only),
Staphylococcus aureus (methicillin-sensitive and
methicillin-resistant strains), Streptococcus agalac-
tiae, Streptococcus anginosus, Streptococcus
pneumoniae, and Streptococcus pyogenes. Also
active against these Gram-positive organisms: Citro-
bacter freundii, Enterobacter cloacae, Esche-
richia coli, Haemophilus influenzae (beta-lacta-
mase negative strains only), Legionella
pneumophila, Klebsiella oxytoca, and Klebsiella
pneumoniae. Additionally active against the follow-
ing anaerobes: Bacteroides fragilis, Bacteroides
thetaiotaomicron, Bacteroides uniformis, Bacte-
roides vulgatus, Clostridium perfringens, and
Peptostreptococcus micros.

Pharmacokinetics
Absorption: IV administration results in complete
bioavailability.
Distribution: Widely distributed with good pene-
tration into gall bladder, lung, and colon; crosses
the placenta.
Metabolism and Excretion: Minimal metabo-
lism; primary route of elimination is biliary/fecal ex-
cretion of unchanged drug and metabolites (59%),
33% renal (22% unchanged).
Half-life: 27.1 hr (after 1 dose); 42.4 hr after mul-
tiple doses.

TIME/ACTION PROFILE (blood levels)

ROUTE ONSET PEAK DURATION

IV rapid end of infu-
sion

12 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Pedi: Chil-
dren.
Use Cautiously in: Complicated intra-abdominal
infections due to perforation; Severe hepatic impair-
ment (pmaintenance dose recommended); Geri:
May be more sensitive to adverse effects; OB, Lacta-
tion: Use in pregnancy only when potential maternal
benefit outweighs fetal risk; use cautiously during
lactation.

Adverse Reactions/Side Effects
CNS: somnolence. GI: PANCREATITIS, PSEUDOMEM-
BRANOUS COLITIS, nausea, vomiting, altered taste, an-
orexia, dry mouth, hepatotoxicity, jaundice. GU:q
serum creatinine. Endo: hyperglycemia. F and E:

hypocalcemia, hyponatremia. Local: injection site
reactions. Misc: DEATH, allergic reactions.

Interactions
Drug-Drug: Maypthe effectiveness of hormonal
contraceptives. Effects on warfarin are unknown
(monitoring recommended).

Route/Dosage
IV (Adults �18 yr): 100 mg initially, then 50 mg
every 12 hr for 5–14 days (skin/skin structure in-
fections and intra-abdominal infections) or 7–14
days (pneumonia).

Hepatic Impairment
IV (Adults �18 yr): Child-Pugh C—100 mg ini-
tially, then 25 mg every 12 hr.

Availability
Lyophilized powder for reconstitution: 50 mg/
vial.

NURSING IMPLICATIONS
Assessment
● Assess for infection (vital signs; appearance of

wound, sputum, urine, and stool; WBC) at begin-
ning of and throughout therapy.

● Obtain specimens for culture and sensitivity be-
fore initiating therapy. 1st dose may be given be-
fore receiving results.

● Before initiating therapy, obtain a history of tetra-
cycline hypersensitivity; may also have an allergic
response to tigecycline.

● Monitor bowel function. Diarrhea, abdominal
cramping, fever, and bloody stools should be re-
ported to health care professional promptly as a
sign of pseudomembranous colitis. May begin up
to several weeks following cessation of therapy.

● Assess patient for signs of pancreatitis (nausea,
vomiting, abdominal pain, increased serum lip-
ase or amylase) periodically during therapy. May
require discontinuation of therapy.

● Lab Test Considerations: May cause anemia,
leukocytosis, and thrombocythemia.

● May causeqserum alkaline phosphatase, amy-
lase, bilirubin, LDH, AST, and ALT.

● May cause hyperglycemia, hypokalemia, hypo-
proteinemia, hypocalcemia, hyponatremia, and
qBUN level.

Potential Nursing Diagnoses
Risk for infection (Indications)

Implementation
● May cause yellow-brown discoloration and soft-

ening of teeth and bones if administered prena-
tally or during early childhood. Not recom-
mended for children under 8 yr of age or during
pregnancy or lactation unless used for the treat-
ment of anthrax.
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IV Administration

● pH: No Data.
● Intermittent Infusion: Reconstitute each vial

with 5.3 mL of 0.9% NaCl or D5W to achieve a
concentration of 10 mg/mL. Diluent: Dilute fur-
ther in 100 mL of D5W, LR, or 0.9% NaCl. Recon-
stituted solution should be yellow to orange in
color. Do not administer solutions that are dis-
colored or contain particulate matter. Infusion is
stable for up to 24 hr at room temperature or for
up to 48 hr if refrigerated. Concentration: Fi-
nal concentration of infusion should be �1 mg/
mL. Rate: Infuse over 30–60 min. Flush line be-
fore and after infusion with 0.9% NaCl or D5W.

● Y-Site Compatibility: acyclovir, alfentanil, allo-
purinol, amifostine, amikacin, aminocaproic
acid, aminophylline, amphotericin B liposome,
ampicillin, ampicillin/sulbactam, argatroban,
azithromycin, aztreonam, bivalirudin, bumeta-
nide, buprenorphine, butorphanol, calcium chlo-
ride, calcium gluconate, carboplatin, carmustine,
caspofungin, cefazolin, cefepime, cefotaxime, cef-
otetan, cefoxitin, ceftazidime, ceftriaxone, cefu-
roxime, ciprofloxacin, cisatracurium, cisplatin,
clindamycin, cyclophosphamide, cyclosporine,
cytarabine, dacarbazine, dactinomycin, daptomy-
cin, daunorubicin hydrochloride, dexametha-
sone, dexmedetomidine, dexrazoxane, digoxin,
diltiazem, diphenhydramine, dobutamine, doce-
taxel, dolasetron, dopamine, doripenem, doxoru-
bicin hydrochloride, doxorubicin liposome, dro-
peridol, enalaprilat, epinephrine, eptifibatide,
ertapenem, erythromycin, esmolol, etoposide,
etoposide phosphate, famotidine, fenoldopam,
fentanyl, fluconazole, fludarabine, fluorouracil,
foscarnet, fosphenytoin, furosemide, ganciclovir,
gemcitabine, gentamicin, glycopyrrolate, granise-
tron, haloperidol, heparin, hydrocortisone, hy-
dromorphone, ifosfamide, imipenem/cilastatin,
insulin, irinotecan, isoproterenol, ketorolac, la-
betalol, lansoprazole, lepirudin, leucovorin, levo-
floxacin, lidocaine, linezolid, lorazepam, magne-
sium sulfate, mannitol, mechlorethamine,
melphalan, meperidine, meropenem, mesna,
methohexital, methotrexate, methyldopa, meto-
clopramide, metoprolol, metronidazole, midazo-
lam, milrinone, mitomycin, mitoxantrone, mor-
phine, moxifloxacin, mycophenolate, nafcillin,
nalbuphine, naloxone, nesiritide, nitroglycerin,
nitroprusside, norepinephrine, octreotide, on-
dansetron, oxaliplatin, oxytocin, paclitaxel, pa-
lonosetron, pamidronate, pancuronium, panto-
prazole, pemetrexed, pemtamidine, pentazocin,

pentobarbital, phenobarbital, phenylephrine, pi-
peracillin/tazobactam, potassium acetate, potas-
sium chloride, potassium phosphate, procainam-
ide, prochlorperazine, promethazine,
propranolol, propofol, ranitidine, remifentanil,
rocuronium, sodium acetate, sodium bicarbon-
ate, sodium phosphate, streptozocin, succinyl-
choline, sufentanil, tacrolimus, tenioposide, the-
ophylline, thiopental, thiotepa, ticarcillin/
clavulanate, tirofiban, tobramycin, topotecan, tri-
methoprim/sulfamethoxazole, vancomycin, vaso-
pressin, vecuronium, vinblastine, vincristine, vi-
norelbine, zidovudine, zoledronic acid.

● Y-Site Incompatibility: amiodarone, ampho-
tericin B colloidal, bleomycin, chloramphenicol,
chlorpromazine, dantrolene, diazepam, epirubi-
cin, esomeprazole, hydralazine, idarubicin, ni-
cardipine, phenytoin, quinapristin/dalfopristin,
verapamil.

Patient/Family Teaching
● Advise patient that full course of therapy should

be completed, even if feeling better. Skipping
doses or not completing full course of therapy
may result in decreased effectiveness and in-
creased risk of bacterial resistance.

● Instruct patient to notify health care professional
if fever and diarrhea develop, especially if stool
contains blood, pus, or mucus. Advise patient not
to treat diarrhea without consulting health care
professional.

● Advise patient to report the signs of superinfec-
tion (black, furry overgrowth on the tongue, vagi-
nal itching or discharge, loose or foul-smelling
stools). Skin rash, pruritus, and urticaria should
also be reported.

● Advise female patient to use a nonhormonal
method of contraception while taking tigecycline
and until next menstrual period.

Evaluation/Desired Outcomes
● Resolution of signs and symptoms of infection.

tioconazole, See ANTIFUNGALS
(VAGINAL).

tiotropium (tye-o-trope-ee-yum)
Spiriva
Classification
Therapeutic: bronchodilators
Pharmacologic: anticholinergics

Pregnancy Category C
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Indications
Long-term maintenance treatment of bronchospasm
due to COPD. Reducing exacerbations in patients
with COPD.

Action
Acts as anticholinergic by selectively and reversibly
inhibiting M3 receptors in smooth muscle of airways.
Therapeutic Effects: Decreased incidence and
severity of bronchospasm.

Pharmacokinetics
Absorption: 19% absorbed following inhalation.
Distribution: Extensive tissue distribution; due to
route of administrationqconcentrations occur in
lung.
Metabolism and Excretion: 74% excreted un-
changed in urine; 25% of absorbed drug is metabo-
lized.
Half-life: 5–6 days.

TIME/ACTION PROFILE (bronchodilation)

ROUTE ONSET PEAK DURATION

inhaln rapid 5 min 24 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity to tiotro-
pium or ipratropium; Concurrent ipratropium.
Use Cautiously in: Hypersensitivity to atropine or
milk proteins; Narrow-angle glaucoma, prostatic hy-
perplasia, bladder neck obstruction (may worsen
condition); CCr �50 mL/min (monitor closely); OB,
Lactation, Pedi: Pregnancy, lactation, or children
(safety not established).

Adverse Reactions/Side Effects
EENT: glaucoma. Resp: paradoxical broncho-
spasm. CV: tachycardia. GI: dry mouth, constipa-
tion. GU: urinary difficulty, urinary retention.
Derm: rash. Misc: hypersensitivity reactions in-
cluding ANGIOEDEMA.

Interactions
Drug-Drug: Should not be used concurrently with
ipratropium due to risk of additive anticholinergic
effects.

Route/Dosage
Inhaln (Adults): 18 mcg once daily.

Availability
Dry powder capsules for inhalation: 18 mcg.
Cost: $261.99/30 capsules.

NURSING IMPLICATIONS
Assessment
● Inhaln: Assess respiratory status (rate, breath

sounds, degree of dyspnea, pulse) before admin-
istration and at peak of medication. Consult

health care professional about alternative medi-
cation if severe bronchospasm is present; onset
of action is too slow for patients in acute distress.
If paradoxical bronchospasm (wheezing) occurs,
withhold medication and notify health care pro-
fessional immediately.

Potential Nursing Diagnoses
Ineffective airway clearance (Indications)
Risk for activity intolerance (Indications)

Implementation
● Do not confuse Spiriva (tiotropium) with Inspra

(eplerenone).
● Inhaln: See Appendix D for administration of in-

halation medications.

Patient/Family Teaching
● Instruct patient to take medication as directed.

Capsules are for inhalation only and must not be
swallowed. Take missed doses as soon as remem-
bered unless almost time for the next dose; space
remaining doses evenly during day. Do not dou-
ble doses.

● Advise patient that tiotropium is not to be used for
acute bronchospasm attacks, but may be contin-
ued during an acute exacerbation.

● Instruct patient in proper use and cleaning of the
Handihaler inhaler. Review the Patient’s In-
structions for Use guide with patient. Capsules
should be stored in sealed blisters; remove im-
mediately before use or effectiveness of capsules
is reduced. Tear blister strip carefully to expose
only one capsule at a time. Discard capsules that
are inadvertently exposed to air. Spiriva should
be administered only via the Handihaler and the
Handihaler should not be used with other medi-
cations. When disposing of capsule, tiny amount
of powder left in capsule is normal.

● Advise patient to notify health care professional
immediately if signs and symptoms of angio-
edema (swelling of the lips, tongue, or throat,
itching, rash) or signs of glaucoma (eye pain or
discomfort, blurred vision, visual halos or col-
ored images in association with red eyes from
conjunctival congestion and corneal edema) oc-
cur.

● Caution patient to avoid spraying medication in
eyes; may cause blurring of vision and pupil dila-
tion.

● Advise patient that rinsing mouth after using in-
haler, good oral hygiene, and sugarless gum or
candy may minimize dry mouth; usually resolves
with continued treatment.

● Advise patient to inform health care professional
if pregnancy is planned or suspected or if breast-
feeding.
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● Instruct patient to notify health care professional
of all Rx or OTC medications, vitamins, or herbal
products being taken and consult health care
professional before taking any new medications,
including eye drops.

Evaluation/Desired Outcomes
● Decreased dyspnea.
● Improved breath sounds.
● Fewer exacerbations in patients with COPD.

tipranavir (ti-pran-a-veer)
Aptivus
Classification
Therapeutic: antiretrovirals
Pharmacologic: protease inhibitors

Pregnancy Category C

Indications
Advanced HIV disease resistant to more than one
protease inhibitor (must be used with ritonavir).

Action
Inhibits processing of viral polyproteins, preventing
formation of mature virions. Therapeutic Effects:
Decreased viral load and sequelae of HIV infection.

Pharmacokinetics
Absorption: Well absorbed following oral admin-
istration.
Distribution: Unknown.
Protein Binding: �99.9%.
Metabolism and Excretion: Rapidly and exten-
sively metabolized (primarily by CYP3A4), requiring
co-administration with ritonavir as a metabolic in-
hibitor to achieve therapeutic blood levels; elimi-
nated mostly in feces, minimal renal excretion.
Half-life: 5.5–6 hr.

TIME/ACTION PROFILE (blood levels*)

ROUTE ONSET PEAK DURATION

PO rapid 2 hr 12 hr

* With ritonavir

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Moderate
to severe hepatic impairment (Child-Pugh Class B or
C); Concurrent use of some antiarrhythmics (amio-
darone, flecainide, propafenone, quinidine), ergot
derivatives, sildenafil (Revatio), alfuzosin, midazo-
lam (oral) or triazolam.
Use Cautiously in: Known sulfonamide allergy
(contains sulfa moiety); Pre-existing liver disease
(mayqrisk of hepatotoxicity); History of or risk fac-

tors for diabetes (may cause hyperglycemia); Hemo-
philia (mayqrisk of bleeding); Patients atqrisk for
bleeding.

Adverse Reactions/Side Effects
CV: INTRACRANIAL HEMORRHAGE, fatigue, headache.
GI: HEPATOTOXICITY, abdominal pain, diarrhea, nau-
sea, vomiting. Derm: rash (qin women and peds).
Endo: hyperglycemia. Metab:qcholesterol,qtri-
glycerides. Misc: allergic reactions, bleeding, fat re-
distribution, fever, immune reconstitution syn-
drome.

Interactions
Drug-Drug:qblood levels and risk of toxicity
from some antiarrhythmics (amiodarone, fle-
cainide, propafenone, quinidine), ergot deriv-
atives (dihydroergotamine, ergonovine, ergot-
amine, methylergonovine), sildenafil
(Revatio), alfuzosin, midazolam (oral), and
triazolam; concurrent use contraindicated. Mayq
risk of adverse effects with salmeterol; concurrent
use not recommended. Mayqbosentan levels; ini-
tiate bosentan at 62.5 mg once daily or every other
day; if patient already receiving bosentan, discon-
tinue bosentan at least 36 hr before initiation of ti-
pranavir and then restart bosentan at least 10 days
later at 62.5 mg once daily or every other day. May
qtadalafil (Adcirca) levels; initiate tadalafil (Ad-
circa) at 20 mg once daily; if patient already receiv-
ing tadalfil (Adcirca), discontinue tadalafil (Ad-
circa) at least 24 hr before initiation of tipranavir
and then restart tadalafil (Adcirca) at least 7 days
later at 20 mg once daily. Mayqcolchicine levels;
pdose of colchicine; do not administer colchicine
if patients have renal or hepatic impairment. Mayp
levels of raltegravir. Concurrent use with ritona-
vir may lead to intracranial hemorrhage. Antacids
pabsorption (separate dosing). Hormonal con-
traceptives mayqrisk of rash. Maypeffectiveness
of hormonal contraceptives.qrisk of bleeding
with antiplatelets, anticoagulants, or vitamin E.
Enfuvirtide mayqlevels.

Route/Dosage
PO (Adults): 500 mg twice daily with ritonavir 200
mg twice daily.
PO (Children �2 yr): 14 mg/kg (max: 500 mg/
dose) twice daily with ritonavir 6 mg/kg (max: 200
mg/dose) twice daily; if intolerance develops, may
pdose to tipranavir 12 mg/kg twice daily with rito-
navir 5 mg/kg twice daily.
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Availability
Capsules: 250 mg. Oral solution (buttermint-
butter toffee): 100 mg/mL (contains vitamin E 116
int. units/mL).

NURSING IMPLICATIONS
Assessment
● Assess for change in severity of HIV symptoms

and for symptoms of opportunistic infections dur-
ing therapy.

● Monitor for hepatitis (fatigue, malaise, anorexia,
nausea, jaundice, bilirubinuria, acholic stools,
liver tenderness, hepatomegaly).

● Assess for sulfa allergy. May be cross sensitive.
● Lab Test Considerations: Monitor viral load

and CD4 counts regularly during therapy.
● May causeqAST andqALT; monitor prior to and

frequently during therapy. Discontinue tipranavir
if symptomaticqof AST and ALT of 10 times the
upper limit of normal or symptomaticqof AST
and ALT of 5–10 times the upper limit of normal
and bilirubinq2.5 time the upper limit of normal
occur.

● Monitor triglyceride and cholesterol levels prior
to and periodically during therapy; may causeq.

● May cause hyperglycemia. Monitor blood glucose
carefully, especially in patients with diabetes.

Potential Nursing Diagnoses
Risk for infection (Indications)
Noncompliance (Patient/Family Teaching)

Implementation
● PO: Administer tipranavir with ritonavir tablets

twice daily with meals. Administer tipranavir with
ritonavir capsules with or without meals. Swallow
capsules whole, do not open or chew. Bioavaila-
bility is increased with high fat meal.

● Store capsules in refrigerator. Use within 60 days
of opening bottle. Write opening date on label; do
not use after expiration date written. If used away
from home, bottle may be kept at room tempera-
ture in a cool place.

Patient/Family Teaching
● Emphasize the importance of taking tipranavir as

directed, at evenly spaced times throughout day.
Patients should read the Patient Package Insert
before initiating therapy and with each prescrip-
tion refill. Do not take more than prescribed
amount and do not stop taking without consulting
health care professional. Take missed doses as
soon as remembered; do not double doses.

● Advise patients taking oral solution not to take
supplemental vitamin E greater than a standard
multivitamin; oral solution contains 116 IU/mL of
vitamin E which is higher than the RDA (adults 30
IU, pediatrics approximately 10 IU).

● Instruct patient that tipranavir should not be
shared with others.

● Instruct patient to notify health care professional
of all Rx or OTC medications, vitamins, or herbal
products being taken and consult health care
professional before taking any new medications.

● Inform patient that tipranavir does not cure AIDS
or prevent associated or opportunistic infections.
Tipranavir does not reduce the risk of transmis-
sion of HIV to others through sexual contact or
blood contamination. Caution patient to use a
condom during sexual contact and to avoid shar-
ing needles or donating blood to prevent spread-
ing the AIDS virus to others.

● Advise patients stop taking tipranavir and ritona-
vir and notify health care professional immedi-
ately if signs of hepatitis (fatigue, malaise, ano-
rexia, nausea, jaundice) or unusual bleeding
occur. May require discontinuation of therapy.

● Inform patient that tipranavir may cause hypergly-
cemia. Advise patient to notify health care profes-
sional if increased thirst or hunger; unexplained
weight loss; increased urination; fatigue; or dry,
itchy skin occurs.

● Advise women taking hormonal contraceptives to
use a nonhormonal form of contraception during
tipranavir therapy, and of increased risk of rash.

● Inform patient that redistribution and accumula-
tion of body fat may occur, causing central obe-
sity, dorsocervical fat enlargement (buffalo
hump), peripheral wasting, breast enlargement,
and cushingoid appearance. The cause and long-
term effects are not known.

● Emphasize the importance of regular follow-up
exams and blood counts to determine progress
and monitor for side effects.

Evaluation/Desired Outcomes
● Delayed progression of AIDS and decreased op-

portunistic infections in patients with HIV.
● Decrease in viral load and improvement in CD4

cell counts.

HIGH ALERT

tirofiban (tye-roe-fye-ban)
Aggrastat
Classification
Therapeutic: antiplatelet agents
Pharmacologic: glycoprotein IIb/IIIa inhibi-
tors

Pregnancy Category B

Indications
Treatment of acute coronary syndrome (unstable
angina/non–Q-wave MI), including patients who
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will be managed medically and those who will un-
dergo percutaneous transluminal angioplasty
(PCTA) or atherectomy. Used concurrently with as-
pirin and heparin.

Action
Decreases platelet aggregation by reversibly antago-
nizing the binding of fibrinogen to the glycoprotein
IIb/IIIa binding site on platelet surfaces. Thera-
peutic Effects: Inhibition of platelet aggregation
resulting in decreased incidence of new MI, death,
or refractory ischemia with the need for repeat car-
diac procedures.

Pharmacokinetics
Absorption: IV administration results in complete
bioavailability.
Distribution: Unknown.
Metabolism and Excretion: Excreted mostly
unchanged by the kidneys (65%); 25% excreted un-
changed in feces.
Half-life: 2 hr.

TIME/ACTION PROFILE (effects on platelet
function)

ROUTE ONSET PEAK DURATION

IV rapid 30 min† brief‡

†�90% inhibition of platelet aggregation at end of initial 30-
min infusion
‡Inhibition is reversible following cessation of infusion

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Active inter-
nal bleeding or history of bleeding within previous
30 days; History of intracranial hemorrhage, intra-
cranial neoplasm, arteriovenous malformation or
aneurysm; History of thrombocytopenia during pre-
vious tirofiban therapy; History of hemorrhagic
stroke or other stroke within 30 days; Major surgi-
cal procedure or severe physical trauma within 30
days; History, symptoms, or other findings associ-
ated with aortic aneurysm; Severe hypertension (sys-
tolic BP �180 mm Hg and/or diastolic BP �110 mm
Hg); Concurrent use of other glycoprotein IIb/IIIa
receptor antagonists; Acute pericarditis; Lactation:
Lactation.
Use Cautiously in: Platelet count �150,000/
mm3; Hemorrhagic retinopathy; Female patients (q
risk of bleeding); Severe renal insufficiency (prate
of infusion by 50% if CCr �30 mL/min); OB, Pedi:
Safety not established; use in pregnancy only if
clearly needed; Geri:qrisk of bleeding.

Adverse Reactions/Side Effects
Noted for patients receiving heparin and aspirin in
addition to tirofiban.

CNS: dizziness, headache. CV: bradycardia, coro-
nary dissection, edema, vasovagal reaction. GI: nau-
sea. Derm: hives, rash. Hemat: bleeding, throm-
bocytopenia. MS: leg pain. Misc: fever,
hypersensitivity reactions, pelvic pain, sweating.

Interactions
Drug-Drug: Concurrent use of aspirin, NSAIDs,
warfarin, heparin, heparin-like agents, abcixi-
mab, eptifibatide, clopidogrel, ticlopidine, or
dipyridamole mayqrisk of bleeding, although
these agents are frequently used together or in se-
quence. Risk of bleeding may beqby concurrent
use of cefotetan, cefoperazone, or valproic
acid.
Drug-Natural Products:qanticoagulant effect
and bleeding risk with anise, arnica, chamomile,
clove, dong quai, fenugreek, feverfew, garlic,
ginger, ginkgo, Panax ginseng, licorice, and
others.

Route/Dosage
IV (Adults): 0.4 mcg/kg/min for 30 min, then 0.1
mcg/kg/min, continued throughout angiography and
for 12–24 hr after angioplasty or atherectomy.

Renal Impairment
IV (Adults): CCr �30 mL/min— 0.2 mcg/kg/min
for 30 min, then 0.05 mcg/kg/min, continued
throughout angiography and for 12–24 hr after an-
gioplasty or atherectomy.

Availability
Premixed solution for infusion: 5 mg/100 mL
(50 mcg/mL) in 100-mL single-dose containers,
12.5 mg/250 mL (50 mcg/mL) in 250-mL single-
dose containers.

NURSING IMPLICATIONS
Assessment
● Assess for bleeding. Most common is oozing from

the arterial access site for cardiac catheterization.
Arterial and venous punctures, IM injections, and
use of urinary catheters, nasotracheal intubation,
and nasogastric tubes should be minimized. Non-
compressible sites for IV access should be
avoided. If bleeding cannot be controlled with
pressure, discontinue tirofiban and heparin im-
mediately.

● During vascular access, avoid puncturing poste-
rior wall of femoral artery. Maintain bedrest with
head of bed elevated 30� and affected limb re-
strained in a straight position while the vascular
sheath is in place. Heparin should be discontin-
ued for 3–4 hr and activated clotting time (ACT)
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�180 sec or activated partial thromboplastin
time (aPTT) �45 sec prior to pulling the sheath.
Use compressive techniques to obtain hemostasis
and monitor closely. Sheath hemostasis should be
maintained for �4 hr before discharge from the
hospital.

● Monitor for signs of thrombocytopenia (chills,
low-grade fever) during therapy.

● Lab Test Considerations: Assess hemoglobin,
hematocrit, and platelet count prior to tirofiban
therapy, within 6 hr following loading infusion,
and at least daily during therapy (more frequently
if evidence of significant decline). May causep
hemoglobin and hematocrit.

● If platelet countpto �90,000/mm3, perform ad-
ditional platelet counts to rule out pseudothrom-
bocytopenia. If thrombocytopenia is confirmed,
tirofiban and heparin should be discontinued and
condition monitored and treated.

● To monitor unfractionated heparin, assess aPTT 6
hr after the start of heparin infusion. Adjust hepa-
rin to maintain aPTT at approximately 2 times
control.

● May cause presence of urine and fecal occult
blood.

Potential Nursing Diagnoses
Ineffective tissue perfusion (Indications)

Implementation
● Do not confuse Aggrastat (tirofiban) with argatro-

ban.
● High Alert: Use of antiplatelet medications has

resulted in patient harm and/or death from inter-
nal hemorrhage or intracranial bleeding. Have
second practitioner independently check original
order, dosage calculations, and infusion pump
settings.

● Most patients receive heparin and aspirin concur-
rently with tirofiban.

● Do not administer solutions that are discolored
or contain particulate matter. Discard unused
portion.

IV Administration

● pH: 5.5–6.5.
● Intermittent Infusion: Diluent: Tirofiban in-

jection premix is ready for administration and
dose not require any further dilution. Concen-
tration: 50 mcg/mL. Rate: Based on patient’s
weight (see Route/Dosage section).

● Y-Site Compatibility: acyclovir, alfentanil, allo-
pruinol, amifostine, amikacin, aminocaproic
acid, aminophylline, amiodarone, ampicillin, am-
picillin/sulbactam, anidulafungin, argatroban, ar-
senic trioxide, atracurium, atropine, azithromy-
cin, aztreonam, bivalirudin, bleomycin,
bumetanide, buprenorphine, busulfan, butor-

phanol, calcium chloride, calcium gluconate, ca-
preomycin, carboplatin, carmustine, caspofun-
gin, cefazolin, cefepime, cefotaxime, cefotetan,
cefoxitin, ceftazidime, ceftriaxone, cefuroxime,
chloramphenicol, chlorpromazine, ciprofloxacin,
cisatracurium, cisplatin, clindamycin, cyclophos-
phamide, cyclosporine, cytarabine, dacarbazine,
dactinomycin, daptomycin, dexamethasone, dex-
medetomidine, dexrazoxane, digoxin, diltiazem,
diphenhydramine, dobutamine, docetaxel, dola-
setron, dopamine, doxacurium, doxorubicin,
doxorubicin liposome, doxycycline, droperidol,
enalaprilat, ephedrine, epinephrine, epirubicin,
eptifibatide, ertapenem, erythromycin, esmolol,
etoposide, etoposide phosphate, famotidine, fen-
oldopam, fentanyl, fluconazole, fludarabine, fluo-
rouracil, foscarnet, fosphenytoin, furosemide,
ganciclovir, gemcitabine, gentamicin, glycopyrro-
late, granisetron, haloperidol, heparin, hydrala-
zine, hydrocortisone, hydromorphone, idarubi-
cin, ifosfamide, imipenem/cilastatin, insulin,
irinotecan, isoproterenol, ketorolac, labetalol,
leucovorin, levofloxacin, lidocaine, linezolid, lor-
azepam, magnesium sulfate, mannitol, mechlor-
ethamine, melphalan, meperidine, meropenem,
mesna, methylhexital, methotrexate, methyldo-
pate, methylprednisolone, metoclopramide, me-
toprolol, metronidazole, midazolam, milrinone,
mitomycin, mitoxantrone, mivacurium, mor-
phine, moxifloxacin, mycophenolate, nafcillin,
nalbuphine, naloxone, nesiritide, nicardipine, ni-
troglycerin, nitroprusside, norepinephrine, oc-
treotide, ondansetron, oxaliplatin, oxytocin, pa-
clitaxel, palonosetron, pamidronate,
pancuronium, pantoprazole, pemetrexed, pento-
barbital, phenobarbital, phentolamine, phenyl-
ephrine, piperacillin/tazobactam, potassium ace-
tate, potassium chloride, potassium phosphates,
procainamide, prochlorperazine, promethazine,
propranolol, quinupristin/dalfopristin, ranitidine,
remifentanil, rocuronium, sodium acetate, so-
dium bicarbonate, sodium phosphates, streptozo-
cin, succinylcholine, sufentanil, tacrolimus, teni-
poside, theophylline, thiopental, thiotepa,
ticarcillin/clavulanate, tigecycline, tobramycin,
topotecan, vancomycin, vasopressin, vecuronium,
verapanil, vinblastine, vincristine, vinorelbine,
voriconazole, zidovudine, zoledronic acid.

● Y-Site Incompatibility: amphotericin B col-
loidal, amphotericin B lipid complex, dantrolene,
diazepam, phenytoin.

Patient/Family Teaching
● Inform patient of the purpose of tirofiban.
● Instruct patient to notify health care professional

immediately if any bleeding is noted.



Name /bks_51510_deglin_dg/51510_t        02/21/2012 03:12PM     Plate # 0-Compositepg 1229   # 53

tiZANidine 1229

� Canadian drug name. � Genetic implication. Strikethrough � Discontinued.

*CAPITALS indicates life-threatening; underlines indicate most frequent.

T

Evaluation/Desired Outcomes
● Inhibition of platelet aggregation resulting in de-

creased incidence of new MI, death, or refractory
ischemia with the need for repeat cardiac proce-
dures.

tiZANidine (tye-zan-i-deen)
Zanaflex
Classification
Therapeutic: antispasticity agents (centrally
acting)
Pharmacologic: adrenergics

Pregnancy Category C

Indications
Increased muscle tone associated with spasticity due
to multiple sclerosis or spinal cord injury.

Action
Acts as an agonist at central alpha-adrenergic recep-
tor sites. Reduces spasticity by increasing presynap-
tic inhibition of motor neurons. Therapeutic Ef-
fects: Decreased spasticity, allowing better
function.

Pharmacokinetics
Absorption: Completely absorbed after oral ad-
ministration but rapidly metabolized, resulting in
40% bioavailability.
Distribution: Widely distributed.
Metabolism and Excretion: 95% metabolized
by the liver.
Half-life: 2.5 hr.

TIME/ACTION PROFILE (reduced muscle
tone)

ROUTE ONSET PEAK DURATION

PO unknown 1–2 hr 3–6 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity.
Use Cautiously in: Renal impairment; Concurrent
antihypertensive therapy; OB, Lactation, Pedi: Safety
not established; Geri: Dosepmay be necessary due
topclearance.
Exercise Extreme Caution in: Impaired hepatic
function.

Adverse Reactions/Side Effects
CNS: anxiety, depression, dizziness, sedation, weak-
ness, dyskinesia, hallucinations, nervousness.
EENT: blurred vision, pharyngitis, rhinitis. CV: hy-
potension, bradycardia. GI: abdominal pain, diar-
rhea, dry mouth, dyspepsia, constipation, hepatocel-

lular injury,qliver enzymes, vomiting. GU: urinary
frequency. Derm: rash, skin ulcers, sweating. MS:
back pain, myasthenia, paresthesia. Misc: fever,
speech disorder.

Interactions
Drug-Drug: Levels and effectsqby concurrent use
of hormonal contraceptives or alcohol.qrisk of
hypotension with alpha2-adrenergic agonist anti-
hypertensives (avoid concurrent use).qCNS de-
pression may occur with alcohol or other CNS de-
pressants including some antidepressants,
sedative/hypnotics, antihistamines, and opioid
analgesics. Concurrent CYP1A2 inhibitors (cip-
rofloxacin, fluvoxamine and others) mayqlevels
and risk of hypotension and excessive sedation.

Route/Dosage
PO (Adults): 4 mg q 6–8 hr initially (no more than
3 doses/24 hr);qby 2–4 mg/dose up to 8 mg/dose
or 24 mg/day (not to exceed 36 mg/day). Some pa-
tients may tolerate twice-daily dosing.

Availability (generic available)
Tablets: 2 mg, 4 mg. Capsules: 2 mg, 4 mg, 6 mg.

NURSING IMPLICATIONS
Assessment
● Assess muscle spasticity before and periodically

during therapy.
● Monitor BP and pulse, especially during dose ti-

tration. May cause orthostatic hypotension,
bradycardia, dizziness, and, rarely, syncope. Ef-
fects are usually dose related.

● Observe patient for drowsiness, dizziness, and as-
thenia. A change in dose may alleviate these prob-
lems.

● Lab Test Considerations: Monitor liver func-
tion tests before and at 1, 3, and 6 mo of therapy.
May causeqin serum glucose, alkaline phospha-
tase, AST, and ALT levels.

Potential Nursing Diagnoses
Impaired physical mobility (Indications)
Risk for injury (Adverse Reactions)

Implementation
● Do not confuse tizanidine with tiagabine.
● Doses should be titrated carefully to prevent side

effects.
● PO: May be taken without regard to meals.

Patient/Family Teaching
● Instruct patient to take tizanidine as directed. Ti-

zanidine may need to be discontinued gradually.
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● May cause dizziness and drowsiness. Advise pa-
tient to avoid driving or other activities requiring
alertness until response to drug is known.

● Instruct patient to change positions slowly to min-
imize orthostatic hypotension.

● Advise patient to avoid concurrent use of alcohol
or other CNS depressants while taking this medi-
cation.

Evaluation/Desired Outcomes
● Decrease in muscle spasticity with an increased

ability to perform activities of daily living.

tobramycin, See AMINOGLYCOSIDES.

REMS

tocilizumab (toe-si-liz-oo-mab)
Actemra
Classification
Therapeutic: antirheumatics, immunosup-
pressants
Pharmacologic: interleukin antagonists

Pregnancy Category C

Indications
Treatment of adults with moderately- to severely-ac-
tive rheumatoid arthritis who have not responded to
one or more tumor necrosis factor (TNF) antagonist
therapies (may be used alone or with methotrexate
or other disease-modifying antirheumatic drugs
[DMARDs]). Active systemic juvenile idiopathic ar-
thritis.

Action
Acts as in inhibitor of interleukin-6 (IL-6) receptors
by binding to them. IL-6 is a mediator of various in-
flammatory processes. Therapeutic Effects:
Slowed progression of rheumatoid arthritis or sys-
temic juvenile idiopathic arthritis.

Pharmacokinetics
Absorption: IV administration results in complete
bioavailability.
Distribution: Unknown.
Metabolism and Excretion: Unknown.
Half-life: 4 mg/kg dose—up to 11 days; 8 mg/
kg—up to 13 days.

TIME/ACTION PROFILE (improvement)

ROUTE ONSET PEAK DURATION

IV within 1 mo 4 mos unknown

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Serious in-
fections; Active hepatic disease/impairment; Abso-

lute neutrophil count (ANC) �2000/mm3 (�500/
mm3 while on therapy) or platelet count below
100,000/mm3 (�50,000/mm3 while on therapy);
Lactation: Not recommended.
Use Cautiously in: Patients at risk for GI perfora-
tion, including patients with diverticulitis; Renal or
hepatic impairment; Patients with tuberculosis risk
factors; Geri:qrisk of adverse reactions; OB: Use
only if potential benefit justifies potential risk to fe-
tus; ; Pedi: Safety and ness not established.

Adverse Reactions/Side Effects
CNS: headache, dizziness. EENT: nasopharyngitis.
Resp: upper respiratory tract infections. CV: hy-
pertension. GI: GASTROINTESTINAL PERFORATION,q
liver enzymes. Derm: rash. Hemat: NEUTROPENIA,
THROMBOCYTOPENIA. Metab:qlipids. Misc: SERI-
OUS INFECTIONS INCLUDING TUBERCULOSIS, DISSEMI-
NATED FUNGAL INFECTIONS AND INFECTIONS WITH OP-
PORTUNISTIC PATHOGENS, hypersensitivity reactions
including ANAPHYLAXIS, infusion reactions.

Interactions
Drug-Drug: May alter the activity of CYP450 en-
zymes ; the effects of the following drugs should be
monitored: cyclosporine, theophylline, warfa-
rin, hormonal contraceptives, atorvastatin and
lovastatin. Other drugs which are substrates for
this system should also be monitored; effect may
persist for several weeks after discontinuation. May
pantibody response to andqrisk of adverse reac-
tions to live virus vaccines; do not administer con-
currently.

Route/Dosage
Rheumatoid Arthritis
IV (Adults): 4 mg/kg every 4 wk; may beqto 8 mg/
kg given every 4 wk based on clinical response.

Systemic Juvenile Idiopathic Arthritis
IV (Children �2 yr and �30 kg): 12 mg/kg every
2 wk.
IV (Children �2 yr and �30 kg): 8 mg/kg every
2 wk.

Availability
Solution for IV infusion (requires dilution):
20 mg/mL.

NURSING IMPLICATIONS
Assessment
● Assess pain and range of motion before and peri-

odically during therapy.
● Assess for signs of infection (fever, dyspnea, flu-

like symptoms, frequent or painful urination, red-
ness or swelling at the site of a wound), including
tuberculosis, prior to injection. Tocilizumab is
contraindicated in patients with active infection.
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New infections should be monitored closely; most
common are upper respiratory tract infections,
bronchitis, and urinary tract infections. Signs and
symptoms of inflammation may be lessened due
to suppression from tocilizumab. Infections may
be fatal, especially in patients taking immunosup-
pressive therapy. If patient develops a serious in-
fection, discontinue tocilizumab until infection is
controlled.

● Monitor for injection site reactions (redness and/
or itching, rash, hemorrhage, bruising, pain, or
swelling). Rash will usually disappear within a
few days. Application of a towel soaked in cold
water may relieve pain or swelling.

● Monitor patient for signs of anaphylaxis (urti-
caria, dyspnea, facial edema) following injection.
Medications (antihistamines, corticosteroids, epi-
nephrine) and equipment should be readily avail-
able in the event of a severe reaction. Discontinue
tocilizumab immediately if anaphylaxis or other
severe allergic reaction occurs.

● Assess patient for latent tuberculosis with a tuber-
culin skin test prior to initiation of therapy. Treat-
ment of latent tuberculosis should be started be-
fore therapy with tocilizumab.

● Assess for signs and symptoms of systemic fungal
infections (fever, malaise, weight loss, sweats,
cough, dypsnea, pulmonary infiltrates, serious
systemic illness with or without concomitant
shock). Ascertain if patient lives in or has traveled
to areas of endemic mycoses. Consider empiric
antifungal treatment for patients at risk of histo-
plasmosis and other invasive fungal infections un-
til the pathogens are identified. Consult with an
infectious diseases specialist. Consider stopping
tocilizumab until the infection has been diag-
nosed and adequately treated.

● Lab Test Considerations: Assess CBC with
platelet count and liver function prior to initiating
therapy and every 4–8 wks during therapy. Do
not administer tocilizumab to patients with an ab-
solute neutrophil count (ANC) �2000/mm3,
platelet count �100,000/mm3, or ALT or AST
above 1.5 times the upper limit of normal (ULN).

● If ANC � 1000/mm3, maintain dose. If ANC 500–
1000/mm3, interrupt tocilizumab until ANC
�1000/mm3, then resume at 4 mg/kg andqto 8
mg/kg as clinically appropriate. If ANC �500/
mm3, discontinue tocilizumab.

● If platelet count 50,000–100,000/mm3, inter-
rupt dosing until platelet count is �100,000/
mm3then resume at 4 mg/kg andqto 8 mg/kg as
clinically appropriate. If platelet count is
�50,000/mm3, discontinue tocilizumab.

● If liver enzymes persistentlyq�1–3x ULN, re-
duce tocilizumab dose to 4 mg/kg or interrupt
until AST/ALT have normalized. If �3–5x ULN
(confirmed by repeat testing), interrupt tocili-
zumab until �3x ULN and follow recommenda-
tions forq�1–3x ULN. If �5x ULN, discontinue
tocilizumab.

● Monitor lipid levels every 4–8 wks following ini-
tiation of therapy, then at 6 month intervals. May
causeqtotal cholesterol, triglycerides, LDL cho-
lesterol, and/or HDL cholesterol.

Potential Nursing Diagnoses
Chronic pain (Indications)
Risk for infection (Adverse Reactions)

Implementation
● Administer a tuberculin skin test prior to admin-

istration of tocilizumab. Patients with latent TB
should be treated for TB prior to therapy.

● Immunizations should be current prior to initiat-
ing therapy. Patients on tocilizumab may receive
concurrent vaccinations, except for live vaccines.

● Do not administer solutions that are discolored
or contain particulate matter. Discard unused so-
lution.

● Other DMARDs should be continued during tocil-
izumab therapy.

IV Administration

● pH: 6.5.
● Intermittent Infusion: Diluent: Withdraw

volume of 0.9% NaCl from a 100 mL bag equal to
volume of solution required for patient’s dose.
Slowly add tocilizumab from each vial to infusion
bag. Invert slowly to mix; avoid foaming. Do not
infuse solutions that are discolored or contain
particulate matter. Diluted solution is stable for
24 hr if refrigerated or at room temperature; pro-
tect from light. Allow solution to reach room tem-
perature before infusing. Rate: Infuse over 60
min. Do not administer via IV push or bolus.

● Y-Site Incompatibility: Do not infuse concomi-
tantly in the same line with other drugs.

Patient/Family Teaching
● Instruct patient on the purpose for tocilizumab. If

a dose is missed, contact health care professional
to schedule next infusion.

● Caution patient to notify health care professional im-
mediately if signs of infection (fever, sweating, chills,
muscle aches, cough, shortness of breath, blood in
phlegm, weight loss, warm, red or painful skin or
sores, diarrhea or stomach pain, burning on urina-
tion, urinary frequency, feeling tired), fever and
stomach-area pain that does not go away, change
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bowel habits, severe rash, swollen face, or difficulty
breathing occurs while taking.

● Instruct patient to notify health care professional
of all Rx or OTC medications, vitamins, or herbal
products being taken and consult health care
professional before taking any new medications.

● Instruct patient to notify health care professional of
medication regimen prior to treatment or surgery.

● Advise female patients to notify health care pro-
fessional if pregnancy is planned or suspected or
if breastfeeding, Pregnant women should be en-
couraged to participate in the pregnancy registry
by calling 1-877-311-8972.

Evaluation/Desired Outcomes
● Decreased pain and swelling with decreased rate

of joint destruction in patients with rheumatoid
arthritis or systemic idiopathic juvenile arthritis.

tolcapone (tole-ka-pone)
Tasmar
Classification
Therapeutic: antiparkinson agents
Pharmacologic: catechol-O-methyltransferase
inhibitors

Pregnancy Category C

Indications
Management of Parkinson’s disease with carbidopa/
levodopa in patients without severe movement ab-
normalities who do not respond to other treatment.

Action
Acts as a selective and reversible inhibitor of the enzyme
catechol-O-methyltransferase. Inhibition of this enzyme
prevents the breakdown of levodopa, greatly increasing
its availability to the CNS. Therapeutic Effects: Pro-
longs duration of response to levodopa without end-of-
dose motor fluctuations. Decreased signs and symp-
toms of Parkinson’s disease.

Pharmacokinetics
Absorption: Rapidly absorbed following oral ad-
ministration with 65% bioavailability.
Distribution: Unknown.
Protein Binding: �99% bound to plasma pro-
teins.
Metabolism and Excretion: Mostly metabolized
by the liver; �0.5% excreted unchanged in urine.
Half-life: 2–3 hr.

TIME/ACTION PROFILE (blood levels)

ROUTE ONSET PEAK DURATION

PO unknown 1.7 hr 8 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Concurrent
MAO inhibitor therapy; Clinical evidence of liver dis-
ease.
Use Cautiously in: Severe renal impairment
(safety not established if CCr �25 mL/min); OB:
Lactation: Safety not established.

Adverse Reactions/Side Effects
CNS: headache, sleep disorder, hallucinations, syn-
cope, urges (gambling, sexual). CV: orthostatic hy-
potension. GI: HEPATOTOXICITY, HEPATIC FAILURE,
constipation, diarrhea, anorexia, elevated liver en-
zymes, nausea, vomiting. GU: hematuria, yellow dis-
coloration of urine. Derm:qsweating, melanoma.
Neuro: dyskinesia, dystonia.

Interactions
Drug-Drug: Concurrent use with MAO inhibitors
is not recommended; both agents inhibit the meta-
bolic pathways of catecholamines. Mayqthe effects
of methyldopa, apomorphine, dobutamine, or
isoproterenol; dose reduction may be necessary.
qthe bioavailability of levodopa by two-fold; this is
a desired effect.

Route/Dosage
PO (Adults): 100 mg 3 times daily; may be cau-
tiously increased to 200 mg 3 times daily if benefit is
justified.

Availability
Tablets: 100 mg, 200 mg.

NURSING IMPLICATIONS
Assessment
● Assess patient for signs and symptoms of Parkin-

son’s disease (tremor, muscle weakness and ri-
gidity, ataxic gait) prior to and throughout ther-
apy.

● Assess BP periodically during therapy.
● Monitor for signs and symptoms of liver dysfunc-

tion (persistent nausea, fatigue, lethargy, ano-
rexia, jaundice, dark urine, pruritus, right upper
quadrant tenderness) periodically during ther-
apy.

● Lab Test Considerations: Monitor liver func-
tion tests before every 2–4 wk for the first 6 mo
following initiation or dose increase and periodi-
cally thereafter. Discontinue tolcapone if liver
function tests reach two times the upper limit of
normal or if jaundice occurs; do not reinstate.

Potential Nursing Diagnoses
Impaired physical mobility (Indications)
Risk for injury (Indications, Side Effects)
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Implementation
● PO: Administer 1st dose of the day of tolcapone

together with carbidopa/levodopa. Administer
subsequent doses 6 and 12 hr later.

● May be administered without regard to food.

Patient/Family Teaching
● Instruct patient to take medication as directed.

Caution patient not to discontinue medication
without consulting health care professional.
Abrupt discontinuation or rapid dose reduction
may result in neuroleptic malignant syndrome
(elevated temperature, muscular rigidity, altered
consciousness).

● Caution patient to make position changes slowly
to minimize orthostatic hypotension, especially at
the beginning of therapy.

● May affect mental and/or motor performance.
Caution patient to avoid driving or other activities
requiring alertness until response to medication
is known.

● Advise patient to avoid taking alcohol or other
CNS depressants concurrently with tolcapone.

● Inform patient and caregiver that hallucinations,
nausea, dyskinesia, or dystonia may occur during
tolcapone therapy.

● Advise patient to notify health care professional if
symptoms of liver failure (clay-colored stools,
jaundice, fatigue, loss of appetite, lethargy), sus-
picious or unusual skin changes, hallucinations,
or new or increased gambling, sexual, or other
intense urges occur.

● Advise patient to notify health care professional if
pregnancy is planned or suspected.

● Instruct patient to notify health care professional
if persistent diarrhea occurs.

● Emphasize the importance of routine follow-up
exams.

Evaluation/Desired Outcomes
● Decrease in signs and symptoms of Parkinson’s

disease.

tolnaftate, See ANTIFUNGALS
(TOPICAL).

tolterodine (tol-ter-oh-deen)
Detrol, Detrol LA
Classification
Therapeutic: urinary tract antispasmodics
Pharmacologic: anticholinergics

Pregnancy Category C

Indications
Treatment of overactive bladder function that results
in urinary frequency, urgency, or urge incontinence.

Action
Acts as a competitive muscarinic receptor antagonist
resulting in inhibition of cholinergically mediated
bladder contraction. Therapeutic Effects: De-
creased urinary frequency, urgency, and urge incon-
tinence.

Pharmacokinetics
Absorption: Well absorbed (77%) following oral
administration.
Distribution: Unknown.
Protein Binding: 96.3%.
Metabolism and Excretion: Extensively metabo-
lized by the liver (primarily by CYP2D6 isoenzyme)
(the CYP2D6 enzyme system exhibits genetic poly-
morphism; �7% of population may be poor meta-
bolizers and may have significantlyqtolterodine
concentrations and anqrisk of adverse effects);
one metabolite (5-hydroxymethyltolterodine) is ac-
tive; other metabolites are excreted in urine.
Half-life: Tolterodine— 1.9–3.7 hr; 5-hydroxy-
methyltolterodine—2.9–3.1 hr.

TIME/ACTION PROFILE (effects on bladder
function)

ROUTE ONSET PEAK DURATION

PO unknown unknown 12 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivty to toltero-
dine or fesoterodine; Urinary retention; Gastric re-
tention; Uncontrolled angle-closure glaucoma; Lac-
tation: Lactation.
Use Cautiously in: GI obstructive disorders, in-
cluding pyloric stenosis (qrisk of gastric retention);
Significant bladder outflow obstruction (qrisk of
urinary retention); Controlled angle-closure glau-
coma; Myasthenia gravis; Significant hepatic impair-
ment (lower doses recommended); Impaired renal
function; OB: Safety not established; use only if po-
tential maternal benefit justifies potential risk to fe-
tus; Pedi: Safety not established.

Adverse Reactions/Side Effects
CNS: headache, dizziness. EENT: blurred vision,
dry eyes. GI: dry mouth, constipation, dyspepsia.
Derm: STEVENS-JOHNSON SYNDROME. Misc: ANAPHY-
LAXIS, ANGIOEDEMA.
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Interactions
Drug-Drug: Erythromycin, clarithromycin,
ketoconazole, itraconazole, and miconazole
may inhibit metabolism andqeffects.

Route/Dosage
PO (Adults): 2 mg twice daily as tablets; may be
lowered depending on response or 2–4 mg once
daily as extended-release capsules.
PO (Adults with impaired hepatic function or
concurrent enzyme inhibitors): 1 mg twice
daily.

Availability
Tablets: 1 mg, 2 mg. Cost: 1 mg $555.99/180, 2
mg $566.49/180. Extended-release capsules: 2
mg, 4 mg. Cost: 2 mg $459.89/90, 4 mg $474.98/
90.

NURSING IMPLICATIONS
Assessment
● Assess patient for urinary urgency, frequency, and

urge incontinence periodically during therapy.
● Monitor for signs and symptoms of anaphylaxis

and angioedema (difficulty breathing, upper air-
way obstruction, fall in BP, rash, swelling of face
or neck). Have emergency equipment readily
available.

● Assess for rash periodically during therapy. May
cause Stevens-Johnson syndrome or toxic epider-
mal necrolysis. Discontinue therapy if severe or if
accompanied with fever, general malaise, fatigue,
muscle or joint aches, blisters, oral lesions, con-
junctivitis, hepatitis and/or eosinophilia.

Potential Nursing Diagnoses
Impaired urinary elimination (Indications)
Urinary retention (Indications)

Implementation
● PO: Administer without regard to food.
● Extended-release capsules should be swallowed

whole; do not open or chew.

Patient/Family Teaching
● Instruct patient to take tolterodine as directed.
● May cause dizziness and blurred vision. Caution

patient to avoid driving or other activities requir-
ing alertness until response to medication is
known.

● Instruct patient to notify health care professional
immediately if rash or signs and symptoms of an-
aphylaxis or angioedema occur.

Evaluation/Desired Outcomes
● Decreased urinary frequency, urgency, and urge

incontinence.

REMS

tolvaptan (tol-vap-tan)
Samsca
Classification
Therapeutic: electrolyte modifiers
Pharmacologic: vasopressin antagonists

Pregnancy Category C

Indications
Treatment of significant hypervolemic and euvo-
lemic hyponatremia (serum sodium �125 mEq/L or
less marked symptomatic hyponatremia that has re-
sisted correction by fluid restriction), including pa-
tients with heart failure, cirrhosis, and Syndrome of
Inappropriate Antidiuretic Hormone (SIADH).

Action
Acts as a selective vasopressin V2-receptor antago-
nist, resulting in increased renal water excretion and
increased serum sodium. Therapeutic Effects:
Correction of hyponatremia.

Pharmacokinetics
Absorption: 40% absorbed following oral admin-
istration.
Distribution: �99%.
Metabolism and Excretion: Extensively metabo-
lized primarily by the CYP3A4 enzyme system; no re-
nal elimination.
Half-life: 12 hr.

TIME/ACTION PROFILE

ROUTE ONSET PEAK DURATION

PO within 8 hr 2–4 hr† 7 days

† Blood level

Contraindications/Precautions
Contraindicated in: Urgent need to acutely raise
serum sodium; Patients who cannot appropriately
sense/respond to thirst; Hypovolemic hyponatremia;
Concurrent use of strong or moderate CYP3A inhibi-
tors; Anuria; Lactation: Avoid use.
Use Cautiously in: Severe malnutrition, alcohol-
ism or advanced liver disease (qrisk of osmotic de-
myelination; correct electrolyte abnormalities at a
slower rates ); Cirrhosis (qrisk of GI bleeding, use
only when the need to treat outweighs risk); Geri:
May haveqsensitivity to effects; OB: Use only if the
potential benefit justifies the potential risk to the fe-
tus; Pedi: Safety and effectiveness not established.

Adverse Reactions/Side Effects
CNS: weakness. GI: constipation, dry mouth. GU:
polyuria. F and E: thirst. Metab: hyperglycemia.
Neuro: osmotic demyelination.
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Interactions
Drug-Drug: Strong inhibitors of the CYP3A
enzyme system including ketoconazole, clarith-
romycin, itraconazole, telithromycin, saquina-
vir, nelfinavir, ritonavir, and nefazodoneqlev-
els and mayqeffects and risk of toxicity; concurrent
use should be avoided. Moderate CYP 3A inhibi-
tors including erythromycin, fluconazole, apre-
pitant, diltiazem, and verapamil may have a sim-
ilar effect and should also be avoided. Inducers of
the CYP3A enzyme system including rifampin
canpblood levels and effectiveness; dosage adjust-
ments may be necessary. Levels and risk of toxicity
are alsoqP-gp inhibitors including cyclospor-
ine; dosage adjustments may be necessary. Mayq
digoxin levels; monitor carefully. Mayqrisk of hy-
perkalemia with angiotensin receptor blockers,
ACE inhibitors, and potassium-sparing diuret-
ics.
Drug-Food: Grapefruit juiceqlevels and the
risk of toxicity; avoid concurrent use.

Route/Dosage
PO (Adults): 15 mg once daily initially; may beqat
intervals of at least one day to 30 mg once daily, up
to a maximum of 60 mg once daily.

Availability
Tablets: 15 mg, 30 mg.

NURSING IMPLICATIONS
Assessment
● Monitor neurologic status and assess for signs

and symptoms of osmotic demyelination syn-
drome (trouble speaking, dysphagia, drowsiness,
confusion, mood changes, involuntary move-
ments, weakness, seizures), especially during ini-
tiation and after titration. If a rapidqin sodium
or symptoms occur, discontinue tolvaptan and
consider administration of hypotonic fluid.

● Monitor fluid balance. If hypovolemia occurs in-
terrupt or discontinue tolvaptan and provide sup-
portive care (monitor vital signs, balance fluid
and electrolytes).

● Lab Test Considerations: Monitor serum so-
dium levels frequently during initiation and dose
titration and periodically during therapy. Too
rapid correction of hyponatremia (�12 mEq/L/
24 hr) can cause osmotic demyelination syn-
drome.

● Monitor serum potassium in patients with serum
potassium �5 mEq/L or taking medication
known toqpotassium.

Potential Nursing Diagnoses
Risk for imbalanced fluid volume (Indications)

Implementation
● Initiate and re-initiate therapy in a hospital.
● Avoid fluid restriction during first 24 hr of ther-

apy.
● PO: Administer once daily without regard to

meals.

Patient/Family Teaching
● Instruct patient to take tolvaptan as direct. Avoid

drinking grapefruit juice during therapy; may
causeqlevels. Take missed doses as soon as re-
membered, but not if just before next dose; do
not double doses. Do not stop and restart ther-
apy. Restarting therapy may require hospitaliza-
tion.

● Inform patients they can continue fluid ingestion
in response to thirst during therapy and should
have water available to drink at all times during
therapy. Following discontinuation of therapy, re-
sume fluid restriction.

● Advise patient to notify health care professional of
all Rx or OTC medications, vitamins, or herbal
products being taken and to consult with health
care professional before taking other medica-
tions.

● Advise patient to notify health care professional if
signs of dehydration (vomiting, diarrhea, inability
to drink normally, dizziness, feeling faint) or
bleeding (vomiting bright red blood, dark blood
clots, or coffee-ground-like material; black, tarry
stools; bloody stools).

● Advise female patients to notify health care pro-
fessional if pregnancy is planned or suspected or
if breastfeeding.

Evaluation/Desired Outcomes
● Normalization of serum sodium levels.

REMS

topiramate (toe-peer-i-mate)
Topamax
Classification
Therapeutic: anticonvulsants, mood stabiliz-
ers

Pregnancy Category D

Indications
Seizures including: partial-onset, primary general-
ized tonic-clonic, seizures due to Lennox-Gastaut
syndrome. Prevention of migraine headache in
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adults. Unlabeled Use: Adjunct in treatment of bi-
polar disorder. Infantile spasms.

Action
Action may be due to: Blockade of sodium channels
in neurons, Enhancement of gamma-aminobutyrate
(GABA), an inhibitory neurotransmitter, Prevention
of activation of excitatory receptors. Therapeutic
Effects: Decreased incidence of seizures. De-
creased incidence/severity of migraine headache.

Pharmacokinetics
Absorption: Well absorbed (80%) after oral ad-
ministration.
Distribution: Unknown.
Metabolism and Excretion: 70% excreted un-
changed in urine.
Half-life: 21 hr.

TIME/ACTION PROFILE (blood levels†)

ROUTE ONSET PEAK DURATION

PO unknown 2 hr 12 hr

†After single dose

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Lactation:
Lactation.
Use Cautiously in: All patients (mayqrisk of sui-
cidal thoughts/behaviors); Renal impairment (dose
reduction recommended if CCr �70 mL/min/1.73
m2); Hepatic impairment; Dehydration; Patients pre-
disposed to metabolic acidosis; Patients allergic to
sulfa; OB: Mayqrisk for cleft palate and/or cleft lip
in infants exposed during pregnancy; use only if ma-
ternal benefit outweighs fetal risk; Pedi: Children are
more prone to oligohydrosis and hyperthermia;
safety in children �2 yr not established; Geri: Con-
sider age-relatedpin renal/hepatic impairment,
concurrent disease states and drug therapy.

Adverse Reactions/Side Effects
CNS:qSEIZURES, SUICIDAL THOUGHTS, dizziness,
drowsiness, fatigue, impaired concentration/mem-
ory, nervousness, psychomotor slowing, speech
problems, sedation, aggressive reaction, agitation,
anxiety, cognitive disorders, confusion, depression,
malaise, mood problems. EENT: abnormal vision,
diplopia, nystagmus, acute myopia/secondary angle
closure glaucoma. GI: nausea, abdominal pain, an-
orexia, constipation, dry mouth, encephalopathy,
hyperammonemia. GU: kidney stones. Derm: oli-
gohydrosis (qin children). F and E: hyperchlo-
remic metabolic acidosis. Hemat: leukopenia. Me-
tab: weight loss, hyperthermia (qin children).
Neuro: ataxia, paresthesia, tremor. Misc: fever.

Interactions
Drug-Drug: Blood levels and effects may bepby
phenytoin, carbamazepine, or valproic acid.

Mayqblood levels and effects of phenytoin or am-
itriptyline. Maypblood levels and effects of hor-
monal contraceptives, risperidone, lithium or
valproic acid.qrisk of CNS depression with alco-
hol or other CNS depressants. Carbonic anhy-
drase inhibitors (acetazolamide) mayqrisk of
kidney stones. Concurrent use with valproic acid
mayqrisk of hyperammonemia, encephalopathy,
hypothermia.

Route/Dosage
Epilepsy (monotherapy)
PO (Adults and children �10 yr): 25 mg twice
daily initially, graduallyqat weekly intervals to 200
mg twice daily over a 6–wk period.
PO (Children 2–�10 yr and �11 kg): 25 mg
daily in the evening initially, graduallyqat weekly
intervals to 75 mg twice daily over a 5-7–wk period;
if needed may continue to titrate dose on a weekly
basis up to 125 mg twice daily.
PO (Children 2–�10 yr and 12–22 kg): 25 mg
daily in the evening initially, graduallyqat weekly
intervals to 100 mg twice daily over a 5-7–wk pe-
riod; if needed may continue to titrate dose on a
weekly basis up to 150 mg twice daily.
PO (Children 2–�10 yr and 23–31 kg): 25 mg
daily in the evening initially, graduallyqat weekly
intervals to 100 mg twice daily over a 5-7–wk pe-
riod; if needed may continue to titrate dose on a
weekly basis up to 175 mg twice daily.
PO (Children 2–�10 yr and 32–38 kg): 25 mg
daily in the evening initially, graduallyqat weekly
intervals to 125 mg twice daily over a 5-7–wk pe-
riod; if needed may continue to titrate dose on a
weekly basis up to 175 mg twice daily.
PO (Children 2–�10 yr and �38 kg): 25 mg
daily in the evening initially, graduallyqat weekly
intervals to 125 mg twice daily over a 5-7–wk pe-
riod; if needed may continue to titrate dose on a
weekly basis up to 200 mg twice daily.

Epilepsy (adjunctive therapy)
PO (Adults and Children �17 yr): 25–50 mg/
dayqby 25–50 mg/day at weekly intervals up to
200–400 mg/day in 2 divided doses (200–400 mg/
day in 2 divided doses for partial seizures and 400
mg/day in 2 divided doses for primary generalized
tonic-clonic seizures); maximum dose: 1600 mg/
day.

Renal Impairment
PO (Adults): CCr�70 mL/min— 50% of the usual
dose.
PO (Children 2–16 yr): Partial onset seizures
or Lennox–Gastaut syndrome— Initial 1–3 mg/
kg/day (maximum: 25 mg) nightly for 1 week then
qat 1–2 wk intervals up to 5–9 mg/kg/day in 2 di-
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vided doses. Primary generalized tonic-clonic sei-
zures— Initial dose as above then graduallyqto 6
mg/kg/day over 8 wk.

Migraine prevention
PO (Adults): 25 mg at night initially,qby 25 mg/
day at weekly intervals up to target dose of 100 mg/
day in 2 divided doses.

Availability (generic available)
Sprinkle capsules: 15 mg, 25 mg. Tablets: 25
mg, 50 mg, 100 mg, 200 mg.

NURSING IMPLICATIONS
Assessment
● Monitor closely for notable changes in behavior

that could indicate the emergence or worsening
of suicidal thoughts or behavior or depression.

● Seizures: Assess location, duration, and charac-
teristics of seizure activity.

● Migraines: Assess pain location, intensity, dura-
tion, and associated symptoms (photophobia,
phonophobia, nausea, vomiting) during migraine
attack. Monitor frequency and intensity of pain on
pain scale.

● Bipolar Disorder: Assess mental status (mood,
orientation, behavior) and cognitive abilities be-
fore and periodically during therapy.

● Lab Test Considerations: Monitor CBC with
differential and platelet count before therapy to
determine baseline levels and periodically during
therapy. Frequently causes anemia.

● Hepatic function should be monitored periodi-
cally throughout therapy. May causeqAST and
ALT levels.

● Evaluate serum bicarbonate prior to and periodi-
cally during therapy. If metabolic acidosis occurs,
dosing taper or discontinuation may be neces-
sary.

Potential Nursing Diagnoses
Risk for injury (Indications, Side Effects)
Disturbed thought process (Indications)

Implementation
● Implement seizure precautions.
● Do not confuse Topamax (topiramate) with To-

prol XL (metoprolol).
● PO: May be administered without regard to

meals.
● Do not break/crush tablets because of bitter taste.
● Contents of the sprinkle capsules can be sprin-

kled on a small amount (teaspoon) of soft food,
such as applesauce, custard, ice cream, oatmeal,
pudding, or yogurt. To open, hold the capsule up-

right so that you can read the word “TOP.” Care-
fully twist off the clear portion of the capsule. It
may be best to do this over the small portion of
the food onto which you will be pouring the
sprinkles. Sprinkle the entire contents of the cap-
sule onto the food. Be sure the patient swallows
the entire spoonful of the sprinkle/food mixture
immediately without chewing. Follow with fluids
immediately to make sure all of the mixture is
swallowed. Never store a sprinkle/food mixture
for use at another time.

● A 6 mg/mL oral suspension may be compounded
by pharmacy for pediatric patients.

Patient/Family Teaching
● Instruct patient to take topiramate exactly as di-

rected. Take missed doses as soon as possible but
not just before next dose; do not double doses.
Notify health care professional if more than 1
dose is missed. Medication should be gradually
discontinued to prevent seizures and status epi-
lepticus. Instruct patient to read the Medication
Guide before starting and with each Rx refill,
changes may occur.

● May cause decreased sweating and increased
body temperature. Advise patients, especially par-
ents of pediatric patients, to provide adequate hy-
dration and monitoring, especially during hot
weather.

● May cause dizziness, drowsiness, confusion, and
difficulty concentrating. Caution patients to avoid
driving or other activities requiring alertness until
response to medication is known.

● Advise patient to maintain a fluid intake of 2000–
3000 mL of fluid/day to prevent the formation of
kidney stones.

● Instruct patient to notify health care professional
immediately if periorbital pain or blurred vision
occur. Medication should be discontinued if ocu-
lar symptoms occur. May lead to permanent loss
of vision.

● Advise patient and family to notify health care
professional if thoughts about suicide or dying,
attempts to commit suicide; new or worse de-
pression; new or worse anxiety; feeling very agi-
tated or restless; panic attacks; trouble sleeping;
new or worse irritability; acting aggressive; being
angry or violent; acting on dangerous impulses;
an extreme increase in activity and talking, other
unusual changes in behavior or mood occur.

● Inform patients that topiramate may cause en-
cephalopathy. If signs and symptoms (unex-
plained lethargy, vomiting, changes in mental
status) occur, notify health care professional.
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● Caution patient to make position changes slowly
to minimize orthostatic hypotension.

● Advise patient not to take alcohol or other CNS
depressants concurrently with this medication.

● Instruct patient to notify health care professional of
medication regimen before treatment or surgery.

● Advise patient to use sunscreen and wear protec-
tive clothing to prevent photosensitivity reactions.

● Advise patient to use a nonhormonal form of con-
traception while taking topiramate; may make
hormonal contraceptives less effective. Notify
health care professional if pregnancy is planned
or suspected or if breastfeeding. If pregnancy oc-
curs, encourage patient to enroll in the North
American Drug Pregnancy Registry by calling 1-
877-376-3872.

● Advise patient to carry identification describing
disease and medication regimen at all times.

Evaluation/Desired Outcomes
● Absence or reduction of seizure activity.
● Decrease in incidence and severity of migraine

headaches.
● Remission of manic symptoms.

HIGH ALERT

topotecan (toe-poe-tee-kan)
Hycamtin
Classification
Therapeutic: antineoplastics
Pharmacologic: enzyme inhibitors

Pregnancy Category D

Indications
IV: Metastatic ovarian cancer that has not re-
sponded to previous chemotherapy. Small cell lung
cancer unresponsive to first line therapy. PO: Re-
lapsed small cell lung cancer in patients with a com-
plete or partial prior response and who are at least
45 days from the end of first-line chemotherapy.
Stage IV-B persistent or recurrent cervical cancer
not amenable to treatment with surgery or radiation
(with cisplatin).

Action
Interferes with DNA synthesis by inhibiting the enzyme
topoisomerase. Therapeutic Effects: Death of rap-
idly replicating cells, particularly malignant ones.

Pharmacokinetics
Absorption: IV administration results in complete
bioavailability.
Distribution: Unknown.
Metabolism and Excretion: 30% excreted in
urine; small amounts metabolized by the liver.
Half-life: PO—3–6 hr; IV—2–3 hr.

TIME/ACTION PROFILE (effects on WBCs)

ROUTE ONSET PEAK DURATION

PO unknown 1–2 hr 24 hr
IV within days 11 days 7 days

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Pre-existing
severe myelosuppression; OB, Lactation: Pregnancy
or lactation.
Use Cautiously in: Impaired renal function (p
dose if CCr �40 mL/min); Platelet count �25,000
cells/mm3 (pdose); History of interstitial lung dis-
ease, pulmonary fibrosis, lung cancer, thoracic radi-
ation, or use of pneumotoxic drugs or colony stimu-
lating factors; Geri: May require dosepdue to
age-relatedpin renal function.

Adverse Reactions/Side Effects
CNS: headache, fatigue, weakness. Resp: INTERSTI-
TIAL LUNG DISEASE, dyspnea. GI: abdominal pain, di-
arrhea, nausea, vomiting, anorexia, constipation,q
liver enzymes, stomatitis. Derm: alopecia. Hemat:
anemia, leukopenia, thrombocytopenia. MS: ar-
thralgia.

Interactions
Drug-Drug: Neutropenia is prolonged by concur-
rent use of filgrastim (do not use until day 6; 24 hr
following completion of topotecan).qmyelosup-
pression with other antineoplastics (especially
cisplatin) or radiation therapy. Maypantibody
response to andqrisk of adverse reactions from
live virus vaccines.

Route/Dosage
PO (Adults): 2.3 mg/m2/day for 5 days repeated
every 21 days (round calculated oral dose to nearest
0.25 mg and prescribe the minimum number of 1
mg and 0.25 mg capsules with the same number of
capsules prescribed for each of the 5 days).
IV (Adults): Ovarian and Small Cell Lung Can-
cer—1.5 mg/m2/day for 5 days starting on day 1 of
a 21-day course; Cervical Cancer—75 mg/m2 on
Days 1, 2, and 3 followed by cisplatin on Day 1 and
repeated every 21 days.

Renal Impairment
PO (Adults): Ovarian and Small Cell Lung Can-
cer—CCr 30–49 mL/min—1.8 mg/m2/day start-
ing on day 1 of a 21-day course.
IV (Adults): CCr 20–39 mL/min—0.75mg/m2/
day for 5 days starting on day 1 of a 21-day course.
Cervical Cancer—Administer at standard doses
only if serum creatinine is �1.5 mg/dL. Do not ad-
minister if serum creatinine �1.5 mg/dL.

Availability (generic available)
Capsules: 0.25 mg, 1 mg. Powder for injection:
4 mg/vial.
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NURSING IMPLICATIONS
Assessment
● Monitor vital signs frequently during administra-

tion.
● Monitor for bone marrow depression. Assess for

bleeding (bleeding gums, bruising, petechiae;
guaiac stools, urine, and emesis) and avoid IM
injections and taking rectal temperatures if plate-
let count is low. Apply pressure to venipuncture
sites for 10 min. Assess for signs of infection dur-
ing neutropenia. Anemia may occur. Monitor for
increased fatigue, dyspnea, and orthostatic hypo-
tension.

● Nausea and vomiting are common. Pretreatment
with antiemetics should be considered.

● Assess IV site frequently for extravasation, which
causes mild local erythema and bruising.

● Monitor for signs and symptoms of interstitial
lung disease (cough, fever, dyspnea, hypoxia).
Discontinue topotecan if interstitial lung disease
is confirmed.

● Lab Test Considerations: Monitor CBC with
differential and platelet count prior to administra-
tion and frequently during therapy. Baseline neu-
trophil count of �1500 cells/mm3 and platelet
count of �100,000 cells/mm3 are required be-
fore first dose. The nadir of neutropenia occurs
in 11 days, with a duration of 7 days. The nadir of
thrombocytopenia occurs in 15 days, with a dura-
tion of 5 days. The nadir of anemia occurs in 15
days. Subsequent doses should not be adminis-
tered until neutrophils recover to �1000 cells/
mm3, platelets recover to �100,000 cells/mm3,
and hemoglobin levels recover to 9.0 mg/dL. If
severe neutropenia occurs during any course,
subsequent doses should be reduced by 0.25 mg/
m2 or filgrastim may be administered following
the subsequent course of therapy starting on day
6, 24 hr after the completion of topotecan.

● Monitor liver function. May cause transientqin
AST, ALT, and bilirubin concentrations.

Potential Nursing Diagnoses
Risk for infection (Adverse Reactions)

Implementation
● High Alert: Fatalities have occurred with

chemotherapeutic agents. Before administering,
clarify all ambiguous orders; double check sin-
gle, daily, and course-of-therapy dose limits; have
second practitioner independently double check
original order, dose calculations and infusion
pump settings.

● PO: May be taken without regard to food. Cap-
sules must be swallowed whole; do not open,
crush, or chew. If patient vomits after taking
dose, do not replace dose.

IV Administration

● pH: 2.5–3.5.
● Solution should be prepared in a biologic cabi-

net. Wear gloves, gown, and mask while handling
IV medication. Discard IV equipment in specially
designated containers.

● Intermittent Infusion: Reconstitute each vial
with 4 mL of sterile water for injection. Diluent:
Dilute further in D5W or 0.9% NaCl. Infusion is
stable for 24 hr at room temperature or up to 7
days if refrigerated. Solution is yellow to yellow-
green. Concentration: 10–50 mcg/mL. Rate:
Infuse over 30 min.

● Y-Site Compatibility: alemtuzumab, anidula-
fungin, argatroban, bivalirudin, carboplatin, cas-
pofungin, cisplatin, cyclophosphamide, dactino-
mycin, daptomycin, dexmedetomidine,
doxorubicin, etoposide, fenoldopam, gemcita-
bine, granisetron, ifosfamide, levofloxacin, me-
peridine, methylprednisolone, metoclopramide,
nesiritide, octreotide, ondansetron, oxaliplatin,
paclitaxel, palonosetron, pamidronate, prochlor-
perazine, teniposide, thiotepa, tigecycline, tirofi-
ban, vincristine, voriconazole, zoledronic acid.

● Y-Site Incompatibility: amphotericin B lipid
complex, dexamethasone sodium phosphate, er-
tapenem, fluorouracil, mitomycin, pantoprazole,
pemetrexed, rituximab, trastuzumab.

Patient/Family Teaching
● Instruct patient to take as directed. If patient vom-

its after taking, do not replace dose; notify health
care professional. Do not take missed doses; take
next scheduled dose and notify health care pro-
fessional. If any capsules are broken or leaking,
do not touch with bare hands; dispose of capsules
and wash hands with soap and water. Patient
should be instructed to read the Patient Informa-
tion guide prior to first dose and with each refill;
new information may be available.

● May cause drowsiness or sleepiness during and
for several days after therapy. Caution patient to
avoid driving and other activities requiring alert-
ness until response to medication is known.

● Instruct patient to notify health care professional
if fever; chills; sore throat; signs of infection;
bleeding gums; bruising; petechiae; blood in
urine, stool, emesis or signs and symptoms of in-
terstitial lung disease occur. Caution patient to
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avoid crowds and persons with known infections.
Instruct patient to use soft toothbrush and electric
razor. Patient should be cautioned not to drink
alcoholic beverages or take products containing
aspirin or NSAIDs.

● May cause diarrhea. Advise patient to notify
health care professional if diarrhea with fever or
stomach pain or cramps or diarrhea that occurs
more than 3 times/day.

● Advise patient to notify health care professional of
all Rx or OTC medications, vitamins, or herbal
products being taken and to consult with health
care professional before taking other medica-
tions.

● Discuss with patient the possibility of hair loss.
Explore methods of coping.

● Instruct patient not to receive any vaccinations
without advice of health care professional.

● Advise patient that this medication may have tera-
togenic effects. Contraception should be used
during therapy and breastfeeding avoided.

● Emphasize the need for periodic lab tests to mon-
itor for side effects.

Evaluation/Desired Outcomes
● Decrease in size and spread of malignancy.

torsemide (tore-se-mide)
Demadex
Classification
Therapeutic: antihypertensives
Pharmacologic: loop diuretics

Pregnancy Category B

Indications
Edema due to: HF, Hepatic or renal disease. Hyper-
tension.

Action
Inhibits the reabsorption of sodium and chloride
from the loop of Henle and distal renal tubule. In-
creases renal excretion of water, sodium, chloride,
magnesium, hydrogen, and calcium. Effectiveness
persists in impaired renal function. Therapeutic
Effects: Diuresis and subsequent mobilization of
excess fluid (edema, pleural effusions). Decreased
BP.

Pharmacokinetics
Absorption: 80% absorbed after oral administra-
tion.
Distribution: Widely distributed.
Protein Binding: �99%.
Metabolism and Excretion: 80% metabolized
by liver, 20% excreted in urine.
Half-life: 3.5 hr.

TIME/ACTION PROFILE (diuretic effect)

ROUTE ONSET PEAK DURATION

PO within 60 min 60–120 min 6–8 hr
IV within 10 min within 60 min 6–8 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Cross-sen-
sitivity with thiazides and sulfonamides may occur;
Hepatic coma or anuria.
Use Cautiously in: Severe liver disease (may pre-
cipitate hepatic coma; concurrent use with potas-
sium-sparing diuretics may be necessary); Electro-
lyte depletion; Diabetes mellitus; Increasing
azotemia; OB, Lactation, Pedi: Safety not established;
Geri: May haveqrisk of side effects, especially hypo-
tension and electrolyte imbalance, at usual doses.

Adverse Reactions/Side Effects
CNS: dizziness, headache, nervousness. EENT:
hearing loss, tinnitus. CV: hypotension. GI: consti-
pation, diarrhea, dry mouth, dyspepsia, nausea,
vomiting. GU:qBUN, excessive urination. Derm:
STEVENS-JOHNSON SYNDROME, TOXIC EPIDERMAL NE-
CROLYSIS, photosensitivity, rash. Endo: hyperglyce-
mia, hyperuricemia. F and E: dehydration, hypo-
calcemia, hypochloremia, hypokalemia,
hypomagnesemia, hyponatremia, hypovolemia,
metabolic alkalosis. MS: arthralgia, muscle cramps,
myalgia.

Interactions
Drug-Drug:qhypotension with anti-
hypertensives, nitrates, or acute ingestion of al-
cohol.qrisk of hypokalemia with other diuretics,
amphotericin B, stimulant laxatives, and corti-
costeroids. Hypokalemia mayqrisk of digoxin
toxicity andqrisk of arrhythmia in patients taking
drugs that prolong the QT interval. Mayqrisk of
lithium toxicity.qrisk of ototoxicity with amino-
glycosides. NSAIDS maypeffects.qrisk of sali-
cylate toxicity (with use of high-dose salicylate
therapy). Cholestyramine maypabsorption.

Route/Dosage
HF
PO, IV (Adults): 10–20 mg once daily; dose may
be doubled until desired effect is obtained (maxi-
mum daily dose � 200 mg).

Chronic Renal Failure
PO, IV (Adults): 20 mg once daily; dose may be
doubled until desired effect is obtained (maximum
daily dose � 200 mg).

Hepatic Cirrhosis
PO, IV (Adults): 5–10 mg once daily (with aldos-
terone antagonist or potassium-sparing diuretic);
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dose may be doubled until desired effect is obtained
(maximum daily dose � 40 mg).

Hypertension
PO, IV (Adults): 2.5–5 mg once daily, may beqto
10 mg once daily after 4–6 wk (if still not effective,
add another agent).

Availability (generic available)
Tablets: 5 mg, 10 mg, 20 mg, 100 mg. Solution
for injection: 10 mg/mL.

NURSING IMPLICATIONS
Assessment
● Assess fluid status during therapy. Monitor daily

weight, intake and output ratios, amount and lo-
cation of edema, lung sounds, skin turgor, and
mucous membranes. Notify physician or other
health care provider if thirst, dry mouth, lethargy,
weakness, hypotension, or oliguria occurs.

● Monitor BP and pulse before and during adminis-
tration. Monitor frequency of prescription refills
to determine adherence in patients treated for hy-
pertension.

● Assess patients receiving digoxin for anorexia,
nausea, vomiting, muscle cramps, paresthesia,
and confusion. Patients taking digoxin are at in-
creased risk of digoxin toxicity due to potassium-
depleting effect of the diuretic. Potassium supple-
ments or potassium-sparing diuretics may be
used concurrently to prevent hypokalemia.

● Assess patient for tinnitus and hearing loss. Audi-
ometry is recommended for patients receiving
prolonged high-dose IV therapy. Hearing loss is
most common following rapid or high-dose IV
administration in patients with decreased renal
function or those taking other ototoxic drugs.

● Assess for allergy to sulfonamides.
● Assess patient for skin rash frequently during

therapy. Discontinue torsemide at first sign of
rash; may be life-threatening. Stevens-Johnson
syndrome or toxic epidermal necrolysis may de-
velop. Treat symptomatically; may recur once
treatment is stopped.

● Geri: Diuretic use is associated with increased
risk for falls in older adults. Assess falls risk and
implement fall prevention strategies.

● Lab Test Considerations: Monitor electro-
lytes, renal and hepatic function, serum glucose,
and uric acid levels before and periodically dur-
ing therapy. May causepserum sodium, potas-
sium, calcium, and magnesium concentrations.
May also causeqBUN, serum glucose, creati-
nine, and uric acid levels.

Potential Nursing Diagnoses
Excess fluid volume (Indications)
Risk for deficient fluid volume (Side Effects)

Implementation
● Administer medication in the morning to prevent

disruption of sleep cycle.
● IV is preferred over IM for parenteral administra-

tion.
● PO: May be taken with food or milk to minimize

gastric irritation.

IV Administration

● pH: 8.3.
● Direct IV: Diluent: Administer undiluted. Con-

centration: 10 mg/mL. Rate: Administer slowly
over 2 min.

● May also be administered as a continuous infu-
sion.

● Y-Site Compatibility: milrinone, nesiritide.

Patient/Family Teaching
● Instruct patient to take torsemide as directed.

Take missed doses as soon as possible; do not
double doses.

● Caution patient to change positions slowly to min-
imize orthostatic hypotension. Caution patient
that the use of alcohol, exercise during hot
weather, or standing for long periods during
therapy may enhance orthostatic hypotension.

● Instruct patient to consult health care profes-
sional regarding a diet high in potassium (see
Appendix M).

● Advise patient to contact health care professional
if they gain more than 2–3 lb/day.

● Instruct patient to notify health care professional
of all Rx or OTC medications, vitamins, or herbal
products being taken and to consult health care
professional before taking any OTC medications
concurrently with this therapy.

● Instruct patient to notify health care professional
of medication regimen prior to treatment or sur-
gery.

● Caution patient to use sunscreen and protective
clothing to prevent photosensitivity reactions.

● Advise patient to contact health care professional
immediately if rash muscle weakness, cramps,
nausea, dizziness, numbness, or tingling of ex-
tremities occurs.

● Advise diabetic patients to monitor blood glucose
closely; may cause increased blood glucose lev-
els.

● Emphasize the importance of routine follow-up
examinations.
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● Hypertension: Advise patients on anti-
hypertensive regimen to continue taking medica-
tion even if feeling better. Torsemide controls but
does not cure hypertension.

● Reinforce the need to continue additional thera-
pies for hypertension (weight loss, exercise, re-
stricted sodium intake, stress reduction, regular
exercise, moderation of alcohol consumption,
cessation of smoking).

Evaluation/Desired Outcomes
● Decrease in edema.
● Decrease in abdominal girth and weight.
● Increase in urinary output.
● Decrease in BP.

traMADol (tra-ma-dol)
Ralivia, Rybix ODT, Ryzolt, Ultram,

Ultram ER
Classification
Therapeutic: analgesics (centrally acting)

Pregnancy Category C

Indications
Moderate to moderately severe pain (extended-re-
lease formulations indicated for patients who re-
quire around-the-clock pain management).

Action
Binds to mu-opioid receptors. Inhibits reuptake of
serotonin and norepinephrine in the CNS. Thera-
peutic Effects: Decreased pain.

Pharmacokinetics
Absorption: Immediate-release and orally-dis-
integrating—75% absorbed after oral administra-
tion; Extended-release (Ultram)—85–90%
(compared with immediate-release); Extended-re-
lease (Ryzolt)—95% (compared with immediate-
release).
Distribution: Crosses the placenta; enters breast
milk.
Metabolism and Excretion: Mostly metabolized
by the liver; one metabolite has analgesic activity;
30% is excreted unchanged in urine.
Half-life: Tramadol—6–8 hr, ER—7.9 hr; ac-
tive metabolite—7–9 hr; both areqin renal or
hepatic impairment.

TIME/ACTION PROFILE (analgesia)

ROUTE ONSET PEAK DURATION

PO 1 hr 2–3 hr 4–6 hr
ER unknown 12 hr 24 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Cross-sen-
sitivity with opioids may occur; Patients who are

acutely intoxicated with alcohol, sedatives/hypnotics,
centrally acting analgesics, opioid analgesics, or
psychotropic agents; Patients who are physically de-
pendent on opioid analgesics (may precipitate with-
drawal); Ryzolt only—Acute or severe bronchial
asthma or hypercapnia in unmonitored settings or in
absence of resuscitative equipment; OB, Lactation:
Pregnancy or lactation; ER only—CCr �30 mL/min
or hepatic impairment.
Use Cautiously in: Geri: Immediate-release—
Not to exceed 300 mg/day in patients �75 yr; ER—
Use with extreme caution in patients �75 yr; Patients
with a history of epilepsy or risk factors for seizures;
Renal impairment (qdosing interval recommended
if CCr �30 mL/min); Hepatic impairment (qdosing
interval recommended in patients with cirrhosis);
Patients receiving MAO inhibitors, neuroleptics,
SSRIs, or TCAs, or other CNS depressants; Patients
who are suicidal or prone to addiction (qrisk of su-
icide); Excessive use of alcohol (qrisk of suicide);
qintracranial pressure or head trauma; Patients
with a history of opioid dependence or who have re-
cently received large doses of opioids; Pedi: Chil-
dren �16 yr (safety not established).

Adverse Reactions/Side Effects
CNS: SEIZURES, dizziness, headache, somnolence,
anxiety, CNS stimulation, confusion, coordination
disturbance, euphoria, malaise, nervousness, sleep
disorder, weakness. EENT: visual disturbances. CV:
vasodilation. GI: constipation, nausea, abdominal
pain, anorexia, diarrhea, dry mouth, dyspepsia, flat-
ulence, vomiting. GU: menopausal symptoms, uri-
nary retention/frequency. Derm: pruritus, sweat-
ing. Neuro: hypertonia. Misc: SEROTONIN
SYNDROME, physical dependence, psychological de-
pendence, tolerance.

Interactions
Drug-Drug:qrisk of CNS depression when used
concurrently with other CNS depressants, includ-
ing alcohol, antihistamines, sedative/hypnot-
ics, opioid analgesics, anesthetics, or psycho-
tropic agents.qrisk of seizures with high doses of
penicillins, cephalosporins, phenothiazines,
opioid analgesics, or antidepressants. Carba-
mazepineqmetabolism andpeffectiveness of tra-
madol (increased doses may be required). Use cau-
tiously in patients who are receiving MAO
inhibitors (qrisk of adverse reactions). Quini-
dine, fluoxetine, paroxetine, amitriptyline, ke-
toconazole, and erythromycin mayqlevels.q
risk of serotonin syndrome when used with SSRI
and SNRI antidepressants, TCAs, MAO inhibi-
tors, 5HT1 agonists, CYP2D6 inhibitors, and
CYP3A4 inhibitors.
Drug-Natural Products: Concomitant use of
kava-kava, valerian, or chamomile canqCNS
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depression.qrisk of serotonin syndrome when
used with St. Johns’ wort.

Route/Dosage
Immediate-release (including orally-dis-
integrating tablets)
PO (Adults �18 yr): Rapid titration—50–100
mg q 4–6 hr (not to exceed 400 mg/day [300 mg in
patients �75 yr]). Gradual titration—25 mg/day
initially,qby 25 mg/day q 3 days to reach dose of 25
mg 4 times daily, thenqby 50 mg/day q 3 days to
reach dose of 50 mg 4 times daily; may then use 50–
100 mg q 4–6 hr (maximum dose � 400 mg/day).

Renal Impairment
PO (Adults): CCr �30 mL/min—qdosing inter-
val to q 12 hr (not to exceed 200 mg/day).

Hepatic Impairment
PO (Adults): 50 mg q 12 hr.

Extended-release
PO (Adults): Ultram ER (not currently receiving
immediate-release)—100 mg once daily initially,
may then titrate q 5 days up to 300 mg/day; Ultram
ER (currently receiving immediate-release)—
calculate 24-hr total dose of immediate-release
product and give same dose (rounded down to next
lowest 100-mg increment) of ER once daily (maxi-
mum dose � 300 mg/day); Ryzolt (not currently
receiving immediate-release)—100 mg once
daily initially, may then titrate by 100 mg/day q 2–3
days up to 300 mg/day; Ryzolt (currently receiving
immediate-release)—Calculate 24-hr total dose of
immediate-release product and give same dose
(rounded down to next lowest 100-mg increment)
of Ryzolt once daily (maximum dose � 300 mg/
day).

Availability (generic available)
Tablets: 50 mg. Cost: Generic—$16.99/30.
Orally disintegrating tablets (Rybix ODT)
(mint flavor): 50 mg. Extended-release tablets
(Ryzolt, Ultram ER): 100 mg, 200 mg, 300 mg.
Cost: Generic—100 mg $109.99/30, 200 mg
$145.99/30. In combination with: acetamino-
phen (Ultracet). See Appendix B.

NURSING IMPLICATIONS
Assessment
● Assess type, location, and intensity of pain before

and 2–3 hr (peak) after administration.
● Assess BP and respiratory rate before and period-

ically during administration. Respiratory depres-
sion has not occurred with recommended doses.

● Assess bowel function routinely. Prevention of
constipation should be instituted with increased
intake of fluids and bulk and with laxatives to
minimize constipating effects.

● Assess previous analgesic history. Tramadol is not
recommended for patients dependent on opioids
or who have previously received opioids for more
than 1 wk; may cause opioid withdrawal symp-
toms.

● Prolonged use may lead to physical and psycho-
logical dependence and tolerance, although these
may be milder than with opioids. This should not
prevent patient from receiving adequate analge-
sia. Most patients who receive tramadol for pain
do not develop psychological dependence. If tol-
erance develops, changing to an opioid agonist
may be required to relieve pain.

● Monitor patient for seizures. May occur within
recommended dose range. Risk is increased with
higher doses and in patients taking antidepres-
sants (SSRIs, SNRIs, tricyclics, or MAO inhibi-
tors), opioid analgesics, or other drugs that de-
crease the seizure threshold. Also monitor for
serotonin syndrome (mental-status changes (e.g.,
agitation, hallucinations, coma), autonomic in-
stability (e.g., tachycardia, labile BP, hyperther-
mia), neuromuscular aberrations (e.g., hyperre-
flexia, incoordination) and/or gastrointestinal
symptoms (e.g., nausea, vomiting, diarrhea) in
patients taking these drugs concurrently.

● Lab Test Considerations: May causeqserum
creatinine,qliver enzymes,phemoglobin, and
proteinuria.

● Toxicity and Overdose: Overdose may cause
respiratory depression and seizures. Naloxone
(Narcan) may reverse some, but not all, of the
symptoms of overdose. Treatment should be
symptomatic and supportive. Maintain adequate
respiratory exchange. Hemodialysis is not helpful
because it removes only a small portion of ad-
ministered dose. Seizures may be managed with
barbiturates or benzodiazepines; naloxone in-
creases risk of seizures.

Potential Nursing Diagnoses
Acute pain (Indications)
Risk for injury (Side Effects)

Implementation
● Do not confuse tramadol with trazodone.
● Tramadol is considered to provide more analge-

sia than codeine 60 mg but less than combined
aspirin 650 mg/codeine 60 mg for acute postop-
erative pain.
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● For chronic pain, daily doses of 250 mg of trama-
dol provide pain relief similar to that of 5 doses/
day of acetaminophen 300 mg/codeine 30 mg, 5
doses/day of aspirin 325 mg/codeine 30 mg, or
2–3 doses/day of acetaminophen 500 mg/oxyco-
done 5 mg.

● Explain therapeutic value of medication before
administration to enhance the analgesic effect.

● Regularly administered doses may be more effec-
tive than prn administration. Analgesic is more ef-
fective if given before pain becomes severe.

● Tramadol should be discontinued gradually after
long-term use to prevent withdrawal symptoms.

● PO: Tramadol may be administered without re-
gard to meals. Swallow extended-release tablets
whole; do not crush, break, or chew.

● Orally disintegrating tablets should be left in the
package until use. Remove from the blister
pouch. Do not push tablet through the blister;
peel open the blister pack with dry hands and
place tablet on tongue. Tablet will dissolve within
1 minute and be swallowed with saliva. No liquid
is needed to take the orally disintegrating tablet.

Patient/Family Teaching
● Instruct patient on how and when to ask for pain

medication.
● May cause dizziness and drowsiness. Caution pa-

tient to avoid driving or other activities requiring
alertness until response to medication is known.

● Advise patient to change positions slowly to mini-
mize orthostatic hypotension.

● Caution patient to avoid concurrent use of alco-
hol or other CNS depressants with this medica-
tion. Advise patient to notify health care profes-
sional before taking other RX, OTC, or herbal
products concurrently.

● Advise patient to notify health care professional if
seizures or if symptoms of serotonin syndrome
occur.

● Encourage patient to turn, cough, and breathe
deeply every 2 hr to prevent atelectasis.

● Advise female patients to notify health care pro-
fessional if pregnancy is planned or suspected, or
if breastfeeding.

Evaluation/Desired Outcomes
● Decrease in severity of pain without a significant

alteration in level of consciousness or respiratory
status.

trandolapril, See ANGIOTENSIN-
CONVERTING ENZYME (ACE)
INHIBITORS.

tranylcypromine, See MONOAMINE
OXIDASE (MAO) INHIBITORS.

HIGH ALERT

trastuzumab
(traz-too-zoo-mab)
Herceptin
Classification
Therapeutic: antineoplastics
Pharmacologic: monoclonal antibodies

Pregnancy Category D

Indications
First-line treatment of metastatic breast cancer (with
paclitaxel) that displays overexpression of the hu-
man epidermal growth factor receptor 2 (HER2)
protein. Treatment of HER2–overexpressing
metastatic breast cancer (as monotherapy) in pa-
tients who have already received other chemother-
apy regimens. Adjuvant treatment of HER2–overex-
pressing node positive or node negative breast
cancer (to be used alone after multi-modality an-
thracycline-based therapy or as part of one of the
following regimens: doxorubicin, cyclophospha-
mide, and either paclitaxel or docetaxel; with doce-
taxel and carboplatin). Treatment of HER2–overex-
pressing metastatic gastric or gastroesophageal
adenocarcinoma (with cisplatin and capecitabine or
5–fluorouracil) in patients who have not received
prior treatment for metastatic disease.

Action
A monoclonal antibody that binds to HER2 sites in

breast cancer tissue and inhibits proliferation of
cells that overexpress HER2 protein. Therapeutic
Effects: Regression of breast, gastric, or gastro-
esophageal cancer and metastases.

Pharmacokinetics
Absorption: IV administration results in complete
bioavailability.
Distribution: Binds to HER2 proteins.
Metabolism and Excretion: Unknown.
Half-life: 10-mg dose—1.7 days; 500-mg dose—
12 days.

TIME/ACTION PROFILE (blood levels)

ROUTE ONSET PEAK DURATION

IV unknown unknown unknown

Contraindications/Precautions
Contraindicated in: None known.
Use Cautiously in: Pre-existing pulmonary condi-
tions; Hypersensitivity to trastuzumab, Chinese ham-
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ster ovary cell proteins, or other components of the
product; Hypersensitivity to benzyl alcohol (use ster-
ile water for injection instead of bacteriostatic water,
which accompanies the vial); Geri: May haveqrisk
of cardiac dysfunction; OB, Lactation: Use during
pregnancy only if clearly needed (can cause fetal
harm); not recommended for use during lactation;
Pedi: Safety not established.
Exercise Extreme Caution in: Patients with pre-
existing cardiac dysfunction.

Adverse Reactions/Side Effects
CNS: dizziness, headache, insomnia, weakness, de-
pression, . Resp: INTERSTITIAL PNEUMONITIS, PULMO-
NARY EDEMA, PULMONARY FIBROSIS, dyspnea, in-
creased cough, pharyngitis, rhinitis, sinusitis. CV:
ARRHYTHMIAS, HF, hypertension, tachycardia. GI: ab-
dominal pain, anorexia, diarrhea, nausea, vomiting.
Derm: rash, acne, herpes simplex. F and E:
edema. Hemat: anemia, leukopenia. MS: back
pain, arthralgia, bone pain. Neuro: neuropathy,
paresthesia, peripheral neuritis. Misc: HYPERSENSI-
TIVITY REACTIONS, chills, fever, infection, pain, aller-
gic reactions, flu-like syndrome.

Interactions
Drug-Drug: Concurrent anthracycline (dauno-
rubicin, doxorubicin, or idarubicin) therapy
mayqrisk of cardiotoxicity. Blood levels areqby
concurrent paclitaxel.

Route/Dosage
Adjuvant Treatment of Breast Cancer
IV (Adults): During and following paclitaxel, do-
cetaxel, or docetaxel/carboplatin—4 mg/kg ini-
tially, then 2 mg/kg weekly during chemotherapy for
the first 12 wk (paclitaxel or docetaxel) or 18 wk
(docetaxel/carboplatin); one wk after the last
weekly dose, give 6 mg/kg q 3 wk; As single agent
within 3 wk following completion of multi-mo-
dality, anthracycline-based chemotherapy regi-
mens—8 mg/kg initially, then 6 mg/kg q 3 wk.

Metastatic Breast Cancer
IV (Adults): 4 mg/kg initially, then 2 mg/kg weekly
until disease progresses.

Metastatic Gastric Cancer
IV (Adults): 8 mg/kg initially, then 6 mg/kg q 3 wk
until disease progresses.

Availability
Lyophilized powder for injection: 440 mg/vial
with 20 mL bacteriostatic water for injection (con-
tains benzyl alcohol).

NURSING IMPLICATIONS
Assessment
● Assess for infusion-related symptoms (chills, fe-

ver, nausea, vomiting, pain [in some cases at tu-
mor sites], headache, dizziness, dyspnea, hypo-
tension, rash, and asthenia) following initial
infusion. Severe reactions (bronchospasm, ana-
phylaxis, angioedema, hypoxia, severe hypoten-
sion) may occur during or immediately following
the initial infusion. May be treated with epineph-
rine, corticosteroids, diphenhydramine, bron-
chodilators, and oxygen. Discontinue if dyspnea
or severe hypotension occurs and discontinue
permanently if severe reaction occurs.

● Assess for signs and symptoms of HF (dyspnea,
increased cough, paroxysmal nocturnal dyspnea,
peripheral edema, S3 gallop, reduced ejection
fraction) prior to and frequently during therapy.
Baseline cardiac assessment of history, physical
exam, and left ventricular ejection fraction
(LVEF) with ECG or multiple gated acquisition
(MUGA) scan. Monitor LVEF every 3 mo and at
completion of therapy, every 6 mo for 2 yr. With-
hold trastuzumab for �16% absolute decrease in
LVEF from pre-treatment values or an LVEF value
below institutional limits of normal and �10%
absolute decrease in LVEF from pretreatment val-
ues. Repeat LVEF measures every 4 wk if dose is
withheld. HF associated with trastuzumab may be
severe, resulting in cardiac failure, death, and
stroke. Trastuzumab should be discontinued
upon the development of significant HF.

● Monitor patient for signs of pulmonary hypersen-
sitivity reactions (dyspnea, pulmonary infiltrates,
pleural effusion, noncardiogenic pulmonary
edema, pulmonary insufficiency, hypoxia, acute
respiratory distress syndrome). Patients with
symptomatic pulmonary disease or extensive lung
tumor involvement are at increased risk. Infusion
should be discontinued if severe symptoms oc-
cur.

● Lab Test Considerations: HER2 protein ov-
erexpression is used to determine whether treat-
ment with trastuzumab is indicated. HER2 protein
overexpression is detected by HercepTest� (IHC
assay) and PathVysion� (FISH assay).

● May cause anemia and leukopenia.

Potential Nursing Diagnoses
Diarrhea (Adverse Reactions)
Risk for infection (Adverse Reactions)
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Implementation
● High Alert: Fatalities have occurred with

chemotherapeutic agents. Before administering,
clarify all ambiguous orders; double check sin-
gle, daily, and course-of-therapy dose limits; have
second practitioner independently double check
original order, dose calculations and infusion
pump settings.

● May be administered in the outpatient setting.

IV Administration

● pH: No Data.
● Intermittent Infusion: Reconstitute each vial

with 20 mL of bacteriostatic water for injection,
directing the stream of diluent into lyophilized
cake of trastuzumab. Concentration: 21 mg/
mL. Swirl the vial gently; do not shake. May foam
slightly; allow the vial to stand undisturbed for 5
min. Solution should be clear to slightly opales-
cent and colorless to pale yellow, without particu-
late matter. Label vial immediately in the area
marked “Do not use after” with the date 28 days
from the date of reconstitution. Stable for 24 hr at
room temperature or 28 days if refrigerated. If
patient is allergic to benzyl alcohol, use sterile
water for injection for reconstitution. Use imme-
diately and discard any unused portion Diluent:
Calculate to volume required for the desired
dose, withdraw, and add it to an infusion contain-
ing 250 mL of 0.9% NaCl. Invert bag gently to
mix. Rate: Infuse the 4 mg/kg loading dose over
90 min and the weekly 2 mg/kg dose over 30 min
or 6 mg/kg over 90 min every 3 wk if the loading
dose was well tolerated. Do not administer as an
IV push or bolus.

● Y-Site Compatibility: acyclovir, amifostine,
aminophylline, ampicillin, ampicillin/sulbactam,
bleomycin, bumetanide, buprenorphine, busul-
fan, butorphanol, calcium gluconate, carboplatin,
carmustine, cefazolin, ceftazidime, ceftriaxone,
cefuroxime, ciprofloxacin, cisplatin, cyclophos-
phamide, cytarabine, dactinomycin, daunorubi-
cin hydrochloride, dexamethasone, digoxin, di-
phenhydramine, dobutamine, docetaxel,
dopamine, doxorubicin, doxorubicin liposome,
doxycycline, droperidol, enalaprilat, etoposide
phosphate, famotidine, fentnayl, filgrastim, floxu-
ridine, fluconazole, fluorouracil, ganciclovir,
gemcitabine, gentamicin, gransietron, haloperi-
dol, heparin, hydrocortisone, hydromorphone,
ifosfamide, imipenem/cilastatin, leucovorin, lora-
zepam, magnesium sulfate, mannitol, meperi-
dine, mesna, methotrexate, methylprednisolone,
metoclopramide, metronidazole, mitomycin, mi-
toxantrone, paclitaxel, pentamidine, potassium
chloride, prochlorperazine, promethazine, raniti-

dine, remifentanil, sargramostim, sodium bicar-
bonate, teniposide, theophylline, thiotepa, ticar-
cillin/clavulanate, tobramycin, trimethoprim/
sulfamethoxazole, vancomycin, vinblastine, vin-
cristine, vinorelbine, zidovudine.

● Y-Site Incompatibility: aldesleukin, amikacin,
amphotericin B colloidal, aztreonam, cefopera-
zone, cefotaxime, cefotetan, cefoxitin, chlor-
promazine, clindamycin, cyclosporine, fludara-
bine, furosemide, idarubicin, irinotecan,
levofloxacin, levorphanol, morphine, nalbuphine,
ondansetron, piperacillin/tazobactam, streptozo-
cin, topotecan.

● Additive Incompatibility: Do not dilute trastu-
zumab with or add to solutions containing dex-
trose. Do not mix or dilute with other drugs.

Patient/Family Teaching
● Instruct patient to notify health care professional

promptly if new onset or worsening shortness of
breath, cough, swelling of the ankles/legs, swell-
ing of the face, palpitations, weight gain of more
than 5 pounds in 24 hours, dizziness or loss of
consciousness occur. Caution patient to avoid
crowds and persons with known infections.

● May cause teratogenic effects. Caution patient to
use contraception during and for at least 6 mo
following completion of therapy and to avoid
breastfeeding.

● Advise patient not to receive any vaccinations
without advice of health care professional.

Evaluation/Desired Outcomes
● Regression of breast, gastric, or gastroesophageal

cancer and metastases.

REMS

traZODone (traz-oh-done)
Desyrel, Oleptro
Classification
Therapeutic: antidepressants

Pregnancy Category C

Indications
Major depression. Unlabeled Use: Insomnia,
chronic pain syndromes, including diabetic neurop-
athy, and anxiety.

Action
Alters the effects of serotonin in the CNS. Thera-
peutic Effects: Antidepressant action, which may
develop only over several weeks.

Pharmacokinetics
Absorption: Well absorbed after oral administra-
tion.
Distribution: Widely distributed.
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Protein Binding: 89–95%.
Metabolism and Excretion: Extensively metabo-
lized by the liver (CYP3A4 enzyme system); minimal
excretion of unchanged drug by the kidneys.
Half-life: 5–9 hr (immediate-release); 10 hr (ex-
tended-release).

TIME/ACTION PROFILE (antidepressant effect)

ROUTE ONSET PEAK DURATION

PO 1–2 wk 2–4 wk wk

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Recovery
period after MI; Concurrent electroconvulsive ther-
apy; Concurrent MAO inhibitor therapy (may result
in serious, potentially fatal reactions).
Use Cautiously in: Cardiovascular disease; Sui-
cidal behavior; Mayqrisk of suicide attempt/idea-
tion especially during early treatment or dose adjust-
ment; Severe hepatic or renal disease (dosep
recommended); Lactation: Discontinue drug or bot-
tle feed; Pedi: Suicide risk may be greater in chil-
dren and adolescents; safe use not established; Geri:
Initial doseprecommended; use extended-release
tablets with caution.

Adverse Reactions/Side Effects
CNS: SUICIDAL THOUGHTS, drowsiness, confusion,
dizziness, fatigue, hallucinations, headache, insom-
nia, nightmares, slurred speech, syncope, weakness.
EENT: blurred vision, tinnitus. CV: hypotension, ar-
rhythmias, chest pain, hypertension, palpitations, QT
interval prolongation, tachycardia. GI: dry mouth,
altered taste, constipation, diarrhea, excess saliva-
tion, flatulence, nausea, vomiting. GU: hematuria,
erectile dysfunction, priapism, urinary frequency.
Derm: rash. Hemat: anemia, leukopenia. MS:
myalgia. Neuro: tremor.

Interactions
Drug-Drug: Serious, potentially fatal reactions
(hyperthermia, rigidity, myoclonus, autonomic in-
stability, with fluctuating vital signs and extreme agi-
tation, which may proceed to delirium and coma)
may occur with concurrent MAO inhibitors. MAO
inhibitors should be stopped at least 14 days before
trazodone therapy. Trazodone should be stopped at
least 14 days before MAO inhibitor therapy. Mayq
digoxin or phenytoin serum levels.qCNS depres-
sion with other CNS depressants, including alco-
hol, opioid analgesics, and sedative/hypnotics.
qhypotension with antihypertensives, acute in-
gestion of alcohol, or nitrates. Concurrent use
with fluoxetineqlevels and risk of toxicity from

trazodone. Drugs that inhibit the CYP3A4 en-
zyme system, including ritonavirindinavir and
ketoconazoleqlevels and the risk of toxicity.
Drugs that induce the CYP3A4 enzyme system,
including carbamazepineplevels and may de-
crease effectiveness. Drugs that affect serotonergic
neurotransmitter systems, including linezolid, tra-
madol, and triptans,qrisk of serotonin syn-
drome.qrisk of bleeding with NSAIDS, aspirin,
clopidogrel, or warfarin.
Drug-Natural Products: Concomitant use of
kava-kava, valerian, or chamomile canqCNS
depression.qrisk of serotinergic side effects in-
cluding serotonin syndrome with St. John’s wort
and SAMe.

Route/Dosage
Depression
PO (Adults): Immediate-release—150 mg/day in
3 divided doses;qby 50 mg/day q 3–4 days until
desired response (not to exceed 400 mg/day in out-
patients or 600 mg/day in hospitalized patients); Ex-
tended-release—150 mg once daily;qby 75 mg/
day q 3 days until desired response (not to exceed
375 mg/day).
PO (Geriatric Patients): Immediate-release—
75 mg/day in divided doses initially; may beqq 3–4
days.

Insomnia
PO (Adults): 25–100 mg at bedtime.

Availability (generic available)
Tablets (immediate-release): 50 mg, 100 mg,
150 mg, 300 mg. Cost: Generic—50 mg $10.00/
90, 100 mg $10.00/90, 150 mg $10.00/90, 300 mg
$386.44/90. Tablets (extended-release) (Olep-
tro): 150 mg, 300 mg. Cost: 150 mg $299.98/90.

NURSING IMPLICATIONS
Assessment
● Monitor BP and pulse rate before and during ini-

tial therapy. Monitor ECGs in patients with pre-ex-
isting cardiac disease before and periodically
during therapy to detect arrhythmias.

● Assess for possible sexual dysfunction.
● Depression: Assess mental status (orientation,

mood, and behavior) frequently.
● Assess for suicidal tendencies, especially during

early therapy. Restrict amount of drug available to
patient. Risk may be increased in children, ado-
lescents, and adults �24 yr. After starting therapy,
children, adolescents, and young adults should
be seen by health care professional at least
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weekly for 4 wk, every 3 wk for next 4 wk, and on
advice of health care professional thereafter.

● Pain: Assess location, duration, intensity, and
characteristics of pain before and periodically
during therapy. Use pain scale to assess effective-
ness of medicine.

● Lab Test Considerations: Assess CBC and re-
nal and hepatic function before and periodically
during therapy. Slight, clinically insignificantpin
leukocyte and neutrophil counts may occur.

Potential Nursing Diagnoses
Ineffective coping (Indications)
Sexual dysfunction (Side Effects)

Implementation
● Do not confuse trazodone with tramadol.
● PO: Administer with or immediately after meals

to minimize side effects (nausea, dizziness) and
allow maximum absorption of trazodone. A larger
portion of the total daily dose may be given at
bedtime to decrease daytime drowsiness and diz-
ziness.

● Oleptro should be administered on an empty
stomach at bedtime and swallowed whole or bro-
ken along scored lines; do not chew or crush.

Patient/Family Teaching
● Instruct patient to take medication as directed. If

a dose is missed, take as soon as remembered.
Do not take if within 4 hr of next scheduled dose;
do not double doses. Oleptro should be taken at
bedtime. Consult health care professional before
discontinuing medication; gradual dose reduc-
tion is necessary to prevent aggravation of condi-
tion. Advise patient to read Medication Guide
prior starting therapy and with each Rx refill in
case of changes.

● May cause drowsiness and blurred vision. Cau-
tion patient to avoid driving and other activities
requiring alertness until response to drug is
known.

● Caution patient to change positions slowly to min-
imize orthostatic hypotension.

● Advise patient to avoid concurrent use of alcohol
or other CNS depressant drugs.

● Advise patient, family, and caregivers to look for
suicidality, especially during early therapy or
dose changes. Notify health care professional im-
mediately if thoughts about suicide or dying, at-
tempts to commit suicide, new or worse depres-
sion or anxiety, agitation or restlessness, panic
attacks, insomnia, new or worse irritability, ag-
gressiveness, acting on dangerous impulses, ma-
nia, or other changes in mood or behavior occur.

● Advise patient to notify health care professional of
all Rx or OTC medications, vitamins, or herbal
products being taken and to consult with health

care professional before taking other medica-
tions, especially aspirin and NSAIDs.

● Inform patient that frequent rinses, good oral hy-
giene, and sugarless candy or gum may diminish
dry mouth. Health care professional should be
notified if this persists �2 wk. An increase in fluid
intake, fiber, and exercise may prevent constipa-
tion.

● Advise patient to notify health care professional of
medication regimen before treatment or surgery.

● Instruct patient to notify health care professional
if priapism, irregular heartbeat, fainting, confu-
sion, skin rash, or tremors occur or if dry mouth,
nausea and vomiting, dizziness, headache, mus-
cle aches, constipation, or diarrhea becomes
pronounced.

● Instruct patient to notify health care professional
if signs of serotonin syndrome (mental status
changes: agitation, hallucinations, coma; auto-
nomic instability: tachycardia, labile BP, hyper-
thermia; neuromuscular aberrations: hyperre-
flexia, incoordination; and/or gastrointestinal
symptoms: nausea, vomiting, diarrhea) occur.

● Advise female patients to notify health care pro-
fessional if pregnancy is planned or suspected or
if breastfeeding.

● Emphasize the importance of follow-up exams to
evaluate progress.

Evaluation/Desired Outcomes
● Resolution of depression.
● Increased sense of well-being.
● Renewed interest in surroundings.
● Increased appetite.
● Improved energy level.
● Improved sleep.
● Decrease in severity of pain in chronic pain syn-

dromes. Therapeutic effects are usually seen
within 1 wk, although 4 wk may be required to
obtain significant therapeutic results.

triamcinolone, See CORTICOSTEROIDS
(NASAL).

triamcinolone, See CORTICOSTEROIDS
(SYSTEMIC).

triamcinolone, See CORTICOSTEROIDS
(TOPICAL/LOCAL).

triamterene, See DIURETICS
(POTASSIUM-SPARING).
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triazolam (trye-az-oh-lam)
Apo-Triazo, Gen-Triazolam, Hal-

cion, Novo-Triolam, Nu-Triazo
Classification
Therapeutic: sedative/hypnotics
Pharmacologic: benzodiazepines

Schedule IV

Pregnancy Category X

Indications
Short-term management of insomnia.

Action
Acts at many levels in the CNS, producing general-
ized depression. Effects may be mediated by GABA,
an inhibitory neurotransmitter. Therapeutic Ef-
fects: Relief of insomnia.

Pharmacokinetics
Absorption: Well absorbed following oral admin-
istration.
Distribution: Widely distributed, crosses blood-
brain barrier. Probably crosses the placenta and en-
ters breast milk.
Protein Binding: 89%.
Metabolism and Excretion: Metabolized by the
liver.
Half-life: 1.6–5.4 hr.

TIME/ACTION PROFILE (sedation)

ROUTE ONSET PEAK DURATION

PO 15–30 min 6–8 hr unknown

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Cross-sen-
sitivity with other benzodiazepines may occur; Pre-
existing CNS depression; Uncontrolled severe pain;
OB: Lactation: Pedi: Safety not established.
Use Cautiously in: Pre-existing hepatic dysfunc-
tion (doseprecommended); History of suicide at-
tempt or drug addiction; Geri: Appears on Beers list
and is associated withqrisk of falls (pdose re-
quired);qsensitivity to benzodiazepines.

Adverse Reactions/Side Effects
CNS: abnormal thinking, behavior changes, dizzi-
ness, excessive sedation, hangover, headache, anter-
ograde amnesia, confusion, hallucinations, sleep—
driving, lethargy, mental depression, paradoxical ex-
citation. EENT: blurred vision. GI: constipation, di-
arrhea, nausea, vomiting. Derm: rashes. Misc:
physical dependence, psychological dependence,
tolerance.

Interactions
Drug-Drug: Cimetidine, erythromycin, flucon-
azole, itraconazole, ketoconazole, indinavir,
nelfinavir, ritonavir, or saquinavir maypme-
tabolism and enhance actions of triazolam; combi-
nation should be avoided. Additive CNS depression
with alcohol, antidepressants, antihistamines,
and opioid analgesics. Maypeffectiveness of le-
vodopa. Mayqtoxicity of zidovudine. Isoniazid
maypexcretion andqeffects of triazolam. Sedative
effects may bepby theophylline.
Drug-Natural Products: Concomitant use of
kava-kava, valerian, chamomile, or hops canq
CNS depression.
Drug-Food: Grapefruit juice significantlyq
blood levels and effects.

Route/Dosage
PO (Adults): 0.125–0.25 mg (up to 0.5 mg) at
bedtime.
PO (Geriatric Patients or Debilitated Pa-
tients): 0.125 mg at bedtime initially; may beqas
needed.

Availability (generic available)
Tablets: 0.125 mg, 0.25 mg.

NURSING IMPLICATIONS
Assessment
● Assess sleep patterns prior to and periodically

throughout therapy.
● Geri: Assess CNS effects and risk of falls. Institute

falls prevention strategies.
● Prolonged high-dose therapy may lead to psycho-

logical or physical dependence. Restrict the
amount of drug available to patient, especially if
patient is depressed, suicidal, or has a history of
addiction.

Potential Nursing Diagnoses
Insomnia (Indications)
Risk for injury (Side Effects)

Implementation
● Supervise ambulation and transfer of patients fol-

lowing administration. Remove cigarettes. Side
rails should be raised and call bell within reach at
all times.

● PO: Administer with food if GI irritation becomes
a problem.

Patient/Family Teaching
● Instruct patient to take triazolam exactly as di-

rected. Discuss the importance of preparing envi-
ronment for sleep (dark room, quiet, avoidance
of nicotine and caffeine). If less effective after a
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few weeks, consult health care professional; do
not increase dose.

● May cause daytime drowsiness or dizziness. Cau-
tion patient to avoid driving or other activities re-
quiring alertness until response to medication is
known. Geri: Instruct patient and family how to
reduce falls risk at home.

● Advise patient to avoid the use of alcohol and
other CNS depressants and to consult health care
professional prior to using OTC preparations that
contain antihistamines or alcohol.

● Advise patient to inform health care professional
if pregnancy is planned or suspected or if confu-
sion, depression, or persistent headaches occur.
Instruct family or caregiver to notify health care
professional if personality changes occur.

● Instruct patient to notify health care professional
if an increase in daytime anxiety occurs. May oc-
cur after as few as 10 days of therapy. May re-
quire discontinuation of triazolam.

● Emphasize the importance of follow-up appoint-
ments to monitor progress.

Evaluation/Desired Outcomes
● Improvement in sleep patterns, which may not be

noticeable until the 3rd day of therapy.

tricalcium phosphate (39% Ca or
19.5 mEq/g), See CALCIUM SALTS.

trikates (potassium acetate/potassium
bicarbonate/potassium citrate), See
POTASSIUM SUPPLEMENTS.

trimethoprim/
sulfamethoxazole
(trye-meth-oh-prim/sul-fa-meth-
ox-a-zole)
Bactrim, Bactrim DS, Protrin DF,
Septra, Septra DS, SMZ/TMP, Sulfa-
trim, TMP/SMX, TMP/SMZ, Trisulfa,

Trisulfa DS
Classification
Therapeutic: anti-infectives, antiprotozoals
Pharmacologic: folate antagonists, sulfona-
mides

Pregnancy Category C

Indications
Treatment of: Bronchitis, Shigella enteritis, Otitis
media, Pneumocystis jirovecii pneumonia (PCP),
Urinary tract infections, Traveler’s diarrhea. Preven-

tion of PCP in HIV-positive patients. Unlabeled
Use: Biliary tract infections, osteomyelitis, burn and
wound infections, chlamydial infections, endocardi-
tis, gonorrhea, intra-abdominal infections, nocar-
diosis, rheumatic fever prophylaxis, sinusitis, eradi-
cation of meningococcal carriers, prophylaxis of
urinary tract infections, and an alternative agent in
the treatment of chancroid. Prevention of bacterial
infections in immunosuppressed patients.

Action
Combination inhibits the metabolism of folic acid in
bacteria at two different points. Therapeutic Ef-
fects: Bactericidal action against susceptible bacte-
ria. Spectrum: Active against many strains of gram-
positive aerobic pathogens including: Streptococcus
pneumoniae, Staphylococcus aureus, Group A
beta-hemolytic streptococci, Nocardia, Enterococ-
cus. Has activity against many aerobic gram-negative
pathogens, such as: Acinetobacter, Enterobacter,
Klebsiella pneumoniae, Escherichia coli, Proteus
mirabilis, Shigella, Xanthomonas maltophilia,
Haemophilus influenzae, including ampicillin-re-
sistant strains. P. jirovecii. Not active against Pseu-
domonas aeruginosa.

Pharmacokinetics
Absorption: Well absorbed from the GI tract.
Distribution: Widely distributed. Crosses the
blood-brain barrier and placenta and enters breast
milk.
Protein Binding: TMP: 45%; SMX: 68%.
Metabolism and Excretion: Some metabolism
by the liver (20%); remainder excreted unchanged
by the kidneys.
Half-life: Trimethoprim—6–11 hr; sulfameth-
oxazole—9–12 hr, both prolonged in renal fail-
ure.

TIME/ACTION PROFILE (blood levels)

ROUTE ONSET PEAK DURATION

PO rapid 2–4 hr 6–12 hr
IV rapid end of infu-

sion
6–12 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity to sulfona-
mides or trimethoprim; Megaloblastic anemia sec-
ondary to folate deficiency; Severe renal impair-
ment; OB, Lactation, Pedi: Pregnancy, lactation, or
children �2 mo (can cause kernicterus in neo-
nates). Exception: neonates born to HIV-infected
mothers (prophylaxis should be initiated at 4–6
weeks of age).
Use Cautiously in: Impaired hepatic or renal
function (doseprequired if CCr �30 mL/min); HIV-
positive patients (qincidence of adverse reactions).
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Adverse Reactions/Side Effects
CV: hypotension. CNS: fatigue, hallucinations,
headache, insomnia, mental depression, kernicterus
in neonates. F and E: hyperkalemia. GI: PSEUDO-
MEMBRANOUS COLITIS, HEPATIC NECROSIS, nausea,
vomiting, diarrhea, stomatitis, hepatitis, cholestatic
jaundice, pancreatitis. GU: crystalluria. Derm:
TOXIC EPIDERMAL NECROLYSIS, rash, photosensitivity.
Hemat: AGRANULOCYTOSIS, APLASTIC ANEMIA, hemo-
lytic anemia, leukopenia, megaloblastic anemia,
thrombocytopenia. Local: phlebitis at IV site. Misc:
allergic reactions including ERYTHEMA MULTIFORME,
STEVENS-JOHNSON SYNDROME, fever.

Interactions
Drug-Drug: Mayqhalf-life,pclearance, and ex-
aggerate folic acid deficiency caused by phenytoin.
Mayqeffects of sulfonylurea oral antidiabet-
ics,phenytoin, digoxin, thiopental and warfa-
rin. Mayqtoxicity of methotrexate.qrisk of
thrombocytopenia from thiazide diuretics (qin
geriatric patients).pefficacy of cyclosporine (de-
creases serum concentrations) andqrisk of
nephrotoxicity.

Route/Dosage
(TMP � trimethoprim; SMX � sulfamethoxazole).
Dosing based on TMP content.

Bacterial Infections
PO, IV (Adults and Children �2 mo): Mild-
moderate infections—6–12 mg TMP/kg/day di-
vided q 12 hr; Serious infection/Pneumocystis—
15–20 mg TMP/kg /day/divided q 6–8 hr.
PO (Adults): Urinary tract infection/chronic
bronchitis—1 double strength tablet (160 mg
TMP/800 mg SMX) q 12 hr for 10–14 days.

Urinary Tract Infection Prophylaxis
PO, IV (Adults and Children �2 mo): 2 mg
TMP/kg/dose daily or 5 mg TMP/kg/dose twice
weekly.

P. jirovecii Pneumonia (Prevention)
PO (Adults): 1 double strength tablet (160 mg
TMP/800 mg SMX) daily (may also be given 3 times
weekly).
PO (Children �1 mo): 150 mg TMP/m2/day di-
vided q 12 hr or given as a single dose on 3 consec-
utive days/wk (not to exceed 320 mg TMP/1600 mg
SMX per day).

Availability (generic available)
Tablets: 20 mg TMP/100 mg SMX, 80 mg TMP/
400 mg SMX, double strength– 160 mg TMP/800
mg SMX. Cost: Generic—80 mg TMP/400 mg SMX

$4.00/28, 160 mg TMP/800 mg SMX $4.00/28.
Oral suspension (cherry, grape flavors): 40 mg
TMP/200 mg SMX per 5 mL. Cost: Generic—
$4.00/120 mL. Injection: 16 mg TMP/80 mg SMX
per mL.

NURSING IMPLICATIONS
Assessment
● Assess for infection (vital signs; appearance of

wound, sputum, urine, and stool; WBC) at begin-
ning of and during therapy.

● Obtain specimens for culture and sensitivity be-
fore initiating therapy. First dose may be given be-
fore receiving results.

● Inspect IV site frequently. Phlebitis is common.
● Assess patient for allergy to sulfonamides.
● Monitor intake and output ratios. Fluid intake

should be sufficient to maintain a urine output of
at least 1200–1500 mL daily to prevent crystallu-
ria and stone formation.

● Monitor bowel function. Diarrhea, abdominal
cramping, fever, and bloody stools should be re-
ported to health care professional promptly as a
sign of pseudomembranous colitis. May begin up
to several weeks following cessation of therapy.

● Assess for rash periodically during therapy. May
cause Stevens-Johnson syndrome. Discontinue
therapy if severe or if accompanied with fever,
general malaise, fatigue, muscle or joint aches,
blisters, oral lesions, conjunctivitis, hepatitis and/
or eosinophilia.

● Lab Test Considerations: Monitor CBC and
urinalysis periodically during therapy.

● May produceqserum bilirubin,qpotassium,
creatinine, and alkaline phosphatase.

Potential Nursing Diagnoses
Risk for infection (Indications, Side Effects)
Noncompliance (Patient/Family Teaching)

Implementation
● Do not confuse DS (double-strength) formula-

tions with single-strength formulations.
● Do not administer medication IM.
● PO: Administer around the clock with a full glass

of water. Use calibrated measuring device for liq-
uid preparations.

IV Administration

● pH: 10.
● Intermittent Infusion: Diluent: Dilute each

5–mL of trimethoprim/sulfamethoxazole with
125 mL of D5W (stable for 24 hr at room temper-
ature). May also dilute each 5-mL of drug with 75
mL of D5W if fluid restriction is required (stable
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for 6 hr at room temperature). Do not refriger-
ate. Concentration: Should not exceed 1.06
mg/mL. Rate: Infuse over 60–90 min.

● Y-Site Compatibility: acyclovir, aldesleukin,
alemtuzumab, allopurinol, amifostine, aminoca-
proic acid, amphotericin B cholesteryl, ampho-
tericin B liposome, anidulafungin, argatroban,
bivalirudin, blemoycin, carboplatin, carmustine,
cefepime, ceftaroline, cisplatin, cyclophospha-
mide, cytarabine, dactinomycin, daptomycin,
dexmedetomidine, diltiazem, docetaxel, doxacu-
rium, doxorubicin liposome, eptifibatide, ertape-
nem, etoposide, etoposide phosphate, fenoldo-
pam, filgrastim, fludarabine, fluorouracil,
gemcitabine, granisetron, hetastarch, hydromor-
phone, ifosfamide, irinotecan, levofloxacin, line-
zolid, lorazepam, melphalan, methotrexate, met-
ronidazole, milrinone, mitoxantrone,
nicardipine, octreotide, oxaliplatin, paclitaxel,
palonosetron, pamidronate, pancuronium, pan-
toprazole, pemetrexed, perphenazine, piperacil-
lin/tazobactam, potassium acetate, remifentanil,
rituximab, sargramostim, sodium acetate, tenipo-
side, thiotepa, tigecycline, tirofiban, trastuzumab,
vecuronium, vincristine, voriconazole, zidovu-
dine.

● Y-Site Incompatibility: alfentanil, amikacin,
aminophylline, amphotericin B colloidal, ampho-
tericin B lipid complex, ampicillin, ampicillin/
sulbactam, ascorbic acid, atropine, azathioprine,
benztropine, bumetanide, buprenorphine, butor-
phanol, calcium chloride, calcium gluconate,
caspofungin, cefazolin, cefotaxime, cefoxitin, cef-
tazidime, ceftriaxone, cefuroxime, chlorampheni-
col, chlorpromazine, clindamycin, cyanocobala-
min, cyclosporine, dantrolene, dexamethasone,
diazepam, diazoxide, digoxin, diphenhydramine,
dobutamine, dopamine, doxorubicin, doxycy-
cline, ephedrine, epinephrine, epirubicin, epoe-
tin alfa, erythromycin, famotidine, fentanyl, flu-
conazole, folic acid, furosemide, ganciclovir,
gentamicin, glycopyrrolate, haloperidol, heparin,
hydralazine, hydrocortisone, hydroxyzine, idaru-
bicin, imipenem/cilastatin, indomethacin, insulin,
isoproterenol, ketorolac, lidocaine, mannitol,
mechlorethamine, metaraminol, methoxamine,
methyldopate, methylprednisolone, metoclopra-
mide, metoprolol, midazolam, multivitamins, my-
cophenolate, nafcillin, nalbuphine, naloxone, ni-
troglycerin, nitroprusside, norepinephrine,
ondansetron, oxacillin, oxytocin, papaverine,
penicillin G, pentamidine, pentazocine, pentobar-
bital, phenobarbital, phentolamine, phenyleph-
rine, phenytoin, phytonadione, potassium chlo-
ride, procainamide, prochlorperazine,
promethazine, propranolol, protamine, pyridox-

ime, quinupristin/dalfopristin, ranitidine, sodium
bicarbonate, streptokinase, succinylcholine, su-
fentanil, theophylline, thiamine, ticarcillin/clavu-
lanate, tobramycin, tolazoline, trimetaphan, van-
comycin, verapamil, vinorelbine.

Patient/Family Teaching
● Instruct patient to take medication around the

clock and to finish drug completely as directed,
even if feeling well. Take missed doses as soon as
remembered unless almost time for next dose.
Advise patient that sharing of this medication may
be dangerous.

● Instruct patient to notify health care professional
if rash, or fever and diarrhea develop, especially
if diarrhea contains blood, mucus, or pus. Advise
patient not to treat diarrhea without consulting
health care professional.

● Caution patient to use sunscreen and protective
clothing to prevent photosensitivity reactions.

● Advise patient to notify health care professional if
skin rash, sore throat, fever, mouth sores, or un-
usual bleeding or bruising occurs.

● Instruct patient to notify health care professional
if symptoms do not improve within a few days.

● Emphasize importance of regular follow-up ex-
ams to monitor blood counts in patients on pro-
longed therapy.

● Home Care Issues: Instruct family or caregiver
on dilution, rate, and administration of drug and
proper care of IV equipment.

Evaluation/Desired Outcomes
● Resolution of the signs and symptoms of infec-

tion. Length of time for complete resolution de-
pends on organism and site of infection.

● Resolution of symptoms of traveler’s diarrhea.
● Prevention of Pneumocystis jirovecii pneumonia

in patients with HIV.

trospium (tros-pee-yum)
Sanctura, Sanctura XR
Classification
Therapeutic: urinary tract antispasmodics
Pharmacologic: antimuscarinics

Pregnancy Category C

Indications
Overactive bladder with symptoms of urge urinary
incontinence, urgency and urinary frequency.

Action
Antagonizes the effect of acetylcholine at muscarinic
receptors in the bladder; this parasympatholytic ac-
tion reduces bladder smooth muscle tone. Thera-
peutic Effects: Increased bladder capacity and de-
creased symptoms of overactive bladder.
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Pharmacokinetics
Absorption: Less than 10% absorbed following
oral administration; food significantlypabsorption.
Distribution: Mostly distributed to plasma.
Metabolism and Excretion: Of the 10% ab-
sorbed, 40% is metabolized. Unabsorbed drug is
mainly excreted in feces. Of absorbed drug, 60% is
eliminated in urine as unchanged drug via active tu-
bular secretion.
Half-life: 20 hr.

TIME/ACTION PROFILE (anticholinergic
effects)

ROUTE ONSET PEAK DURATION

PO unknown 5–6 hr 24 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Gastric or
urinary retention, uncontrolled angle-closure glau-
coma or risk for these conditions.
Use Cautiously in: Bladder outflow obstruction;
Gastrointestinal obstructive disorders (ulcerative co-
litis, intestinal atony, myasthenia gravis); Controlled
angle-closure glaucoma (use only if necessary and
with careful monitoring); CCr �30 mL/min (dosep
recommended); Moderate to severe hepatic impair-
ment; OB, Lactation: Use only if benefit justifies risks
to fetus/newborn; Pedi: Safety not established; Geri:
May haveqsensitivity to anticholinergic effects;p
dose may be required.

Adverse Reactions/Side Effects
CNS: headache, dizziness, drowsiness, fatigue.
EENT: blurred vision. GI: constipation, dry mouth,
dyspepsia. GU: urinary retention, urinary tract in-
fection. Misc: ANGIOEDEMA, fever, heat stroke.

Interactions
Drug-Drug: May interact with other drugs that
compete for tubular secretion. Metformin may
plevels.qrisk of anticholinergic effects with other
drugs having anticholinergic properties.

Route/Dosage
PO (Adults): 20 mg twice daily or 60 mg once daily
(XR dose form).
PO (Adults �75 yr): Based on tolerability, dose
may bepto 20 mg once daily.

Renal Impairment
PO (Adults): CCr �30 mL/min— 20 mg once
daily at bedtime.

Availability (generic available)
Tablets: 20 mg. Extended release tablets: 60
mg.

NURSING IMPLICATIONS
Assessment
● Monitor voiding pattern and intake and output ra-

tios.

Potential Nursing Diagnoses
Impaired urinary elimination (Indications)

Implementation
● PO: Administer 1 hr prior to meals or on an

empty stomach.

Patient/Family Teaching
● Instruct patient to take as directed. If a dose is

skipped, take next dose 1 hr prior to next meal.
● Advise patient to notify health care professional

immediately of signs and symptoms of angio-
edema (edema of the tongue or laryngopharynx,
difficulty breathing) occur.

● Caution patient that heat prostration (fever and
heat stroke due to decreased sweating) may oc-
cur when trospium is taken in a hot environment.

● May cause drowsiness, dizziness, and blurred vi-
sion. Caution patient to avoid driving and other
activities requiring alertness until response to
medication is known. Advise patient to avoid al-
cohol; may increase drowsiness.

Evaluation/Desired Outcomes
● Increased bladder capacity and decreased symp-

toms of overactive bladder.
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valACYclovir
(val-ay-sye-kloe-veer)
Valtrex
Classification
Therapeutic: antivirals

Pregnancy Category B

Indications
Treatment of herpes zoster (shingles). Treatment/
suppression of genital herpes. Reduction of trans-
mission of genital herpes. Treatment of chickenpox.
Treatment of herpes labialis (cold sores).

Action
Rapidly converted to acyclovir. Acyclovir interferes
with viral DNA synthesis. Therapeutic Effects: In-
hibited viral replication, decreased viral shedding,
reduced time to healing of lesions. Reduced trans-
mission of genital herpes.

Pharmacokinetics
Absorption: 54% bioavailable as acyclovir after
oral administration of valacyclovir.
Distribution: CSF concentrations of acyclovir are
50% of plasma concentrations. Acyclovir crosses
placenta; enters breast milk.
Metabolism and Excretion: Rapidly converted
to acyclovir via intestinal/hepatic metabolism.
Half-life: 2.5–3.3 hr; up to 14 hr in renal impair-
ment (acyclovir).

TIME/ACTION PROFILE (blood levels†)

ROUTE ONSET PEAK DURATION

PO unknown 1.5–2.5 hr 8–24 hr

†Acyclovir

Contraindications/Precautions
Contraindicated in: Hypersensitivity to valacyclo-
vir or acyclovir.
Use Cautiously in: Renal impairment (pdose/q
dosing interval recommended if CCr �50 mL/min);
OB, Lactation, Pedi: Pregnancy, lactation, or chil-
dren �2 yr (safety not established); Geri: Dosep
may be necessary due toqrisk of acute renal failure
and CNS side effects.

Adverse Reactions/Side Effects
CNS: headache, agitation, confusion, delirium, diz-
ziness, encephalopathy, hallucinations, seizures,
weakness. GI: nausea, abdominal pain, anorexia,
constipation, diarrhea. GU: RENAL FAILURE, crystallu-
ria. Hemat: THROMBOTIC THROMBOCYTOPENIC PUR-
PURA/HEMOLYTIC UREMIC SYNDROME (very high doses
in immunosuppressed patients).

Interactions
Drug-Drug: Probenecid and cimetidineq
blood levels; significant only in renal impairment.
Concurrent use of other nephrotoxic drugsqrisk
of adverse renal effects.

Route/Dosage

Herpes Zoster
PO (Adults): 1 g 3 times daily for 7 days.

Genital Herpes
PO (Adults): Initial treatment—1 g twice daily
for 10 days. Recurrence—500 mg twice daily for 3
days. Suppression of recurrence—1 g once daily
or 500 mg once daily in patients experiencing �10
recurrences/yr. Suppression of recurrence in HIV-
infected patients—500 mg q 12 hr. Reduction of
transmission—500 mg once daily for source part-
ner.

Herpes Labialis
PO (Adults and Children �12 yr): 2 g then 2 g
12 hr later.

Chickenpox
PO (Children �2 yr): 20 mg/kg 3 times daily for 5
days (not to exceed 1 g 3 times daily).

Renal Impairment
PO (Adults): CCr 30–49 mL/min—1 g q 12 hr
for herpes zoster treatment, noprequired for treat-
ment of genital herpes; 1 g then 1 g 12 hr later for
herpes labialis. CCr 10–29 mL/min—1 g q 24 hr
for initial treatment of genital herpes, 500 mg q 24
hr for treatment of recurrent episodes of genital her-
pes, 500 mg q 48 hr for suppression of genital her-
pes in patients with 9 or fewer recurrences/yr, 500
mg q 24 hr for suppression of genital herpes in pa-
tients with �10 recurrences/yr or HIV-infected pa-
tients, 1 g q 24 hr for treatment of herpes zoster;
500 mg then 500 mg 12 hr later for herpes labialis.
CCr �10 mL/min—500 mg q 24 hr for initial
treatment of genital herpes, 500 mg q 24 hr for
treatment of recurrent episodes of genital herpes,
500 mg q 48 hr for suppression of genital herpes in
patients with 9 or fewer recurrences/yr, 500 mg q
24 hr for suppression of genital herpes in patients
with �10 recurrences/yr or HIV-infected patients,
500 mg q 24 hr for treatment of herpes zoster; sin-
gle 500 mg dose for herpes labialis.

Availability (generic available)
Tablets: 500 mg, 1 g.
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NURSING IMPLICATIONS
Assessment
● Assess lesions before and daily during therapy.
● Monitor patient for signs of thrombotic thrombo-

cytic purpura/hemolytic uremic syndrome
(thrombocytopenia, microangiopathic hemolytic
anemia, neurologic findings, renal dysfunction,
fever). Requires prompt treatment; may be fatal.

Potential Nursing Diagnoses
Risk for impaired skin integrity (Indications)
Risk for infection (Indications, Patient/Family
Teaching)

Implementation
● Do not confuse valacyclovir with valganciclovir.

Do not confuse Valtrex (valacyclovir) with Valcyte
(valganciclovir).

● PO: May be administered without regard to
meals.

● Herpes Zoster: Implement valacyclovir therapy
as soon as possible after the onset of signs or
symptoms of herpes zoster; most effective if
started within 48 hr of the onset of zoster rash. Ef-
ficacy of treatment started �72 hr after rash onset
is unknown.

● Genital Herpes and Herpes Labialis: Imple-
ment treatment for genital herpes as soon as pos-
sible after onset of symptoms (tingling, itching,
burning).

● Chicken Pox: Initiate therapy at the earliest sign
or symptom; preferably within 24 hr of onset of
rash.

Patient/Family Teaching
● Instruct patient to take valacyclovir exactly as di-

rected for the full course of therapy. Take missed
doses as soon as remembered if not just before
next dose; do not double doses. Advise patient to
read the Patient Information before starting
therapy.

● Advise patient to maintain adequate hydration
during therapy.

● Advise patient to notify health care professional
promptly if nervous system symptoms (aggressive
behavior, unsteady movement, shaky movements,
confusion, speech problems, hallucinations, sei-
zures, coma) occur.

● Instruct patient to notify health care professional
of all Rx or OTC medications, vitamins, or herbal
products being taken and consult health care
professional before taking any new medications.

● Instruct female patients to notify health care pro-
fessional if pregnancy is planned or suspected, or
if breastfeeding.

● Herpes Zoster: Inform patient that valacyclovir
does not prevent the spread of infection to others.

Precautions should be taken around others who
have not had chickenpox or varicella vaccine, or
are immunosuppressed, until all lesions have
crusted.

● Genital Herpes and Herpes Labialis: Inform
patient that valacyclovir does not prevent the
spread of herpes labialis to others. Advise patient
to avoid contact with lesions while lesions or
symptoms are present. Valacyclovir reduces
transmission of genital herpes to others. Advise
patient to practice safe sex (avoid sexual inter-
course when lesions are present and wear a con-
dom made of latex or polyurethane during sexual
contact).

Evaluation/Desired Outcomes
● Decrease in time to full crusting, loss of vesicles,

loss of ulcers, and development of crusts in pa-
tients with acute herpes zoster (shingles).

● Decrease in time to full crusting, loss of vesicles,
loss of ulcers, and development of crusts in pa-
tients with genital herpes.

● Decrease in frequency of outbreaks in patients
with genital herpes.

● Decrease in time to full crusting, loss of vesicles,
loss of ulcers, and development of crusts in pa-
tients with herpes labialis. Decrease in transmis-
sion of genital herpes.

● Treatment of chicken pox.

valGANciclovir
(val-gan-sye-kloe-veer)
Valcyte
Classification
Therapeutic: antivirals

Pregnancy Category C

Indications
Treatment of cytomegalovirus (CMV) retinitis in pa-
tients with AIDS. Prevention of CMV disease in kid-
ney, kidney/pancreas and heart transplant patients
at risk.

Action
Valganciclovir is a prodrug which is rapidly con-
verted to ganciclovir by intestinal and hepatic en-
zymes. CMV virus converts ganciclovir to its active
form (ganciclovir phosphate) inside host cell,
where it inhibits viral DNA polymerase. Therapeu-
tic Effects: Antiviral effect directed preferentially
against CMV-infected cells.

Pharmacokinetics
Absorption: 59.4% absorbed following oral ad-
ministration, rapidly converted to ganciclovir.
Distribution: Unknown.
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Metabolism and Excretion: Rapidly converted
to ganciclovir; ganciclovir is mostly excreted by the
kidneys.
Half-life: 4.1 hr (intracellular half-life of ganciclo-
vir phosphate is 18 hr).

TIME/ACTION PROFILE (ganciclovir blood
levels)

ROUTE ONSET PEAK DURATION

PO rapid 2 hr 12–24 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity to valganci-
clovir or ganciclovir; OB: Pregnancy or planned
pregnancy; Lactation: Lactation; Hemodialysis; Pa-
tients undergoing liver transplantation.
Use Cautiously in: Renal impairment (dosagep
recommended if CCr �60 mL/min); Pre-existing
bone marrow depression; Previous or concurrent
myelosuppressive drug therapy or radiation therapy;
Geri: Age-relatedpin renal function requires dos-
age reduction; Pedi: Children �4 mo (safety not es-
tablished).

Adverse Reactions/Side Effects
CNS: SEIZURES, headache, insomnia, agitation, con-
fusion, dizziness, hallucinations, psychosis, seda-
tion. GI: abdominal pain, diarrhea, nausea, vomit-
ing. GU: renal impairment. Hemat: NEUTROPENIA,
THROMBOCYTOPENIA, anemia, aplastic anemia, bone
marrow depression, pancytopenia. Neuro: ataxia,
paresthesia, peripheral neuropathy. Misc: fever, hy-
persensitivity reactions, infections.

Interactions
Drug-Drug:qrisk of hematologic toxicity with zi-
dovudine. Blood levels and effects may beqby
probenecid. Patients with renal impairment may
experience accumulation of metabolites of myco-
phenolate and valganciclovir.qblood levels and
risk of toxicity from didanosine.
Drug-Food: Foodqabsorption.

Route/Dosage
Treatment of CMV Disease
PO (Adults): Induction—900 mg twice daily for
21 days; Maintenance treatment or patients with
inactive CMV retinitis—900 mg once daily.

Renal Impairment
CCr 40–59 mL/min (Adults): Induction—450
mg twice daily for 21 days; Maintenance treatment
or patients with inactive CMV retinitis—450 mg
once daily.

Renal Impairment
CCr 25–39 mL/min (Adults): Induction—450
mg once daily for 21 days; Maintenance treatment
or patients with inactive CMV retinitis—450 mg
every 2 days.

Renal Impairment
CCr 10–24 mL/min (Adults): Induction—450
mg every 2 days for 21 days; Maintenance treat-
ment or patients with inactive CMV retinitis—
450 mg twice weekly.

Prevention of CMV Disease in Transplant
Patients
PO (Adults): Kidney/pancreas, or heart trans-
plant—900 mg once daily, starting 10 days prior to
transplant and continued for 100 days after; Kidney
transplant—900 mg once daily, starting 10 days
prior to transplant and continued for 200 days after.

Renal Impairment
PO (Adults): CCr 40–59 mL/min—450 mg once
daily; CCr 25–39 mL/min—450 mg every 2 days;
CCr 12–24 mL/min—450 mg twice weekly.
PO (Children 4 mo-16 yr): Kidney or heart
transplant—Dose is based on body surface area
(BSA) and CCr. Dose � 7 � BSA � CCr (see pre-
scribing information for equations used for BSA and
CCr); all calculated doses should be rounded to
nearest 25 mg (max � 900 mg) and administered
as oral solution; should be started 10 days prior to
transplant and continued for 100 days after.

Renal Impairment
PO (Adults): CCr 40–59 mL/min—450 mg once
daily; CCr 25–39 mL/min—450 mg every 2 days;
CCr 12–24 mL/min—450 mg twice weekly.

Availability
Tablets: 450 mg. Oral solution (tutti-frutti fla-
vor): 50 mg/mL.

NURSING IMPLICATIONS
Assessment
● Diagnosis of CMV retinitis should be determined

by ophthalmoscopy prior to treatment with val-
ganciclovir.

● Culture for CMV (urine, blood, throat) may be
taken prior to administration. However, a nega-
tive CMV culture does not rule out CMV retinitis.
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If symptoms do not respond after several weeks,
resistance to valganciclovir may have occurred.
Ophthalmologic exams should be performed
weekly during induction and every 2 wk during
maintenance or more frequently if the macula or
optic nerve is threatened. Progression of CMV ret-
initis may occur during or following ganciclovir
treatment.

● Assess for signs of infection (fever, chills, cough,
hoarseness, lower back or side pain, sore throat,
difficult or painful urination). Notify health care
professional if these symptoms occur.

● Assess for bleeding (bleeding gums, bruising, pe-
techiae, or guaiac stools, urine, and emesis).
Avoid IM injections and taking rectal tempera-
tures. Apply pressure to venipuncture sites for 10
min.

● Lab Test Considerations: May cause granulo-
cytopenia, anemia, and thrombocytopenia. Moni-
tor neutrophil and platelet count closely through-
out therapy. Do not administer if ANC �500/mm3,
platelet count �25,000/mm3, or hemoglobin �8
g/dL. Recovery begins within 3–7 days of discon-
tinuation of therapy.

● Monitor BUN and serum creatinine at least once
every 2 wk throughout therapy. May causeqin
serum creatinine.

Potential Nursing Diagnoses
Risk for infection (Indications, Patient/Family
Teaching)

Implementation
● Do not confuse valganciclovir with valacyclovir.

Do not confuse Valcyte (valganciclovir) with Val-
trex (valacyclovir).

● Valganciclovir and ganciclovir are not inter-
changeable. Do not substitute.

● Valganciclovir tablets should be handled care-
fully. Do not break or crush. May be potentially
teratogenic; avoid direct contact with broken or
crushed tablets. If contact with the skin or mu-
cous membranes occurs, wash thoroughly with
soap and water and rinse eyes thoroughly with
plain water.

● PO: Administer with food. Adults should take tab-
lets, not oral solution.

● Oral solution (50 mg/mL) must be prepared by
the pharmacist prior to dispensing to the patient.
Shake well prior to use. Use oral dispenser pro-
vided for accurate dose.

Patient/Family Teaching
● Instruct patient to take valganciclovir with food,

as directed. Advise patient to read Patient Infor-
mation before starting therapy and with each Rx
refill in case of changes.

● Inform patient that valganciclovir is not a cure for
CMV retinitis. Progression of retinitis may con-
tinue in immunocompromised patients during
and following therapy. Advise patients to have
regular ophthalmic exams at least every 4–6 wk.
Duration of therapy for CMV prevention is based
on the duration and degree of immunosuppres-
sion.

● May cause seizures, sedation, dizziness, ataxia,
and/or confusion. Caution patient not to drive or
do other activities requiring alertness until re-
sponse to medication is known.

● Advise patient to notify health care professional if
fever; chills; sore throat; other signs of infection;
bleeding gums; bruising; petechiae; or blood in
urine, stool, or emesis occurs. Caution patient to
avoid crowds and persons with known infections.
Instruct patient to use soft toothbrush and electric
razor. Patient should be cautioned not to drink
alcoholic beverages or take products containing
aspirin or NSAIDs.

● Advise patient that valganciclovir may have terato-
genic effects. Women should use a nonhormonal
during and for at least 30 days following therapy.
If their female sexual partner can become preg-
nant, men should use a barrier method of contra-
ception during and for at least 90 days following
therapy. Advise male patient that valgancyclovir
may lower the amount of sperm in a man’s body
and cause fertility problems.

● Caution patient to use sunscreen and protective
clothing to prevent photosensitivity reactions.

● Emphasize the importance of frequent follow-up
exams to monitor blood counts.

Evaluation/Desired Outcomes
● Management of the symptoms of CMV retinitis in

patients with AIDS.
● Prevention of CMV disease in kidney, kidney/pan-

creas and heart transplant patients at risk.

VALPROATES
divalproex sodium
(dye-val-proe-ex soe-dee-um)
Depakote, Depakote ER, Depakote
Sprinkle, Epival

valproate sodium
(val-proe-ate soe-dee-um)
Depacon

valproic acid (val-proe-ik as-id)
Depakene, Stavzor
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Classification
Therapeutic: anticonvulsants, vascular
headache suppressants

Pregnancy Category D

Indications
Monotherapy and adjunctive therapy for simple and
complex absence seizures. Monotherapy and ad-
junctive therapy for complex partial seizures. Ad-
junctive therapy for patients with multiple seizure
types, including absence seizures. Divalproex so-
dium only. Manic episodes associated with bipolar
disorder. Prevention of migraine headache.

Action
Increase levels of GABA, an inhibitory neurotrans-
mitter in the CNS. Therapeutic Effects: Suppres-
sion of seizure activity. Decreased manic episodes.
Decreased frequency of migraine headaches.

Pharmacokinetics
Absorption: Well absorbed following oral admin-
istration; divalproex is enteric-coated, and absorp-
tion is delayed. ER form produces lower blood lev-
els. IV administration results in complete
bioavailability.
Distribution: Rapidly distributed into plasma and
extracellular water. Cross blood-brain barrier and
placenta; enters breast milk.
Protein Binding: 80–90%, decreased in neo-
nates, elderly, renal impairment, or chronic hepatic
disease.
Metabolism and Excretion: Mostly metabolized
by the liver; minimal amounts excreted unchanged
in urine.
Half-life: Adults: 9–16 hr.

TIME/ACTION PROFILE (onset �
anticonvulsant effect; peak � blood levels)

ROUTE ONSET PEAK DURATION

PO—liquid 2–4 days 15–120 min 6–24 hr
PO—cap-

sules
2–4 days 1–4 hr 6–24 hr

PO—de-
layed-re-
lease prod-
ucts

2–4 days 3–5 hr 12–24 hr

PO—ex-
tended-re-
lease prod-
ucts

2–4 days 7–14 hr 24 hr

IV 2–4 days end of infu-
sion

6–24 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Hepatic im-
pairment; Known/suspected urea cycle disorders
(may result in fatal hyperammonemic encephalopa-
thy).
Use Cautiously in: All patients (mayqrisk of sui-
cidal thoughts/behaviors); Bleeding disorders; His-
tory of liver disease; Organic brain disease; Bone
marrow depression; Renal impairment; Women of
childbearing potential; Geri:qrisk of adverse ef-
fects; OB: Use during pregnancy is linked to congen-
ital anomalies, neural tube defects, clotting abnor-
malities, and hepatic dysfunction in the neonate as
well as impaired cognitive development as the child
matures. Use with extreme caution. Lactation: Pass
into breast milk. Consider discontinuing nursing
when valproates are administered to the nursing
mother; Pedi: Children, especially �2 yr (atqrisk
for potentially fatal hepatotoxicity).

Adverse Reactions/Side Effects
CNS: SUICIDAL THOUGHTS, agitation, dizziness, head-
ache, insomnia, sedation, confusion, depression.
CV: peripheral edema. EENT: visual disturbances.
GI: HEPATOTOXICITY, PANCREATITIS, abdominal pain,
anorexia, diarrhea, indigestion, nausea, vomiting,
constipation,qappetite. Derm: alopecia, rashes.
Endo: weight gain. Hemat: leukopenia, thrombo-
cytopenia. Metab: HYPERAMMONEMIA. Neuro: HY-
POTHERMIA, tremor, ataxia.

Interactions
Drug-Drug:qrisk of bleeding with warfarin.
Blood levels and toxicity may beqby aspirin, car-
bamazepine, chlorpromazine, cimetidine,
erythromycin, or felbamate.qCNS depression
with other CNS depressants, including alcohol,
antihistamines, antidepressants, opioid anal-
gesics, MAO inhibitors, and sedative/hypnot-
ics. MAO inhibitors and other antidepressants
maypseizure threshold andpeffectiveness of val-
proate. Carbamazepine, meropenem, pheno-
barbital, phenytoin, or rifampin maypvalproate
blood levels. Valproate mayqtoxicity of carbama-
zepine, diazepam, amitriptyline,nortriptyline,
ethosuximide, lamotrigine, phenobarbital,
phenytoin, topiramate, or zidovudine. Concur-
rent use with topiramate mayqrisk of hypother-
mia. Ertapenem, imipenem, or meropenem may
pvalproate blood levels.

Route/Dosage
Regular-release and delayed-release formulations
usually given in 2–4 divided doses daily; extended-
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release formulation (Depakote ER) usually given
once daily.

Anticonvulsant
PO (Adults and Children �10 yr): Single-agent
therapy (complex partial seizures)— Initial dose
of 10–15 mg/kg/day in 1–4 divided doses;qby 5–
10 mg/kg/day weekly until therapeutic response
achieved (not to exceed 60 mg/kg/day); when daily
dose exceeds 250 mg, give in divided doses. Poly-
therapy (complex partial seizures)— Initial dose
of 10–15 mg/kg/day;qby 5–10 mg/kg/day weekly
until therapeutic response achieved (not to exceed
60 mg/kg/day); when daily dosage exceeds 250 mg,
give in divided doses.
PO (Adults and Children �2 yr [�10 yr for De-
pakote ER and Stavzor]): Simple and complex
absence seizures— Initial dose of 15 mg/kg/day in
1–4 divided doses;qby 5–10 mg/kg/day weekly
until therapeutic response achieved (not to exceed
60 mg/kg/day); when daily dose exceeds 250 mg,
give in divided doses.
IV (Adults and Children): Give same daily dose
and at same frequency as was given orally; switch to
oral formulation as soon as possible.
Rect (Adults and Children): Dilute syrup 1:1 with
water for use as a retention enema. Give 17–20 mg/
kg load, maintenance 10–15 mg/kg/dose q 8 hr.

Mood Stabilizer
PO (Adults): Depakote and Stavzor— Initial dose
of 750 mg/day in divided doses initially, titrated rap-
idly to desired clinical effect or trough plasma levels
of 50–125 mcg/mL (not to exceed 60 mg/kg/day).
Depakote ER— Initial dose of 25 mg/kg once daily;
titrated rapidly to desired clinical effect of trough
plasma levels of 85–125 mcg/mL (not to exceed 60
mg/kg/day).

Migraine Prevention
PO (Adults and Children �16 yr): Depakote
and Stavzor—250 mg twice daily (up to 1000 mg/
day). Depakote ER—500 mg once daily for 1 wk,
thenqto 1000 mg once daily.

Availability
Valproic Acid (generic available)
Capsules: 250 mg, 500 mg. Delayed-release
capsules: 125 mg, 250 mg, 500 mg. Syrup: 250
mg/5 mL.

Valproate Sodium (generic available)
Injection: 100 mg/mL.

Divalproex Sodium (generic available)
Delayed-release tablets (Depakote): 125 mg,
250 mg, 500 mg. Capsules-sprinkle: 125 mg. Ex-
tended-release tablets (Depakote ER): 250 mg,
500 mg.

NURSING IMPLICATIONS
Assessment
● Seizures: Assess location, duration, and charac-

teristics of seizure activity. Institute seizure pre-
cautions.

● Bipolar Disorder: Assess mood, ideation, and
behavior frequently.

● Migraine Prophylaxis: Monitor frequency of
migraine headaches.

● Geri: Assess geriatric patients for excessive som-
nolence.

● Assess for suicidal tendencies, especially during
early therapy. Restrict amount of drug available to
patient. Risk may be increased in children, ado-
lescents, and adults �24 yr.

● Lab Test Considerations: Monitor CBC, plate-
let count, and bleeding time prior to and periodi-
cally during therapy. May cause leukopenia and
thrombocytopenia.

● Monitor hepatic function (LDH, AST, ALT, and
bilirubin) and serum ammonia concentrations
prior to and periodically during therapy. May
cause hepatotoxicity; monitor closely, especially
during initial 6 mo of therapy; fatalities have oc-
curred. Therapy should be discontinued if hyper-
ammonemia occurs.

● May interfere with accuracy of thyroid function
tests.

● May cause false-positive results in urine ketone
tests.

● Toxicity and Overdose: Therapeutic serum
levels range from 50–100 mcg/mL (50–125
mcg/mL for mania). Doses are graduallyquntil a
pre-dose serum concentration of at least 50 mcg/
mL is reached. However, a good correlation
among daily dose, serum level, and therapeutic
effects has not been established. Monitor patients
receiving near the maximum recommended 60
mg/kg/day for toxicity.

Potential Nursing Diagnoses
Risk for injury (Indications)

Implementation
● Do not confuse Depakote ER and regular dose

forms. Depakote ER produces lower blood levels
than Depakote dosing forms. If switching from
Depakote to Depakote ER, increase dose by 8-
20%.

● Single daily doses are usually administered at
bedtime because of sedation.

● PO: Administer with or immediately after meals
to minimize GI irritation. Extended-release and
delayed-release tablets and capsules should be
swallowed whole, do not open, break, or chew;
will cause mouth or throat irritation and destroy
extended release mechanism. Do not administer
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tablets with milk or carbonated beverages (may
cause premature dissolution). Delayed-release
divalproex sodium may cause less GI irritation
than valproic acid capsules.

● Shake liquid preparations well before pouring.
Use calibrated measuring device to ensure accu-
rate dose. Syrup may be mixed with food or other
liquids to improve taste.

● Sprinkle capsules may be swallowed whole or
opened and entire capsule contents sprinkled on
a teaspoonful of soft, cool food (applesauce, pud-
ding). Do not chew mixture. Administer immedi-
ately; do not store for future use.

● To convert from valproic acid to divalproex so-
dium, initiate divalproex sodium at same total
daily dose and dosing schedule as valproic acid.
Once patient is stabilized on divalproex sodium,
attempt administration 2–3 times daily.

● Rect: Dilute syrup 1:1 with water for use as a re-
tention enema.

IV Administration

● pH: 7.6.
● Intermittent Infusion: Diluent: May be di-

luted in at least 50 mL of D5W, 0.9% NaCl, or LR.
Solution is stable for 24 hr at room temperature.
Concentration: 2 mg/mL. Rate: Infuse over 60
min (�20 mg/min). Rapid infusion may cause in-
creased side effects. Has been given as a one-time
infusion of 1000 mg over 5–10 min @ 3 mg/kg/
min up to 15 mg/kg in patients with no detectable
valproate levels.

● Y-Site Compatibility: cefepime, ceftazidime.

Patient/Family Teaching
● Instruct patient to take medication as directed. If

a dose is missed on a once-a-day schedule, take
as soon as remembered that day. If on a multiple-
dose schedule, take it within 6 hr of the sched-
uled time, then space remaining doses through-
out the remainder of the day. Abrupt withdrawal
may lead to status epilepticus.

● May cause drowsiness or dizziness. Caution pa-
tient to avoid driving or other activities requiring
alertness until effects of medication are known.
Tell patient not to resume driving until physician
gives clearance based on control of seizure disor-
der.

● Caution patient to avoid taking alcohol, CNS de-
pressants, OTC medications or herbal products
concurrently with valproates without consulting
health care professional.

● Advise patient and family to notify health care
professional if thoughts about suicide or dying,

attempts to commit suicide; new or worse de-
pression; new or worse anxiety; feeling very agi-
tated or restless; panic attacks; trouble sleeping;
new or worse irritability; acting aggressive; being
angry or violent; acting on dangerous impulses;
an extreme increase in activity and talking, other
unusual changes in behavior or mood occur.

● Instruct patient to notify health care professional
of medication regimen prior to treatment or sur-
gery.

● Advise patient to notify health care professional if
anorexia, abdominal pain, severe nausea and
vomiting, yellow skin or eyes, fever, sore throat,
malaise, weakness, facial edema, lethargy, un-
usual bleeding or bruising, pregnancy, or loss of
seizure control occurs. Children �2 yr of age are
especially at risk for fatal hepatotoxicity.

● May cause teratogenic effects. Instruct female pa-
tients to notify health care professional immedi-
ately if pregnancy is planned or suspected or if
breastfeeding. Advise pregnant patients taking
valproates to enroll in the NAAED Pregnancy Reg-
istry by calling 1-888-233-2334; call must be
made by patient. Registry Web site is
www.aedpregnancyregistry.org.

● Advise patient to carry identification at all times
describing medication regimen.

● Emphasize the importance of routine exams to
monitor progress.

Evaluation/Desired Outcomes
● Decreased seizure activity.
● Decreased incidence of manic episodes in pa-

tients with bipolar disorders.
● Decreased frequency of migraine headaches.

valsartan, See ANGIOTENSIN II
RECEPTOR ANTAGONISTS.

vancomycin (van-koe-mye-sin)
Vancocin
Classification
Therapeutic: anti-infectives

Pregnancy Category C

Indications
IV: Treatment of potentially life-threatening infec-
tions when less toxic anti-infectives are contraindi-
cated. Particularly useful in staphylococcal infec-
tions, including: Endocarditis, Meningitis,
Osteomyelitis, Pneumonia, Septicemia, Soft-tissue

http://www.aedpregnancyregistry.org
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infections in patients who have allergies to penicillin
or its derivatives or when sensitivity testing demon-
strates resistance to methicillin. PO: Treatment of
staphylococcal enterocolitis or pseudomembranous
colitis due to Clostridium difficile. IV: Part of en-
docarditis prophylaxis in high-risk patients who are
allergic to penicillin.

Action
Binds to bacterial cell wall, resulting in cell death.
Therapeutic Effects: Bactericidal action against
susceptible organisms. Spectrum: Active against
gram-positive pathogens, including: Staphylococci
(including methicillin-resistant strains of Staphylo-
coccus aureus), Group A beta-hemolytic strepto-
cocci, Streptococcus pneumoniae, Corynebacte-
rium, Clostridium difficile, Enterococcus
faecalis, Enterococcus faecium.

Pharmacokinetics
Absorption: Poorly absorbed from the GI tract.
Distribution: Widely distributed. Some penetra-
tion (20–30%) of CSF; crosses placenta.
Metabolism and Excretion: Oral doses ex-
creted primarily in the feces; IV vancomycin elimi-
nated almost entirely by the kidneys.
Half-life: Neonates: 6–10 hr; Children 3 mo–3 yr:
4 hr; Children �3 yr: 2–2.3 hr; Adults: 5–8 hr (q
in renal impairment).

TIME/ACTION PROFILE (blood levels)

ROUTE ONSET PEAK DURATION

IV rapid end of infu-
sion

12–24 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity.
Use Cautiously in: Renal impairment (dosage re-
duction required if CCr �80 mL/min); Hearing im-
pairment; Intestinal obstruction or inflammation (q
systemic absorption when given orally); OB, Lacta-
tion: Safety not established.

Adverse Reactions/Side Effects
EENT: ototoxicity. CV: hypotension. GI: nausea,
vomiting. GU: nephrotoxicity. Derm: rashes. He-
mat: eosinophilia, leukopenia. Local: phlebitis.
MS: back and neck pain. Misc: hypersensitivity re-
actions including ANAPHYLAXIS, chills, fever, “red
man” syndrome (with rapid infusion), superinfec-
tion.

Interactions
Drug-Drug: May cause additive ototoxicity and
nephrotoxicity with other ototoxic and nephro-
toxic drugs (aspirin, aminoglycosides, cyclo-
sporine, cisplatin, loop diuretics). May enhance
neuromuscular blockade from nondepolarizing

neuromuscular blocking agents.qrisk of hista-
mine flush when used with general anesthetics in
children.

Route/Dosage
Serious Systemic Infections
IV (Adults): 500 mg q 6 hr or 1 g q 12 hr (up to 4
g/day).
IV (Children �1 mo): 40 mg/kg/day divided q 6–
8 hr Staphylococcal CNS infection—60 mg/kg/day
divided q 6 hr, maximum dose: 1 g/dose.
IV (Neonates 1 wk–1 mo): �1200 g: 15 mg/kg/
day q 24 hr. 1200–2000 g: 10–15 mg/kg/dose q
8–12 hr. �2000 g: 15–20 mg/kg/dose q 8 hr.
IV (Neonates �1 wk): �1200 g: 15 mg/kg/day q
24 hr. 1200–2000 g: 10–15 mg/kg/dose q 12–18
hr. �2000 g: 10–15 mg/kg/dose q 8–12 hr.
IT (Adults): 20 mg/day.
IT (Children): 5–20 mg/day.
IT (Neonates): 5–10 mg/day.

Endocarditis Prophylaxis in Penicillin-Al-
lergic Patients
IV (Adults and Adolescents): 1-g single dose 1-
hr preprocedure.
IV (Children): 20-mg/kg single dose 1-hr prepro-
cedure.

Pseudomembranous Colitis
PO (Adults): 125–500 mg q 6 hr.
PO (Children): 40 mg/kg/day divided q 6 hr for
7–10 days (not to exceed 2 g/day).

Renal Impairment
IV (Adults): An initial loading dose of 750 mg–1 g
(not less than 15 mg/kg); serum level monitoring is
optimal for choosing maintenance dose in patients
with renal impairment; these guidelines may be
helpful. CCr 50–80 mL/min—1 g q 1–3 days; CCr
10–50 mL/min—1 g q 3–7 days; CCr �10 mL/
min—1 g q 7–14 days.

Availability (generic available)
Capsules: 125 mg, 250 mg. Injection: 500-mg,
750-mg, 1-, 5-, 10-g vials.

NURSING IMPLICATIONS
Assessment
● Assess patient for infection (vital signs; appear-

ance of wound, sputum, urine, and stool; WBC) at
beginning of and throughout therapy.

● Obtain specimens for culture and sensitivity prior
to initiating therapy. First dose may be given be-
fore receiving results.

● Monitor IV site closely. Vancomycin is irritating to
tissues and causes necrosis and severe pain with
extravasation. Rotate infusion site.
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● Monitor BP throughout IV infusion.
● Evaluate eighth cranial nerve function by audiom-

etry and serum vancomycin levels prior to and
throughout therapy in patients with borderline re-
nal function or those �60 yr of age. Prompt rec-
ognition and intervention are essential in prevent-
ing permanent damage.

● Monitor intake and output ratios and daily
weight. Cloudy or pink urine may be a sign of
nephrotoxicity.

● Assess patient for signs of superinfection (black,
furry overgrowth on tongue; vaginal itching or
discharge; loose or foul-smelling stools). Report
occurrence.

● Observe patient for signs and symptoms of ana-
phylaxis (rash, pruritus, laryngeal edema, wheez-
ing). Discontinue drug and notify health care
professional immediately if these problems oc-
cur. Keep epinephrine, an antihistamine, and re-
suscitation equipment close by in case of an ana-
phylactic reaction.

● Pseudomembranous Colitis: Assess bowel
status (bowel sounds, frequency and consistency
of stools, presence of blood in stools) throughout
therapy.

● Lab Test Considerations: Monitor for casts,
albumin, or cells in the urine or decreased spe-
cific gravity, CBC, and renal function periodically
during therapy.

● May cause increased BUN levels.
● Toxicity and Overdose: Trough concentra-

tions should not exceed 10 mcg/mL (mild-mod-
erate infections) or 15–20 mcg/mL (for severe
infections).

Potential Nursing Diagnoses
Risk for infection (Indications)
Disturbed sensory perception (auditory) (Side Ef-
fects)

Implementation
● PO: Use calibrated measuring device for liquid

preparations. IV dose form may be diluted in 30
mL of water for oral or nasogastric tube adminis-
tration. Resulting solution has bitter, unpleasant
taste. May mix with a flavoring syrup to mask
taste. Stable for 14 days if refrigerated.

IV Administration

● pH: 2.5–5.0.
● Intermittent Infusion: Diluent: To reconsti-

tute, add 10 mL of sterile water for injection to
500-mg vial or 20 mL of sterile water for injection
to 1-g vial for a concentration of 50 mg/mL. Di-
lute further with at least 100 mL of 0.9% NaCl,

D5W, D5/0.9% NaCl, or LR for every 500 mg of
vancomycin being administered. Reconstituted vi-
als stable for 14 days if refrigerated. Infusion is
stable for 96 hr if refrigerated. Concentration:
�5 mg/mL. Rate: Infuse over at least 60 min (90
min for doses �1 g). Do not administer rapidly
or as a bolus, to minimize risk of thrombo-
phlebitis, hypotension, and “red-man (neck)”
syndrome (sudden, severe hypotension; flushing
and/or maculopapular rash of face, neck, chest,
and upper extremities). May need to slow infu-
sion further to 1.5–2 hr if red-man syndrome oc-
curs.

● IT: Diluent: Dilute with preservative-free NS.
Concentration: 1–5 mg/mL. Rate: Directly in-
still into ventricular cerebrospinal fluid.

● Y-Site Compatibility: acyclovir, aldesleukin, al-
lopurinol, amifostine, aldesleukin, alfentanil, al-
lopurinol, alprostadil, amifostine, amikacin, ami-
odarone, amsacrine, anidulafungin, atracurium,
atropine, bumetanide, buprenorphine, butor-
phanol, calcium chloride, calcium gluconate,
carboplatin, caspofungin, chlorpromazine, cimet-
idine, cisatracurium, cisplatin, clindamycin, cya-
nocobalamin, cyclophosphamide, cyclosporine,
cytarabine, dactinomycin, dexamethasone, dex-
medetomidine, digoxin, diltiazem, diphenhydra-
mine, dobutamine, docetaxel, dopamine, doripe-
nem, doxacurium, doxapram, doxorubicin
hydrochloride, doxorubicin liposome, doxycy-
cline, enalaprilat, ephedrine, epinephrine, epi-
rubicin, ertapenem, erythromycin, esmolol, eto-
poside, etoposide phosphate, famotidine,
fenoldopam, fentanyl, filgrastim, fluconazole, flu-
darabine, folic acid, gemcitabine, gentamicin,
glycopyrrolate, granisetron, hetastarch, hydro-
morphone, ifosfamide, imipenem/cilastatin, insu-
lin, isoproterenol, labetalol, levofloxacin, lido-
caine, linezolid, lorazepam, magnesium sulfate,
mannitol, mechlorethamine, melphalan, meperi-
dine, meropenem, metaraminol, methoxamine,
methyldopate, methylprednisolone, metoclopra-
mide, metoprolol, metronidazole, midazolam,
milrinonemitoxantrone, morphine, mycopheno-
late, nalbuphine, naloxone, nesiritide, nicardi-
pine, nitroglycerin, nitroprusside, norepineph-
rine, octreotide, ondansetron, oxacillin,
oxaliplatin, oxytocin, paclitaxel, palonosetron,
pancuronium, papaverine, pemetrexed, penicillin
G, pentamidine, pentazocine, pentobarbital, per-
phenazine, phenobarbital, phentolamine, phenyl-
ephrine, phytonadione, potassium chloride, pro-
cainamide, prochlorperazine, promethazine,
propranolol, protamine, pyridoxime, ranitidine,
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remifentanil, sodium acetate, sodium bicarbon-
ate, sodium citrate, succinylcholine, sufentanil,
tacrolimus, teniposide, theophylline, thiamine,
thiotepa, tigecycline, tirofiban, tobramycin, tolaz-
oline, trastuzumab, trimethaphan, vasopressin,
vecuronium, verapamil, vincristine, vinorelbine,
voriconazole, zidovudine.

● Y-Site Incompatibility: albumin, amphotericin
B cholesteryl, amphotericin B colloidal, ampho-
tericin B liposome, azithromycin, bivalirudin, cef-
operazone, chloramphenicol, dantrolene, dapto-
mycin, diazepam, diazoxide, epoetin alfa,
fluorouracil, furosemide, ganciclovir, heparin,
idarubicin, indomethacin, ketorolac, pantopra-
zole, phenytoin, rituximab, streptokinase, tri-
methoprim/sulfamethoxazole.

Patient/Family Teaching
● Advise patients on oral vancomycin to take as di-

rected. Take missed doses as soon as remem-
bered unless almost time for next dose; do not
double dose.

● Instruct patient to report signs of hypersensitivity,
tinnitus, vertigo, or hearing loss.

● Advise patient to notify health care professional if
no improvement is seen in a few days.

● Patients with a history of rheumatic heart disease
or valve replacement need to be taught impor-
tance of using antimicrobial prophylaxis prior to
invasive dental or medical procedures.

Evaluation/Desired Outcomes
● Resolution of signs and symptoms of infection.

Length of time for complete resolution depends
on organism and site of infection.

● Endocarditis prophylaxis.

REMS

vandetanib (van-det-a-nib)
Caprelsa
Classification
Therapeutic: antineoplastics
Pharmacologic: kinase inhibitors

Pregnancy Category D

Indications
Treatment of symptomatic/progressive medullary
thyroid cancer in patients with unresectable, locally
advanced, or metastatic disease.

Action
Inhibits tyrosine kinase; results in inhibited action of
epidermal growth factor (EGFR), vascular endothe-
lial cell growth factor (VEGF) and other kinase
based actions. Inhibits endothelial cell migration/
proliferation/survival and new blood vessel forma-

tion. Also inhibits EGFR-dependent cell survival.
Therapeutic Effects: Decreased spread of thy-
roid cancer.

Pharmacokinetics
Absorption: Well absorbed following oral admin-
istration.
Distribution: Unknown.
Metabolism and Excretion: Mostly metabolized
by the liver; 44% excreted in feces, 25% in urine.
Half-life: 19 days.

TIME/ACTION PROFILE (blood levels)

ROUTE ONSET PEAK DURATION

PO unknown 4–10 hr 24 hr

Contraindications/Precautions
Contraindicated in: Congenital long QT syn-
drome or QTcF interval �450 msec; Hypocalcemia
(serum calcium should be within normal range),
hypokalemia (serum potassium should �4.0 mEq/L
and within normal range), or hypomagnesemia (se-
rum magnesium should be within normal range);
Concurrent use of strong inducers of the CYP3A4 en-
zyme system; OB: Can cause fetal harm; Lactation:
Avoid breastfeeding.
Use Cautiously in: Diarrhea (qrisk of electrolyte
abnormalities and risk of arrhythmias); Renal im-
pairment (doseprecommended for CCr �50 mL/
min with close monitoring of QT interval); Moderate
to severe hepatic impairment (Child-Pugh Class B or
C; safety and effectiveness not established); OB:
Women with childbearing potential; Pedi: Safety and
effectiveness not established.
Exercise Extreme Caution in: Concurrent use
of other drugs know to prolong QT interval (avoid if
possible; if medically necessary, monitoring is re-
quired).

Adverse Reactions/Side Effects
CNS: fatigue, headache, depression, insomnia, re-
versible posterior leukoencephalopathy. Resp: IN-
TERSTITIAL LUNG DISEASE. CV: HEART FAILURE, ISCHE-
MIC CEREBROVASCULAR EVENTS, TORSADE DE POINTES,
hypertension, QT interval prolongation. GI: abdom-
inal pain,pappetite, diarrhea, nausea, dyspepsia,
vomiting. GU: proteinuria. Derm: STEVENS JOHNSON

SYNDROME, acne, photosensitivity reaction, rash,
skin reactions, pruritus. Endo: hypothyroidism. F
and E: hypocalcemia. Hemat: BLEEDING.

Interactions
Drug-Drug: Concurrent use of strong inducers
of the CYP3A4 enzyme system including carba-
mazepine, dexamethasone, phenobarbital,
phenytoin, rifabutin, rifampin, rifapentine,
and phenobartital; mayplevels and effectiveness
and should be avoided. Concurrent use with other
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drugs that prolong the QT interval should avoided
including some antiarrhythmics (amiodarione,
disopyramide, procainamide, sotalol, dofetil-
ide), chloroquine, clarithromycin, dolase-
treon, granisetron, haloperidol, methadone,
moxifloxacin, and pimozide.
Drug-Natural Products: St. John’s Wort may
plevels and effectiveness and should be avoided.

Route/Dosage
PO (Adults): 300 mg once daily.

Renal Impairment
PO (Adults): CCr �50 mL/min— 200 mg once
daily.

Availability
Tablets: 100 mg, 300 mg.

NURSING IMPLICATIONS
Assessment
● May prolong QT intervals. Obtain ECG at baseline,

at 2–4 wks, at 8–12 wks after starting therapy
and every 3 mo there after. Use these parameters
to assess QT interval following dose reduction for
QT prolongation or dose interruption �2 wks.
May require more frequent monitoring if diar-
rhea occurs.

● Assess patient for rash periodically during ther-
apy. Mild to moderate skin reactions may include
rash, acne, dry skin, dermatitis, and pruritus and
may be treated with topical or systemic cortico-
steroids, oral antihistamines, and topical and sys-
temic antibiotics. Treatment of severe rash
(Grade 3 or greater) may include systemic corti-
costeroids and discontinuation of treatment until
improved. Upon improvement, may be restarted
at a reduced dose.

● Assess for signs and symptoms of interstitial lung
disease (hypoxia, pleural effusion, cough, dysp-
nea). If radiological changes occur with few or
no symptoms, therapy may continue. If symptoms
are moderate, consider interrupting therapy until
symptoms improve. If symptoms are severe, dis-
continue therapy; permanent discontinuation
should be considered. Treat with antibiotics and
corticosteroids.

● Assess for signs and symptoms of heart failure
(intake and output rations, daily weight, periph-
eral edema, rales and crackles upon lung auscul-
tation, dyspnea) periodically during therapy.

● Monitor BP during therapy. Control hypertension
during therapy.

● Monitor for diarrhea. If severe diarrhea develops,
hold therapy until resolved.

● Monitor for signs and symptoms of reversible
posterior leukoencephalopathy syndrome (sei-
zures, headache, visual disturbances, confusion,
altered mental status); may require discontinua-
tion of therapy.

● Lab Test Considerations: Monitor serum cal-
cium, potassium, and magnesium periodically
during therapy. Maintain serum potassium at �4
mEq/L. Maintain serum calcium and magnesium
within normal limits. May require more frequent
monitoring if diarrhea occurs.

● Monitor TSH at baseline, at 2–4 wks, at 8–12
wks, and every 3 mo thereafter in patients with
thyroidectomy. If symptoms of hypothyroidism
occur, check TSH levels and adjust thyroid re-
placement.

● May causepserum glucose, WBC, hemoglobin,
neutrophils, and platelets.

● May causeqserum ALT, creatinine, bilirubin,
and glucose.

Potential Nursing Diagnoses
Activity intolerance

Implementation
● Only prescribers and pharmacies certified with

the Caprelsa REMS program are able to prescribe
and dispense vandetanib.

● Correct hypocalcemia, hypokalemia, and hypo-
magnesemia prior to therapy.

● PO: May be administered daily without regard to
food. Swallow tablets whole, do not crush, break
or chew. If unable to swallow tablet, tablet may be
dispersed in a class containing 2 ounces of non-
carbonated water and stirred for approximately
10 min until tablet is dispersed (will not com-
pletely dissolve). No other liquids should be used.
Swallow dispersion immediately, then mix any
residue with 4 ounces of non-carbonated water
and swallow. Dispersion may also be adminis-
tered through nasogastric or gastrostomy tubes.
Avoid direct contact with crushed tablets with
skin or mucous membranes. Wash thoroughly to
avoid exposure.

Patient/Family Teaching
● Instruct patient to take vandetanib as directed.

Take missed doses as soon as remembered un-
less within 12 hrs of next dose.

● Advise patients to notify health care professional if
rash or signs and symptoms of interstitial lung
disease or reversible posterior leukoencephalop-
athy syndrome. If diarrhea occurs, instruct pa-
tient to treat with antidiarrheal medications and
notify health care professional if diarrhea be-
comes severe or persistent.
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● May cause tiredness, weakness, or blurred vision.
Caution patients to avoid driving or other activi-
ties requiring alertness until response to medica-
tion is known.

● Caution patient to wear sunscreen and protective
clothing during and for 4 mo after therapy is dis-
continued to prevent photosensitivity reactions.

● Advise patient to notify health care professional of
all Rx or OTC medications, vitamins, or herbal
products being taken and to consult with health
care professional before taking other medica-
tions, especially St. John’s wort.

● Advise female patients to use effective contracep-
tion during and for 4 mo after therapy and to
avoid breastfeeding.

● Emphasize the importance of regular follow-up
exams, ECGs, and blood counts to determine pro-
gress and monitor for side effects.

Evaluation/Desired Outcomes
● Decreased spread of thyroid cancer.

vardenafil (var-den-a-fil)
Staxyn, Levitra
Classification
Therapeutic: erectile dysfunction agents
Pharmacologic: phosphodiesterase type 5
inhibitors

Pregnancy Category B

Indications
Erectile dysfunction.

Action
Increases cyclic guanosine monophosphate (cGMP)
levels by inhibiting phosphodiesterase type 5
(PDE5) an enzyme responsible for the breakdown
of cGMP. cGMP produces smooth muscle relaxation
of the corpus cavernosum, which in turn promotes
increased blood flow and subsequent erection.
Therapeutic Effects: Enhanced blood flow to the
corpus cavernosum and erection sufficient to allow
sexual intercourse. Requires sexual stimulation.

Pharmacokinetics
Absorption: 15% absorbed following oral admin-
istration; absorption is rapid.
Distribution: Extensive tissue distribution; pene-
trates semen.
Protein Binding: 95%.
Metabolism and Excretion: Mostly metabolized by
the liver (mainly CYP3A4 enzyme system, minor metab-
olism by CYP2C). M1 metabolite has anti-erectile dys-
function activity. Parent drug and metabolites are mostly
excreted in feces. 2–6% renally eliminated.
Half-life: 4–6 hr.

TIME/ACTION PROFILE

ROUTE ONSET PEAK DURATION

PO rapid 0.5–2 hr 4 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Concurrent
use of nitrates or nitric oxide donors; Unstable an-
gina, recent history of stroke, life-threatening ar-
rhythmias, HF or MI within 6 mo; End-stage renal
disease requiring dialysis; Known hereditary degen-
erative retinal disorders; Moderate hepatic impair-
ment (Child-Pugh B) (Staxyn only); Severe hepatic
impairment (Child-Pugh C); Congenital or acquired
QT prolongation or concurrent use of Class IA or III
antiarrhythmics; Moderate or potent inhibitors of
the CYP3A4 enzyme system (e.g. ketoconazole, itra-
conazole, ritonavir, indinavir, saquinavir, atazanavir,
clarithromycin erythromycin) (Staxyn only); Pedi:
Women, children or newborns.
Use Cautiously in: Other serious underlying car-
diovascular disease or left ventricular outflow ob-
struction; Penile deformity; Underlying conditions
predisposing to priapism including sickle cell ane-
mia, multiple myeloma or leukemia; Bleeding disor-
ders or active peptic ulcer diseases; History of sud-
den severe vision loss or non arteritic ischemic optic
neuropathy (NAION); mayqrisk of recurrence;
Moderate or potent inhibitors of the CYP3A4 enzyme
system (ketoconazole, itraconazole, ritonavir, indi-
navir, saquinavir, atazanavir, clarithromycin, eryth-
romycin); need topdose of Levitra; Alpha adrener-
gic blockers (patients should be on stable dose of
alpha blockers before starting vardenafil; should
start therapy with tablets vs. orally disintegrating tab-
lets); Geri: Haveqblood levels;pdose required.

Adverse Reactions/Side Effects
CNS: headache, amnesia, dizziness. EENT: HEARING

LOSS, VISION LOSS, rhinitis, sinusitis. GI: dyspepsia,
nausea. GU: priapism. Derm: flushing. Misc: flu
syndrome.

Interactions
Drug-Drug: Concurrent use of nitrates may
cause serious, life-threatening hypotension and is
contraindicated. Concurrent use of Class IA antiar-
rhythmics (such as quindine or procainamide)
or Class III antiarrhythmics (such as amioda-
rone or sotalol)qrisk of serious arrhythmias and
should be avoided. Concurrent use of alpha-adre-
nergic blockers may cause serious hypotension,
lowest doses of each should be used initially. Strong
inhibitors of CYP3A4 including ritonavir, saqui-
navi, indinavir, atazanavir, ketoconazole, itra-
conazole, and clarithromycinqlevels and the
risk of adverse reactions; concurrent use of moder-
ate inhibitors of CYP3A4 including erythromycin
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may alsoqeffects; concurrent use of any of these
drugs is contraindicated with Staxyn; dose of Levitra
must bep.qrisk of hypotension with alpha adre-
nergic blockers and acute ingestion of alcohol.

Route/Dosage
The tablets and orally disintegrating tablets are not
interchangeable; the orally disintegrating tablets
provide a higher level of systemic exposure com-
pared to the tablets.

Levitra
PO (Adults): 10 mg taken 1 hr prior to sexual ac-
tivity (range 5–20 mg; not to exceed one dose/24
hr); Concurrent use of ritonavir— single dose
should not exceed 2.5 mg in any 72-hour period;
Concurrent use of indinavir, saquinavir, ataza-
navir, clarithromycin, ketoconazole 400 mg
daily, or itraconazole 400 mg daily— single dose
should not exceed 2.5 mg/24 hr; Concurrent use of
ketoconazole 200 mg daily, itraconazole 200 mg
daily, or erythromycin— single dose should not
exceed 5 mg/24 hr; Concurrent use of stable al-
pha-blocker therapy—5 mg initial dose; titrate as
tolerated.
PO (Geriatric Patients �65 yr): 5 mg initial
dose; titrate as tolerated.

Hepatic Impairment
PO (Adults): Moderate hepatic impairment
(Child-Pugh B)—May start with 5 mg dose (not to
exceed 10 mg).

Staxyn
PO (Adults): 10 mg taken 1 hr prior to sexual ac-
tivity (not to exceed one dose/24 hr).

Availability
Tablets: 2.5 mg, 5 mg, 10 mg, 20 mg. Orally dis-
integrating tablets: 10 mg.

NURSING IMPLICATIONS
Assessment
● Determine erectile dysfunction before adminis-

tration. Vardenafil has no effect in the absence of
sexual stimulation.

Potential Nursing Diagnoses
Sexual dysfunction (Indications)

Implementation
● PO: Levitra is usually administered 1 hr before

sexual activity. May be administered 30 min to 4
hr before sexual activity.

● Administer Staxyn 1 hr before sexual activity.
Orally disintegrating tablets should be left in the
package until use. Remove from the blister

pouch. Do not push tablet through the blister;
peel open the blister pack with dry hands and
place tablet on tongue. Tablet will dissolve rapidly
and be swallowed with saliva. No liquid is needed
to take the orally disintegrating tablet.

● May be administered without regard to food.

Patient/Family Teaching
● Instruct patient to take vardenafil approximately 1

hr before sexual activity and not more than once
per day. Inform patient that sexual stimulation is
required for an erection to occur after taking var-
denafil.

● Advise patient that vardenafil is not indicated for
use in women.

● Caution patient not to take vardenafil concur-
rently with alpha adrenergic blockers (unless on
a stable dose) or nitrates. If chest pain occurs af-
ter taking vardenafil, instruct patient to seek im-
mediate medical attention.

● Instruct patient to notify health care professional
promptly if erection lasts longer than 4 hr or if
experience sudden or decreased vision loss in
one or both eyes or loss or decrease in hearing,
ringing in the ears, or dizziness.

● Instruct patient to notify health care professional
of all Rx or OTC medications, vitamins, or herbal
products being taken and consult health care
professional before taking any new medications.

● Inform patient that vardenafil offers no protection
against sexually transmitted diseases. Counsel pa-
tient that protection against sexually transmitted
diseases and HIV infection should be considered.

Evaluation/Desired Outcomes
● Male erection sufficient to allow intercourse.

REMS

varenicline (ver-en-i-cline)
Chantix
Classification
Therapeutic: smoking deterrents
Pharmacologic: nicotine agonists

Pregnancy Category C

Indications
Treatment of smoking cessation; in conjunction with
nonpharmacologic support (educational materials/
counseling).

Action
Selectively binds to alpha4, beta2 nicotinic acetylcho-
line receptors, acting as a nicotine agonist; prevents
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the binding of nicotine to receptors. Therapeutic
Effects: Decreased desire to smoke.

Pharmacokinetics
Absorption: 100% absorbed following oral ad-
ministration.
Distribution: 24 hr.
Metabolism and Excretion: Minimally metabo-
lized; 92% excreted in urine unchanged.
Half-life: 24 hr.

TIME/ACTION PROFILE

ROUTE ONSET PEAK DURATION

PO unknown 3–4 hr 24 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Lactation:
Lactation; Pedi: Safety not established.
Use Cautiously in: Severe renal impairment (p
dose recommended if CCr �30 mL/min); Stable car-
diovascular disease (mayqrisk of cardiovascular
events); Psychiatric illness; Geri: Consider age-re-
latedpin renal function; OB: Use only if maternal
benefit outweighs fetal risk.

Adverse Reactions/Side Effects
CNS: STROKE, SUICIDAL THOUGHTS/BEHAVIOR,patten-
tion span, anxiety, depression, insomnia, irritability,
dizziness, restlessness, abnormal dreams, agitation,
aggression, amnesia, disorientation, dissociation,
hostility, migraine, psychomotor hyperactivity.
EENT: blurred vision, visual disturbances. CV:
MYOCARDIAL INFARCTION, syncope. GI: diarrhea, gin-
givitis, nausea,qappetite, constipation, dyspepsia,
dysphagia, enterocolitis, eructation, flatulence, gall-
bladder disorder, GI bleeding,qliver enzymes,
vomiting. Derm: STEVENS-JOHNSON SYNDROME, flush-
ing, hyperhydrosis, acne, dermatitis, dry skin. He-
mat: anemia. MS: arthralgia, back pain, musculo-
skeletal pain, muscle cramps, myalgia, restless legs.
Misc: ANGIOEDEMA, accidental injury, chills, fever,
hypersensitivity, mild physical dependence.

Interactions
Drug-Drug: Smoking cessation maypmetabolism
of theophylline, warfarin, and insulin resulting
inqeffects; careful monitoring is recommended.
Risk of adverse reactions (nausea, vomiting, dizzi-
ness, fatigue, headache) may beqwith nicotine re-
placement therapy (nicotine transdermal patches).

Route/Dosage
PO (Adults): Treatment is started one week prior
to planned smoking cessation (may also begin dos-
ing and then quit smoking between days 8 and 35 of
treatment); 0.5 mg once daily on the first three days,
then 0.5 mg twice daily for the next 4 days, then 1
mg twice daily.

Renal Impairment
PO (Adults): CCr �30 mL/min— 0.5 mg daily,
mayqto 0.5 mg twice daily.

Availability
Tablets: 0.5 mg, 1 mg.

NURSING IMPLICATIONS
Assessment
● Assess for desire to stop smoking.
● Assess for nausea. Usually dose-dependent. May

require dose reduction.
● Assess mental status and mood changes, espe-

cially during initial few months of therapy and
during dose changes. Risk may be increased in
children, adolescents, and adults �24 yr. Inform
health care professional if patient demonstrates
significant increase in signs of depression (de-
pressed mood, loss of interest in usual activities,
significant change in weight and/or appetite, in-
somnia or hypersomnia, psychomotor agitation
or retardation, increased fatigue, feelings of guilt
or worthlessness, slowed thinking or impaired
concentration, suicide attempt or suicidal idea-
tion). Restrict amount of drug available to pa-
tient.

● Assess for rash periodically during therapy. May
cause Stevens-Johnson syndrome. Discontinue
therapy if severe or if accompanied with fever,
general malaise, fatigue, muscle or joint aches,
blisters, oral lesions, conjunctivitis, hepatitis and/
or eosinophilia.

● Lab Test Considerations: May cause anemia.

Potential Nursing Diagnoses
Ineffective coping (Indications)

Implementation
● PO: Administer after eating with a full glass of wa-

ter.

Patient/Family Teaching
● Instruct patient to take varenicline as directed.

Set a date to stop smoking. Start taking varenic-
line 1 wk before quit date. Begin with 0.5 mg/day
for the first 3 days, then for the next 4 days take
one 0.5 mg tablet in the morning and in the eve-
ning. After first 7 days, increase to 1 mg tablet in
the morning and evening. Advise patient to read
Medication Guide before starting therapy.

● Encourage patient to attempt to quit, even if they
had early lapses after quit day.

● Advise patient to stop taking varenicline and con-
tact health care professional promptly if agitation,
depressed mood, any changes in behavior that
are not typical of nicotine withdrawal, or if sui-
cidal thoughts or behavior; rash with mucosal le-
sions or skin reaction, or chest pain, pressure, or
dyspnea occur.
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● Provide patient with educational materials and
counseling to support attempts to quit smoking.

● Caution patient not to share varenicline with oth-
ers. May be harmful.

● May cause blurred vision, dizziness, and distur-
bance in attention. Caution patient to avoid driv-
ing and other activities requiring alertness until
response to medication is known.

● Inform patient that nausea, insomnia, and vivid,
unusual, or strange dreams may occur and are
usually transient. Advise patient to notify health
care professional if these symptoms are persistent
and bothersome; dose reduction may be consid-
ered.

● Instruct patient to notify health care professional
of all Rx or OTC medications, vitamins, or herbal
products being taken and consult health care
professional before taking any new medications.
Inform patient that some medications may re-
quire dose adjustments after quitting smoking.

● Advise patient to notify health care professional if
pregnancy is planned or suspected or if breast-
feeding.

Evaluation/Desired Outcomes
● Smoking cessation. Patients who have success-

fully stopped smoking at the end of 12 wk, should
take an additional 12 wk course to increase the
likelihood of long-term abstinence. Patients who
do not succeed in stopping smoking during 12
wk of initial therapy or who relapse after treat-
ment, should be encouraged to make another at-
tempt once factors contributing to the failed at-
tempt have been identified and addressed.

vasopressin (vay-soe-press-in)
Pitressin, Pressyn
Classification
Therapeutic: hormones
Pharmacologic: antidiuretic hormones

Pregnancy Category C

Indications
Central diabetes insipidus due to deficient antidi-
uretic hormone. Unlabeled Use: Management of
pulseless VT/VF unresponsive to initial shocks, asys-
tole, or pulseless electrical activity (PEA) (ACLS
guidlines). Vasodilatory shock. Gastrointestinal
hemorrhage.

Action
Alters the permeability of the renal collecting ducts,
allowing reabsorption of water. Directly stimulates

musculature of GI tract. In high doses acts as a non-
adrenergic peripheral vasoconstrictor. Therapeu-
tic Effects: Decreased urine output and increased
urine osmolality in diabetes insipidus.

Pharmacokinetics
Absorption: IM absorption may be unpredictable.
Distribution: Widely distributed throughout extra-
cellular fluid.
Metabolism and Excretion: Rapidly degraded
by the liver and kidneys; �5% excreted unchanged
by the kidneys.
Half-life: 10–20 min.

TIME/ACTION PROFILE (antidiuretic effect)

ROUTE ONSET PEAK DURATION

IM, subcut unknown unknown 2–8 hr
IV unknown unknown 30–60 min

Contraindications/Precautions
Contraindicated in: Chronic renal failure with
increased BUN; Hypersensitivity to beef or pork pro-
teins.
Use Cautiously in: Perioperative polyuria (in-
creased sensitivity to vasopressin); Comatose pa-
tients; Seizures; Migraine headaches; Asthma; Heart
failure; Cardiovascular disease; Renal impairment-
Pedi, Geri:qsensitivity to vasopressin effects.

Adverse Reactions/Side Effects
CNS: dizziness, “pounding” sensation in head. CV:
MI, angina, chest pain. GI: abdominal cramps,
belching, diarrhea, flatulence, heartburn, nausea,
vomiting. Derm: paleness, perioral blanching,
sweating. Neuro: trembling. Misc: allergic reac-
tions, fever, water intoxication (higher doses).

Interactions
Drug-Drug: Antidiuretic effect may bepby con-
current administration of alcohol, lithium, deme-
clocycline, heparin, or norepinephrine. Antidi-
uretic effect may beqby concurrent administration
of carbamazepine, chlorpropamide, clofibrate,
tricyclic antidepressants, or fludrocortisone.
Vasopressor effect may beqby concurrent adminis-
tration of ganglionic blocking agents.

Route/Dosage
Diabetes insipidus
IM, Subcut (Adults): 5–10 units 2–4 times daily.
IM, Subcut (Children): 2.5–10 units 2–4 times
daily.
IV (Adults and Children): 0.0005 units/kg/hr,
double dosage q 30 min as needed to a maximum of
0.01 units/kg/hr.
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Pulseless VT/VF, Asystole, or PEA (ACLS
guidelines)
IV (Adults): 40 units as a single dose (unlabeled).
IV (Children): 0.4 units/kg after resuscitation and
at least 2 doses of epinephrine.

Vasodilatory shock
IV (Adults): 0.01–0.1 units/min, titrate to effect.
IV (Infants and Children): 0.0003–0.002 units/
kg/min, titrate to effect.

GI Hemorrhage
IV (Adults): 0.2–0.4 units/min then titrate to maxi-
mum dose of 0.9 units/min; if bleeding stops con-
tinue same dose for 12 hr then taper off over 24–48
hr.
IV (Children): 0.002–0.005 units/kg/min then ti-
trate to maximum dose of 0.01 units/kg/min; if
bleeding stops continue same dose for 12 hr then ta-
per off over 24–48 hr.

Availability (generic available)
Injection: 20 units/mL.

NURSING IMPLICATIONS
Assessment
● Monitor BP, HR, and ECG periodically throughout

therapy and continuously throughout cardiopul-
monary resuscitation.

● Diabetes Insipidus: Monitor urine osmolality
and urine volume frequently to determine effects
of medication. Assess patient for symptoms of de-
hydration (excessive thirst, dry skin and mucous
membranes, tachycardia, poor skin turgor).
Weigh patient daily, monitor intake and output,
and assess for edema.

● Lab Test Considerations: Monitor urine spe-
cific gravity throughout therapy.

● Monitor serum electrolyte concentrations period-
ically during therapy.

● Toxicity and Overdose: Signs and symptoms
of water intoxication include confusion, drowsi-
ness, headache, weight gain, difficulty urinating,
seizures, and coma.

● Treatment of overdose includes water restriction
and temporary discontinuation of vasopressin un-
til polyuria occurs. If symptoms are severe, ad-
ministration of mannitol, hypertonic dextrose,
urea, and/or furosemide may be used.

Potential Nursing Diagnoses
Deficient fluid volume (Indications)
Excess fluid volume (Adverse Reactions)

Implementation
● Aqueous vasopressin injection may be adminis-

tered subcut or IM for diabetes insipidus.

● Administer 1–2 glasses of water at the time of ad-
ministration to minimize side effects (blanching
of skin, abdominal cramps, nausea).

IV Administration

● pH: 2.5–4.5.
● Direct IV: Diluent: Administer undiluted. Con-

centration: 20 units/mL. Rate: Administer over
1–2 sec during pulseless VT/VF, asystole, or PEA.

● Continuous Infusion: Diluent: Dilute 100
units of vasopressin in 250 mL of 0.9% NaCl or
D5W. Concentration: 0.4 units/mL. Rate: See
Route/Dosage section.

● Y-Site Compatibility: acyclovir, alemtuzumab,
alfentanil, allopurinol, amifostine, amikacin, ami-
nocaproic acid, aminophylline, amiodarone, am-
photericin B liposome, anidulafungin, argatro-
ban, ascorbic acid, atracurium , atropine,
azathioprine, azithromycin, aztreonam, benztro-
pine, bivalirudin, bleomycin, bumetanide, bu-
prenorphine, busulfan, butorphanol, calcium
chloride, calcium gluconate, carboplatin, car-
mustine, caspofungin, cefazolin, cefepime, cefo-
perazone, cefotaxime, cefotetan, cefoxitin, ceftar-
oline, ceftazidime, ceftriaxone, cefuroxime,
chloramphenicol, chlorpromazine, ciprofloxacin,
cisatracurium, cisplatin, clinadmycin, cyanoco-
balamin, cyclophosphamide, cyclosporine, cytar-
abine, dactinomycin, daptomycin, dexametha-
sone, dexmedetomidine, digoxin, diltiazem,
diphenhydramine, dobutamine, docetaxel, dopa-
mine, doxorubicin hydrochloride, doxycycline,
droperidol, enalaprilat, ephedrine, epinephrine,
epirubicin, epoetin alfa, ertapenem, erythromy-
cin, esmolol, etoposide, etoposide phosphate,
famotidine, fenoldopam, fentanyl, fluconazole,
fludarabine, fluorouracil, folic acid, ganciclovir,
gemcitabine, gentamicin, glycopyrrolate, granise-
tron, heparin, hetastarch, hydrocortisone, hydro-
morphone, idarubicin, ifosfamide, imipenem/ci-
lastatin, irinotecan, isoproterenol, ketorolac,
labetalol, levofloxacin, lidocaine, linezolid, lora-
zepam, magnesium sulfate, mannitol, mechlor-
ethamine, melphalan, meperidine, meropenem,
metaraminol, methohexital, methotrexate, me-
thoxamine, methyldopate, methylprednisolone,
metoclopramide, metoprolol, metronidazole, mi-
cafungin, midazolam, milrinone, mitoxandrone,
mivacurium, morphine, moxifloxacin, multivita-
mins, mycophenolate, nafcillin, nalbuphine, nal-
oxone, nesiritide, nicardipine, nitroglycerin, ni-
troprusside, norepinephrine, octreotide,
ondansetron, oxacillin, oxaliplatin, oxytocin, pa-
clitaxel, palonosetron, pamidronate, pantopra-
zole, papaverine, penicillin G, pentamidine, pen-
tazocine, phenobarbital, phentolamine,
phenylephrine, phytonadione, piperacillin/tazo-
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bactam, potassium acetate, potassium chloride,
potassium phosphates, procainamide, prochlor-
perazine, promethazine, propranolol, protamine,
pyridoxime, quinupristin/dalfopristin, ranitidine,
remifentanil, rocuronium, sodium acetate, so-
dium bicarbonate, sodium phosphates, streptozo-
cin, succinylcholine, sufentanil, tacrolimus, tela-
vancin, teniposide, theophylline, thiamine,
thiopental, thiotepa, ticarcillin/clavulanate, tige-
cycline, tirofiban, tobramycin, tolazoline, trimeta-
phan, vancomycin, vecuronium, verapamil, vin-
cristine, vinorelbine, voriconazole, zidovudine,
zoledronic acid.

● Y-Site Incompatibility: amphotericin B col-
loidal, amphotericin B lipid complex, dantrolene,
diazepam, diazoxide, indomethacin, pemetrexed,
phenytoin.

Patient/Family Teaching
● Instruct patient to take medication as directed.

Caution patient not to use more than prescribed
amount. Take missed doses as soon as remem-
bered, unless almost time for next dose.

● Advise patient to drink 1–2 glasses of water at
time of administration to minimize side effects
(blanching of skin, abdominal cramps, nausea).
Inform patient that these side effects are not seri-
ous and usually disappear in a few minutes.

● Caution patient to avoid concurrent use of alco-
hol while taking vasopressin.

● Patients with diabetes insipidus should carry
identification at all times describing disease pro-
cess and medication regimen.

Evaluation/Desired Outcomes
● Decrease in urine volume.
● Relief of polydipsia.
● Increased urine osmolality in patients with cen-

tral diabetes insipidus.
● Resolution of VT/VF.
● Improvement in signs of septic shock.

vemurafenib (vem-u-raf-e-nib)
Zelboraf
Classification
Therapeutic: antineoplastics
Pharmacologic: kinase inhibitors

Pregnancy Category D

Indications
Treatment of unresectable or metastatic melanoma
with BRAF V600Emutation.

Action
Inhibits mutated forms of the enzyme kinase. Inhib-
its proliferation that occurs in conjunction with acti-
vated BRAF proteins. Therapeutic Effects: De-
creased spread of melanoma.

Pharmacokinetics
Absorption: Some absorption follows oral admin-
istration, bioavailability is not known.
Distribution: Unknown.
Protein Binding: �99%.
Metabolism and Excretion: Mostly metabolized
by the liver (mostly by the CYP3A4 enzyme system),
1% eliminated in urine.
Half-life: 57 hr (range 30–120 hr).

TIME/ACTION PROFILE (blood levels)

ROUTE ONSET PEAK DURATION

PO unk 3 hr 12 hr

Contraindications/Precautions
Contraindicated in: OB: Should not be used dur-
ing pregnancy, may cause fetal harm; Lactation:
Breast feeding should be avoided; None noted.
Use Cautiously in: Pre-existing severe hepatic or
renal impairment; Geri: Increased risk of cutaneous
squamous cell carcinoma, nausea, decreased appe-
tite, peripheral edema, keratoacanthoma and atrial
fibrillation; Concurrent use of stong inducers/inhibi-
tors of the the CYP3A4 enzyme system or drugs that
are substrates of CYP3A4, CYP1A2 or CYP2D6 en-
zyme systems; monitoring of effects and necessary
dose adjustments may be necessary; OB: Patients
with child-bearing potential; Pedi: safe and effective
use in children �18 yr has not been established.

Adverse Reactions/Side Effects
CNS: fatigue, weakness, headache. EENT: iritis,
retinal vein occlusion, uveitis. Resp: cough. CV:
QTC prolongation, peripheral edema. GI:pappe-
tite, dysgeusia, nausea,qliver enzymes (qin
males). Derm: NEW PRIMARY MELANOMA, cutaneous
squamous cell carcinoma, severe dermatologic re-
actions including STEVENS-JOHNSON SYNDROME and
TOXIC EPIDERMAL NECROLYSIS, alopecia, dry skin,
rash(qin females), pruritus, rash, photosensitivity
(qin females), skin papilloma, keratocanthoma (q
in males). GU:qcreatinine (qin females). MS:
arthralgia(qin females), myalgia, back pain, mus-
culoskeletal pain. Misc: hypersensitivity reactions
including ANAPHYLAXIS, fever.

Interactions
Drug-Drug: Concurrent use with agents with
narrow therapeutic indeces that are metabo-
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lized by the CYP34, CYP1A2 or CYP2D6 en-
zyme systems not recommended. Consider dose
reduction of substrates. Strong CYP3A inhibitors, in-
cluding atazanavir, clarithromycin, indinavir,
itraconazole, ketoconazole, nefazodone, nelfi-
navir, ritonavir, saquinavir, telithromycin and
voriconazole mayqblood levels and effects of ve-
murafenib; use cautiously. Strong inducers of
CYP3A4 including carbamazepine, phenobarbi-
tal, phenytoin, rifabutin, rifampin, rifapentine
maypblood levels and effectiveness; use cautiously.
Mayqrisk of bleeding with warfarin.

Route/Dosage
PO (Adults): 960 mg twice daily. Treatment should
continue until unacceptable toxicity or disease pro-
gression occurs.

Availability
Tablets: 240 mg.

NURSING IMPLICATIONS
Assessment
● Perform dermatologic evaluation prior to initia-

tion and every 2 mo during therapy. Excise any
suspicious lesions, send for dermapathologic
evaluation, and treat with standard care. Continue
monitoring for 6 mo following discontinuation of
therapy.

● Monitor ECG 15 days after initiation of therapy,
monthly during first 3 mo, every 3 mo thereafter,
and more often if clinically indicated.

● Monitor for hypersensitivity reactions (rash, ery-
thema, hypotension). Permanently discontinue
therapy if severe reaction occurs.

● Monitor for signs and symptoms of uveitis period-
ically during therapy. May require treatment with
steroid and mydriatic ophthalmic drops.

● Assess patient for rash (mild to moderate rash
usually occurs in the 2nd wk of therapy and re-
solves within 1–2 wk of continued therapy). If
rash is severe (extensive erythematous or macu-
lopapular rash with moist desquamation or angi-
oedema) or accompanied by systemic symptoms
(serum sickness-like reaction, Stevens-Johnson
syndrome, toxic epidermal necrolysis), therapy
must be discontinued immediately.

● Lab Test Considerations: Monitor serum po-
tassium, magnesium, and calcium before starting
therapy and after dose modification.

● Monitor AST, ALT, alkaline phosphatase, and bili-
rubin before starting therapy, monthly during
therapy, and as clinically indicated. May require
dose reduction, treatment interruption or discon-
tinuation.

Potential Nursing Diagnoses
Impaired skin integrity (Indications)

Implementation
● PO: Administer (four 240 mg tablets) twice daily,

without regard to food. Take first dose in the
morning with second dose about 12 hrs later.
Swallow tablets whole, do not crush or chew.

● Adverse reactions or QTc prolongation may occur
requiring dose modification. If Grade 1 or 2
(tolerable) occur, maintain dose at 960 mg twice
daily. If Grade 2 (Intolerable) or Grade 3, 1st
appearance occurs, interrupt therapy until
Grade 0–1. Resume dosing at 720 mg twice
daily. If 2nd appearance, interrupt therapy until
Grade 0–1. Resume dosing at 480 mg twice
daily. If 3rd appearance, discontinue perma-
nently. If Grade 4, 1st appearance occurs, dis-
continue permanently or interrupt therapy until
Grade 0–1. Resume dosing at 480 twice daily. If
2nd appearance, discontinue permanently Doses
below 480 mg twice daily are not recommended.

Patient/Family Teaching
● Instruct patient to take venurafenib as directed.

Take missed doses as soon as remembered up to
4 hrs before next dose; do not double dose.

● Inform patient that assessment of BRAF mutation
is required for selection of pateints.

● Instruct patient to stop taking vemurafenib and
notify health care professional immediately if
signs and symptoms of allergic reaction (rash or
redness all over body; feeling faint; difficulty
breathing or swallowing; throat tightness or
hoarseness; fast heartbeat; swelling of face, lips,
or tongue) or severe skin reactions (blisters on
skin; blisters or sores in mouth; peeling of skin,
fever, redness or swelling of face, hands, or soles
of feet) occur.

● Advise patient to wear broad spectrum UVA/UVB
sunscreen, lip balm (SPF �30) and protective
clothing, and to avoid sun exposure to prevent
photosensitivity reactions. Severe photosensitivity
reactions may require dose modifications.

● Advise patient to notify health care professional if
signs and symptoms of liver dysfunction (yellow
skin or whites of eyes; feeling tired; urine turns
dark or brown; nausea or vomiting; loss of appe-
tite; pain on right side of stomach) or eye prob-
lems (eye pain, swelling, or redness; blurred vi-
sion; vision changes) occur.

● Instruct patient to notify health care professional
of all Rx or OTC medications, vitamins, or herbal
products being taken and consult health care
professional before taking any new medications.

● Inform patient that regular assessments of skin
must be done during and for up to 6 mo after
therapy. Advise patient to notify health care pro-
fessional immediately if any changes in skin oc-
cur.
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● Advise women of childbearing potential and men
to use appropriate contraceptive measures dur-
ing and for at least 2 mo after discontinuation of
vemurafenib, and to avoid breastfeeding.

Evaluation/Desired Outcomes
● Decreased spread of melanoma.

REMS

venlafaxine (ven-la-fax-een)
Effexor, Effexor XR
Classification
Therapeutic: antidepressants, antianxiety
agents
Pharmacologic: selective serotonin/norepi-
nephrine reuptake inhibitors

Pregnancy Category C

Indications
Major depressive disorder. Generalized anxiety dis-
order (Effexor XR only). Social anxiety disorder (Ef-
fexor XR only). Panic disorder (Effexor XR only).
Unlabeled Use: Premenstrual dysphoric disorder.

Action
Inhibits serotonin and norepinephrine reuptake in
the CNS. Therapeutic Effects: Decrease in de-
pressive symptomatology, with fewer relapses/recur-
rences. Decreased anxiety. Decrease in panic at-
tacks.

Pharmacokinetics
Absorption: 92–100% absorbed after oral ad-
ministration.
Distribution: Extensive distribution into body tis-
sues.
Metabolism and Excretion: Extensively metabo-
lized on first pass through the liver (primarily
through CYP2D6 enzyme pathway). A small per-
centage of the population are poor metabolizers and
will have higher blood levels withqeffects. One me-
tabolite, O-desmethylvenlafaxine (ODV), has antide-
pressant activity; 5% of venlafaxine is excreted un-
changed in urine; 30% of the active metabolite is
excreted in urine.
Half-life: Venlafaxine—3–5 hr; ODV—9–11
hr (both areqin hepatic/renal impairment).

TIME/ACTION PROFILE (antidepressant
action)

ROUTE ONSET PEAK DURATION

PO within 2 wk 2–4 wk unknown

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Concurrent
MAO inhibitor therapy.
Use Cautiously in: Cardiovascular disease, in-
cluding hypertension; Hepatic impairment (pdose
recommended); Impaired renal function (pdose
recommended); History of seizures or neurologic
impairment; History of mania; History ofqintraocu-
lar pressure or angle-closure glaucoma; History of
drug abuse; OB: Use only if clearly required, weigh-
ing benefit to mother versus potential harm to fetus
(potential for discontinuation syndrome or toxicity
in the neonate when venlafaxine is taken during the
3rd trimester); Lactation: Potential for serious ad-
verse reactions in infant; discontinue drug or dis-
continue breastfeeding; Pedi:qrisk of suicidal
thinking and behavior (suicidality) in children and
adolescents with major depressive disorder and
other psychiatric disorders. Observe closely for sui-
cidality and behavior changes.

Adverse Reactions/Side Effects
CNS: NEUROLEPTIC MALIGNANT SYNDROME, SEIZURES,
SUICIDAL THOUGHTS, abnormal dreams, anxiety, dizzi-
ness, headache, insomnia, nervousness, weakness,
abnormal thinking, agitation, confusion, deperson-
alization, drowsiness, emotional lability, worsening
depression. EENT: rhinitis, visual disturbances, epi-
staxis, tinnitus. CV: chest pain, hypertension, palpi-
tations, tachycardia. GI: abdominal pain, altered
taste, anorexia, constipation, diarrhea, dry mouth,
dyspepsia, nausea, vomiting, weight loss. GU: sexual
dysfunction, urinary frequency, urinary retention.
Derm: ecchymoses, itching, photosensitivity, skin
rash. Neuro: paresthesia, twitching. Misc: SERO-
TONIN SYNDROME, chills, bleeding, yawning.

Interactions
Drug-Drug: Concurrent use with MAO inhibitors
may result in serious, potentially fatal reactions
(wait at least 2 wk after stopping MAO inhibitor be-
fore initiating venlafaxine; wait at least 1 wk after
stopping venlafaxine before starting MAO inhibi-
tors). Concurrent use with alcohol or other CNS
depressants, including sedatives/hypnotics, an-
tihistamines, and opioid analgesics in de-
pressed patients is not recommended. Drugs that af-
fect serotonergic neurotransmitter systems,
including linezolid, tramadol, and triptans,q
risk of serotonin syndrome. Lithium may haveq
serotonergic effects with venlafaxine; use cautiously
in patients receiving venlafaxine.qblood levels and
mayqeffects of desipramine and haloperidol.
Cimetidine mayqthe effects of venlafaxine (may
be more pronounced in geriatric patients, those with
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hepatic or renal impairment, or those with pre-exist-
ing hypertension). Ketoconazole mayqthe effects
of venlafaxine.qrisk of bleeding with NSAIDS, as-
pirin, clopidogrel, or warfarin.
Drug-Natural Products: Concomitant use of
kava-kava, valerian, chamomile, or hops canq
CNS depression.qrisk of serotinergic side effects
including serotonin syndrome with St. John’s wort
and SAMe.

Route/Dosage
Major Depressive Disorder
PO (Adults): Tablets—75 mg/day in 2–3 divided
doses; mayqby up to 75 mg/day every 4 days, up to
225 mg/day (not to exceed 375 mg/day in 3 divided
doses); Extended-release (XR) capsules—75 mg
once daily (some patients may be started at 37.5 mg
once daily) for 4–7 days; mayqby up to 75 mg/day
at intervals of not less than 4 days (not to exceed
225 mg/day).

General Anxiety Disorder
PO (Adults): Extended-release (XR) capsules—
75 mg once daily (some patients may be started at
37.5 mg once daily) for 4–7 days; mayqby up to
75 mg/day at intervals of not less than 4 days (not to
exceed 225 mg/day).

Social Anxiety Disorder
PO (Adults): Extended-release (XR) capsules—
75 mg once daily.

Panic Disorder
PO (Adults): Extended-release (XR) capsules—
37.5 mg once daily for 7 days; may thenqto 75 mg
once daily; may thenqby 75 mg/day every 7 days
(not to exceed 225 mg/day).

Hepatic Impairment
PO (Adults):pdaily dose by 50% in patients with
mild-to-moderate hepatic impairment.

Renal Impairment
PO (Adults): CCr 10–70 mL/min—pdaily dose
by 25–50%; Hemodialysis—pdaily dose by 50%.

Availability (generic available)
Tablets: 25 mg, 37.5 mg, 50 mg, 75 mg, 100 mg.
Cost: Generic—25 mg $299.95/180, 37.5 mg
$299.93/180, 50 mg $341.96/180, 75 mg $337.95/
180, 100 mg $343.78/180. Extended-release
capsules: 37.5 mg, 75 mg, 150 mg. Cost: 37.5 mg
$275.97/90, 75 mg $318.99/90, 150 mg $355.97/
90.

NURSING IMPLICATIONS
Assessment
● Assess mental status and mood changes. Inform

health care professional if patient demonstrates

significant increase in anxiety, nervousness, or in-
somnia.

● Assess suicidal tendencies, especially in early
therapy. Restrict amount of drug available to pa-
tient. Risk may be increased in children, adoles-
cents, and adults �24 yr.

● Monitor BP before and periodically during ther-
apy. Sustained hypertension may be dose-related;
decrease dose or discontinue therapy if this oc-
curs.

● Monitor appetite and nutritional intake. Weigh
weekly. Report continued weight loss. Adjust diet
as tolerated to support nutritional status.

● Assess for serotonin syndrome (mental changes
[agitation, hallucinations, coma], autonomic in-
stability [tachycardia, labile BP, hyperthermia],
neuromuscular aberrations [hyper-reflexia, inco-
ordination], and/or GI symptoms [nausea, vomit-
ing, diarrhea]), especially in patients taking other
serotonergic drugs (SSRIs, SNRIs, triptans).

● Lab Test Considerations: Monitor CBC with
differential and platelet count periodically during
therapy. May cause anemia, leukocytosis, leuko-
penia, thrombocytopenia, basophilia, and eosino-
philia.

● May cause anqin serum alkaline phosphatase,
bilirubin, AST, ALT, BUN, and creatinine.

● May also causeqserum cholesterol.
● May cause electrolyte abnormalities (hyperglyce-

mia or hypoglycemia, hyperkalemia or hypokale-
mia, hyperuricemia, hyperphosphatemia or hypo-
phosphatemia, and hyponatremia).

Potential Nursing Diagnoses
Ineffective coping (Indications)
Risk for injury (Side Effects)

Implementation
● Do not confuse Effexor with Effexor XR.
● PO: Administer venlafaxine with food.
● Extended-release capsules should be swallowed

whole; do not crush, break, or chew.
● Extended-release capsules may be opened and

contents sprinkled on a spoonful of applesauce.
Take immediately and follow with a glass of wa-
ter. Do not store mixture for later use.

Patient/Family Teaching
● Instruct patient to take venlafaxine as directed at

the same time each day. Take missed doses as
soon as possible unless almost time for next dose.
Do not double doses or discontinue abruptly. Pa-
tients taking venlafaxine for �6 wk should have
dose gradually decreased before discontinuation.

● Advise patient, family, and caregivers to look for
suicidality, especially during early therapy or
dose changes. Notify health care professional im-
mediately if thoughts about suicide or dying, at-
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tempts to commit suicide; new or worse depres-
sion or anxiety; agitation or restlessness; panic
attacks; insomnia; new or worse irritability; ag-
gressiveness; acting on dangerous impulses, ma-
nia, or other changes in mood or behavior or if
symptoms of serotonin syndrome occur.

● May cause drowsiness or dizziness. Caution pa-
tient to avoid driving or other activities requiring
alertness until response to the drug is known.

● Instruct patient to notify health care professional
of all Rx or OTC medications, vitamins, or herbal
products being taken and consult health care
professional before taking any new medications.
Caution patient to avoid taking alcohol or other
CNS-depressant drugs during therapy.

● Instruct patient to notify health care professional
if signs of allergy (rash, hives) occur.

● Instruct female patients to inform health care
professional if pregnancy is planned or suspected
or if breastfeeding.

● Emphasize the importance of follow-up exams to
monitor progress. Encourage patient participa-
tion in psychotherapy.

Evaluation/Desired Outcomes
● Increased sense of well-being.
● Renewed interest in surroundings. Need for ther-

apy should be periodically reassessed. Therapy is
usually continued for several months.

● Decreased anxiety.

verapamil (ver-ap-a-mil)
Calan, Calan SR, Covera-HS, Isoptin
SR, Verelan, Verelan PM
Classification
Therapeutic: antianginals, antiarrhythmics
(class IV), antihypertensives, vascular
headache suppressants
Pharmacologic: calcium channel blockers

Pregnancy Category C

Indications
Management of hypertension, angina pectoris, and/
or vasospastic (Prinzmetal’s) angina. Management
of supraventricular arrhythmias and rapid ventricu-
lar rates in atrial flutter or fibrillation. Unlabeled
Use: Prevention of migraine headache.

Action
Inhibits the transport of calcium into myocardial
and vascular smooth muscle cells, resulting in inhi-
bition of excitation-contraction coupling and subse-
quent contraction. Decreases SA and AV conduction

and prolongs AV node refractory period in conduc-
tion tissue. Therapeutic Effects: Systemic vasodi-
lation resulting in decreased BP. Coronary vasodila-
tion resulting in decreased frequency and severity of
attacks of angina. Reduction of ventricular rate dur-
ing atrial fibrillation or flutter.

Pharmacokinetics
Absorption: 90% absorbed after oral administra-
tion, but much is rapidly metabolized, resulting in
bioavailability of 20–25%.
Distribution: Small amounts enter breast milk.
Protein Binding: 90%.
Metabolism and Excretion: Mostly metabolized
by the liver (primarily by CYP3A4).
Half-life: 4.5–12 hr.

TIME/ACTION PROFILE (cardiovascular
effects)

ROUTE ONSET PEAK DURATION

PO 1–2 hr 30–90 min† 3–7 hr
PO-ER unknown 5–7 hr 24 hr
IV 1–5 min‡ 3–5 min 2 hr‡

†Single dose; effects from multiple doses may not be evident
for 24– 48 hr
‡Antiarrhythmic effects; hemodynamic effects begin 3– 5
min after injection and persist for 10– 20 min

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Sick sinus
syndrome; 2nd- or 3rd-degree AV block (unless an
artificial pacemaker is in place); Systolic BP �90
mm Hg; HF, severe ventricular dysfunction, or cardi-
ogenic shock, unless associated with supraventricu-
lar tachyarrhythmias; Concurrent IV beta blocker
therapy.
Use Cautiously in: Severe hepatic impairment
(doseprecommended); History of serious ventric-
ular arrhythmias or HF; Geri: Dosep/slower IV infu-
sion rates recommended (qrisk of hypotension);
OB, Lactation: Safety not established.

Adverse Reactions/Side Effects
CNS: abnormal dreams, anxiety, confusion, dizzi-
ness/lightheadedness, drowsiness, extrapyramidal
reactions, headache, jitteriness, nervousness, psy-
chiatric disturbances, weakness. EENT: blurred vi-
sion, disturbed equilibrium, epistaxis, tinnitus.
Resp: cough, dyspnea, shortness of breath. CV: AR-
RHYTHMIAS, CHF, bradycardia, chest pain, hypoten-
sion, palpitations, peripheral edema, syncope,
tachycardia. GI:qliver enzymes, anorexia, consti-
pation, diarrhea, dry mouth, dysgeusia, dyspepsia,
nausea, vomiting. GU: dysuria, nocturia, polyuria,
sexual dysfunction, urinary frequency. Derm: der-
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matitis, erythema multiforme, flushing, photosensi-
tivity, pruritus/urticaria, rash, sweating. Endo:
gynecomastia, hyperglycemia. Hemat: anemia, leu-
kopenia, thrombocytopenia. Metab: weight gain.
MS: joint stiffness, muscle cramps. Neuro: pares-
thesia, tremor. Misc: STEVENS-JOHNSON SYNDROME,
gingival hyperplasia.

Interactions
Drug-Drug: Additive hypotension may occur when
used concurrently with fentanyl, other anti-
hypertensives, nitrates, acute ingestion of alco-
hol, or quinidine. Antihypertensive effects may be
pby concurrent use of NSAIDs. Serum digoxin
levels may beq. Concurrent use with beta block-
ers, digoxin, disopyramide, clonidine, or phe-
nytoin may result in bradycardia, conduction de-
fects, or HF.qrisk of hypotension and bradycardia
with erythromycin, clarithromycin, telithromy-
cin, or ritonavir. Maypmetabolism of andqrisk
of toxicity from cyclosporine, prazosin, quini-
dine, or carbamazepine. Maypeffectiveness of
rifampin.qthe muscle-paralyzing effects of non-
depolarizing neuromuscular-blocking agents.
Effectiveness may bepby coadministration with vi-
tamin D compounds and calcium. May alter se-
rum lithium levels. Mayqdoxorubicin and pacli-
taxel levels. Mayqrisk of bleeding with aspirin.
Drug-Natural Products:qcaffeine levels with
caffeine-containing herbs (cola nut, guarana,
mate, tea, coffee).
Drug-Food: Grapefruit juiceqserum levels and
effect.

Route/Dosage
PO (Adults): 80–120 mg 3 times daily,qas
needed. Patients with hepatic impairment or ger-
iatric patients—40 mg 3 times daily initially. Ex-
tended-release preparations—120–240 mg/day
as a single dose; may beqas needed (range 240–
480 mg/day).
PO (Children up to 15 yr): 4–8 mg/kg/day in di-
vided doses.
IV (Adults): 5–10 mg (75–150 mcg/kg); may re-
peat with 10 mg (150 mcg/kg) after 15–30 min.
IV (Children 1–15 yr): 2–5 mg (100–300 mcg/
kg); may repeat after 30 min (initial dose not to ex-
ceed 5 mg; repeat dose not to exceed 10 mg).
IV (Children �1 yr): 0.75–2 mg (100–200 mcg/
kg); may repeat after 30 min.

Availability (generic available)
Tablets: 40 mg, 80 mg, 120 mg. Cost: Generic—
40 mg $24.99/90, 80 mg $10.00/90, 120 mg
$10.00/90. Extended-release tablets (Isoptin
SR, Covera HS): 120 mg, 180 mg, 240 mg. Cost:
Generic—120 mg $52.97/90, 180 mg $34.97/90,
240 mg $44.97/90. Extended-release capsules

(Verelan PM): 100 mg, 200 mg, 300 mg. Cost:
Generic—100 mg $167.39/90, 200 mg $195.98/
90, 300 mg $280.97/90. Extended-release cap-
sules (Verelan): 120 mg, 180 mg, 240 mg, 360
mg. Cost: Generic—120 mg $69.97/90, 180 mg
$67.98/90, 240 mg $48.51/90, 360 mg $169.98/90.
Solution for injection: 2.5 mg/mL. In combina-
tion with: trandolapril (Tarka); see Appendix B.

NURSING IMPLICATIONS
Assessment
● Monitor BP and pulse before therapy, during dos-

age titration, and periodically throughout therapy.
Monitor ECG periodically during prolonged ther-
apy. Verapamil may cause prolonged PR interval.

● Monitor intake and output ratios and daily
weight. Assess for signs of HF (peripheral edema,
rales/crackles, dyspnea, weight gain, jugular ve-
nous distention).

● Patients receiving digoxin concurrently with cal-
cium channel blockers should have routine se-
rum digoxin levels and be monitored for signs
and symptoms of digoxin toxicity.

● Assess for rash periodically during therapy. May
cause Stevens-Johnson syndrome. Discontinue
therapy if severe or if accompanied with fever,
general malaise, fatigue, muscle or joint aches,
blisters, oral lesions, conjunctivitis, hepatitis and/
or eosinophilia.

● Angina: Assess location, duration, intensity, and
precipitating factors of patient’s anginal pain.

● Arrhythmias: Monitor ECG continuously during
administration. Notify health care professional
promptly if bradycardia or prolonged hypoten-
sion occurs. Emergency equipment and medica-
tion should be available. Monitor BP and pulse
before and frequently during administration.

● Lab Test Considerations: Total serum cal-
cium concentrations are not affected by calcium
channel blockers.

● Monitor serum potassium periodically. Hypokale-
miaqrisk of arrhythmias and should be cor-
rected.

● Monitor renal and hepatic functions periodically
during long-term therapy. May causeqhepatic
enzymes after several days of therapy, which re-
turn to normal on discontinuation of therapy.

Potential Nursing Diagnoses
Decreased cardiac output (Indications)
Acute pain (Indications)

Implementation
● PO: Administer verapamil with meals or milk to

minimize gastric irritation.
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● Do not open, crush, break, or chew sustained-re-
lease capsules or tablets. Empty tablets that ap-
pear in stool are not significant.

IV Administration

● pH: 4.0–6.5.
● IV: Patients should remain recumbent for at least

1 hr after IV administration to minimize hypoten-
sive effects.

● Direct IV: Diluent: Administer undiluted. Con-
centration: 2.5 mg/mL. Rate: Administer over
2 min. Geri: Administer over 3 min.

● Y-Site Compatibility: alemtuzumab, alfentanil,
amikacin, aminocaproic acid, amphotericin B
lipid complex, anidulafungin, argatroban, ascor-
bic acid, atracurium, atropine, aztreonam, benz-
tropine, bivalirudin, bleomycin, bumetanide, bu-
prenorphine, butorphanol, calcium chloride,
calcium gluconate, carboplatin, carmustine, cas-
pofungin, cefazolin, cefotaxime, cefotetan, cefoxi-
tin, ceftriaxone, cefuroxime, chlorpromazine,
ciprofloxacin, cisplatin, clindamycin, cyanocobal-
amin, cyclophosphamide, cyclosporine, cytara-
bine, dactinomycin, daptomycin, dexamethasone,
dexmedetomidine, digoxin, diltiazem, diphenhy-
dramine, dobutamine, docetaxel, dopamine, dox-
acurium, doxorubicin hydrochloride, doxycy-
cline, enalaprilat, ephedrine, epinephrine,
epirubicin, epotein alfa, eptifibatide, erythromy-
cin, esmolol, etoposide, etoposide phosphate,
famotidine, fenoldopam, fentanyl, fluconazole,
fludarabine, gemcitabine, gentamicin, glycopyr-
rolate, granisetron, heparin, hydrocortisone so-
dium succinate, hydromorphone, idarubicin,
ifosfamide, imipenem/cilastatin, insulin, irinote-
can, isoproterenol, ketorolac, labetalol, levoflox-
acin, lidocaine, linezolid, lorazepam, magnesium
sulfate, mannitol, mechlorethamine, meperidine,
metaraminol, methotrexate, methoxamine, meth-
yldopate, methylprednisolone sodium succinate,
metoclopramide, metoprolol, metronidazole,
midazolam, milrinone, mitoxantrone, morphine,
multivitamins, mycophenolate, nalbuphine, nal-
oxone, nesiritide, nitroglycerin, nitroprusside,
norepinephrine, octreotide, ondansetron, oxali-
platin, oxytocin, paclitaxel, palonosetron, pami-
dronate, papaverine, pemetrexed, penicillin G,
pentamidine, pentazocine, phentolamine, phenyl-
ephrine, phytonadione, potassium acetate, potas-
sium chloride, procainamide, prochlorperazine,
promethazine, propranolol, protamine, pyridox-
ime, quinupristin/dalfopristin, ranitidine, rocu-
ronium, sodium acetate, streptokinase, succinyl-
choline, sufentanil, tacrolimus, teniposide,

theophylline, thiamine, ticarcillin/clavulanate, ti-
rofiban, tobramycin, tolazoline, trimetaphan, van-
comycin, vasopressin, vecuronium, vincristine,
vinorelbine, voriconazole, zoledronic acid.

● Y-Site Incompatibility: acyclovir, albumin,
aminophylline, amphotericin B cholesteryl, am-
photericin B colloidal, amphotericin B liposome,
ampicillin, ampicillin/sulbactam, azathioprine,
cefoperazone, ceftazidime, chloramphenicol,
dantrolene, diazepam, diazoxide, ertapenem, flu-
orouracil, folic acid, furosemide, ganciclovir, in-
domethacin, pantoprazole, pentobarbital, pheno-
barbital, phenytoin, piperacillin/tazobactam,
propofol, sodium bicarbonate, thiotepa, tigecyc-
line, trimethoprim/sulfamethoxazole.

Patient/Family Teaching
● Advise patient to take medication as directed,

even if feeling well. Take missed doses as soon as
possible unless almost time for next dose; do not
double doses. May need to be discontinued grad-
ually.

● Advise patient to avoid large amounts (6–8
glasses of grapefruit juice/day) during therapy.

● Instruct patient on correct technique for monitor-
ing pulse. Instruct patient to contact health care
professional if heart rate is �50 bpm.

● Caution patient to change positions slowly to min-
imize orthostatic hypotension.

● May cause drowsiness or dizziness. Advise patient
to avoid driving or other activities requiring alert-
ness until response to the medication is known.

● Instruct patient on importance of maintaining
good dental hygiene and seeing dentist frequently
for teeth cleaning to prevent tenderness, bleed-
ing, and gingival hyperplasia (gum enlargement).

● Instruct patient to notify health care professional
of all Rx or OTC medications, vitamins, or herbal
products being taken and consult health care
professional before taking any new medications,
especially cold preparations.

● Advise patient to notify health care professional if
irregular heartbeats, rash, dyspnea, swelling of
hands and feet, pronounced dizziness, nausea,
constipation, or hypotension occurs or if head-
ache is severe or persistent.

● Caution patient to wear protective clothing and
use sunscreen to prevent photosensitivity reac-
tions.

● Angina: Instruct patient on concurrent nitrate or
beta-blocker therapy to continue taking both
medications as directed and use SL nitroglycerin
as needed for anginal attacks.
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● Advise patient to contact health care professional
if chest pain does not improve, worsens after
therapy, or occurs with diaphoresis; if shortness
of breath occurs; or if severe, persistent head-
ache occurs.

● Caution patient to discuss exercise restrictions
with health care professional before exertion.

● Hypertension: Encourage patient to comply
with other interventions for hypertension (weight
reduction, low-sodium diet, smoking cessation,
moderation of alcohol consumption, regular ex-
ercise, and stress management). Medication con-
trols but does not cure hypertension.

● Instruct patient and family in proper technique
for monitoring BP. Advise patient to take BP
weekly and to report significant changes to health
care professional.

Evaluation/Desired Outcomes
● Decrease in BP.
● Decrease in frequency and severity of anginal at-

tacks.
● Decrease in need for nitrate therapy.
● Increase in activity tolerance and sense of well-

being.
● Suppression and prevention of atrial tachyar-

rhythmias.

REMS

vigabatrin (vye-gah-bat-rin)
Sabril
Classification
Therapeutic: anticonvulsants

Pregnancy Category C

Indications
Management (adjunctive) of refractory complex
partial seizures in patients who have responded in-
adequately to several alternative treatments; not a
first-line treatment. Management of infantile spasms
(IS) in patients 1 mo–2 yr.

Action
Acts an irreversible inhibitor of �-aminobutyric acid
transaminase (GABA-T), the enzyme responsible for
the metabolism of the inhibitory neurotransmitter
GABA. This action results in increased levels of GABA
in the central nervous system. Therapeutic Ef-
fects: Decreased incidence and severity of refrac-
tory complex partial seizures.

Pharmacokinetics
Absorption: Completely absorbed following oral
administration.
Distribution: Enters breast milk, remainder of
distribution unknown.

Protein Binding: None.
Metabolism and Excretion: Minimal metabo-
lism, mostly eliminated unchanged in urine.
Half-life: 7.5 hr.

TIME/ACTION PROFILE (anticonvulsant effect)

ROUTE ONSET PEAK DURATION

PO unknown 1 hr† 12 hr‡

†blood level
‡clinical benefit should be seen in 2– 4 week for IS or within
3 mo for complex partial seizures

Contraindications/Precautions
Contraindicated in: History or high risk of other
types of irreversible vision loss unless benefits of
treatment clearly outweigh risks; OB: Use only if the
potential benefit justifies the potential risk to the fe-
tus (may cause fetal harm); Lactation: Enters breast
milk; breastfeeding should be avoided.
Use Cautiously in: Renal impairment (dose mod-
ification recommended for CCr �50 mL/min); His-
tory of suicidal ideation; Geri: Consider age-related
pin renal function adjust dose accordingly (qrisk
of sedation/confusion); Pedi: Abnormal MRI signal
changes have been seen in infants.

Adverse Reactions/Side Effects
CNS: SUICIDAL THOUGHTS, confusional state, memory
impairment, drowsiness, fatigue. CV: edema.
EENT: blurred vision, nystagmus, vision loss. He-
mat: anemia. Metab: weight gain. MS: arthralgia.
Neuro: abnormal coordination, tremor, peripheral
neuropathy.

Interactions
Drug-Drug: Should not be used concurrently with
other drugs having adverse ocular effects;q
risk of additive toxicity. Maypphenytoin levels and
effectiveness.

Route/Dosage
PO (Adults): 500 mg twice daily initially, may beq
in 500 mg increments every 7 days depending on re-
sponse up to 1.5 g twice daily.

Renal Impairment
PO (Adults): CCr �50–80 mL/min—pdose by
25%; CCr �30–50 mL/min—pdose by 50%; CCr
�10–� 30 mL/min—pdose by 75%.

Infantile Spasms
PO (Children 1 mo–2 yr): 50 mg/kg/day given in
2 divided doses initially,qby 25-50 mg/kg/day in-
crements every 3 days up to a maximum of 150 mg/
kg/day; dosage adjustments are necessary for renal
impairment.
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Adjunctive treatment of refractory com-
plex partial seizures
PO (Children �10 kg): 40 mg/kg/day given in 2
divided doses initially, then maintenance doses
based on weight: 10–15 kg—0.5–1 g/day divided
twice daily; 16–30 kg—1–1.5 g/day divided twice
daily; 31–50 kg—1.5–3 g/day divided twice daily;
�50 kg—2–3 g/day divided twice daily.

Availability
Tablets: 500 mg. Powder packets for oral solu-
tion: 500 mg/packet.

NURSING IMPLICATIONS
Assessment
● Assess location, duration, and characteristics of

seizure activity. Institute seizure precautions. As-
sess response to and continued need for vigaba-
trin periodically during therapy.

● Monitor closely for notable changes in behavior
that could indicate the emergence or worsening
of suicidal thoughts or behavior or depression.

● Test vision at baseline (no later than 4 wks after
starting), at least every 3 months during, and 3–
6 months after discontinuation of therapy.

● Assess for signs and symptoms of peripheral neu-
ropathy (numbness or tingling or toes or feet, re-
duced lower limb vibration or position sensation,
progressive loss of reflexes, starting at ankles).

● Lab Test Considerations: Monitor CBC peri-
odically during therapy. May cause anemia.

● May causepAST and ALT levels precluding use to
detect hepatic injury.

● Mayqamino acids in urine causing false positive
results of genetic metabolic diseases.

Potential Nursing Diagnoses
Risk for injury (Indications)
Disturbed sensory perception (Adverse Reactions)

Implementation
● Available only through SHARE program of re-

stricted distribution. Only prescribers and phar-
macies registered in the program and patients en-
rolled in the program have access. Patients
receive vigabatrin from a specialty pharmacy.
Contact SHARE program at 1-888-45-SHARE.

● PO: Administer twice daily without regard to
food.

● Mix oral solution for babies by mixing the powder
in each packet with 10 mL of water; may be cold
or room temperature. Follow manufacturer’s in-
struction for mixing oral solution. Oral solution
may be administered at the same time as food,
but should only be mixed with water.

Patient/Family Teaching
● Enroll patient in SHARE Program. Instruct patient

to take vigabatrin around the clock, as directed.
Discuss with health care professional what to do
if a dose is missed. Medication should be gradu-
ally discontinued to prevent seizures. Advise pa-
tient to read the Medication Guide before start-
ing therapy and with each Rx refill in case of
changes.

● Educate patient on risks of vigabatrin. Inform pa-
tient of the risk of permanent vision loss, particu-
larly loss of peripheral vision, and that vision loss
may not be detected before it is severe and is irre-
versible. Emphasize the importance of monitoring
vision every 3 months. Advise patient to notify
health care professional immediately if changes
in vision are suspected.

● May cause drowsiness, ataxia, fatigue and confu-
sion. Caution patient to avoid driving or other ac-
tivities requiring alertness until response to medi-
cation is known. Tell patient not to resume
driving until physician gives clearance based on
control of seizure disorder.

● Inform patients and families of risk of suicidal
thoughts and behavior and advise that behavioral
changes, emergency or worsening signs and
symptoms of depression, unusual changes in
mood, or emergence of suicidal thoughts, behav-
ior, or thoughts of self-harm should be reported
to health care professional immediately.

● Advise patient to notify health care professional if
an increase in seizures, weight gain, or edema
occurs or if sleepiness, ear infection, or irritabil-
ity occurs in an infant.

● Instruct patient to notify health care professional
of all Rx or OTC medications, vitamins, or herbal
products being taken, to consult health care pro-
fessional before taking any new medications and
to avoid taking alcohol or other CNS depressants
concurrently with lacosamide.

● Advise female patients to notify health care pro-
fessional if pregnancy is planned or suspected or
if breast feeding. Encourage pregnant patients to
enroll in the North American Antiepileptic Drug
(NAAED) Pregnancy Registry by calling 1-888-
233-2334; information is available at
www.aedpregnancyregistry.org.

Evaluation/Desired Outcomes
● Decreased seizure activity. If no substantial clini-

cal benefit within 3 months of initiation, discon-
tinue vigabatrin.

http://www.aedpregnancyregistry.org
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● Decreased in infantile spasms. If no substantial
clinical benefit within 2–4 wk of initiation, dis-
continue vigabatrin.

vilazodone (vil-az-oh-done)
Viibryd
Classification
Therapeutic: antidepressants
Pharmacologic: selective norepinephrine
reuptake inhibitors, benzofurans

Pregnancy Category C

Indications
Treatment of major depressive disorder.

Action
Increases serotonin activity in the CNS by inhibiting
serotonin reuptake. Also binds selectively with high
affinity to 5-HT1A receptors and is a 5-HT1A receptor
partial agonist. Therapeutic Effects: Improve-
ment in symptoms of depression.

Pharmacokinetics
Absorption: 72% absorbed following oral admin-
istration with food.
Distribution: Unknown.
Protein Binding: 96–99%.
Metabolism and Excretion: Mostly metabolized
by the liver, primarily by the CYP3A4 enzyme system;
1% excreted unchanged in urine.
Half-life: 25 hr.

TIME/ACTION PROFILE (blood levels)

ROUTE ONSET PEAK DURATION

PO unknown 4–5 hr unknown

Contraindications/Precautions
Contraindicated in: Concurrent use or within 14
days of starting or stopping MAOIs; Severe hepatic
impairment.
Use Cautiously in: History of seizure disorder;
History of suicide attempt/suicidal ideation; Bipolar
disorder; mayqrisk of mania/hypomania; OB: Use
only if maternal benefit outweighs fetal risk; use dur-
ing third trimester may result in need for prolonged
hospitalization, respiratory support and tube feed-
ing; Lactation: Breast feed only if maternal benefit
outweighs newborn risk; Pedi: Safety and effective-
ness not established;qrisk of suicidal thinking/be-
havior in children, adolescents and young adults.

Adverse Reactions/Side Effects
CNS: NEUROLEPTIC MALIGNANT-LIKE SYNDROME, SEI-
ZURES, SUICIDAL THOUGHTS, insomnia, abnormal
dreams, dizziness. GI: diarrhea, nausea, dry mouth,
restlessness, vomiting. Endo: ,plibido, sexual dys-
function, syndrome of inappropriate antidiuretic

hormone (SIADH). F and E: hyponatremia. He-
mat: bleeding. Misc: SEROTONIN SYNDROME.

Interactions
Drug-Drug: Concurrent use with, or use within 14
days of starting or stopping MAOIs mayqrisk of
neuroleptic malignant syndrome or serotonin syn-
drome and should be avoided. Concurrent use with
NSAIDs, aspirin, antiplatelet drugs, or other
drugs that affect coagulation mayqrisk of
bleeding. Concurrent use of strong inhibitors of
CYP3A4, including ketoconazoleqblood levels
and the risk of adverse reactions/toxicity; daily dose
should not exceed 20 mg. Concurrent use of mod-
erate inhibitors of CYP3A4, including erythro-
mycin may require dosepto 20 mg daily if adverse
reactions/toxicity occurs. Concurrent use with other
drugs that alter CNS serotonergic neurotrans-
mitters including SSRIs, SNRIs, triptans, buspi-
rone, tramadol, and typtophan products mayq
risk of serotonin syndrome and should be under-
taken with caution. Use cautiously with other CNS-
active drugs.

Route/Dosage
PO (Adults): 10 mg once daily for one week, then
20 mg once daily for one week, then 40 mg once
daily. Concurrent use of strong inhibitors of
CYP3A4—daily dose should not exceed 20 mg.

Availability
Tablets: 10 mg, 20 mg, 40 mg.

NURSING IMPLICATIONS
Assessment
● Assess mental status and mood changes. Inform

health care professional if patient demonstrates
significantqin anxiety, nervousness, or insomnia.

● Prior to starting therapy, screen patient for bipo-
lar disorder (detailed psychiatric history, includ-
ing family history of suicide, bipolar disorder, de-
pression). Use cautiously in patients with a
positive history.

● Assess suicidal tendencies, especially in early
therapy. Restrict amount of drug available to pa-
tient. Risk may beqin children, adolescents, and
adults �24 yr.

● Assess for signs and symptoms of hyponatremia
(headache, difficulty concentrating, memory im-
pairment, confusion, weakness, unsteadiness).
May require discontinuation of therapy.

● Assess for serotonin syndrome (mental changes
[agitation, hallucinations, coma], autonomic in-
stability [tachycardia, labile BP, hyperthermia],
neuromuscular aberrations [hyper-reflexia, inco-
ordination], and/or GI symptoms [nausea, vomit-
ing, diarrhea]), especially in patients taking other
serotonergic drugs (SSRIs, SNRIs, triptans).
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● Monitor for development of neuroleptic malig-
nant syndrome (fever, muscle rigidity, altered
mental status, respiratory distress, tachycardia,
seizures, diaphoresis, hypertension or hypoten-
sion, pallor, tiredness, loss of bladder control).
Discontinue vilazodone and notify health care
professional immediately if these symptoms oc-
cur.

● Lab Test Considerations: Monitor serum so-
dium concentrations periodically during therapy.
May cause hyponatremia potentially as a result of
syndrome of inappropriate antidiuretic hormone
secretion (SIADH).

● May cause altered anticoagulant effects. Monitor
patients receiving warfarin, NSAIDs, or aspirin
concurrently.

Potential Nursing Diagnoses
Ineffective coping (Indications)
Risk for injury (Side Effects)

Implementation
● PO: Administer vilazodone with food; administra-

tion without food can result in inadequate drug
concentrations and maypeffectiveness.

Patient/Family Teaching
● Instruct patient to take vilazodone as directed at

the same time each day. Take missed doses as
soon as possible unless almost time for next dose.
Do not double doses or discontinue abruptly.
Graduallypdose before discontinuation. Advise
patient to read Medication Guide before starting
therapy and with each Rx refill; new information
may be available.

● Advise patient, family, and caregivers to look for
activation of maina/hypomania and suicidality,
especially during early therapy or dose changes.
Notify health care professional immediately if
thoughts about suicide or dying, attempts to com-
mit suicide; new or worse depression or anxiety;
agitation or restlessness; panic attacks; insomnia;
new or worse irritability; aggressiveness; acting
on dangerous impulses, mania, or other changes
in mood or behavior or if symptoms of serotonin
syndrome occur.

● Caution patient of the risk or serotonin syndrome
and neuroleptic malignant syndrome, especially
when taking triptans, tramadol, tryptophan sup-
plements and other serotonergic or antipsychotic
agents.

● May cause dizziness. Caution patient to avoid
driving or other activities requiring alertness until
response to the drug is known.

● Instruct patient to notify health care professional
of all Rx or OTC medications, vitamins, or herbal

products being taken and to avoid concurrent use
of Rx, OTC, and herbal products, especially
NSAIDs, aspirin, and warfarin, without consulting
health care professional.

● Caution patient to avoid taking alcohol or other
CNS-depressant drugs during therapy.

● Instruct female patients to inform health care
professional if pregnancy is planned or suspected
or if breastfeeding.

● Emphasize the importance of follow-up exams to
monitor progress. Encourage patient participa-
tion in psychotherapy.

Evaluation/Desired Outcomes
● qsense of well-being.
● Renewed interest in surroundings. Need for ther-

apy should be periodically reassessed. Therapy is
usually continued for several months.

● panxiety.

HIGH ALERT

vinBLAStine (vin-blass-teen)
Velbe

Classification
Therapeutic: antineoplastics
Pharmacologic: vinca alkaloids

Pregnancy Category D

Indications
Combination chemotherapy of: Lymphomas, Non-
seminomatous testicular carcinoma, Advanced
breast cancer, Other tumors.

Action
Binds to proteins of mitotic spindle, causing meta-
phase arrest. Cell replication is stopped as a result
(cell cycle–specific for M phase). Therapeutic
Effects: Death of rapidly replicating cells, particu-
larly malignant ones. Has immunosuppressive prop-
erties.

Pharmacokinetics
Absorption: Administered IV only, resulting in
complete bioavailability.
Distribution: Does not cross the blood-brain bar-
rier well.
Metabolism and Excretion: Converted by the
liver to an active antineoplastic compound; excreted
in the feces via biliary excretion, some renal elimi-
nation.
Half-life: 24 hr.
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TIME/ACTION PROFILE (effects on white
blood cell counts)

ROUTE ONSET PEAK DURATION

IV 5–7 days 10 days 7–14 days

Contraindications/Precautions
Contraindicated in: Hypersensitivity; OB, Lacta-
tion: Pregnancy or lactation.
Use Cautiously in: Infection;pbone marrow re-
serve; Patients with impaired hepatic function (p
dose by 50% if serum bilirubin �3 mg/dL); OB: In-
struct women of childbearing potential to avoid
pregnancy during treatment.

Adverse Reactions/Side Effects
CNS: SEIZURES, mental depression, neurotoxicity,
weakness. Resp: BRONCHOSPASM. GI: nausea, vom-
iting, anorexia, constipation, diarrhea, stomatitis.
GU: gonadal suppression. Derm: alopecia, derma-
titis, vesiculation. Endo: syndrome of inappropriate
antidiuretic hormone (SIADH). Hemat: anemia,
leukopenia, thrombocytopenia. Local: phlebitis at
IV site. Metab: hyperuricemia. Neuro: neuritis,
paresthesia, peripheral neuropathy.

Interactions
Drug-Drug: Additive bone marrow depression
with other antineoplastics or radiation therapy.
Bronchospasm may occur in patients who have been
previously treated with mitomycin. Maypantibody
response to live-virus vaccines andqrisk of ad-
verse reactions. Maypphenytoin levels.

Route/Dosage
Doses may vary greatly, depending on tumor, sched-
ule, condition of patient, and blood counts.
IV (Adults): Initial—3.7 mg/m2 (100 mcg/kg),
single dose;qweekly as tolerated by 1.8 mg/m2 (50
mcg/kg) to maximum of 18.5 mg/m2 (usual dose is
5.5–7.4 mg/m2). Maintenance—10 mg 1–2
times/mo or one increment less than last dose q 7–
14 days.
IV (Children): Initial—2.5 mg/m2, single dose;
qweekly as tolerated by 1.25 mg/m2 to maximum
of 7.5 mg/m2. Maintenance—one increment less
than last dose q 7 days.

Availability (generic available)
Solution for injection: 1 mg/mL. Powder for in-
jection: 10 mg/vial.

NURSING IMPLICATIONS
Assessment
● Monitor BP, pulse, and respiratory rate during

therapy. Notify physician immediately if respira-
tory distress occurs. Bronchospasm can be life-
threatening and may occur at time of infusion or
several hours to weeks later.

● Monitor for bone marrow depression. Assess for
bleeding (bleeding gums, bruising, petechiae,
guaiac stools, urine, and emesis) and avoid IM
injections and taking rectal temperatures if plate-
let count is low. Apply pressure to venipuncture
sites for 10 min. Assess for signs of infection dur-
ing neutropenia. Anemia may occur. Monitor for
increased fatigue, dyspnea, and orthostatic hypo-
tension.

● May cause nausea and vomiting. Monitor intake
and output, appetite, and nutritional intake. Pro-
phylactic antiemetics may be used. Adjust diet as
tolerated.

● Assess injection site frequently for redness, irrita-
tion, or inflammation. If extravasation occurs, in-
fusion must be stopped and restarted elsewhere
to avoid damage to subcut tissue. Standard treat-
ment includes infiltration with hyaluronidase and
application of heat.

● Monitor for symptoms of gout (increased uric
acid, joint pain, edema). Encourage patient to
drink at least 2 L of fluid per day. Allopurinol or
alkalinization of urine may be used to decrease
uric acid levels.

● Lab Test Considerations: Monitor CBC prior
to and routinely throughout therapy. If WBC
�2000, subsequent doses are usually withheld
until WBC is �4000. The nadir of leukopenia oc-
curs in 5–10 days and recovery usually occurs
7–14 days later. Thrombocytopenia may also oc-
cur in patients who have received radiation or
other chemotherapy agents.

● Monitor liver function studies (AST, ALT, LDH,
bilirubin) and renal function studies (BUN, creat-
inine) prior to and periodically throughout ther-
apy.

● May causequric acid. Monitor periodically dur-
ing therapy.

Potential Nursing Diagnoses
Risk for infection (Adverse Reactions)
Imbalanced nutrition: less than body requirements
(Adverse Reactions)

Implementation
● High Alert: Fatalities have occurred with

chemotherapeutic agents. Before administering,
clarify all ambiguous orders; double check sin-
gle, daily, and course-of-therapy dose limits; have
second practitioner independently double check
original order, dose calculations, and infusion
pump settings. Do not administer subcut, IM, or
intrathecally (IT). IT administration is fatal. Vin-
blastine must be dispensed in an overwrap stat-
ing, “For IV use only.” Overwrap should remain
in place until immediately before administration.

● High Alert: Do not confuse vinblastine with vin-
cristine.
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● Solution should be prepared in a biologic cabi-
net. Wear gloves, gown, and mask while handling
medication. Discard IV equipment in specially
designated containers.

● Do not inject into extremities with impaired cir-
culation; may cause thrombophlebitis.

IV Administration

● pH: 3.0–5.0.
● Direct IV: Diluent: Dilute each 10 mg with 10

mL of 0.9% NaCl for injection with phenol or ben-
zyl alcohol. Solution is clear. Reconstituted medi-
cation is stable for 28 days if refrigerated. Con-
centration: 1 mg/mL. Rate: Administer each
single dose over 1 min through Y-site injection of
a free-flowing infusion of 0.9% NaCl or D5W.

● Intermittent Infusion: Dilution in large vol-
umes (100–250 mL) or prolonged infusion
(�30 min) increases chance of vein irritation
and extravasation.

● Syringe Compatibility: bleomycin, cisplatin,
cyclophosphamide, droperidol, fluorouracil, leu-
covorin calcium, methotrexate, metoclopramide,
mitomycin, vincristine.

● Syringe Incompatibility: furosemide.
● Y-Site Compatibility: allopurinol, amifostine,

amphotericin B cholesteryl sulfate complex, az-
treonam, bleomycin, cisplatin, cyclophospha-
mide, doxorubicin, doxorubicin liposome, dro-
peridol, etoposide phosphate, filgrastim,
fludarabine, fluorouracil, gemcitabine, granise-
tron, heparin, leucovorin calcium, melphalan,
methotrexate, metoclopramide, mitomycin, on-
dansetron, paclitaxel, pemetrexed, piperacillin/
tazobactam, sargramostim, teniposide, thiotepa,
vincristine, vinorelbine.

● Y-Site Incompatibility: cefepime, furosemide,
lansoprazole.

Patient/Family Teaching
● Advise patient to notify health care professional if

fever; chills; sore throat; signs of infection; bleed-
ing gums; bruising; petechiae; or blood in urine,
stool, or emesis occurs. Caution patient to avoid
crowds and persons with known infections. In-
struct patient to use soft toothbrush and electric
razor. Caution patient not to drink alcoholic bev-
erages or take products containing aspirin or
NSAIDs.

● Instruct patient to inspect oral mucosa for red-
ness and ulceration. Advise patient that, if ulcer-
ation occurs, to avoid spicy foods, use sponge
brush, and rinse mouth with water after eating
and drinking. Topical agents may be used if

mouth pain interferes with eating. Stomatitis pain
may require treatment with opioid analgesics.

● Instruct patient to report symptoms of neurotox-
icity (paresthesia, pain, difficulty walking, persist-
ent constipation).

● Advise patient that jaw pain, pain in organs con-
taining tumor tissue, nausea, and vomiting may
occur. Avoid constipation and report other ad-
verse reactions.

● Advise patient that this medication may have terato-
genic effects. Contraception should be used during
and for at least 2 mo after therapy is concluded.

● Discuss with patient the possibility of hair loss.
Explore coping strategies.

● Instruct patient not to receive any vaccinations
without advice of health care professional.

● Emphasize need for periodic lab tests to monitor
for side effects.

Evaluation/Desired Outcomes
● Regression of malignancy without the appearance

of detrimental side effects.

HIGH ALERT

vinCRIStine (vin-kriss-teen)
Vincasar PFS
Classification
Therapeutic: antineoplastics
Pharmacologic: vinca alkaloids

Pregnancy Category D

Indications
Used alone and in combination with other treatment
modalities (antineoplastics, surgery, or radiation
therapy) in treatment of: Hodgkin’s disease, Leuke-
mias, Neuroblastoma, Malignant lymphomas, Rhab-
domyosarcoma, Wilms’ tumor, Other tumors.

Action
Binds to proteins of mitotic spindle, causing meta-
phase arrest. Cell replication is stopped as a result
(cell cycle–specific for M phase). Has little or no
effect on bone marrow. Therapeutic Effects:
Death of rapidly replicating cells, particularly malig-
nant ones. Has immunosuppressive properties.

Pharmacokinetics
Absorption: Administered IV only, resulting in
complete bioavailability.
Distribution: Rapidly and widely distributed; ex-
tensively bound to tissues.
Metabolism and Excretion: Metabolized by the
liver and eliminated in the feces via biliary excretion.
Half-life: 10.5–37.5 hr.
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TIME/ACTION PROFILE (effects on blood
counts†)

ROUTE ONSET PEAK DURATION

IV unknown 4 days 7 days

†Usually mild

Contraindications/Precautions
Contraindicated in: Hypersensitivity; OB, Lacta-
tion: Pregnancy or lactation.
Use Cautiously in: Infection;pbone marrow re-
serve; Hepatic impairment (50% doseprecom-
mended if serum bilirubin �3 mg/dL); OB: Instruct
women of childbearing potential to avoid pregnancy
during treatment.

Adverse Reactions/Side Effects
CNS: agitation, insomnia, mental depression, men-
tal status changes. EENT: cortical blindness, diplo-
pia. Resp: bronchospasm. GI: nausea, vomiting,
abdominal cramps, anorexia, constipation, ileus,
stomatitis. GU: gonadal suppression, nocturia, oli-
guria, urinary retention. Derm: alopecia. Endo:
syndrome of inappropriate antidiuretic hormone
(SIADH). Hemat: anemia, leukopenia, thrombocy-
topenia (mild and brief). Local: phlebitis at IV site,
tissue necrosis (from extravasation). Metab: hy-
peruricemia. Neuro: ascending peripheral neurop-
athy.

Interactions
Drug-Drug: Bronchospasm may occur in patients
who have been previously treated with mitomycin.
L-asparaginase mayphepatic metabolism of vin-
cristine (give vincristine 12–24 hr prior to asparag-
inase). Maypantibody response to live-virus vac-
cines andqrisk of adverse reactions.

Route/Dosage
Many other protocols are used.
IV (Adults): 10–30 mcg/kg (0.4–1.4 mg/m2);
may repeat weekly (not to exceed 2 mg/dose).
IV (Children �10 kg): 1.5–2 mg/m2 single dose;
may repeat weekly.
IV (Children �10 kg): 50 mcg/kg single dose;
may repeat weekly.

Availability (generic available)
Solution for injection: 1 mg/mL.

NURSING IMPLICATIONS
Assessment
● Monitor BP, pulse, and respiratory rate during

therapy. Report significant changes.
● Monitor neurologic status. Assess for paresthesia

(numbness, tingling, pain), loss of deep tendon
reflexes (Achilles reflex is usually first involved),
weakness (wrist drop or footdrop, gait distur-
bances), cranial nerve palsies (jaw pain, hoarse-

ness, ptosis, visual changes), autonomic dysfunc-
tion (ileus, difficulty voiding, orthostatic
hypotension, impaired sweating), and CNS dys-
function (decreased level of consciousness, agita-
tion, hallucinations). Notify physician if these
symptoms develop, as they may persist for
months.

● Monitor intake and output ratios and daily
weight; report significant discrepancies. De-
creased urine output with concurrent hyponatre-
mia may indicate SIADH, which usually responds
to fluid restriction.

● Assess infusion site frequently for redness, irrita-
tion, or inflammation. If extravasation occurs, in-
fusion must be stopped and restarted elsewhere
to avoid damage to subcut tissue. Cellulitis and
discomfort may be minimized by infiltration with
hyaluronidase and application of moderate heat
or by application of cold compresses.

● Assess nutritional status. An antiemetic may be
used to minimize nausea and vomiting.

● Monitor for symptoms of gout (increased uric
acid, joint pain, edema). Encourage patient to
drink at least 2 liters of fluid per day. Allopurinol
or alkalinization of urine may be used to decrease
uric acid levels.

● Lab Test Considerations: Monitor CBC prior
to and periodically throughout therapy. May
cause slight leukopenia 4 days after therapy,
which resolves within 7 days. Platelet count may
qorp.

● Monitor liver function studies (AST, ALT, LDH,
bilirubin) and renal function studies (BUN, creat-
inine) prior to and periodically throughout ther-
apy.

● May causequric acid. Monitor periodically dur-
ing therapy.

Potential Nursing Diagnoses
Risk for injury (Adverse Reactions)
Imbalanced nutrition: less than body requirements
(Adverse Reactions)

Implementation
● High Alert: Fatalities have occurred with

chemotherapeutic agents. Before administering,
clarify all ambiguous orders; double check sin-
gle, daily, and course-of-therapy dose limits; have
second practitioner independently double check
original order, dose calculations, and infusion
pump settings. Do not administer subcut, IM, or
intrathecally (IT). IT administration is fatal. Vin-
cristine must be dispensed in an overwrap stating
“For IV use only.” Overwrap should remain in
place until immediately before administration. Do
not confuse vincristine with vinblastine.

● Solution should be prepared in a biologic cabi-
net. Wear gloves, gown, and mask while handling
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medication. Discard IV equipment in specially
designated containers (see Appendix L).

IV Administration

● pH: 3.5–5.0.
● Direct IV: Diluent: Does not need to be recon-

stituted. Concentration: Administer undiluted
at 1 mg/mL. Rate: Administer each dose direct IV
push over 1 min through Y-site injection of a free-
flowing infusion of 0.9% NaCl or D5W.

● Syringe Compatibility: bleomycin, cisplatin,
cyclophosphamide, doxapram, doxorubicin, dro-
peridol, fluorouracil, heparin, leucovorin cal-
cium, methotrexate, metoclopramide, mitomycin,
vinblastine.

● Syringe Incompatibility: furosemide.
● Y-Site Compatibility: allopurinol, amifostine,

amphotericin B cholesteryl sulfate complex, az-
treonam, bleomycin, cisplatin, cyclophospha-
mide, doxorubicin, doxorubicin liposome, dro-
peridol, etoposide phosphate, filgrastim,
fludarabine, fluorouracil, gemcitabine, granise-
tron, heparin, leucovorin calcium, linezolid, mel-
phalan, methotrexate, metoclopramide, mitomy-
cin, ondansetron, oxaliplatin, paclitaxel,
pemetrexed, piperacillin/tazobactam, sargramos-
tim, teniposide, thiotepa, topotecan, vinblastine,
vinorelbine.

● Y-Site Incompatibility: cefepime, furosemide,
idarubicin, lansoprazole, sodium bicarbonate.

Patient/Family Teaching
● Instruct patient to notify health care professional

immediately if redness, swelling, or pain at injec-
tion site occurs.

● Instruct patient to report symptoms of neurotox-
icity (paresthesia, pain, difficulty walking, persist-
ent constipation). Inform patient that increased
fluid intake, dietary fiber, and exercise may mini-
mize constipation. Stool softeners or laxatives
may be used. Patient should inform health care
professional if severe constipation or abdominal
discomfort occurs, as this may be a sign of neu-
ropathy.

● Advise patient to notify health care professional if
fever; chills; sore throat; signs of infection; bleed-
ing gums; bruising; petechiae; blood in urine,
stool, or emesis; or mouth sores occur. Caution
patient to avoid crowds and persons with known
infections.

● Advise patient that this medication may have tera-
togenic effects. Contraception should be used
during and for at least 2 mo after therapy is con-
cluded.

● Discuss with patient the possibility of hair loss.
Explore coping strategies.

● Instruct patient not to receive any vaccinations
without advice of health care professional.

● Emphasize need for periodic lab tests to monitor
for side effects.

Evaluation/Desired Outcomes
● Regression of malignancy without the appearance

of detrimental side effects.

HIGH ALERT

vinorelbine (vine-oh-rel-been)
Navelbine
Classification
Therapeutic: antineoplastics
Pharmacologic: vinca alkaloids

Pregnancy Category D

Indications
Inoperable non–small-cell cancer of the lung in
ambulatory patients (alone or with cisplatin).

Action
Binds to a protein (tubulin) of cellular microtubu-
les, where it interferes with microtubule assembly.
Cell replication is stopped as a result (cell cycle–
specific for M phase). Therapeutic Effects:
Death of rapidly replicating cells, particularly malig-
nant ones.

Pharmacokinetics
Absorption: IV administration results in complete
bioavailability.
Distribution: Highly bound to platelets and lym-
phocytes.
Metabolism and Excretion: Mostly metabolized
by the liver. At least one metabolite is active. Large
amounts eliminated in feces; 11% excreted un-
changed by the kidneys.
Half-life: 28–44 hr.

TIME/ACTION PROFILE (effect on WBCs)

ROUTE ONSET PEAK DURATION

IV unknown 7–10 days 7–15 days

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Active in-
fections;pbone marrow reserve; OB, Lactation:
Pregnancy or lactation.
Use Cautiously in: Impaired hepatic function
(doseprecommended if total bilirubin �2 m g/dL);
Debilitated patients (qrisk of hyponatremia); Gran-
ulocytopenic patients (temporarily discontinue or
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reduce dose); Pedi: Safety not established; OB: In-
struct women of childbearing potential to avoid
pregnancy during treatment.

Adverse Reactions/Side Effects
CNS: fatigue. Resp: shortness of breath. CV: chest
pain. GI: constipation, nausea, abdominal pain, an-
orexia, diarrhea, transientqin liver enzymes, vomit-
ing. Derm: alopecia, rashes. F and E: hyponatre-
mia. Hemat: anemia, neutropenia,
thrombocytopenia. Local: irritation at IV site, skin
reactions, phlebitis. MS: arthralgia, back pain, jaw
pain, myalgia. Neuro: neurotoxicity. Misc: pain in
tumor-containing tissue.

Interactions
Drug-Drug:qbone marrow depression with other
antineoplastics or radiation therapy. Concur-
rent use with cisplatinqrisk and severity of bone
marrow depression. Concurrent use with mitomy-
cin or chest radiationqrisk of pulmonary reac-
tions.

Route/Dosage
IV (Adults): 30 mg/m2 once weekly.

Hepatic Impairment
IV (Adults): Total bilirubin 2.1–3 mg/dL—15
mg/m2 once weekly; total bilirubin �3 mg/dL—
7.5 mg/m2 once weekly.

Availability (generic available)
Solution for injection: 10 mg/mL.

NURSING IMPLICATIONS
Assessment
● Monitor BP, pulse, and respiratory rate during

therapy. Note significant changes. Acute shortness
of breath and severe bronchospasm may occur
infrequently shortly after administration. Treat-
ment with corticosteroids, bronchodilators, and
supplemental oxygen may be required, especially
in patients with a history of pulmonary disease.

● Assess frequently for signs of infection (sore
throat, temperature, cough, mental status
changes), especially when nadir of granulocyto-
penia is expected.

● Monitor neurologic status. Assess for paresthesia
(numbness, tingling, pain), loss of deep tendon
reflexes (Achilles reflex is usually first involved),
weakness (wrist drop or footdrop, gait distur-
bances), cranial nerve palsies (jaw pain, hoarse-
ness, ptosis, visual changes), autonomic dysfunc-
tion (constipation, ileus, difficulty voiding,
orthostatic hypotension, impaired sweating), and
CNS dysfunction (decreased level of conscious-
ness, agitation, hallucinations). These symptoms
may persist for months. The incidence of neuro-

toxicity associated with vinorelbine is less than
that of other vinca alkaloids.

● Monitor intake and output and daily weight for
significant discrepancies.

● Assess nutritional status. Mild to moderate nausea
is common. An antiemetic may be used to mini-
mize nausea and vomiting.

● Monitor for symptoms of gout (increased uric
acid, joint pain, edema). Encourage patient to
drink at least 2 L of fluid/day. Allopurinol and al-
kalinization of urine may decrease uric acid lev-
els.

● Lab Test Considerations: Monitor CBC prior
to each dose and routinely during therapy. The
nadir of granulocytopenia usually occurs 7–10
days after vinorelbine administration and recov-
ery usually follows within 7–15 days. If granulo-
cyte count is �1500/mm3, dose reduction or
temporary interruption of vinorelbine may be
warranted. If repeated episodes of fever and/or
sepsis occur during granulocytopenia, future
dose of vinorelbine should be modified. May also
cause mild to moderate anemia. Thrombocytope-
nia rarely occurs.

● Monitor liver function studies (AST, ALT, LDH,
bilirubin) and renal function studies (BUN, creat-
inine) prior to and periodically during therapy.
May causequric acid; monitor periodically dur-
ing therapy.

Potential Nursing Diagnoses
Risk for injury (Adverse Reactions)
Risk for infection (Adverse Reactions)

Implementation
● High Alert: Fatalities have occurred with

chemotherapeutic agents. Before administering,
clarify all ambiguous orders; double check sin-
gle, daily, and course-of-therapy dose limits; have
second practitioner independently double check
original order, dose calculations, and infusion
pump settings.

● Solution should be prepared in a biologic cabi-
net. Wear gloves, gown, and mask while handling
medication. Discard IV equipment in specially
designated containers.

● Assess infusion site frequently for redness, irrita-
tion, or inflammation. Vinorelbine is a vesicant. If
extravasation occurs, infusion must be stopped
and restarted elsewhere to avoid damage to sub-
cut tissue. Treatment of extravasation includes
application of warm compresses applied over the
area immediately for 30–60 min, then alternating
on/off every 15 min for 1 day to increase systemic
absorption of the drug. Hyaluronidase 150 units
diluted in 1–2 mL of 0.9% NaCl, 1 mL for each
mL extravasated, should be injected through ex-
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isting IV cannula or subcut if the needle has been
removed to enhance absorption and dispersion of
the extravasated drug.

IV Administration

● pH: 3.5.
● Direct IV: Diluent: Dilute vinorelbine with

0.9% NaCl or D5W. Concentration: 1.5–3 mg/
mL. Rate: Infuse over 6–10 min into Y-site clos-
est to bag of a free-flowing IV or into a central
line.

● Flush vein with at least 75–125 mL of 0.9% NaCl
or D5W administered over 10 min or more fol-
lowing administration of vinorelbine.

● Intermittent Infusion: Diluent: Dilute vino-
relbine with 0.9% NaCl, D5W, 0.45% NaCl, D5/
0.45% NaCl, Ringer’s or lactated Ringer’s injec-
tion. Solution should be colorless to pale yellow.
Do not administer solutions that are discolored
or contain particulate matter. Diluted solution is
stable for 24 hr at room temperature. Concen-
tration: 0.5–2 mg/mL. Rate: Infuse over 6–10
min (up to 30 min) into Y-site closest to bag of a
free-flowing IV or into a central line.

● Flush vein with at least 75–125 mL of 0.9% NaCl
or D5W administered over 10 min or more fol-
lowing administration of vinorelbine.

● Y-Site Compatibility: amikacin, aztreonam,
bleomycin, bumetanide, buprenorphine, butor-
phanol, calcium gluconate, carboplatin, carmus-
tine, cefotaxime, ceftazidime, chlorpromazine, ci-
metidine, cisplatin, clindamycin,
cyclophosphamide, cytarabine, dacarbazine, dac-
tinomycin, daunorubicin, dexamethasone sodium
phosphate, diphenhydramine, doxorubicin, dox-
orubicin liposome, doxycycline, droperidol, ena-
laprilat, etoposide, famotidine, filgrastim, floxuri-
dine, fluconazole, fludarabine, gemcitabine,
gentamicin, granisetron, haloperidol, hydrocorti-
sone, hydromorphone, idarubicin, ifosfamide,
imipenem/cilastatin, lorazepam, mannitol, mech-
lorethamine, melphalan, meperidine, mesna,
methotrexate, metoclopramide, metronidazole,
mitoxantrone, morphine, nalbuphine, ondanse-
tron, oxaliplatin, potassium chloride, prochlor-
perazine, promethazine, ranitidine, streptozocin,
teniposide, ticarcillin/clavulanate, tobramycin,
vancomycin, vinblastine, vincristine, zidovudine.

● Y-Site Incompatibility: acyclovir, allopurinol,
aminophylline, amphotericin B, amphotericin B
cholesteryl sulfate, ampicillin, cefazolin, ceftriax-
one, cefuroxime, fluorouracil, furosemide, ganci-
clovir, lansoprazole, methylprednisolone, mito-

mycin, sodium bicarbonate, thiotepa,
trimethoprim/sulfamethoxazole.

Patient/Family Teaching
● Instruct patient to report symptoms of neurotox-

icity (paresthesia, pain, difficulty walking, persist-
ent constipation).

● Inform patient that increased fluid intake, dietary
fiber, and exercise may minimize constipation.
Stool softeners or laxatives may be necessary. Pa-
tient should be advised to report severe constipa-
tion or abdominal discomfort, as this may be a
sign of ileus, which may occur as a consequence
of neuropathy.

● Advise patient to notify health care professional if
fever; chills; sore throat; signs of infection; bleed-
ing gums; bruising; petechiae; blood in urine,
stool, or emesis; or mouth sores occur.

● Caution patient to avoid crowds and persons with
known infections.

● Advise patient that this medication may have tera-
togenic effects. Contraception should be used
during and for at least 2 mo after therapy is con-
cluded.

● Discuss with patient the possibility of hair loss
and explore coping strategies.

● Instruct patient not to receive any vaccinations
without advice of health care professional.

● Emphasize the need for periodic lab tests to mon-
itor for side effects.

Evaluation/Desired Outcomes
● Decrease in the size or spread of malignancy

without detrimental side effects.

VITAMIN B12 PREPARATIONS
cyanocobalamin
(sye-an-oh-koe-bal-a-min)
Nascobal, Rubramin PC
hydroxocobalamin
(hye-drox-oh-koe-bal-a-min)
Cyanokit
Classification
Therapeutic: antianemics, vitamins
Pharmacologic: water soluble vitamins

Pregnancy Category C

Indications
Vitamin B12 deficiency (parenteral product or nasal
spray should be used when deficiency is due to mal-
absorption). Pernicious anemia (only parenteral
products should be used for initial therapy; nasal or
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oral products are not indicated until patients have
achieved hematologic remission following paren-
teral therapy and have no signs of CNS involvement).
Part of the Schilling test (vitamin B12 absorption
test) (diagnostic). Cyanide poisoning (Cyanokit
only).

Action
Necessary coenzyme for metabolic processes, in-
cluding fat and carbohydrate metabolism and pro-
tein synthesis. Required for cell production and he-
matopoiesis. Therapeutic Effects: Corrects
manifestations of pernicious anemia (megaloblastic
indices, GI lesions, and neurologic damage). Cor-
rects vitamin B12 deficiency. Reverses symptoms of
cyanide toxicity (Cyanokit only).

Pharmacokinetics
Absorption: Oral absorption in GI tract requires
intrinsic factor and calcium; well absorbed after IM,
subcut and nasal administration.
Distribution: Stored in the liver and bone mar-
row; crosses placenta, enters breast milk.
Metabolism and Excretion: Primarily excreted
unchanged in urine.
Half-life: Cyanocobalamin—6 days (400 days in
liver); Hydroxocobalamin—26–31 hr.

TIME/ACTION PROFILE (reticulocytosis)

ROUTE ONSET PEAK DURATION

Cyanocobala-
min IM,
subcut, na-
sal

unknown 3–10 days unknown

Hydroxoco-
balamin
IM

unknown unknown unknown

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Pedi: Avoid
using preparations containing benzyl alcohol in pre-
mature infants (associated with fatal “gasping syn-
drome”).
Use Cautiously in: Hereditary optic nerve atrophy
(accelerates nerve damage); Uremia, folic acid defi-
ciency, concurrent infection, iron deficiency (re-
sponse to B12 will be impaired); Renal dysfunction
(when using aluminum-containing products); Pedi:
Cyanokit—Safety and effectiveness not established;
OB: Cyanokit—Use only if potential benefit justifies
potential risk to fetus.

Adverse Reactions/Side Effects
CNS: headache; Cyanokit, dizziness, memory im-
pairment, restlessness. CV: heart failure; Cyanokit,
hypertension, chest pain, tachycardia. EENT: Cy-
anokit—dry throat, eye redness, eye swelling. GI:
diarrhea; Cyanokit, abdominal discomfort, dyspep-
sia, dysphagia, hematochezia, nausea, vomiting.

Derm: itching; Cyanokit, erythema, rash. F and E:
hypokalemia. GU: Cyanokit—red urine. Hemat:
thrombocytosis. Resp: pulmonary edema; Cy-
anokit, dyspnea. Local: pain at IM site. Misc: hy-
persensitivity reactions including ANAPHYLAXIS.

Interactions
Drug-Drug: Chloramphenicol and antineo-
plastics mayphematologic response to vitamin
B12. Colchicine, aminosalicylic acid, cimeti-
dine, and excess intake of alcohol, or vitamin C
mayporal absorption/effectiveness of vitamin B12.

Route/Dosage
Cyanocobalamin (oral products are usu-
ally not recommended due to poor ab-
sorption and should be used only if pa-
tient refuses the IM, deep subcutaneous,
or intranasal route of administration)
PO (Adults and Children): Vitamin B12 defi-
ciency—amount depends on deficiency (up to
1000 mcg/day have been used).
PO (Adults): Pernicious anemia (for hemato-
logic remission only)—1000–2000 mcg/day.
IM, Subcut (Adults): Vitamin B12 deficiency—
30 mcg/day for 5–10 days, then 100–200 mcg/
month. Pernicious anemia—100 mcg/day for 6–
7 days; if improvement, give same dose every other
day for 7 doses, then every 3–4 days for 2–3 wk;
once hematologic values return to normal (remis-
sion), can give maintenance dose of 100 mcg/month
(doses up to 1000 mcg have been used for mainte-
nance) (could alternatively use oral or intranasal
formulations below for maintenance at specified
doses). Schilling test—Flushing dose is 1000 mcg.
IM, Subcut (Children): Vitamin B12 defi-
ciency—0.2 mcg/kg for 2 days, then 1000 mcg/day
for 2–7 days, then 100 mcg/week for 1 mo. Perni-
cious anemia—30–50 mcg/day for 2 or more
weeks (to a total dose of 1000–5000 mcg), then
give maintenance dose of 100 mcg/month (doses up
to 1000 mcg have been used for maintenance).
Intranasal (Adults): Vitamin B12 deficiency—
500 mcg (one spray) in one nostril once weekly.
Pernicious anemia (for hematologic remission
only)—500 mcg (one spray) in one nostril once
weekly.

Hydroxocobalamin
IM (Adults): Vitamin B12 deficiency—30 mcg/
day for 5–10 days, then 100–200 mcg/month. Per-
nicious anemia—100 mcg/day for 6–7 days; if
improvement, give same dose every other day for 7
doses, then every 3–4 days for 2–3 wk; once hema-
tologic values return to normal (remission), give
maintenance dose of 100 mcg/month. Schilling
test—Flushing dose is 1000 mcg.
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IM (Children): Vitamin B12 deficiency—100
mcg/day for 2 or more weeks (to achieve total dose
of 1000–5000 mcg), then 30–50 mcg/month. Per-
nicious anemia—30–50 mcg/day for 2 or more
weeks (to achieve total dose of 1000–5000 mcg),
then 100 mcg/month.
IV (Adults): Cyanide poisoning (Cyanokit
only)—5 g over 15 min; another 5 g dose may be
infused over 15–120 min depending upon severity
of poisoning (maximum cumulative dose � 10 g).

Availability
Cyanocobalamin (generic available)
Tablets: 50 mcgOTC, 100 mcgOTC, 250 mcgOTC, 500
mcgOTC, 1000 mcgOTC, 5000 mcgOTC. Extended-re-
lease tablets: 1000 mcgOTC, 1500 mcgOTC. Sublin-
gual tablets: 2500 mcgOTC. Lozenges: 100 mcgOTC,
250 mcgOTC, 500 mcgOTC. Nasal spray: 500 mcg/0.1
mL actuation (8 sprays/bottle). Injection: 1000
mcg/mL.

Hydroxocobalamin (generic available)
Injection: 1000 mcg/mL. Powder for injection
(Cyanokit): 5 g/vial.

NURSING IMPLICATIONS
Assessment
● Assess patient for signs of vitamin B12 deficiency

(pallor; neuropathy; psychosis; red, inflamed
tongue) before and periodically during therapy.

● Lab Test Considerations: Monitor plasma
folic acid, vitamin B12, and iron levels, hemoglo-
bin, hemtaocrit, and reticulocyte count before
treatment, 1 mo after the start of therapy, and
then every 3–6 mo. Evaluate serum potassium
level in patients receiving vitamin B12 for perni-
cious anemia for hypokalemia during the first 48
hr of treatment. Serum potassium and platelet
counts should be monitored routinely during the
course of therapy.

● Cyanokit: : Management of cyanide poisoning
should also include establishment of airway, ensur-
ing adequate oxygenation and hydration, cardiovas-
cular support, and seizure management. Monitor BP
and heart rate continuously during and after infusion
and immediately report significant changes. The
maximalqin BP usually occurs toward the end of
the infusion. BP usually returns to baseline within 4
hr of drug administration.

Potential Nursing Diagnoses
Imbalanced nutrition: less than body requirements
(Indications)
Activity intolerance (Indications)

Implementation
● Usually administered in combination with other vita-

mins; solitary vitamin B12 deficiencies are rare.
● Administration of vitamin B12 by the oral route is

useful only for nutritional deficiencies. Patients
with small-bowel disease, malabsorption syn-
drome, or gastric or ileal resections require par-
enteral administration.

● PO: Administer with meals to increase absorption.
● May be mixed with fruit juices. Administer imme-

diately after mixing; ascorbic acid alters stability.
● Intranasal: Dose should not be administered within

1 hr of hot food or liquids (these substances may re-
sult in the formation of nasal secretions which may
result inpeffectiveness of nasal spray).

● IM, Subcut: Vials should be protected from light.
● If subcutaneous route used, deep subcutaneous

administration is preferred.

IV Administration

● pH: 3.5–6.0.
● IV: IV route should only be used with Cyanokit.
● Intermittent Infusion: Diluent: Dilute each

Cyanokit vial with 200 mL of 0.9% NaCl, D5W, or
LR. Gently invert the vial for at least 60 sec prior
to infusion. Reconstituted vial can be hung for in-
fusion and is stable for 6 hr at room temperature.
Discard any unused solution after 6 hr. Rate: Ad-
minister initial 5-g dose over 15 min. Administer
additional 5-g dose over 15–120 min.

● Y-Site Incompatibility: ascorbic acid, blood
products, diazepam, dobutamine, dopamine, fen-
tanyl, nitroglycerin, pentobarbital, propofol, so-
dium thiosulfate, thiopental.

Patient/Family Teaching
● Encourage patient to comply with diet recom-

mendations of health care professional. Explain
that the best source of vitamins is a well-balanced
diet with foods from the four basic food groups.

● Foods high in vitamin B12 include meats, seafood,
egg yolk, and fermented cheeses; few vitamins are
lost with ordinary cooking.

● Patients self-medicating with vitamin supplements
should be cautioned not to exceed RDA. Effective-
ness of megadoses for treatment of various medical
conditions is unproved and may cause side effects.

● Inform patients with pernicious anemia of the
lifelong need for vitamin B12 replacement.

● Emphasize the importance of follow-up exams to
evaluate progress.

● Intranasal: Instruct patient in proper adminis-
tration technique. Review Patient Information
Sheet and demonstrate use of actuator. Unit must
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be primed with 3 strokes upon using for the first
time. Unit must be primed with 1 stroke before
each of the remaining doses. Advise patient to
clear nose, then place tip approximately 1 inch
into nostril and press pump once, firmly and
quickly. After dose, remove unit from nose and
massage dosed nostril gently for a few seconds.
Vial delivers 8 doses. Unit should be stored at
room temperature and protected from light.

● Intermittent Infusion: Advise patient that skin
redness may last up to 2 wk and that their urine
may remain red for up to 5 wk after drug admin-
istration. Instruct patient to avoid sun exposure
while their skin is red. Advise patient to contact
health care professional if skin or urine redness
persist after these time periods. Advise patient
that a rash may develop from 7–28 days after
drug administration. It will usually resolve with-
out treatment within a few weeks. Advise patient
to contact health care professional if rash persists
after this time period.

Evaluation/Desired Outcomes
● Resolution of the symptoms of vitamin B12 deficiency.
● Increase in reticulocyte count.
● Improvement in manifestations of pernicious

anemia.
● Resolution of symptoms of cyanide poisoning.

VITAMIN D COMPOUNDS
calcitriol (kal-si-trye-ole)
1,25-dihydroxycholecalciferol, Calci-
jex, Rocaltrol, vitamin D3 (active)

cholecalciferol
(kol-e-kal-sif-e-role)
Delta-D, vitamin D3 (inactive)

doxercalciferol
(dox-er-kal-sif-e-role)
Hectorol, vitamin D2

ergocalciferol
(er-goe-kal-sif-e-role)
Drisdol, Ostoforte, vitamin D2

paricalcitol (par-i-kal-si-tole)
Zemplar
Classification
Therapeutic: vitamins
Pharmacologic: fat-soluble vitamins

Pregnancy Category B (doxercalciferol), C
(calcitriol, cholecalciferol, ergocalciferol,
paricalcitol)

Indications
Calcitriol: Management of hypocalcemia in chronic
renal dialysis (IV and PO). Treatment of hypocal-
cemia in patients with hypoparathyroidism or pseu-
dohypoparathyroidism (PO only). Management of
secondary hyperparathyroidism and resulting meta-
bolic bone disease in predialysis patients with mod-
erate to severe renal insufficiency (CCr 15–55 mL/
min) (PO only). Cholecalciferol: Treatment or
prevention of vitamin D deficiency. Doxercalici-
ferol: Treatment of secondary hyperparathyroidism
in patients undergoing chronic renal dialysis (IV and
PO). Treatment of secondary hyperparathyroidism
in patients with Stage 3 or 4 chronic kidney disease
(PO only). Ergocalciferol: Treatment of familial
hypophosphatemia. Treatment of hypoparathyroid-
ism. Treatment of vitamin D-resistant rickets. Pari-
calcitol: Prevention and treatment of secondary hy-
perparathyroidism in patients with Stage 3 or 4 (PO)
or Stage 5 (PO and IV) chronic kidney disease.

Action
Cholecalciferol requires activation in the liver and
kidneys to create the active form of vitamin D3 (cal-
citriol). Doxercalciferol and ergocalciferol require
activation in the liver to create the active form of vi-
tamin D2. Paricalcitol is a synthetic analogue of cal-
citriol. Vitamin D: Promotes the absorption of cal-
cium andpparathyroid hormone concentration.
Therapeutic Effects: Treatment and prevention
of deficiency states, particularly bone manifesta-
tions. Improved calcium and phosphorous homeo-
stasis in patients with chronic kidney disease.

Pharmacokinetics
Absorption: Calcitriol, doxercalciferol, ergocal-
ciferol, paricalcitol—Well absorbed following oral
administration. Calcitriol, doxercalciferol, parical-
citol— IV administration results in complete bio-
availability.
Distribution: Calcitriol and paricalcitol cross the
placenta; calcitriol also enters breast milk.
Protein Binding: Calcitriol and paricalcitol—
99.9%.
Metabolism and Excretion: Calcitriol—Un-
dergoes enterohepatic recycling and is excreted
mostly in bile. Cholecalciferol—Converted by the
liver and kidneys to calcitriol (active form of vitamin
D3. Ergocalciferol—Converted to active form of vi-
tamin D2 by sunlight, the liver, and the kidneys. Dox-
ercalciferol—Converted by the liver to the active
form of vitamin D2. Paricalcitol—mostly metabo-
lized by the liver and excreted via hepatobiliary elim-
ination.
Half-life: Calcitriol—5–8 hr. Cholecalciferol—
14 hr. Doxercalciferol—32–37 hr (up to 96 hr).
Paricalcitol—14–20 hr.
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TIME/ACTION PROFILE (effects on serum
calcium)

ROUTE ONSET PEAK DURATION

Calcitriol-PO 2–6 hr 2–6 hr 3–5 days
Calcitriol-IV unknown unknown unknown
Cholecalcif-

erol-PO
unknown unknown unknown

Doxercalci-
ferol PO

unknown 8 wk 1 wk

Doxercalci-
ferol-IV

unknown 8 wk 1 wk

Ergocalcif-
erol-PO

12–24 hr unknown up to 6 mo

Paricalcitol-
PO

unknown 2–4 wk unknown

Paricalitol IV unknown up to 2 wk unknown

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Hypercal-
cemia; Vitamin D toxicity; Lactation: Potential for se-
rious adverse reactions in infant; Concurrent use of
magnesium-containing antacids or other vitamin D
supplements; Ergocalciferol: Known intolerance to
tartrazine; Cholecalciferol and ergocalciferol:
Malabsorption problems.
Use Cautiously in: Calcitriol, doxercalciferol,
paricalcitol: Patients receiving digoxin; OB: Safety
not established.

Adverse Reactions/Side Effects
Seen primarily as manifestations of toxicity (hyper-
calcemia).
CNS: headache, somnolence, weakness; doxercal-
ciferol, dizziness, malaise. EENT: conjunctivitis,
photophobia, rhinorrhea. Resp: doxercalciferol
and ergocalciferol— dyspnea. CV: arrhythmias,
edema, hypertension; doxercalciferol, bradycardia;
paricalcitol, palpitations. GI: PANCREATITIS, abdom-
inal pain, anorexia, constipation, dry mouth,qliver
enzymes, metallic taste, nausea, polydipsia, vomit-
ing, weight loss. GU: albuminuria, azotemia,pli-
bido, nocturia, polyuria. Derm: pruritus. F and E:
hypercalcemia. Metab: hyperthermia. MS: bone
pain, muscle pain; doxercalciferol, arthralgia; pari-
calcitol, metastatic calcification. Local: pain at in-
jection site. Misc: calcitriol—allergic reactions,
chills, fever.

Interactions
Drug-Drug: Cholestyramine, colestipol, or
mineral oilpabsorption of vitamin D analogues.
Use with thiazide diuretics may result in hypercal-
cemia. Corticosteroidspeffectiveness of vitamin
D analogues. Using calcitriol, doxercalciferol, or
paricalcitol with digoxin mayqrisk of arrhythmias.
Vitamin D requirementspby phenytoin and other

hydantoin anticonvulsants, sucralfate, barbi-
turates, and primidone. Concurrent use with
magnesium-containing drugs may lead to hyper-
magnesemia. Concurrent use of calcium-contain-
ing drugs mayqrisk of hypercalcemia. Concurrent
use of other vitamin D supplements mayqrisk of
hypercalcemia. Agents that induce liver en-
zymes (phenobarbital, rifampin) and agents
that inhibit liver enzymes (atazanavir, clarith-
romycin, erythromycin, indinavir, itracona-
zole, ketoconazole, nefazodone, nelfinavir, ri-
tonavir, saquinavir, verapamil, voriconazole)
may alter requirements for doxercalciferol and pari-
calcitol (monitoring of calcium and phosophorus
recommended).
Drug-Food: Ingestion of foods high in calcium
content (see Appendix M) may lead to hypercal-
cemia.

Route/Dosage
Calcitriol
PO (Adults): Hypocalcemia during dialysis—
0.25 mcg/day or every other day; if needed, mayq
by 0.25 mcg/day at 4–8 wk intervals (typical dosage
� 0.5–1 mcg/day). Hypoparathyroidism—0.25
mcg/day initially; if needed, mayqdose by 0.25
mcg/day at 2–4 wk intervals (typical dosage �
0.5–2 mcg/day). Predialysis patients—0.25 mcg/
day (up to 0.5 mcg/day).
PO (Children): Hypocalcemia during dialysis—
0.25–2 mcg/day. Hypoparathyroidism (children
�6 yr)—0.25 mcg/day initially; if needed, mayq
dose by 0.25 mcg/day at 2–4 wk intervals (typical
dosage � 0.5–2 mcg/day). Hypoparathyroidism
(children 1–5 yr)—0.25–0.75 mcg/day. Hypo-
parathyroidism (children �1 yr)—0.04–0.08
mcg/kg/day. Predialysis patients (children �3
yr)—0.25 mcg/day (up to 0.5 mcg/day). Predi-
alysis patients (children �3 yr)—10–15 ng/kg/
day.
IV (Adults): Hypocalcemia during dialysis—0.5
mcg (0.01 mcg/kg) 3 times weekly. May be in-
creased by 0.25–0.5 mcg/dose at 2–4 wk intervals
(typical maintenance dose � 0.5–3.0 mcg 3 times
weekly [0.01–0.05 mcg/kg 3 times weekly]).
IV (Children): Hypocalcemia during dialysis—
0.01–0.05 mcg/kg 3 times weekly.

Cholecalciferol
PO (Adults): 400–1000 units daily.
PO (Infants): Exclusively or partially-breast
fed—400 IU daily.
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Doxercalciferol
PO (Adults): Dialysis patients—10 mcg 3 times
weekly (at dialysis); dose may be adjusted by 2.5
mcg at 8-wk intervals based on intact PTH concen-
trations (maximum dose � 20 mcg 3 times
weekly). Non-dialysis patients—1 mcg/day; dose
may be adjusted by 0.5 mcg at 2 wk intervals based
on intact PTH concentrations (maximum dose �
3.5 mcg/day).
IV (Adults): 4 mcg 3 times weekly at the end of di-
alysis; dose may be adjusted by 1–2 mcg at 8-wk in-
tervals based on intact PTH concentrations (maxi-
mum dose � 6 mcg 3 times weekly).

Ergocalciferol
PO (Adults): Vitamin D–resistant rickets—
12,000–500,000 units/day (to be used with phos-
phate supplement). Familial hypophospha-
temia—10,000–80,000 units/day (with phospho-
rus 1–2 g/day). Hypoparathyroidism—50,000–
200,000 units/day (to be used with calcium supple-
ment).
PO (Children): Vitamin D–resistant rickets—
40,000–80,000 units/day (to be used with phos-
phate supplement). Familial hypophospha-
temia—10,000–80,000 units/day (with phospho-
rus 1–2 g/day). Hypoparathyroidism—50,000–
200,000 units/day (to be used with calcium supple-
ment).
PO (Infants): Exclusively or partially-breast
fed—400 IU daily.

Paricalcitol
Stage 3 or 4 Chronic Kidney Disease
PO (Adults): Baseline intact PTH concentration
�500 pg/mL— Initiate with 1 mcg/day or 2 mcg 3
times weekly; dose can be adjusted at 2–4 wk inter-
vals based on intact PTH, calcium, and phosphate
concentrations. Baseline intact PTH concentration
�500 pg/mL— Initiate with 2 mcg/day or 4 mcg 3
times weekly; dose can be adjusted at 2–4 wk inter-
vals based on intact PTH, calcium, and phosphate
concentrations.

Stage 5 Chronic Kidney Disease
PO (Adults): Initial dose (in mcg) is based on fol-
lowing equation: baseline intact PTH concentration
(pg/mL)/80; dose should be given 3 times weekly;
dose can be adjusted at 2–4 wk intervals based on
intact PTH, calcium, and phosphate concentrations.
IV (Adults and Children �5 yr): 0.04–0.1 mcg/
kg 3 times weekly during dialysis; dose can be ad-
justed by 2–4 mcg at 2–4 wk intervals based on in-
tact PTH, calcium, and phosphate concentrations
(doses up to 0.24 mcg/kg have been used).

Availability
Calcitriol (generic available)
Capsules: 0.25 mcg, 0.5 mcg. Oral solution: 1
mcg/mL. Solution for injection: 1 mcg/mL.

Cholecalciferol
Tablets: 400 unitsOTC, 1000 unitsOTC. Oral solu-
tion: 400 IU/dropOTC. In combination with:
alendronate (Fosamax Plus D), see Appendix B.

Doxercalciferol
Capsules: 0.5 mcg, 1 mcg, 2.5 mcg. Solution for
injection: 2 mcg/mL.

Ergocalciferol (generic available)
Liquid: 8000 units/mLRx, OTC. Capsules: 50,000
units. Tablets: 400 IU.

Paricalcitol (generic available)
Capsules: 1 mcg, 2 mcg, 4 mcg. Solution for in-
jection: 2 mcg/mL, 5 mcg/mL.

NURSING IMPLICATIONS
Assessment
● Assess for symptoms of vitamin deficiency prior

to and periodically during therapy.
● Assess patient for bone pain and weakness prior

to and during therapy.
● Observe patient carefully for evidence of hypocal-

cemia (paresthesia, muscle twitching, laryngo-
spasm, colic, cardiac arrhythmias, and Chvostek’s
or Trousseau’s sign). Protect symptomatic patient
by raising and padding side rails; keep bed in low
position.

● Pedi: Monitor height and weight; growth arrest
may occur in prolonged high-dose therapy.

● Rickets/Osteomalacia: Assess patient for bone
pain and weakness prior to and during therapy.

● Lab Test Considerations: During calcitriol
therapy, serum calcium and phosphate concen-
trations should be drawn twice weekly initially.
Serum calcium, magnesium, alkaline phospha-
tase, and intact PTH should then be monitored at
least monthly. During cholecalciferol therapy, se-
rum calcium, phosphate, and alkaline phospha-
tase concentrations should be monitored periodi-
cally. During doxercalciferol therapy, serum
ionized calcium, phosphate, and intact PTH con-
centrations should be monitored prior to initia-
tion of therapy, and then weekly during the first
12 wk of therapy, then periodically. Alkaline
phosphatase should be monitored periodically.
During ergocalciferol therapy, serum calcium
and phosphate concentrations should be moni-
tored every 2 wk. During oral paricalcitol ther-
apy, serum calcium, phosphate, and intact PTH
concentrations should be monitored at least every
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2 wk for the first 3 mo of therapy or after any dos-
age adjustment, then monthly for 3 mo, then
every 3 mo. During IV paricalcitol therapy, se-
rum calcium and phosphate concentrations
should be monitored twice weekly initially until
dosage stabilized, and then at least monthly. Se-
rum intact PTH concentrations should be moni-
tored every 3 mo.

● The serum calcium � phosphate product (Ca �

P) should not exceed 70 mg2/dL2 (55 mg2/dL2 for
doxercalciferol) (patients may be atqrisk of cal-
cification).

● Calcitriol may cause falseqcholesterol levels.
● Toxicity and Overdose: Toxicity is manifested

as hypercalcemia, hypercalciuria, and hyper-
phosphatemia. Assess patient for appearance of
nausea, vomiting, anorexia, weakness, constipa-
tion, headache, bone pain, and metallic taste.
Later symptoms include polyuria, polydipsia,
photophobia, rhinorrhea, pruritus, and cardiac
arrhythmias. Notify health care professional im-
mediately if these signs of hypervitaminosis D oc-
cur. Treatment usually consists of discontinuation
of calcitriol, a low-calcium diet, use of low-cal-
cium dialysate in peritoneal dialysis patients, and
administration of a laxative. IV hydration and
loop diuretics may be ordered to increase urinary
excretion of calcium. Hemodialysis may also be
used.

Potential Nursing Diagnoses
Imbalanced nutrition: less than body requirements
(Indications)

Implementation
● PO: May be administered without regard to

meals. Measure solution accurately with cali-
brated dropper provided by manufacturer. May
be mixed with juice, cereal, or food, or dropped
directly into mouth. Calcitriol capsules or solu-
tion should be protected from light.

IV Administration

● pH: No Data.
● Direct IV: Administer calcitriol, doxercalci-

ferol, and paracalcitol undiluted by rapid injec-
tion through the catheter at the end of a hemodi-
alysis period.

Patient/Family Teaching
● Advise patient to take medication as directed.

Take missed doses as soon as remembered that
day, unless almost time for next dose; do not dou-
ble up on doses.

● Review diet modifications with patient. See
Appendix M for foods high in calcium and vita-

min D. Renal patients must still consider renal
failure diet in food selection. Health care profes-
sional may order concurrent calcium supple-
ment.

● Encourage patient to comply with dietary recom-
mendations of health care professional. Explain
that the best source of vitamins is a well-balanced
diet with foods from the 4 basic food groups and
the importance of sunlight exposure. See
Appendix M for foods high in vitamin D.

● Patients self-medicating with vitamin supplements
should be cautioned not to exceed RDA. The ef-
fectiveness of megadoses for treatment of various
medical conditions is unproved and may cause
side effects.

● Advise patient to avoid concurrent use of antacids
containing magnesium.

● Review symptoms of overdosage and instruct pa-
tient to report these promptly to health care pro-
fessional.

● Emphasize the importance of follow-up exams to
evaluate progress.

Evaluation/Desired Outcomes
● Normalization of serum calcium and parathyroid

hormone levels.
● Resolution or prevention of vitamin D deficiency.
● Improvement in symptoms of vitamin D–resistant

rickets.

vitamin E (vye-ta-min E)
alpha tocopherol, Amino-Opti-E, Aqua-
sol E, E-200, E-400, E-1000, E-Com-
plex-600, E-Vitamin, Liqui-E, Pheryl-E,
Vita Plus E, Webber Vitamin E
Classification
Therapeutic: vitamins
Pharmacologic: fat-soluble vitamins

Pregnancy Category A (doses within
RDA), C (doses �RDA)

Indications
PO: Used as a dietary supplement. Used in low-
birth-weight infants to prevent and treat hemolysis
due to vitamin E deficiency. Topical: Treatment of
irritated, chapped, or dry skin.

Action
Prevents the oxidation (antioxidant) of other sub-
stances. Protects RBC membranes against hemolysis,
especially in low-birth-weight neonates. Therapeu-
tic Effects: Prevention and treatment of deficiency
in high-risk patients.
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Pharmacokinetics
Absorption: 20–80% absorbed following oral ad-
ministration. Absorption requires fat and bile salts.
Distribution: Widely distributed, stored in adi-
pose tissue (4-yr supply).
Metabolism and Excretion: Metabolized by the
liver, excreted in bile.
Half-life: Unknown.

TIME/ACTION PROFILE

ROUTE ONSET PEAK DURATION

PO unknown unknown unknown

Contraindications/Precautions
Contraindicated in: Hypersensitivity to ingredi-
ents in preparations (parabens, propylene, glycol).
Use Cautiously in: Anemia due to iron deficiency;
Vitamin K deficiency (mayqrisk of bleeding); Pedi:
Oral administration may cause necrotizing entero-
colitis in low-birth-weight infants.

Adverse Reactions/Side Effects
Seen primarily with large doses over long periods of
time.
CNS: fatigue, headache, weakness. EENT: blurred
vision. GI: NECROTIZING ENTEROCOLITIS (oral admin-
istration in low-birth-weight infants), cramps, diar-
rhea, nausea. Derm: rash. Endo: gonadal dysfunc-
tion.

Interactions
Drug-Drug: Cholestyramine, colestipol, orlis-
tat, mineral oil, and sucralfatepabsorption. May
phematologic response to iron supplements. May
qthe risk of bleeding with warfarin or aspirin.
Drug-Natural Products:qbleeding risk with
anise, arnica, chamomile, clove, dong quai,
fenugreek, feverfew, garlic, ginger, ginkgo,
Panax ginseng, licorice, and others.

Route/Dosage
Other dosing regimens may be used.
PO (Adults and Children): Determined by nutri-
tional intake or degree of deficiency.
Topical (Adults and Children): Apply to affected
areas as needed.

Availability
Capsules: 100 unitsOTC, 200 unitsOTC, 400 unitsOTC,
600 unitsOTC, 800 unitsOTC, 1000 unitsOTC. Oral
solution: 26.6 units/mLOTC, 50 units/mLOTC, 77
units/mLOTC. Tablets: 100 unitsOTC, 200 unitsOTC,
400 unitsOTC, 500 unitsOTC, 800 unitsOTC. Chewable
tablets: 400 unitsOTC. Ointment: OTC. Cream: OTC.
Lotion: OTC. Oil: OTC.

NURSING IMPLICATIONS
Assessment
● Assess patient for signs of vitamin E deficiency

(neonates— irritability, edema, hemolytic ane-
mia, creatinuria; adults/children [rare]—mus-
cle weakness, ceroid deposits, anemia, creatinu-
ria) prior to and periodically throughout therapy.

● Assess nutritional status through 24-hr diet recall.
Determine frequency of consumption of vitamin
E–rich foods.

● Lab Test Considerations: Large doses may in-
crease cholesterol, triglyceride, and CPK levels.

Potential Nursing Diagnoses
Imbalanced nutrition: less than body requirements
(Indications)

Implementation
● PO: Administer with or after meals.
● Chewable tablets should be chewed well or

crushed before swallowing. Solution may be
dropped directly into mouth or mixed with ce-
real, fruit juice, or other food. Use calibrated
dropper supplied by manufacturer to measure
solution accurately.

Patient/Family Teaching
● Instruct patient to take medication as directed. If

a dose is missed, it should be omitted, because
fat-soluble vitamins are stored in the body for
long periods.

● Encourage patient to comply with diet recom-
mendations of health care professional. Explain
that the best source of vitamins is a well-balanced
diet with foods from the four basic food groups.

● Foods high in vitamin E include vegetable oils,
wheat germ, whole-grain cereals, egg yolk, and
liver. Vitamin E content is not markedly affected
by cooking.

● Patients self-medicating with vitamin supplements
should be cautioned not to exceed RDA. The ef-
fectiveness of megadoses for treatment of various
medical conditions is unproved, and this may
cause side effects and toxicity.

● Review symptoms of overdosage (blurred vision,
flu-like symptoms, headache, breast enlarge-
ment). Instruct patient to report these promptly
to health care professional.

● Mineral oil may interfere with the absorption of
fat-soluble vitamins and should not be used con-
currently.

Evaluation/Desired Outcomes
● Prevention of or decrease in the symptoms of vita-

min E deficiency.
● Control of dry or chapped skin.



Name /bks_51510_deglin_dg/51510_v        02/21/2012 03:23PM     Plate # 0-Compositepg 1295   # 41

voriconazole 1295

� Canadian drug name. � Genetic implication. Strikethrough � Discontinued.

*CAPITALS indicates life-threatening; underlines indicate most frequent.

V

voriconazole
(vor-i-kon-a-zole)
VFEND
Classification
Therapeutic: antifungals

Pregnancy Category D

Indications
Serious systemic fungal infections including candi-
demia, esophageal candidiasis, candidal deep tissue
and skin infections, abdominal, kidney, bladder wall
and wound infections, and aspergillosis.

Action
Inhibits fungal ergosterol synthesis leading to pro-
duction of abnormal fungal plasma membrane.
Therapeutic Effects: Antifungal activity.

Pharmacokinetics
Absorption: Well absorbed following oral admin-
istration (96%); IV administration results in com-
plete bioavailability.
Distribution: Extensive tissue distribution.
Protein Binding: 58%.
Metabolism and Excretion: Highly metabolized
by the hepatic P450 enzymes (CYP2C19, CYP2C9,
CYP3A4); �2% excreted unchanged in urine. Much
individual variation in metabolism; metabolites are
inactive. The CYP2C19 enzyme system exhibits ge-
netic polymorphism; 15–20% of Asian patients and
3–5% of Caucasian and Black patients may be poor
metabolizers and may have significantlyqvoricona-
zole concentrations and anqrisk of adverse effects.
Half-life: Dose-dependent (adults 6–9 hrs);qin
hepatic impairment.

TIME/ACTION PROFILE (blood levels)

ROUTE ONSET PEAK DURATION

PO rapid 1–2 hr 12 hr
IV rapid end of infu-

sion
12 hr

Contraindications/Precautions
Contraindicated in: Concurrent use of ritonavir,
rifampin, rifabutin, St. John’s wort, carbamazepine,
and phenobarbital (pantifungal activity); Concur-
rent use of sirolimus, pimozide, quinidine, ergota-
mine, and dihydroergotamine (qrisk of toxicity of
these agents); Tablets contain lactose and should be
avoided in patients with galactose intolerance, Lapp
lactase deficiency, or glucose-galactose malabsorp-
tion.

Use Cautiously in: Mild to moderate liver disease
(Child-Pugh Class A and B); maintenance dose re-
duction recommended; Renal impairment (CCr �50
mL/min); use only if justified by risk/benefit assess-
ment (IV form should be avoided, use oral form
only); OB, Lactation: Use only if benefits justify risk;
Pedi: Children �12 yr (safety not established); sus-
pension contains benzyl alcohol which may cause
potentially fatal “gasping syndrome” in neonates.

Adverse Reactions/Side Effects
CNS: dizziness, hallucinations, headache. EENT:
visual disturbances, eye hemorrhage. CV: changes
in BP, peripheral edema, tachycardia, QT interval
prolongation. GI: HEPATOTOXICITY, abdominal pain,
diarrhea, nausea, pancreatitis, vomiting. Derm:
MELANOMA, SQUAMOUS CELL CARCINOMA, STEVENS-
JOHNSON SYNDROME, photosensitivity, rash. F and E:
hypokalemia, hypomagnesemia, hyperglycemia.
Misc: chills, fever, infusion reactions.

Interactions
Drug-Drug: Voriconazole is a substrate and inhib-
itor of the CYP3A4, CYP2C9, and CYP2C19 en-
zyme systems. Carbamazepine, ritonavir, phe-
nobarbital, St. John’s wort, rifabutin, and
rifampinqmetabolism andpantifungal activity of
voriconazole; concurrent use is contraindicated.
Efavirenzqmetabolism andpantifungal activity of
voriconazole; voriconazole alsopmetabolism and
qrisk of toxicity of efavirenz; if used together,q
dose of voriconazole to 400 mg q 12 hr andpdose
of efavirenz to 300 mg daily.pmetabolism andq
risk of toxicity from dihydroergotamine, ergota-
mine, pimozide, rifabutin, quinidine, and siro-
limus; concurrent use is contraindicated. Flucona-
zoleqlevels and toxicity of voriconazole; avoid
concurrent use.pmetabolism andqrisk of toxicity
from cyclosporine, HMG-CoA reductase inhibi-
tors, some benzodiazepines (alprazolam, mid-
azolam, triazolam), fentanyl, hydrocodone,
NSAIDs (ibuprofen, diclofenac), some calcium
channel blockers, sulfonylureas (glipizide,
glyburide, tolbutamide), alfentanil, tacroli-
mus, warfarin, and vinca alkaloids (vincris-
tine, vinblastine); careful monitoring required
during concurrent use. Mayqmethadone levels;
mayqrisk of QT interval prolongation. Oral con-
traceptives containing ethinyl estadiol and no-
rethindone mayqvoriconazole levels. Phenytoin
qmetabolism andpantifungal activity of voricona-
zole; voriconazoleqphenytoin levels and may
cause toxicity; careful monitoring required during
concurrent use.qblood levels of omeprazole;p
omeprazole dose by 50% during concurrent use.
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Similar effects may occur with other proton-pump
inhibitors. Maypmetabolism andqblood levels
and effects of protease-inhibitor antiretrovirals
and non-nucleoside reverse transcriptase in-
hibitor antiretrovirals; frequent monitoring rec-
ommended. Non-nucleoside reverse transcrip-
tase inhibitor antiretrovirals; may induce or
inhibit the metabolism of voriconazole; frequent
monitoring recommended.

Route/Dosage
IV (Adults and children �12 yr): Loading
dose—6 mg/kg every 12 hour for 2 doses, followed
by maintenance dosing—3–4 mg/kg every 12
hours. IV then switched to oral dosing when possi-
ble. If intolerance occurs, dose may bepto 3 mg/kg
every 12 hr. If phenytoin is coadministered,qmain-
tenance dose to 5 mg/kg every 12 hr.
IV (Children 2–11 yrs): Loading dose—6 mg/
kg every 12 hour for 2 doses, followed by Mainte-
nance dosing—4 mg/kg every 12 hours. Invasice
aspergillosis—5–7 mg/kg every 12 hr.
PO (Adults and children �12 yr and �40 kg):
Most infections— (following IV loading dose) 200
mg every 12 hr; may be increased to 300 mg every
12 hr if response if inadequate. If phenytoin is coad-
ministered,qmaintenance dose to 400 mg every 12
hr; esophageal candidiasis— 200 mg every 12 hr
for 14 days or 7 days following symptom resolution.
PO (Adults and children �12 yr and �40 kg):
Most infections— (following IV loading dose) 100
mg every 12 hr; may be increased to 150 mg every
12 hr if response is inadequate. If phenytoin is coad-
ministered,qmaintenance dose to 200 mg every 12
hr; esophageal candidiasis— 100 mg every 12 hr
for 14 days or 7 days following symptom resolution.
PO (Children �12 yrs or �25 kg): Maintenance
dosing—3–5 mg/kg every 12 hours.

Hepatic Impairment
IV (Adults and Children �12 yr): Child-Pugh
Class A and B—Use standard loading dose,p
maintenance dose by 50%; Child-Pugh Class C—
Not recommended.

Availability (generic available)
Tablets: 50 mg, 200 mg. Oral suspension (or-
ange): 40 mg/mL. Powder for injection (re-
quires reconstitution): 200 mg/vial.

NURSING IMPLICATIONS
Assessment
● Monitor for signs and symptoms of fungal infec-

tions prior to and during therapy.
● Obtain specimens for culture and histopathology

prior to therapy to isolate and identify organism.
Therapy may be started before results are re-
ceived.

● Monitor visual function including visual acuity, vi-
sual field, and color perception in patients receiv-
ing more than 28 days of therapy. Vision usually
returns to normal within 14 days after discontinu-
ation of therapy.

● Monitor for allergic reactions during infusion of
voriconazole (flushing, fever, sweating, tachycar-
dia, chest tightness, dyspnea, faintness, nausea,
pruritus, rash). Symptoms occur immediately
upon start of infusion. May require discontinua-
tion.

● Monitor patients with risk factors for acute pan-
creatitis (recent chemotherapy, hematopoietic
stem cell transplantation [HSCT]) for the signs of
pancreatitis (abdominal pain,qserum amylase
and lipase).

● Assess for rash periodically during therapy. May
cause Stevens-Johnson syndrome. Discontinue
therapy if severe or if accompanied with fever,
general malaise, fatigue, muscle or joint aches,
blisters, oral lesions, conjunctivitis, hepatitis and/
or eosinophilia.

● Lab Test Considerations: Monitor liver func-
tion tests prior to and during therapy. If abnormal
liver function tests occur, monitor for develop-
ment of severe hepatic injury. Discontinue ther-
apy if clinical signs and symptoms of liver disease
develop.

● Monitor renal function (serum creatinine) dur-
ing therapy.

Potential Nursing Diagnoses
Risk for infection (Indications)

Implementation
● Once patient can tolerate oral medication, PO

voriconazole may be used.
● Correct electrolyte disturbances (hypokalemia,

hypomagnesemia, hypocalcemia) prior to initia-
tion therapy.

● PO: Administer 1 hr before or 1 hr after a meal.
● Shake suspension well (approximately 10 sec-

onds) before measuring suspension.

IV Administration

● pH: 6.0–7.0.
● Intermittent Infusion: Reconstitute each 200-

mg vial with 19 mL of sterile water for injection to
achieve concentration of 10 mg/mL. Calculate
volume of 10 mg/mL solution required for patient
dose. Diluent: Withdraw and discard equal vol-
ume of diluent from infusion bag or bottle to be
used. Withdraw required volume of voriconazole
solution from vial(s) and add to appropriate vol-
ume of 0.9% NaCl, LR, D5/LR, D5/0.45% NaCl,
D5W, 0.45% NaCl, or D5/0.9% NaCl. Reconsti-
tuted solution stable for 24 hr if refrigerated. Dis-
card partially used vials. Concentration: Final
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concentration of infusion should be 0.5–5 mg/
mL. Rate: Infuse over 1–2 hr at a rate not to ex-
ceed 3 mg/kg/hr.

● Y-Site Compatibility: acyclovir, alemtuzumab,
alfentanil, allopurinol, amifostine, amikacin, ami-
nophylline, amiodarone, amphotericin B lipo-
some, ampicillin, ampicillin/sulbactam, anidula-
fungin, argatroban, azithromycin, aztreonam,
bivalirudin, bleomycin, buprenorphine, butor-
phanol, bumetanide, buprenorphine, butor-
phanol, calcium acetate, calcium chloride, cal-
cium gluconate, carboplatin, carmustine,
caspofungin, cefazolin, cefotaxime, cefotetan, ce-
foxitin, ceftaroline, ceftazidime, ceftriaxone,
chloramphenicol, chlorpromazine, ciprofloxacin,
cisatracurium, cisplatin, clindamycin, cyclophos-
phamide, cytarabine, dacarbazine, dactinomycin,
daptomycin, daunorubicin, dexamethasone, dex-
medetomidine, dexrazoxane, digoxin, diltiazem,
diphenhydramine, dobutamine, docetaxel, dola-
setron, dopamine, doripenem, doxacurium,
doxycycline, droperidol, enalaprilat, ephedrine,
epinephrine, epirubicin, ertapenem, erythromy-
cin, esmolol, etoposide, etoposide phosphate,
famotidine, fenoldopam, fentanyl, fluconazole,
fludarabine, fluorouracil, foscarnet, fospheny-
toin, furosemide, ganciclovir, gemcitabine, genta-
micin, glycopyrrolate, granisetron, haloperidol,
heparin, hydralazine, hydrocortisone, ifosfamide,
imipenem/cilastatin, insulin, irinotecan, isoprote-
renol, ketorolac, labetalol, leucovorin, levofloxa-
cin, lidocaine, linezolid, lorazepam, magnesium
sulfate, mannitol, mechlorethamine, melphalan,
meperidine, meropenem, mesna, metaraminol,
methohexital, methotrexate, methyldopate, meth-
ylprednisolone, metioclopramide, metoprolol,
metronidazole, midazolam, milrinone, mitomy-
cin, morphine, mycophenolate, nafcillin, nalbu-

phine, naloxone, nicardipine, nitroglycerin, nor-
epinephrine, octreotide, ondansetron,
oxaliplatin, oxytocin, paclitaxel, pamidronate,
pancuronium, pentamidine, pentazocine, pento-
barbital, phenobarbital, phentolamine, phenyl-
ephrine, piperacillin/tazobactam, potassium ace-
tate, potassium chloride, potassium phosphates,
procainamide, promethazine, propranolol, quin-
upristin/dalfopristin, remifentanil, rocuronium,
sodium acetate, sodium bicarbonate, sodium
phosphates, streptozocin, succinylcholine, sufen-
tanil, tacrolimus, teniposide, theophylline, thi-
otepa, ticarcillin/clavulanate, tirofiban, tobramy-
cin, topotecan, trimethoprim/sulfamethoxazole,
vancomycin, vasopressin, vecuronium, verapamil,
vinblastine, vincristine, vinorelbine, zidovudine,
zoledronic acid.

● Y-Site Incompatibility: amphotericin B col-
loidal, amphotericin B lipid complex, busulfan,
cefepime, cyclosporine, dantrolene, diazepam,
doxorubicin, idarubicin, mitoxantrone, nitro-
prusside, pantoprazole, phenytoin, thiopental.

Patient/Family Teaching
● Advise patient to take voriconazole as directed.
● May cause blurred vision, photophobia, and diz-

ziness. Caution patient to avoid driving and other
activities requiring alertness until response to
medication is known. Also advise patient to avoid
driving at night during voriconazole therapy.

● Advise patient to avoid direct sunlight during vori-
conazole therapy.

● Advise patient to notify health care professional if
rash or signs and symptoms of allergic reaction
occur.

Evaluation/Desired Outcomes
● Resolution of fungal infections.
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HIGH ALERT

warfarin (war-fa-rin)
Coumadin, Jantoven
Classification
Therapeutic: anticoagulants
Pharmacologic: coumarins

Pregnancy Category X

Indications
Prophylaxis and treatment of: Venous thrombosis,
Pulmonary embolism, Atrial fibrillation with emboli-
zation. Management of myocardial infarction: De-
creases risk of death, Decreases risk of subsequent
MI, Decreases risk of future thromboembolic
events. Prevention of thrombus formation and em-
bolization after prosthetic valve placement.

Action
Interferes with hepatic synthesis of vitamin K-depen-
dent clotting factors (II, VII, IX, and X). Therapeu-
tic Effects: Prevention of thromboembolic events.

Pharmacokinetics
Absorption: Well absorbed from the GI tract after
oral administration.
Distribution: Crosses the placenta but does not
enter breast milk.
Protein Binding: 99%.
Metabolism and Excretion: Metabolized by the
liver.
Half-life: 42 hr.

TIME/ACTION PROFILE (effects on
coagulation tests)

ROUTE ONSET PEAK DURATION

PO, IV 36–72 hr 5–7 days† 2–5 days‡

† At a constant dose
‡ After discontinuation

Contraindications/Precautions
Contraindicated in: Uncontrolled bleeding;
Open wounds; Active ulcer disease; Recent brain,
eye, or spinal cord injury or surgery; Severe liver or
kidney disease; Uncontrolled hypertension; OB:
Crosses placenta and may cause fatal hemorrhage in
the fetus. May also cause congenital malformation.
Use Cautiously in: Malignancy; Patients with his-
tory of ulcer or liver disease; History of poor compli-
ance; Women with childbearing potential; Asian
patients or those who carry the CYP2C9*2 allele
and/or the CYP2C9*3 allele, or with the VKORC1 AA
genotype (qrisk of bleeding with standard dosing;
lower initial doses should be considered); Pedi: Has

been used safely but may require more frequent PT/
INR assessments; Geri: Due to greater than expected
anticoagulant response, initiate and maintain at
lower doses.

Adverse Reactions/Side Effects
GI: cramps, nausea. Derm: dermal necrosis. He-
mat: BLEEDING. Misc: fever.

Interactions
Drug-Drug: Abciximab, androgens, capecita-
bine, cefotetan, chloral hydrate, chloramphen-
icol, clopidogrel, disulfiram, fluconazole,
fluoroquinolones, itraconazole, metronida-
zole (including vaginal use), thrombolytics, epti-
fibatide, tirofiban, ticlopidine, sulfonamides,
quinidine, quinine, NSAIDs, valproates, and as-
pirin mayqthe response to warfarin andqthe risk
of bleeding. Chronic use of acetaminophen mayq
the risk of bleeding. Chronic alcohol ingestion may
paction of warfarin; if chronic alcohol abuse re-
sults in significant liver damage, action of warfarin
may beqdue topproduction of clotting factor.
Acute alcohol ingestion mayqaction of warfarin.
Barbiturates, carbamazepine, rifampin, and
hormonal contraceptives containing estrogen
maypthe anticoagulant response to warfarin. Many
other drugs may affect the activity of warfarin.
Drug-Natural Products: St. John’s wortpef-
fect.qbleeding risk with anise, arnica, chamo-
mile, clove, dong quai, fenugreek, feverfew,
garlic, ginger, ginkgo, Panax ginseng, licorice,
and others.
Drug-Food: Ingestion of large quantities of foods
high in vitamin K content (see list in
Appendix M) may antagonize the anticoagulant ef-
fect of warfarin.

Route/Dosage
PO, IV (Adults): 2–5 mg/day for 2–4 days; then

adjust daily dose by results of INR. Initiate therapy
with lower doses in geriatric or debilitated patients
or in Asian patients or those with CYP2C9*2 and/or
CYP2C9*3 alleles or VKORC1 AA genotype.
PO, IV (Children �1 mo): Initial loading dose—
0.2 mg/kg (maximum dose: 10 mg) for 2–4 days
then adjust daily dose by results of INR, use 0.1 mg/
kg if liver dysfunction is present. Maintenance dose
range—0.05–0.34 mg/kg/day.

Availability (generic available)
Tablets: 1 mg, 2 mg, 2.5 mg, 3 mg, 4 mg, 5 mg, 6
mg, 7.5 mg, 10 mg. Cost: Generic—all strengths
$10.00/90. Powder for injection: 5 mg/vial.
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NURSING IMPLICATIONS
Assessment
● Assess for signs of bleeding and hemorrhage

(bleeding gums; nosebleed; unusual bruising;
tarry, black stools; hematuria; fall in hematocrit
or BP; guaiac-positive stools, urine, or nasogas-
tric aspirate).

● Assess for evidence of additional or increased
thrombosis. Symptoms depend on area of in-
volvement.

● Geri: Patients over 60 yr exhibit greater than ex-
pected PT/INR response. Monitor for side effects
at lower therapeutic ranges.

● Pedi: Achieving and maintaining therapeutic PT/
INR ranges may be more difficult in the pediatric
patient. Assess PT/INR levels more frequently.

● Lab Test Considerations: Monitor PT, INR
and other clotting factors frequently during ther-
apy. Therapeutic PT ranges 1.3–1.5 times
greater than control; however, the INR, a stan-
dardized system that provides a common basis
for communicating and interpreting PT results, is
usually referenced. Normal INR (not on anticoag-
ulants) is 0.8–1.2. An INR of 2.5–3.5 is recom-
mended for patients at very high risk of emboliza-
tion (for example, patients with mitral valve
replacement and ventricular hypertrophy). Lower
levels are acceptable when risk is lower. Heparin
may affect the PT/INR; draw blood for PT/INR in
patients receiving both heparin and warfarin at
least 5 hr after the IV bolus dose, 4 hr after cessa-
tion of IV infusion, or 24 hr after subcut heparin
injection. Asian patients and those who carry
the CYP2C9*2 allele and/or the CYP2C9*3 allele,
or those with VKORC1 AA genotype may require
more frequent monitoring and lower doses.

● Monitor hepatic function and CBC before and pe-
riodically throughout therapy.

● Monitor stool and urine for occult blood before
and periodically during therapy.

● Toxicity and Overdose: Withholding 1 or
more doses of warfarin is usually sufficient if INR
is excessively elevated or if minor bleeding oc-
curs. If overdose occurs or anticoagulation needs
to be immediately reversed, the antidote is vita-
min K (phytonadione, AquaMEPHYTON). Admin-
istration of whole blood or plasma also may be
required in severe bleeding because of the de-
layed onset of vitamin K.

Potential Nursing Diagnoses
Ineffective tissue perfusion (Indications)
Risk for injury (Side Effects)

Implementation
● High Alert: Medication errors involving antico-

agulants have resulted in serious harm or death

from internal or intracranial bleeding. Before ad-
ministering, evaluate recent INR or PT results and
have second practitioner independently check
original order.

● Do not confuse Coumadin (warfarin) with Avan-
dia (rosiglitazone) or Cardura (doxazosin). Do
not confuse Jantoven (warfarin) with Janumet
(sitagliptin/metformin) or Januvia (sitagliptin).

● Because of the large number of medications ca-
pable of significantly altering warfarin’s effects,
careful monitoring is recommended when new
agents are started or other agents are discontin-
ued. Interactive potential should be evaluated for
all new medications (Rx, OTC, and natural prod-
ucts).

● Administer medication at same time each day.
● PO: Medication requires 3–5 days to reach ef-

fective levels; usually begun while patient is still
on heparin.

● Do not interchange brands; potencies may not be
equivalent.

IV Administration

● Direct IV: Reconstitute each 5-mg vial with 2.7
mL of sterile water for injection. Reconstituted
solution is stable for 4 hr at room temperature.
Diluent: No further dilution needed before ad-
ministration. Concentration: 2 mg/mL. Rate:
Administer over 1–2 min.

● Y-Site Compatibility: amikacin, ascorbic acid,
bivalrudin, cefazolin, ceftriaxone, dopamine, epi-
nephrine, heparin, lidocaine, metaraminol, mor-
phine, nitroglycerin, oxytocin, potassium chlo-
ride, ranitidine.

● Y-Site Incompatibility: aminophylline, ceftazi-
dime, ciprofloxacin, dobutamine, esmolol, genta-
micin, labetalol, promazine.

Patient/Family Teaching
● Instruct patient to take medication as directed.

Take missed doses as soon as remembered that
day; do not double doses. Inform health care
professional of missed doses at time of checkup
or lab tests. Inform patients that anticoagulant ef-
fect may persist for 2–5 days following discontin-
uation. Advise patient to read Medication Guide
before starting therapy and with each Rx refill.

● Review foods high in vitamin K (see Appendix M).
Patient should have consistent limited intake of
these foods, as vitamin K is the antidote for warfa-
rin, and alternating intake of these foods will
cause PT levels to fluctuate. Advise patient to
avoid cranberry juice or products during therapy.

● Caution patient to avoid IM injections and activi-
ties leading to injury. Instruct patient to use a soft
toothbrush, not to floss, and to shave with an
electric razor during warfarin therapy. Advise pa-
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tient that venipunctures and injection sites re-
quire application of pressure to prevent bleeding
or hematoma formation.

● Advise patient to report any symptoms of unusual
bleeding or bruising (bleeding gums; nosebleed;
black, tarry stools; hematuria; excessive men-
strual flow) and pain, color, or temperature
change to any area of your body to health care
professional immediately. Patients with a defi-
ciency in protein C and/or S mediated anticoagu-
lant response may be at greater risk for tissue ne-
crosis.

● Instruct patient not to drink alcohol or take other
Rx, OTC, or herbal products, especially those
containing aspirin or NSAIDs, or to start or stop
any new medications during warfarin therapy
without advice of health care professional.

● Advise patient to notify health care professional if
pregnancy is planned or suspected or if breast-
feeding.

● Instruct patient to carry identification describing
medication regimen at all times and to inform all
health care personnel caring for patient on anti-
coagulant therapy before lab tests, treatment, or
surgery.

● Emphasize the importance of frequent lab tests to
monitor coagulation factors.

Evaluation/Desired Outcomes
● Prolonged PT (1.3–2.0 times the control; may

vary with indication) or INR of 2–4.5 without
signs of hemorrhage.
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zafirlukast (za-feer-loo-kast)
Accolate
Classification
Therapeutic: antiasthmatics, bronchodilators
Pharmacologic: leukotriene antagonists

Pregnancy Category B

Indications
Long-term control agent in the management of
asthma.

Action
Antagonizes the effects of leukotrienes, which are
components of slow-reacting substance of anaphy-
laxis (SRSA). These substances mediate the follow-
ing: Airway edema, Smooth muscle constriction, Al-
tered cellular activity. Result is decreased
inflammatory process that is part of asthma. Thera-
peutic Effects: Decreased frequency and severity
of asthma.

Pharmacokinetics
Absorption: Rapidly absorbed after oral adminis-
tration.
Distribution: Enters breast milk.
Protein Binding: 99%.
Metabolism and Excretion: Mostly metabolized
by the liver; 10% excreted unchanged by the kid-
neys.
Half-life: 10 hr.

TIME/ACTION PROFILE (improved symptoms
of asthma)

ROUTE ONSET PEAK DURATION

PO unknown 1 wk unknown

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Hepatic im-
pairment; Lactation: Lactation.
Use Cautiously in: Acute attacks of asthma; Pa-
tients �55 yr (qrisk of infection); Geri: May need
lower doses to avoid side effects; OB, Pedi: Preg-
nancy or children �7 yr (safety not established).

Adverse Reactions/Side Effects
CNS: SUICIDAL THOUGHTS, headache, agitation, ag-
gression, anxiety, depression, dizziness, dream ab-
normalities, hallucinations, insomnia, irritability,
restlessness, tremor, weakness. GI: HEPATOTOXICITY,
abdominal pain, diarrhea, dyspepsia, nausea, vomit-
ing. MS: arthralgia, back pain, myalgia. Misc:
CHURG-STRAUSS SYNDROME, fever, infection (geriatric
patients), pain.

Interactions
Drug-Drug: Levels areqby aspirin. Levels arep
by erythromycin and theophylline.qeffects and
risk of bleeding with warfarin.
Drug-Food: Food (especially high-fat or high-
protein meal)pabsorption.

Route/Dosage
PO (Adults and Children �12 yr): 20 mg twice
daily.
PO (Children 7–11 yr): 10 mg twice daily.

Availability
Tablets: 10 mg, 20 mg.

NURSING IMPLICATIONS
Assessment
● Assess lung sounds and respiratory function be-

fore and periodically during therapy.
● Monitor closely for changes in behavior that

could indicate the emergence or worsening of de-
pression or suicidal thoughts.

● Lab Test Considerations: Monitor liver func-
tion periodically during therapy. May causeqALT
concentrations. If liver dysfunction occurs, zafir-
lukast should be discontinued.

Potential Nursing Diagnoses
Ineffective airway clearance (Indications)
Deficient knowledge, related to medication regimen
(Patient/Family Teaching)

Implementation
● PO: Administer at regular intervals on an empty

stomach, 1 hr before or 2 hr after meals.

Patient/Family Teaching
● Instruct patient to take medication on an empty

stomach as directed, at evenly spaced intervals,
even if not experiencing symptoms of asthma.
Take missed doses as soon as remembered un-
less almost time for next dose. Do not double
doses. Do not discontinue therapy without con-
sulting health care professional.

● Instruct patient not to discontinue or reduce
other asthma medications without consulting
health care professional.

● Advise patient that zafirlukast is not used to treat
acute asthma attacks but may be continued dur-
ing an acute exacerbation.

● Advise patient, family, and caregivers to look for
suicidality, especially during early therapy or
dose changes. Notify health care professional im-
mediately if thoughts about suicide or dying, at-
tempts to commit suicide, new or worse depres-
sion or anxiety, agitation or restlessness, panic
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attacks, insomnia, new or worse irritability, ag-
gressiveness, acting on dangerous impulses, ma-
nia, or other changes in mood or behavior occur.

● Advise patient to notify health care professional if
symptoms of Churg-Strauss syndrome (general-
ized flu-like syndrome, fever, muscle aches and
pain, weight loss, worsening respiratory symp-
toms) occur. Occurs rarely but may be life-
threatening. More likely to occur when weaning
from systemic corticosteroids.

Evaluation/Desired Outcomes
● Prevention of and reduction in symptoms of

asthma.

zaleplon (za-lep-lon)
Sonata
Classification
Therapeutic: sedative/hypnotics

Schedule IV

Pregnancy Category C

Indications
Short-term management of insomnia in patients un-
able to get at least 4 hr of sleep; especially useful in
sleep initiation disorders.

Action
Produces CNS depression by binding to GABA recep-
tors in the CNS. Has no analgesic properties. Ther-
apeutic Effects: Sedation and induction of sleep.

Pharmacokinetics
Absorption: Rapidly absorbed following oral ad-
ministration.
Distribution: Enters breast milk.
Metabolism and Excretion: Extensively metabo-
lized in the liver (mostly by aldehyde oxidase and
some by CYP 450 3A4 enzymes).
Half-life: Unknown.

TIME/ACTION PROFILE

ROUTE ONSET PEAK DURATION

PO within min unknown 3–4 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Severe he-
patic impairment; OB, Lactation: Pregnancy or lacta-
tion.
Use Cautiously in: Mild to moderate hepatic im-
pairment, weight �50 kg, or concurrent cimetidine
therapy (initiate therapy at lowest dose); Impaired
respiratory function; History of suicide attempt;
Pedi: Safety not established; Geri:qrisk of cognitive
impairment. If used, start at lowest dose.

Adverse Reactions/Side Effects
CNS: abnormal thinking, amnesia, anxiety, behavior
changes, depersonalization, dizziness, drowsiness, hal-
lucinations, headache, impaired memory (briefly fol-
lowing dose), impaired psychomotor function (briefly
following dose), malaise, sleep—driving, vertigo,
weakness. EENT: abnormal vision, ear pain, epistaxis,
hearing sensitivity, ocular pain, altered sense of smell.
CV: peripheral edema. GI: abdominal pain, anorexia,
colitis, dyspepsia, nausea. GU: dysmenorrhea. Derm:
photosensitivity. Neuro: hyperesthesia, paresthesia,
tremor. Misc: fever.

Interactions
Drug-Drug: Cimetidinepmetabolism andqef-
fects (initiate therapy at a lower dose). Additive CNS
depression with other CNS depressants including
alcohol, antihistamines, opioid analgesics,
other sedative/hypnotics, phenothiazines, and
tricyclic antidepressants. Effects may bepby
drugs that induce the CYP 450 3A4 enzyme system
including rifampin, phenytoin, carbamazepine,
and phenobarbital.
Drug-Natural Products: Concomitant use of
kava-kava, valerian, chamomile, or hops canq
CNS depression.
Drug-Food: Concurrent ingestion of a high-fat
meal slows the rate of absorption.

Route/Dosage
PO (Adults �65 yr): 10 mg (range 5–20 mg) at
bedtime.
PO (Geriatric Patients or Patients �50 kg):
Initiate therapy at 5 mg at bedtime (not to exceed 10
mg at bedtime).

Hepatic Impairment
PO (Adults): Initiate therapy at 5 mg at bedtime
(not to exceed 10 mg at bedtime).

Availability (generic available)
Capsules: 5 mg, 10 mg.

NURSING IMPLICATIONS
Assessment
● Assess mental status, sleep patterns, and potential

for abuse prior to administering this medication.
Zaleplon is used to treat short-term difficulty in
falling asleep; decreases time to sleep onset. May
not increase total sleep time or decrease number
of wakenings after falling asleep. Prolonged use
of �7–10 days may lead to physical and psycho-
logical dependence. Limit amount of drug avail-
able to the patient.

● Assess alertness at time of peak effect. Notify
health care professional if desired sedation does
not occur.
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● Assess patient for pain. Medicate as needed. Un-
treated pain decreases sedative effects.

Potential Nursing Diagnoses
Insomnia (Indications)
Risk for injury (Side Effects)

Implementation
● Do not confuse Sonata with Soriatane.
● Before administering, reduce external stimuli and

provide comfort measures to increase effective-
ness of medication.

● Protect patient from injury. Supervise ambulation
and transfer of patients after administration. Re-
move cigarettes. Side rails should be raised and
call bell within reach at all times.

● PO: Tablets should be swallowed whole with full
glass of water immediately before bedtime or af-
ter going to bed and experiencing difficulty falling
asleep. Do not administer with or immediately af-
ter a high-fat or heavy meal.

Patient/Family Teaching
● Instruct patient to take zaleplon as directed. Do

not take more than the amount prescribed be-
cause of the habit-forming potential. Not recom-
mended for use longer than 7–10 days. Rebound
insomnia (1–2 nights) may occur when stopped.
If used for 2 wk or longer, abrupt withdrawal may
result in dysphoria, insomnia, abdominal or mus-
cle cramps, vomiting, sweating, tremors, and sei-
zures.

● Because of rapid onset, advise patient to go to
bed immediately after taking zaleplon.

● May cause daytime drowsiness or dizziness. Ad-
vise patient to avoid driving or other activities re-
quiring alertness until response to this medica-
tion is known.

● Inform patient that amnesia may occur, but can
be avoided if zaleplon is only taken when patient
is able to get �4 hr sleep.

● Caution patient to avoid concurrent use of alco-
hol or other CNS depressants.

Evaluation/Desired Outcomes
● Improved ability to fall asleep; decreased time to

sleep onset.

zanamivir (za-na-mi-veer)
Relenza
Classification
Therapeutic: antivirals
Pharmacologic: neuramidase inhibitors

Pregnancy Category C

Indications
Treatment of uncomplicated acute illness caused by
influenza virus in patients �7 yr who have been
symptomatic �2 days. Prevention of influenza in pa-
tients �5 yr.

Action
Inhibits the enzyme neuramidase, which may alter
virus particle aggregation and release. Therapeu-
tic Effects: Reduced duration or prevention of flu-
related symptoms.

Pharmacokinetics
Absorption: 4–17% of inhaled dose is systemi-
cally absorbed.
Distribution: Unknown.
Protein Binding: �10%.
Metabolism and Excretion: Mainly excreted by
kidneys as unchanged drug; unabsorbed drug is ex-
creted in feces.
Half-life: 2.5–5.1 hr.

TIME/ACTION PROFILE (blood levels)

ROUTE ONSET PEAK DURATION

Inhalation rapid 1–2 hr 12 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity to zanamivir
or lactose.
Use Cautiously in: Chronic obstructive pulmo-
nary disease or asthma (qrisk of decreased lung
function and/or bronchospasm); OB, Lactation:
Safety not established; Pedi: Children �7 yr (for
treatment) or �5 yr (for prophylaxis) (safety not es-
tablished; may be atqrisk for neuropsychiatric
events).

Adverse Reactions/Side Effects
CNS: SEIZURES, abnormal behavior, agitation, delir-
ium, hallucinations, nightmares. Resp: broncho-
spasm. Misc: allergic reactions.

Interactions
Drug-Drug: None noted.

Route/Dosage
Treatment
Inhaln (Adults and children �7 yr): 10 mg
(given as 2 inhalations of 5 mg each) twice daily for
5 days.

Prophylaxis
Inhaln (Adults and children �5 yr): 10 mg
(given as 2 inhalations of 5 mg each) daily for 10
days (for household setting) (28 days for commu-
nity outbreaks).
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Availability
Powder for inhalation: 5 mg/blister.

NURSING IMPLICATIONS
Assessment
● Assess patient for signs and symptoms of influ-

enza (fever, headache, myalgia, cough, sore
throat) before administration. Determine dura-
tion of symptoms. Indicated for patients who have
been symptomatic for up to 2 days.

Potential Nursing Diagnoses
Risk for infection (Indications)

Implementation
● Consider available information on influenza drug

susceptibility patterns and treatment effects be-
fore using zanamivir for prophylaxis.

● Inhaln: Administer 2 doses on the first day of treat-
ment whenever possible; must have at least 2 hours
between doses. Doses should be administered 12 hr
apart on subsequent days. Zanamivir is only for oral
inhalation via DISKHALER; do not attempt via nebuli-
zation or mechanical ventilation.

Patient/Family Teaching
● Instruct patient to use zanamivir exactly as di-

rected and to finish entire 5-day course, even if
feeling better.

● Instruct patient in the use of the DISKHALER. Pa-
tient should read the accompanying Patient In-
structions for Use.

● Advise patients that zanamivir is not a substitute
for a flu shot. Patients should receive annual flu
shot according to immunization guidelines.

● Patients with a history of asthma should be ad-
vised to have a fast-acting inhaled bronchodilator
available in case of bronchospasm following zan-
amivir administration. If using bronchodilator
and zanamivir concurrently, administer bron-
chodilator first.

● Advise patients to report behavioral changes (hal-
lucinations, delirium, and abnormal behavior) to
health care professional immediately.

Evaluation/Desired Outcomes
● Reduced duration or prevention of flu-related

symptoms.

zidovudine (zye-doe-vue-deen)
Apo-Zidovudine, azidothymidine,

AZT, Novo-AZT, Retrovir
Classification
Therapeutic: antiretrovirals
Pharmacologic: nucleoside reverse tran-
scriptase inhibitors

Pregnancy Category C

Indications
HIV infection (with other antiretrovirals). Reduction
of maternal/fetal transmission of HIV. Unlabeled
Use: Chemoprophylaxis after occupational expo-
sure to HIV.

Action
Following intracellular conversion to its active form,
inhibits viral RNA synthesis by inhibiting the enzyme
DNA polymerase (reverse transcriptase). Prevents
viral replication. Therapeutic Effects: Virustatic
action against selected retroviruses. Slowed progres-
sion and decreased sequelae of HIV infection. De-
creased viral load and improved CD4 cell counts.
Decreased transmission of HIV to infants born to
HIV-infected mothers.

Pharmacokinetics
Absorption: Well absorbed following oral admin-
istration.
Distribution: Widely distributed; enters the CNS.
Crosses the placenta.
Metabolism and Excretion: Mostly (75%) me-
tabolized by the liver; 15–20% excreted unchanged
by the kidneys.
Half-life: 1 hr.

TIME/ACTION PROFILE (blood levels)

ROUTE ONSET PEAK DURATION

PO unknown 0.5–1.5 hr 4 hr
IV rapid end of infu-

sion
4 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Lactation:
Breastfeeding not recommended in HIV-infected pa-
tients.
Use Cautiously in:pbone marrow reserve (dose
prequired for anemia or granulocytopenia); Severe
hepatic or renal disease (dose modification may be
required); Geri: Select dose carefully due to poten-
tial for age-relatedpin hepatic, renal, or cardiac
function.

Adverse Reactions/Side Effects
CNS: SEIZURES, headache, weakness, anxiety, confu-
sion,pmental acuity, dizziness, insomnia, mental
depression, restlessness, syncope. GI: HEPATOMEG-
ALY (with steatosis), PANCREATITIS, abdominal pain,
diarrhea, nausea, anorexia, drug-induced hepatitis,
dyspepsia, oral mucosa pigmentation, vomiting. F
and E: LACTIC ACIDOSIS. Derm: nail pigmentation.
Endo: fat redistribution, gynecomastia. Hemat:
anemia, granulocytopenia, pure red-cell aplasia,
thrombocytosis. MS: back pain, myopathy. Neuro:
tremor.
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Interactions
Drug-Drug:qbone marrow depression with other
agents having bone marrow–depressing
properties, antineoplastics, radiation therapy,
or ganciclovir.qneurotoxicity may occur with
acyclovir. Toxicity may beqby concurrent admin-
istration of probenecid or fluconazole. Levels are
pby clarithromycin.

Route/Dosage
Management of HIV Infection
PO (Adults): 100 mg q 4 hr while awake or 200
mg 3 times daily or 300 mg twice daily (depends on
combination and clinical situation).
PO (Children 4 wk–�18 yr): 4–8.9 kg–12 mg/
kg twice daily or 8 mg/kg 3 times daily; 9–29.9 kg–
9 mg/kg twice daily or 6 mg/kg 3 times daily; �30
kg–300 mg twice daily or 200 mg 3 times daily.
IV (Adults and Children �12 yr): 1 mg/kg in-
fused over 1 hr q 4 hr. Change to oral therapy as
soon as possible.
IV (Children): 120 mg/m2 q 6 hr (not to exceed
160 mg/dose) or 20 mg/m2/hr as a continuous infu-
sion.

Prevention of Maternal/Fetal Transmis-
sion of HIV Infection
PO (Adults �14 wk Pregnant): 100 mg 5 times
daily until onset of labor.
IV (Adults during Labor and Delivery): 2 mg/kg
over 1 hr, then continuous infusion of 1 mg/kg/hr
until umbilical cord is clamped.
IV (Infants): 1.5 mg/kg q 6 hr until able to take
PO.
PO (Infants): 2 mg/kg q 6 hr, started within 12 hr
of birth and continued for 6 wk.
PO (Neonates premature �30 wk gestational
age at birth): 2 mg/kg q 12 hr thenqto q 8 hr at 4
wk of age.
PO (Neonates premature �30 wk gestational
age at birth): 2 mg/kg q 12 hr thenqto q 8 hr at 2
wk of age.
IV (Neonates premature �30 wk gestational
age at birth ): 1.5 mg/kg q 12 hr thenqto q 8 hr
at 4 wk of age.
IV (Neonates premature �30 wk gestational
age at birth ): 1.5 mg/kg q 12 hr thenqto q 8 hr
at 2 wk of age.

Availability (generic available)
Capsules: 100 mg. Tablets: 300 mg. Oral syrup:
50 mg/5 mL. Solution for injection: 10 mg/mL.
In combination with: lamivudine (Combivir);
abacavir and lamivudine (Trizivir); see Appendix B.

NURSING IMPLICATIONS
Assessment
● Assess patient for change in severity of symptoms

of HIV and for symptoms of opportunistic infec-
tions during therapy.

● Lab Test Considerations: Monitor viral load
and CD4 counts prior to and periodically during
therapy.

● Monitor CBC every 2 wk during the first 8 wk of
therapy in patients with advanced HIV disease,
and decrease to every 4 wk after the first 2 mo if
zidovudine is well tolerated or monthly during the
first 3 mo and every 3 mo thereafter unless indi-
cated in patients who are asymptomatic or have
early symptoms. Commonly causes granulocyto-
penia and anemia. Anemia may occur 2–4 wk af-
ter initiation of therapy. Anemia may respond to
epoetin administration (see epoetin monograph).
Granulocytopenia usually occurs after 6–8 wk of
therapy. Consider dose reduction, discontinua-
tion of therapy, or blood transfusions if hemoglo-
bin is �7.5 g/dL or reduction of �25% from
baseline and/or granulocyte count is �750/mm3

or reduction of �50% from baseline. Therapy
may be gradually resumed when bone marrow
recovery is evident.

● May causeqserum AST, ALT, and alkaline phos-
phatase levels. Lactic acidosis may occur with he-
patic toxicity, causing hepatic steatosis; may be
fatal, especially in women.

● Monitor serum amylase, lipase, and triglycerides
periodically during therapy. Elevated serum levels
may indicate pancreatitis and require discontinu-
ation.

Potential Nursing Diagnoses
Risk for infection (Indications, Side Effects)

Implementation
● Do not confuse Retrovir (zidovudine) with ritona-

vir.
● PO: Administer doses around the clock.
● IV: Patient should receive the IV infusion only un-

til oral therapy can be administered.
IV Administration

● pH: 5.5.
● Intermittent Infusion: Diluent: Remove cal-

culated dose from the vial and dilute with D5W or
0.9% NaCl. Do not use solutions that are discol-
ored. Stable for 8 hr at room temperature or 24
hr if refrigerated. Concentration: Not to ex-
ceed 4 mg/mL. Rate: Infuse at a constant rate
over 1 hr or over 30 min in neonates. Avoid rapid
infusion or bolus injection.
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● Continuous Infusion: Has also been adminis-
tered via continuous infusion.

● Y-Site Compatibility: acyclovir, alemtuzumab,
allopurinol, amifostine, amikacin, amphotericin
B cholesteryl, amphotericin B colloidal, ampho-
tericin B lipid complex, amphotericin B lipo-
some, anidulafungin, argatroban, aztreonam, biv-
alirudin, bleomycin, carboplatin, carmustine,
caspofungin, cefepime, ceftazidime, ceftriaxone,
cisatracurium, cisplatin, clindamycin, cyclophos-
phamide, cytarabine, dactinomycin, daptomycin,
dexamethasone sodium phosphate, dexmedetom-
idine, diltiazem, dobutamine, docetaxel, dopa-
mine, doripenem, doxacurium, doxorubicin hy-
drochloride, doxorubicin liposome, epirubicin,
eptifibatide, ertapenem, erythromycin lactobion-
ate, etoposide, etoposide phosphate, fenoldopam,
filgrastim, fluconazole, fludarabine, fluorouracil,
gemcitabine, gentamicin, granisetron, heparin,
hydromorphone, idarubicin, ifosfamide, imipe-
nem/cilastatin, irinotecan, levofloxacin, linezolid,
lorazepam, mechlorethamine, melphalan, me-
peridine, methotrexate, metoclopramide, metro-
nidazole, milrinone, mitoxantrone, morphine,
mycophenolate, nafcillin, nesiritide, octreotide,
ondansetron, oxacillin, oxaliplatin, oxytocin, pa-
clitaxel, palonosetron, pamidronate, pancuro-
nium, pantoprazole, pemetrexed, pentamidine,
phenylephrine, piperacillin/tazobactam, potas-
sium acetate, potassium chloride, quinapristin/
dalfopristin, ranitidine, remifentanil, rituxumab,
rocuronium, sargramostim, sodium acetate, tac-
rolimus, teniposide, thiotepa, tigecycline, tirofi-
ban, tobramycin, trastuzumab, trimethoprim/sul-
famethoxazole, trastuzumab, vancomycin,
vasopressin, vecuronium, vincristine, vinorelbine,
voriconazole, zoledronic acid.

● Additive Incompatibility: blood products or
protein solutions.

Patient/Family Teaching
● Instruct patient to take zidovudine as directed,

around the clock, even if sleep is interrupted.
Emphasize the importance of compliance with
therapy, not taking more than prescribed
amount, and not discontinuing without consulting
health care professional. Take missed doses as
soon as remembered unless almost time for next
dose; do not double doses. Inform patient that
long-term effects of zidovudine are unknown at
this time.

● Instruct patient that zidovudine should not be
shared with others.

● Zidovudine may cause dizziness or fainting. Cau-
tion patient to avoid driving or other activities re-
quiring alertness until response to medication is
known.

● Inform patient that zidovudine does not cure HIV
and does not reduce the risk of transmission of
HIV to others through sexual contact or blood
contamination. Caution patient to use a condom
during sexual contact and avoid sharing needles
or donating blood to prevent spreading the AIDS
virus to others.

● Instruct patient to notify health care professional
promptly if fever, sore throat, signs of infection,
muscle weakness, or shortness of breath occurs.
Caution patient to avoid crowds and persons with
known infections. Instruct patient to use soft
toothbrush, to use caution when using toothpicks
or dental floss, and to have dental work done
prior to therapy or deferred until blood counts
return to normal. Patient should also notify health
care professional immediately if shortness of
breath, muscle aches, symptoms of hepatitis or
pancreatitis, or other unexpected reactions oc-
cur.

● Advise patient to notify health care professional of
all Rx or OTC medications, vitamins, or herbal
products being taken and to consult with health
care professional before taking other medica-
tions.

● Inform patient that redistribution and accumula-
tion of body fat may occur, causing central obe-
sity, dorsocervical fat enlargement (buffalo
hump), peripheral wasting, breast enlargement,
and cushingoid appearance. The cause and long-
term effects are not known.

● Advise patients not to breastfeed during therapy.
● Emphasize the importance of regular follow-up

exams and blood counts to determine progress
and monitor for side effects.

Evaluation/Desired Outcomes
● Decrease in viral load and increase in CD4 counts

in patients with HIV.
● Delayed progression of AIDS and decreased op-

portunistic infections in patients with HIV.
● Reduction of maternal/fetal transmission of HIV.

zinc sulfate (zink sul-fate)
Orazinc, PMS Egozinc, Verazinc,
Zinc 220, Zincate, Zinkaps
Classification
Therapeutic: mineral and electrolyte re-
placements/supplements
Pharmacologic: trace metals

Pregnancy Category C (parenteral)

Indications
Replacement and supplementation therapy in pa-
tients who are at risk for zinc deficiency, including
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patients on long-term parenteral nutrition. Unla-
beled Use: Management of impaired wound heal-
ing due to zinc deficiency.

Action
Serves as a cofactor for many enzymatic reactions.
Required for normal growth and tissue repair,
wound healing, and senses of taste and smell. Ther-
apeutic Effects: Replacement in deficiency states.

Pharmacokinetics
Absorption: Poorly absorbed from the GI tract
(20–30%).
Distribution: Widely distributed. Concentrates in
muscle, bone, skin, kidney, liver, pancreas, retina,
prostate, RBCs, and WBCs.
Metabolism and Excretion: 90% excreted in fe-
ces, remainder lost in urine and sweat.
Half-life: Unknown.

TIME/ACTION PROFILE (blood levels)

ROUTE ONSET PEAK DURATION

PO unknown 2 hr unknown
IV unknown unknown unknown

Contraindications/Precautions
Contraindicated in: Hypersensitivity or allergy to
any components in formulation; Pregnancy or lacta-
tion (supplemental amounts �RDA for pregnant or
lactating patients); Preparations containing benzyl
alcohol should not be used in neonates.
Use Cautiously in: Renal failure.

Adverse Reactions/Side Effects
GI: gastric irritation (oral use only), nausea, vomit-
ing.

Interactions
Drug-Drug: Oral zinc maypabsorption of tetra-
cyclines or fluoroquinolones.
Drug-Food: Caffeine, dairy products, and bran
maypabsorption of orally administered zinc.

Route/Dosage
RDA � 15 mg. Doses expressed in mg of elemental
zinc unless otherwise noted. Zinc sulfate contains
23% zinc.

Deficiency
PO (Adults): Prevention of deficiency—15–19
mg/day; treatment of deficiency—must be indi-
vidualized; based on degree of deficiency.

IV Nutritional Supplementation—Meta-
bolically Stable Patients
IV (Adults): 2.5–4 mg/day; up to 12 mg/day in pa-
tients with excessive losses.

IV (Infants and Children �5 yr): 100 mcg/kg/
day.
IV (Infants up to 3 kg): 300 mcg/kg/day.

Availability (generic available)
Tablets: 66 mgOTC, 110 mgOTC. Capsules: 220
mgOTC. Injection: 1 mg/mL in 10- and 30-mL vials,
5 mg/mL in 5- and 10-mL vials.

NURSING IMPLICATIONS
Assessment
● Monitor progression of zinc deficiency symptoms

(impaired wound healing, growth retardation,
decreased sense of taste, decreased sense of
smell) during therapy.

● Lab Test Considerations: Serum zinc levels
may not accurately reflect zinc deficiency.

● Long-term high-dose zinc therapy may causep
serum copper concentrations.

● Monitor serum alkaline phosphatase concentra-
tions monthly; mayqwith zinc therapy.

● Monitor HDL concentrations monthly in patients
on long-term high-dose zinc therapy. Serum con-
centrations may bep.

Potential Nursing Diagnoses
Imbalanced nutrition: less than body requirements
(Indications)

Implementation
● PO: Administer oral doses with food to decrease

gastric irritation. Administration with caffeine,
dairy products, or bran may impair absorption.

● IV: Zinc is often included as a trace mineral in to-
tal parenteral nutrition solution prepared by
pharmacist.

Patient/Family Teaching
● Encourage patient to comply with diet recom-

mendations of health care professional. Explain
that the best source of vitamins is a well-balanced
diet with foods from the four basic food groups.
Foods high in zinc include seafood, organ meats,
and wheat germ.

● Patients self-medicating with vitamin supplements
should be cautioned not to exceed RDA. The ef-
fectiveness of megadoses for treatment of various
medical conditions is unproved and may cause
side effects.

● Instruct patients receiving oral zinc to notify
health care professional if severe nausea or vom-
iting, abdominal pain, or tarry stools occur.

● Emphasize the importance of follow-up exams to
evaluate progress.
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Evaluation/Desired Outcomes
● Improved wound healing.
● Improved senses of taste or smell. 6–8 wk of

therapy may be required before full effect is seen.

ziprasidone (zi-pra-si-done)
Geodon
Classification
Therapeutic: antipsychotics, mood stabiliz-
ers
Pharmacologic: piperazine derivatives

Pregnancy Category C

Indications
Schizophrenia; IM form is reserved for control of
acutely agitated patients. Treatment of acute manic
or mixed episodes associated with Bipolar I Disor-
der (oral only). Maintenance treatment of Bipolar I
Disorder (as adjunct to lithium or valproate) (oral
only).

Action
Effects probably mediated by antagonism of dopa-
mine type 2 (D2) and serotonin type 2 (5-HT2). Also
antagonizes �2 adrenergic receptors. Therapeutic
Effects: Diminished schizophrenic behavior.

Pharmacokinetics
Absorption: 60% absorbed following oral admin-
istration; 100% absorbed from IM sites.
Distribution: Unknown.
Protein Binding: 99%; potential for drug interac-
tions due to drug displacement is minimal.
Metabolism and Excretion: 99% metabolized
by the liver; �1% excreted unchanged in urine.
Half-life: PO—7 hr; IM—2–5 hr.

TIME/ACTION PROFILE (blood levels)

ROUTE ONSET PEAK DURATION

PO within hours 1–3 days† unknown
IM rapid 60 min unknown

†Steady state achieved following continuous use

Contraindications/Precautions
Contraindicated in: Hypersensitivity; History of
QT prolongation (persistent QTc measurements
�500 msec), arrhythmias, recent MI or uncompen-
sated heart failure; Concurrent use of other drugs
known to prolong the QT interval including quini-
dine, dofetilide, sotalol, other class Ia and III antiar-
rhythmics, pimozide, sotalol, thioridazine, chlor-
promazine, pentamidine, arsenic trioxide,
mefloquine, dolasetron, tacrolimus, droperidol, and
moxifloxacin; Hypokalemia or hypomagnesemia;
Lactation: Discontinue drug or bottle feed.
Use Cautiously in: Concurrent diuretic therapy or
diarrhea (mayqthe risk of hypotension, hypokale-

mia, or hypomagnesemia); Significant hepatic im-
pairment; History of cardiovascular or cerebrovas-
cular disease; Hypotension, concurrent
antihypertensive therapy, dehydration, or hypovole-
mia (mayqrisk of orthostatic hypotension); OB:
Neonates atqrisk for extrapyramidal symptoms and
withdrawal after delivery when exposed during the
3rd trimester; use only if maternal benefit outweighs
risk to fetus; Pedi: Safety not established; Geri: Alz-
heimer’s dementia or age �65 yr (mayqrisk of sei-
zures). Geriatric patients (may requirepdoses;q
risk of mortality in elderly patients treated for de-
mentia-related psychosis); Patients at risk for aspi-
ration pneumonia; History of suicide attempt.

Adverse Reactions/Side Effects
CNS: NEUROLEPTIC MALIGNANT SYNDROME, seizures,
dizziness, drowsiness, restlessness, extrapyramidal
reactions, syncope, tardive dyskinesia. Resp:
cough/runny nose. CV: PROLONGED QT INTERVAL, or-
thostatic hypotension. GI: constipation, diarrhea,
nausea, dysphagia. GU: amenorrhea, impotence.
Hemat: AGRANULOCYTOSIS, leukopenia, neutropenia.
Endo: galactorrhea. Derm: rash, urticaria.

Interactions
Drug-Drug: Concurrent use of quinidine, dofe-
tilide, other class Ia and III antiarrhythmics,
pimozide, sotalol, thioridazine, chlorproma-
zine, pentamidine, arsenic trioxide, meflo-
quine, dolasetron, tacrolimus, droperidol,
moxifloxacin, or other agents that prolong the QT
interval may result in potentially life-threatening ad-
verse drug reactions (concurrent use contraindi-
cated). Additive CNS depression may occur with al-
cohol, antidepressants, antihistamines, opioid
analgesics, or sedative/hypnotics. Blood levels
and effectiveness may bepby carbamazepine.
Blood levels and effects may beqby ketoconazole.

Route/Dosage
Schizophrenia
PO (Adults): 20 mg twice daily initially; dose incre-
ments may be made at 2-day intervals up to 80 mg
twice daily.
IM (Adults): 10–20 mg as needed up to 40 mg/
day; may be given as 10 mg every 2 hr or 20 mg
every 4 hr.

Acute Manic or Mixed Episodes Associ-
ated with Bipolar I Disorder
PO (Adults): 40 mg twice on first day, then 60 or
80 mg twice daily on second day, then 40–80 mg
twice daily.
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Maintenance Treatment of Bipolar I Dis-
order (as adjunct to lithium or valproate)
PO (Adults): Continue same dose on which patient
was initially stabilized (range: 40–80 mg twice
daily).

Availability
Capsules: 20 mg, 40 mg, 60 mg, 80 mg. Lyophili-
zed powder for injection (requires reconsti-
tution): 20 mg/vial.

NURSING IMPLICATIONS
Assessment
● Monitor patient’s mental status (orientation,

mood, behavior) prior to and periodically during
therapy.

● Assess weight and BMI initially and throughout
therapy.

● Monitor BP (sitting, standing, lying) and pulse
rate prior to and frequently during initial dose ti-
tration. Patients found to have persistent QTc
measurements of �500 msec should have zipras-
idone discontinued. Patients who experience diz-
ziness, palpitations, or syncope may require fur-
ther evaluation (i.e., Holter monitoring).

● Assess for rash during therapy. May be treated
with antihistamines or corticosteroids. Usually re-
solves upon discontinuation of ziprasidone. Medi-
cation should be discontinued if no alternative
etiology for rash is found.

● Observe carefully when administering medication
to ensure medication is actually taken and not
hoarded or cheeked.

● Monitor for onset of akathisia (restlessness or
desire to keep moving) and extrapyramidal side
effects (parkinsonian—difficulty speaking or
swallowing, loss of balance control, pill rolling of
hands, mask-like face, shuffling gait, rigidity,
tremors and dystonic muscle spasms, twisting
motions, twitching, inability to move eyes, weak-
ness of arms or legs) every 2 mo during therapy
and 8–12 wk after therapy has been discontin-
ued. Notify health care professional if these symp-
toms occur, as reduction in dose or discontinua-
tion of medication may be necessary.
Trihexyphenidyl or benztropine may be used to
control these symptoms.

● Although not yet reported for ziprasidone, moni-
tor for possible tardive dyskinesia (uncontrolled
rhythmic movement of mouth, face, and extremi-
ties, lip smacking or puckering, puffing of
cheeks, uncontrolled chewing, rapid or worm-
like movements of tongue). Report these symp-
toms immediately; may be irreversible.

● Monitor frequency and consistency of bowel
movements. Increasing bulk and fluids in the diet
may help to minimize constipation.

● Ziprasidone lowers the seizure threshold. Insti-
tute seizure precautions for patients with history
of seizure disorder.

● Monitor for development of neuroleptic malig-
nant syndrome (fever, respiratory distress, tachy-
cardia, seizures, diaphoresis, hypertension or hy-
potension, pallor, tiredness). Notify health care
professional immediately if these symptoms oc-
cur.

● Monitor for symptoms related to hyperprolactine-
mia (menstrual abnormalities, galactorrhea, sex-
ual dysfunction).

● Lab Test Considerations: Monitor serum po-
tassium and magnesium prior to and periodically
during therapy. Patients with low potassium or
magnesium should have levels treated and check
prior to resuming therapy. Obtain fasting blood
glucose and cholesterol levels initially and
throughout therapy.

● Monitor CBC frequently during initial months of
therapy in patients with pre-existing or history of
low WBC. May cause leukopenia, neutropenia, or
agranulocytosis. Discontinue therapy if this oc-
curs.

● Monitor serum prolactin prior to and periodically
during therapy. May causeqserum prolactin lev-
els.

Potential Nursing Diagnoses
Risk for other-directed violence (Indications)
Disturbed thought process (Indications)
Imbalanced nutrition: risk for more than body re-
quirements (Side Effects)

Implementation
● Dose adjustments should be made at intervals of

no less than 2 days. Usually patients should be
observed for several weeks before dose titration.

● Patients on parenteral therapy should be con-
verted to oral doses as soon as possible.

● PO: Administer capsules with food or milk to de-
crease gastric irritation. Capsules should be swal-
lowed whole; do not open.

● IM: Add 1.2 mL of Sterile Water for Injection to
the vial; shake vigorously until all drug is dis-
solved for a concentration of 20 mg/mL. Discard
unused portion. Do not mix with other products
or solutions. Do not administer solutions that are
discolored or contain particulate matter.

Patient/Family Teaching
● Instruct patient to take medication as directed.

Do not discontinue medication without discussing
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with health care professional, even if feeling well.
Patients on long-term therapy may need to dis-
continue gradually.

● Inform patient of possibility of extrapyramidal
symptoms. Instruct patient to report these symp-
toms immediately.

● Advise patient to change positions slowly to mini-
mize orthostatic hypotension.

● May cause seizures and drowsiness. Caution pa-
tient to avoid driving or other activities requiring
alertness until response to medication is known.

● Advise patient to notify health care professional of
all Rx or OTC medications, vitamins, or herbal
products being taken and to consult with health
care professional before taking other medica-
tions. Caution patient to avoid concurrent use of
alcohol and other CNS depressants.

● Advise patient to notify health care professional of
medication regimen prior to treatment or sur-
gery.

● Instruct patient to notify health care professional
promptly if dizziness, loss of consciousness, pal-
pitations, menstrual abnormalities, galactorrhea
or sexual dysfunction occur or if pregnancy is
planned or suspected.

● Advise female patients to notify health care pro-
fessional if pregnancy is planned or suspected, or
if breastfeeding or planning to breastfeed.

● Advise patient of need for continued medical fol-
low-up for psychotherapy, eye exams, and labora-
tory tests.

Evaluation/Desired Outcomes
● Decrease in acute excited, manic behavior.
● Decrease in positive (delusions, hallucinations)

and negative symptoms (social withdrawal, flat,
blunted affect) of schizophrenia.

● Management of signs and symptoms of Bipolar I
Disorder.

zoledronic acid
(zoe-led-dron-ic as-id)
Reclast, Zometa
Classification
Therapeutic: bone resorption inhibitors,
electrolyte modifiers, hypocalcemics
Pharmacologic: biphosphonates

Pregnancy Category C

Indications
Hypercalcemia of malignancy (Zometa only). Multi-
ple myeloma and metastatic bone lesions from solid
tumors (Zometa only). Paget’s disease (Reclast
only). Treatment of osteoporosis in men (Reclast
only). Treatment and prevention of osteoporosis in

postmenopausal women (Reclast only). Treatment
and prevention of glucocorticoid-induced osteopo-
rosis in patients expected to be on glucocorticoids
for at least 12 mo (Reclast only).

Action
Inhibits bone resorption. Inhibits increased osteo-
clast activity and skeletal calcium release induced by
tumors. Therapeutic Effects: Decreased serum
calcium. Decreased serum alkaline phosphatase.
Decreased fractures, radiation/surgery to bone, or
spinal cord compression in patients with multiple
myeloma or metastatic bone lesions. Decreased hip,
vertebral, or non-vertebral osteoporosis-related
fractures in postmenopausal women. Increased
bone mass in men, postmenopausal women, and pa-
tients on prolonged corticosteroid therapy.

Pharmacokinetics
Absorption: IV administration results in complete
bioavailability.
Distribution: Unknown.
Metabolism and Excretion: Mostly excreted un-
changed by the kidneys.
Half-life: 167 hr.

TIME/ACTION PROFILE (effect on serum
calcium)

ROUTE ONSET PEAK DURATION

IV within 4 days 4-7 days 30 days

Contraindications/Precautions
Contraindicated in: Hypersensitivity to zoled-
ronic acid or other bisphosphonates; Severe renal
impairment (CCr �35 mL/min) or acute renal fail-
ure.
Use Cautiously in: History of aspirin-induced
asthma; Chronic renal impairment; Chronic renal
impariment, concurrent use of diuretics or nephro-
toxic drugs, or dehydration (qrisk of renal impair-
ment; correct deficits prior to use); Concurrent use
of nephrotoxic drugs; Invasive dental procedures,
cancer, receiving chemotherapy or corticosteroids,
poor oral hygiene, periodontal disease, dental dis-
ease, anemia, coagulopathy, infection, or poorly-fit-
ting dentures (mayqrisk of jaw osteonecrosis);
Geri:qrisk of renal impairment; OB, Lactation,
Pedi: Safety not established.

Adverse Reactions/Side Effects
CNS: agitation, anxiety, confusion, insomnia.
EENT: conjunctivitis. CV: hypotension, chest pain,
leg edema. GI: abdominal pain, constipation, diar-
rhea, nausea, vomiting, dysphagia. GU: renal im-
pairment/failure. Derm: pruritus, rash. F and E:
hypophosphatemia, hypocalcemia, hypokalemia, hy-
pomagnesemia. Hemat: anemia. MS: musculo-
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skeletal pain, femur fractures, osteonecrosis (pri-
marily of jaw). Misc: fever, flu-like syndrome.

Interactions
Drug-Drug: Concurrent use of loop diuretics or
aminoglycosidesqrisk of hypocalcemia. Concur-
rent use of NSAIDs mayqrisk of nephrotoxicity.

Route/Dosage
Reclast
IV (Adults): Paget’s disease–5 mg as a single dose
(information regarding retreatment unknown);
Treatment of osteoporosis in men or postmeno-
pausal women, treatment/prevention of gluco-
corticoid-induced osteoporosis—5 mg once
early; Prevention of osteoporosis in postmeno-
pausal women—5 mg every 2 yr.

Zometa
IV (Adults): Hypercalcemia of malignancy—4
mg; may be repeated after 7 days; Multiple mye-
loma and bone metastases from solid tumors—4
mg q 3–4 wk (has been used for up to 15 mo).

Availability
Solution for IV infusion (Zometa): 4 mg/5–mL
vial. Solution for IV infusion (premixed) (Re-
clast): 5 mg/100 mL.

NURSING IMPLICATIONS
Assessment
● Monitor intake and output ratios. Initiate a vigor-

ous saline hydration promptly and maintain a
urine output of 2 L/day during therapy. Patients
should be adequately hydrated, but avoid overhy-
dration. Do not use diuretics prior to treatment of
hypovolemia.

● Assess for acute-phase reaction (fever, mylagia,
flu-like symptoms, headache, arthralgia). Usually
occur within 3 days of dose and resolve within 3
days of onset, but may take 7–14 days to resolve;
incidence decreases with repeat dosing.

● Hypercalcemia: Monitor symptoms of hypercal-
cemia (nausea, vomiting, anorexia, weakness,
constipation, thirst, cardiac arrhythmias).

● Observe for evidence of hypocalcemia (paresthe-
sia, muscle twitching, laryngospasm, Chvostek’s
or Trousseau’s sign).

● Paget’s Disease: Assess for symptoms of Paget’s
disease (bone pain, headache, decreased visual
and auditory acuity, increased skull size) periodi-
cally during therapy.

● Osteoporosis: Assess patients via bone density
study for low bone mass before and periodically
during therapy.

● Lab Test Considerations: Monitor serum cre-
atinine, calculated based on actual body weight
using the Cockcroft-Gault formula, prior to each
treatment. Patients with a normal serum creati-
nine prior to treatment, who develop an increase
of 0.5 mg/dL within 2 wk of next dose should
have next dose withheld until serum creatinine is
within 10% of baseline value. Patients with an ab-
normal serum creatinine prior to treatment who
have an increase of 1.0 mg/dL within 2 wk of next
dose should have next dose withheld until serum
creatinine is within 10% of baseline value.

● Assess serum calcium, phosphate, and magne-
sium before and periodically during therapy. If
hypocalcemia, hypophosphatemia, or hypomag-
nesemia occur, temporary supplementation may
be required.

● Monitor CBC with differential and hemoglobin
and hematocrit closely during therapy.

● Paget’s Disease: Monitor serum alkaline phos-
phatase prior to and periodically during therapy
to monitor effectiveness.

Potential Nursing Diagnoses
Risk for injury (Indications)

Implementation
● Vigorous saline hydration alone may be sufficient

to treat mild, asymptomatic hypercalcemia. Ade-
quate rehydration is required prior to administra-
tion.

● Patients on long-term therapy should have 1200
mg of oral calcium and 800–1000 units of Vita-
min D each day.

● Patients treated for Paget’s disease should re-
ceive 1500 mg elemental calcium and 800 IU of
vitamin D daily, particularly during the 2 wk after
dosing. Patients with osteoporosis should take
1200 mg of calcium and 800–1000 IU of Vitamin
D daily.

● Administration of acetaminophen or ibuprofen
following administration may reduce the inci-
dence of acute-phase reaction symptoms.

IV Administration

● pH: 5.5.
● Intermittent Infusion: Diluent: Reconstitute

Zometa by adding 5 mL of sterile water for injec-
tion to each vial for a solution containing 4 mg of
zoledronic acid. Medication must be completely
dissolved prior to withdrawal of solution. Dilute
4-mg dose further with 100 mL of 0.9% NaCl or
D5W. If not used immediately, may be refriger-
ated for up to 24 hr. Reclast comes ready to use 5
mg in 100-mL solution. If refrigerated, allow so-
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lution to reach room temperature prior to admin-
istration. Do not administer solution that is dis-
colored or contains particulate matter. Rate:
Administer as a single infusion over at least 15
min. Rapid infusions increase risk of renal deteri-
oration and renal failure.

● Y-Site Compatibility: acyclovir, alfentanil, allo-
purinol, amifostine, amikacin, aminophylline,
amiodarone, amphotericin B colloidal, ampho-
tericin B lipid complex, amphotericin B lipo-
some, ampicillin/sulbactam, anidulafungin, arga-
troban, atracurium, azithromycin, aztreonam,
bivalirudin, bleomycin, bumetanide, buprenor-
phine, busulfan, butorphanol, carboplatin, car-
mustine, caspofungin, cafazolin, cefepime, cefo-
taxime, cefotetan, cefotitin, ceftazidime,
ceftriaxone, cefuroxime, chloramphenicol, cipro-
floxacin, cisatracurium, cisplatin, clindamycin,
cyclophosphamide, cyclosporine, cytarabine, da-
carbazine, dactinomycin, daptomycin, daumo-
rubicin hydrochloride, dexamethasone, dexme-
detomidine, dexrazoxane, digoxin, diltiazem,
diphenhydramine, dobutamine, dolasetron, doce-
taxel, dopamine, doxacurium, doxorubicin hy-
drochloride, doxycycline, droperidol, enalaprilat,
ephedrine, epinephrine, epirubicin, eptifibatide,
ertapenem, erythromycin, esmolol, etoposide,
etoposide phosphate, famotidine, fenoldopam,
fentanyl, fluconazole, fludarabine, fluorouracil,
foscarnet, fosphenytoin, furosemide, ganciclovir,
gemcitabine, gentamicin, glycopyrrolate, granise-
tron, haloperidol, heparin, hydralazine, hydro-
cortisone, hydromorphone, idarubicin, ifosfam-
ide, imipenem/cilastatin, insulin, ketorolac,
labetalol, levofloxacin, lidocaine, linezolid, lora-
zepam, magnesium sulfate, mannitol, mechlor-
ethamine, melphalan, meperidine, meropenem,
mesna, metaraminol, methotrexate, methyldo-
pate, methylprednisolone, metoclopramide, me-
toprolol, metronidazole, midazolam, milrinone,
mitomycin, mitoxantrone, mivacurium, mor-
phine, mycophenolate, nafcillin, nalbuphine, nal-
oxone, nesiritide, nicardipine, nitroglycerin, ni-
troprusside, norepinephrine, octreotide,
ondansetron, oxaliplatin, oxytocin, paclitaxel,
panduronium, pantoprazole, pemetrexed, pen-
tamidine, pentazocine, pentobarbital, phenobar-
bital, phentolamine, phenylephrine, piperacillin/
tazobactam, potassium acetate, potassium chlo-
ride, potassium phosphates, procainamide, pro-
chlorperazine, promethazine, propranolol, quin-
upristin/dalfopristin, ranitidine, remifentanil,
rocuronium, sodium acetate, sodium bicarbon-
ate, sodium phosphates, streptozocin, succinyl-
choline, sufentanil, tacrolimus, teniposide, the-

ophylline, thiopental, thjiotepa, ticarcillin/
clavulanate, tigecycline, tirofiban, tobramycin,
topotecan, trimethoprim/sulfamethoxazole, van-
comycin, vecuronium, verapamil, vinblastine,
vincristine, vinorelbine, voriconazole, zidovu-
dine.

● Y-Site Incompatibility: alemtuzumab, calcium-
containing solutions, dantrolene, diszepam, phe-
nytoin. Manufacturer recommends administra-
tion as a single infusion in a line separate from all
other drugs.

● Additive Incompatibility: Do not mix with so-
lutions containing calcium, such as Lactated
Ringer’s solution.

Patient/Family Teaching
● Explain the purpose of zoledronic acid to patient.

Advise patient to read medication guide prior to
administration.

● Advise patients of the importance of adequate hy-
dration. Patient should be instructed to drink at
least two glasses of water prior to receiving
dose.

● Advise patient to notify health care professional of
all Rx or OTC medications, vitamins, or herbal
products being taken and to consult with health
care professional before taking other medica-
tions.

● Advise patient to eat a balanced diet and consult
health care professional about the need for sup-
plemental calcium and vitamin D.

● Inform patient that severe musculoskeletal pain
may occur within days, months, or yr after start-
ing zoledronic acid. Symptoms may resolve com-
pletely after discontinuation or slow or incom-
plete resolution may occur. Notify health care
professional if severe pain occurs.

● Encourage patient to participate in regular exer-
cise and to modify behaviors that increase the
risk of osteoporosis (stop smoking, reduce alco-
hol consumption).

● Advise patient to inform health care professional
of zoledronic acid therapy prior to dental sur-
gery.

● Advise patient to notify health care professional if
pregnancy is planned or suspected or if breast-
feeding.

● Emphasize the importance of lab tests to monitor
progress.

Evaluation/Desired Outcomes
● Decrease in serum calcium.
● Decrease in serum alkaline phosphatase and the

progression of Paget’s disease.
● Reversal of the progression of osteoporosis with

decreased fractures and other sequelae.
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ZOLMitriptan (zole-mi-trip-tan)
Zomig, Zomig- ZMT
Classification
Therapeutic: vascular headache suppress-
ants
Pharmacologic: 5-HT1 agonists

Pregnancy Category C

Indications
Acute treatment of migraine headache.

Action
Acts as an agonist at specific 5-HT1receptor sites in
intracranial blood vessels and sensory trigeminal
nerves. Therapeutic Effects: Cranial vessel vaso-
constriction with resultant decrease in migraine
headache.

Pharmacokinetics
Absorption: Well absorbed (40%) following oral
and intranasal administration.
Distribution: Unknown.
Metabolism and Excretion: Mostly metabolized
by the liver; some conversion to metabolites that are
more active than zolmitriptan. 8% excreted un-
changed in urine.
Half-life: 3 hr (for zolmitriptan and active metabo-
lite).

TIME/ACTION PROFILE (relief of headache)

ROUTE ONSET PEAK DURATION

PO unknown 1.5 hr* unknown
Intranasal unknown 3 hr unknown

*3 hr for orally disintegrating tablets

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Significant
underlying heart disease (including ischemic heart
disease, history of MI, coronary artery vasospasm,
uncontrolled hypertension); Stroke or transient is-
chemic attack; Peripheral vascular disease (includ-
ing, but not limited to ischemic bowel disease); Con-
current (or within 24 hr) use of other 5-HT
agonists, ergotamine, or ergot-type medications;
Concurrent (or within 2 wk) use of MAO inhibitors;
Hemiplegic or basilar migraine; Symptomatic Wolff-
Parkinson-White syndrome or other arrhythmias.
Use Cautiously in: Cardiovascular risk factors
(hypertension, hypercholesterolemia, cigarette
smoking, obesity, diabetes, strong family history,
menopausal females or males �40 yr [use only if
cardiovascular status has been evaluated and deter-
mined to be safe and 1st dose is administered under

supervision]); Hepatic impairment (use lower
doses); OB, Lactation, Pedi: Safety not established.

Adverse Reactions/Side Effects
CNS: dizziness, drowsiness, vertigo, weakness.
EENT: throat pain/tightness/pressure. CV: MI, an-
gina, chest pain/pressure/tightness/heaviness, hy-
pertension, palpitations. GI: dry mouth, dyspepsia,
dysphagia, nausea. Derm: sweating, warm/cold
sensation. MS: myalgia, myasthenia. Neuro: hypes-
thesia, paresthesia. Misc: feeling of heaviness, pain.

Interactions
Drug-Drug: Because ofqrisk of cerebral vaso-
spasm, avoid concurrent use of other 5-HT ago-
nists (naratriptan, sumatriptan, rizatriptan)
and/or ergot-type preparations (dihydroergo-
tamine). Concurrent use of MAO inhibitorsq
blood levels and risk of toxicity (avoid use within 2
wk of MAO inhibitors). Blood levels may beqby
hormonal contraceptives. Cimetidineqhalf-life
of zolmitriptan and its active metabolite.qrisk of se-
rotonin syndrome when used with SSRI or SNRI
antidepressants.
Drug-Natural Products:qrisk of serotinergic
side effects including serotonin syndrome with St.
John’s wort and SAMe.

Route/Dosage
PO (Adults): 2.5 mg or less initially; if headache
returns, dose may be repeated after 2 hr (not to ex-
ceed 10 mg/24 hr).
Intranasal (Adults): single 5-mg dose; may be re-
peated after 2 hr (not to exceed 10 mg/24 hr).

Availability
Tablets: 2.5 mg, 5 mg. Orally disintegrating
tablets: 2.5 mg, 5 mg. Nasal spray: 5 mg/100 mcL
unit-dose spray device (package of 6).

NURSING IMPLICATIONS
Assessment
● Assess pain location, intensity, duration, and as-

sociated symptoms (photophobia, phonophobia,
nausea, vomiting) during migraine attack.

● Monitor for serotonin syndrome in patients tak-
ing SSRIs or SNRIs concurrently with zolmitrip-
tan.

Potential Nursing Diagnoses
Acute pain (Indications)

Implementation
● Do not confuse zolmitriptan with sumatriptan.
● PO: Initial dose is 2.5 mg. Lower doses can be

achieved by breaking 2.5-mg tablet.
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● Orally disintegrating tablets should be left in the
package until use. Remove from the blister
pouch. Do not push tablet through the blister;
peel open the blister pack with dry hands and
place tablet on tongue. Tablet will dissolve rapidly
and be swallowed with saliva. No liquid is needed
to take the orally disintegrating tablet.

● Intranasal: Remove cap from nasal spray. Hold
upright and block one nostril. Tilt head slightly
back, insert device into opposite nostril, and de-
press plunger. May repeat in 2 hr.

Patient/Family Teaching
● Inform patient that zolmitriptan should be used

only during a migraine attack. It is meant to be
used to relieve migraine attack but not to prevent
or reduce the number of attacks.

● Instruct patient to administer zolmitriptan as
soon as symptoms appear, but it may be adminis-
tered any time during an attack. If migraine
symptoms return, a 2nd dose may be used. Allow
at least 2 hr between doses, and do not use more
than 10 mg in any 24-hr period.

● If dose does not relieve headache, additional zol-
mitriptan doses are not likely to be effective; no-
tify health care professional.

● Advise patient that lying down in a darkened
room following zolmitriptan administration may
further help relieve headache.

● May cause dizziness or drowsiness. Caution pa-
tient to avoid driving or other activities requiring
alertness until response to medication is known.

● Advise patient to notify health care professional
prior to next dose of zolmitriptan if pain or tight-
ness in the chest occurs during use. If pain is se-
vere or does not subside, notify health care pro-
fessional immediately. If wheezing; heart
throbbing; swelling of eyelids, face, or lips; skin
rash; skin lumps; or hives occur, notify health
care professional immediately and do not take
more zolmitriptan without approval of health care
professional. If feelings of tingling, heat, flushing,
heaviness, pressure, drowsiness, dizziness, tired-
ness, or sickness develop, discuss with health
care professional at next visit.

● Advise patient to avoid alcohol, which aggravates
headaches, during zolmitriptan use.

● Advise patient to notify health care professional of
all Rx or OTC medications, vitamins, or herbal
products being taken and to consult with health
care professional before taking other medica-
tions. Patients concurrently taking SSRI or SNRI
antidepressants should notify health care profes-
sional promptly if signs of serotonin syndrome
(mental status changes: agitation, hallucinations,
coma; autonomic instability: tachycardia, labile
BP, hyperthermia; neuromuscular aberrations:

hyper-reflexia, incoordination; and/or gastroin-
testinal symptoms: nausea, vomiting, diarrhea)
occur.

● Caution patient not to use zolmitriptan if preg-
nancy is planned or suspected or if breastfeeding.
Adequate contraception should be used during
therapy.

Evaluation/Desired Outcomes
● Relief of migraine attack.

zolpidem (zole-pi-dem)
Ambien, Ambien CR, Edluar, Zolpimist
Classification
Therapeutic: sedative/hypnotics

Schedule IV

Pregnancy Category C

Indications
Insomnia.

Action
Produces CNS depression by binding to GABA recep-
tors. Has no analgesic properties. Therapeutic
Effects: Sedation and induction of sleep.

Pharmacokinetics
Absorption: Rapidly absorbed following oral ad-
ministration. Controlled-release formulation re-
leases 10 mg immediately, then another 2.5 mg
later.
Distribution: Minimal amounts enter breast milk;
remainder of distribution not known.
Metabolism and Excretion: Converted to inac-
tive metabolites, which are excreted by the kidneys.
Half-life: 2.5–3 hr (qin geriatric patients and pa-
tients with hepatic impairment).

TIME/ACTION PROFILE (sedation)

ROUTE ONSET PEAK* DURATION

PO rapid 30 min–2 hr 6–8 hr
PO-ER rapid 2–4 hr 6–8 hr
PO-Spray rapid unknown unknown
SL rapid unknown unknown

*Food delays peak levels and effects

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Sleep ap-
nea.
Use Cautiously in: History of previous psychiatric
illness, suicide attempt, drug or alcohol abuse; He-
patic impairment (initial doseprecommended);
Geri: Geriatric patients (initial doseprecom-
mended); Pulmonary disease; OB, Lactation, Pedi:
Safety not established.
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Adverse Reactions/Side Effects
CNS: daytime drowsiness, dizziness, abnormal
thinking, amnesia, behavior changes, “drugged”
feeling, hallucinations, sleep-driving. GI: diarrhea,
nausea, vomiting. Misc: ANAPHYLACTIC REACTIONS,
hypersensitivity reactions, physical dependence, psy-
chological dependence, tolerance.

Interactions
Drug-Drug: CNS depression mayqwith seda-
tives/hypnotics, alcohol, phenothiazines, tri-
cyclic antidepressants, opioid analgesics, or
antihistamines.
Drug-Natural Products: Concomitant use of
kava-kava, valerian, or chamomile canqCNS
depression.
Drug-Food: Foodpand delays absorption.

Route/Dosage
PO, SL (Adults): Tablets, spray, or SL tablets—
10 mg at bedtime; Extended-release tablets—12.5
mg at bedtime.
PO, SL (Geriatric Patients , Debilitated Pa-
tients, or Patients with Hepatic Impairment):
Tablets, spray or SL tablets—5 mg at bedtime ini-
tially; Extended-release tablets—6.25 mg at bed-
time.

Availability (generic available)
Tablets: 5 mg, 10 mg. Cost: Generic—5 mg
$15.99/30, 10 mg $17.99/30. Extended-release
tablets: 6.25 mg, 12.5 mg. Cost: 6.25 mg $109.99/
30, 12.5 mg $110.99/30. Sublingual tablets (Ed-
luar): 5 mg, 10 mg. Oral spray (Zolpimist): 5
mg/spray (60 sprays/container).

NURSING IMPLICATIONS
Assessment
● Assess mental status, sleep patterns, and potential

for abuse prior to administration. Prolonged use
of �7–10 days may lead to physical and psycho-
logical dependence. Limit amount of drug avail-
able to the patient.

● Assess alertness at time of peak effect. Notify
health care professional if desired sedation does
not occur.

● Assess patient for pain. Medicate as needed. Un-
treated pain decreases sedative effects.

Potential Nursing Diagnoses
Insomnia (Indications)
Risk for injury (Side Effects)

Implementation
● Before administering, reduce external stimuli and

provide comfort measures to increase effective-
ness of medication.

● Protect patient from injury. Raise bed side
rails. Assist with ambulation. Take patient’s
cigarettes.

● PO: Tablets should be swallowed whole with
full glass of water. For faster onset of sleep, do
not administer with or immediately after a
meal.

● Swallow extended-release tablets whole; do not
crush, break, or chew.

● SL: To open the blister pack, separate the individ-
ual blisters at the perforations. Peel off top layer
of paper and push tablet through foil. Place the
tablet under the tongue, allow to disintegrate; do
not swallow or take with water.

● Oral Spray: Do not take with or immediately af-
ter a meal. Spray is a clear, colorless, and cherry-
flavor solution.

Patient/Family Teaching
● Instruct patient to take zolpidem as directed. Ad-

vise patient not to take zolpidem unless able to
stay in bed a full night (7–8 hours) before being
active again. Do not take more than the amount
prescribed because of the habit-forming poten-
tial. Not recommended for use longer than 7–10
days. If used for 2 wk or longer, abrupt with-
drawal may result in fatigue, nausea, flushing,
light-headedness, uncontrolled crying, vomiting,
GI upset, panic attack, or nervousness. Instruct
patient to read Patient Information for correct
product before taking and with each Rx refill,
changes may occur.

● Because of rapid onset, advise patient to go to
bed immediately after taking zolpidem.

● May cause daytime drowsiness or dizziness. Ad-
vise patient to avoid driving or other activities re-
quiring alertness until response to this medica-
tion is known.

● Caution patient that complex sleep-related behav-
iors (sleep-driving) may occur while asleep.

● Advise patient to notify health care professional
immediately if signs of anaphylaxis (swelling of
the tongue or throat, trouble breathing, and nau-
sea and vomiting) occur.

● Caution patient to avoid concurrent use of alco-
hol or other CNS depressants.

● Oral Spray: To prime, patients should be told to
point the black spray opening away from their
face and other people and spray 5 times. For ad-
ministration, hold container upright with the
black spray opening pointed directly into the
mouth. Press down fully on pump to make sure a
full dose (5 mg) is sprayed directly into mouth
over tongue. For 10-mg dose, a second spray
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should be administered. If not used for 14 days,
re-prime with 1 spray.

Evaluation/Desired Outcomes
● Relief of insomnia.

REMS

zonisamide (zoe-niss-a-mide)
Zonegran
Classification
Therapeutic: anticonvulsants
Pharmacologic: sulfonamides

Pregnancy Category C

Indications
Partial seizures in adults.

Action
Raises the threshold for seizures and reduces dura-
tion of seizures probably by action on sodium and
calcium channels. Therapeutic Effects: De-
creased frequency of partial seizures.

Pharmacokinetics
Absorption: Well absorbed following oral admin-
istration.
Distribution: Binds extensively to red blood cells.
Protein Binding: 40%.
Metabolism and Excretion: Mostly metabolized
by the liver; 35% excreted unchanged in urine.
Some metabolism occurs via CYP3A4 enzyme sys-
tem.
Half-life: 63 hr (plasma).

TIME/ACTION PROFILE (blood levels†)

ROUTE ONSET PEAK DURATION

PO unknown 2–6 hr 24 hr

†Requires 2 weeks of dosing to achieve steady-state blood
levels

Contraindications/Precautions
Contraindicated in: Hypersensitivity to zonisam-
ide or sulfonamides.
Use Cautiously in: All patients (mayqrisk of sui-
cidal thoughts/behaviors); Hepatic or renal disease
(may require slower titration/more frequent moni-
toring;qrisk of metabolic acidosis with renal im-
pairment); Patients with respiratory disorders, diar-
rhea, or undergoing surgery (qrisk of metabolic
acidosis); OB, Lactation: Use only if potential benefit
justifies risk to fetus/infant; Pedi: Children �16 yr
(safety not established;qrisk of oligohydrosis, hy-
perthermia, and/or metabolic acidosis).

Adverse Reactions/Side Effects
CNS: SUICIDAL THOUGHTS, drowsiness, fatigue, agita-
tion/irritability, depression, dizziness, psychomotor

slowing, psychosis, weakness. EENT: amblyopia,
tinnitus. Resp: cough, pharyngitis. GI: anorexia,
nausea, vomiting. F and E: metabolic acidosis. GU:
kidney stones. Derm: oligohydrosis (qin chil-
dren), rash. Metab: hyperthermia (qin children).
Neuro: abnormal gait, hyperasthesia, incoordina-
tion, tremor. Misc: ALLERGIC REACTIONS INCLUDING

STEVENS-JOHNSON SYNDROME.

Interactions
Drug-Drug: Drugs that induce or inhibit
CYP3A4 may alter blood levels and effects of zoni-
samide. Blood levels and effects may bepby phe-
nytoin, carbamazepine, phenobarbital, or val-
proate. May enhance the adverse/toxic effect of
carbonic anhydrase inhibitors, avoid combina-
tion.

Route/Dosage
PO (Adults and Children �16 yr): 100 mg once
daily initially for 2 wk, thenqto 200 mg daily for 2
wk; with subsequent increments of 100 mg made at
2-wk intervals as required (range 100–600 mg/
day). Can be given as a single daily dose or in 2 di-
vided doses.
PO (Infants and Children): Initial: 1–2 mg/kg/
day given in two divided doses/day; increase dose in
increments of 0.5–1 mg/kg/day every 2 weeks
(maximum dose: 12 mg/kg/day).

Availability (generic available)
Capsules: 25 mg, 50 mg, 100 mg.

NURSING IMPLICATIONS
Assessment
● Monitor closely for notable changes in behavior

that could indicate the emergence or worsening
of suicidal thoughts or behavior or depression.

● Monitor frequency, duration, and characteristics
of seizures.

● Monitor patient frequently for development of
skin rash. Unexplained rash may require discon-
tinuation of therapy.

● Assess patient for allergy to sulfa drugs.
● Lab Test Considerations: Monitor renal func-

tion periodically during therapy. May causeq
creatinine and BUN.

● Measure serum bicarbonate before starting and
periodically during therapy. Metabolic acidosis
may be more frequent and severe in younger pa-
tients.

● May causeqin serum alkaline phosphatase.

Potential Nursing Diagnoses
Risk for injury (Adverse Reactions)

Implementation
● Do not confuse Zonegran (zonisamide) with Si-

nequan (doxepin).
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● PO: May be administered with or without meals.
Capsules should be swallowed whole.

Patient/Family Teaching
● Instruct patient to take zonisamide as directed,

even if feeling well. Consult health care profes-
sional if a dose is missed. Do not discontinue
abruptly without consulting health care profes-
sional; may cause seizures. Instruct patient to
read the Medication Guide before starting and
with each Rx refill, changes may occur.

● Instruct patient to contact health care profes-
sional immediately if skin rash occurs or seizures
worsen. Patient should also contact health care
professional if a child taking zonisamide is not
sweating as usual, with or without a fever, or if
they develop fever, sore throat, oral ulcers, easy
bruising, depression, unusual thoughts, speech
or language problems.

● May cause drowsiness. Caution patient to avoid
driving or other activities requiring alertness until
cleared by physician and effects of medication is
known.

● Advise patient to increase fluid intake to at least
6–8 glasses of water/day to minimize risk of kid-
ney stones. Instruct patient to contact health care

professional if symptoms of kidney stones (sud-
den back pain, abdominal pain, blood in urine)
occur.

● Advise patient and family to notify health care
professional if thoughts about suicide or dying,
attempts to commit suicide; new or worse de-
pression; new or worse anxiety; feeling very agi-
tated or restless; panic attacks; trouble sleeping;
new or worse irritability; acting aggressive; being
angry or violent; acting on dangerous impulses;
an extreme increase in activity and talking, other
unusual changes in behavior or mood occur.

● Advise patient to notify health care professional of
all Rx or OTC medications, vitamins, or herbal
products being taken and to consult with health
care professional before taking other medica-
tions.

● May have teratogenic effects. Advise women of
childbearing age to use effective contraception
throughout therapy. Instruct patient to notify
health care professional if pregnancy is planned
or suspected or if planning to breast feed.

Evaluation/Desired Outcomes
● Decrease in frequency and duration of partial sei-

zures.
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acamprosate calcium
(a-cam-pro-sate)
Campral
Classification
Therapeutic: alcohol abuse therapy ad-
juncts
Pharmacologic: gamma aminobutyric acid
(GABA) analogues

Pregnancy Category C

Indications
Maintenance of alcohol abstinence; part of a
comprehensive alcohol abstinence program.

Contraindications/Precautions
Contraindicated in: Hypersensitivity; CCr 30
mL/min or less.
Use Cautiously in: CCr 30–50 mL/min (dose
reduction necessary); History of depression or
suicide attempt; OB: Use only if potential mater-
nal benefit outweighs fetal risk; Lactation, Pedi:
Safety not established.

Adverse Reactions/Side Effects
CNS: abnormal thinking, anxiety, depression,
drowsiness, headache. EENT: abnormal vision.
Resp: cough, dyspnea, pharyngitis, rhinitis. CV:
palpitations, peripheral edema, syncope, vasodi-
lation. GI: abdominal pain, anorexia, constipa-
tion, diarrhea, flatulence,qappetite, nausea,
taste perversion, vomiting. GU:plibido, erectile
dysfunction. Derm: rash. Metab: weight gain.
MS: arthralgia, back pain, mylagia. Neuro:
tremor.

Route/Dosage
PO (Adults): Two 333 mg tablets (666 mg/
dose) three times daily. Lower doses may be ef-
fective in some patients.

Renal Impairment
PO (Adults): CCr 30–50 mL/min—One 333
mg tablet three times daily.

activated charcoal
Acta-Char Liquid-A, Actidose-Aqua,
Aqueous Charcodote, Charac-50,
CharcoAid 2000, Charcodote, In-
sta-Char, Insta-Char Aqueous Suspen-
sion, Liqui-Char, SuperChar Aqueous

Classification
Therapeutic: antidotes
Pharmacologic: adsorbents

Pregnancy Category C

Indications
Acute management of many oral poisonings fol-
lowing emesis/lavage.

Contraindications/Precautions
Contraindicated in: No known contraindica-
tions.
Use Cautiously in: Poisonings due to cyanide,
corrosives, ethanol, methanol, petroleum distil-
lates, organic solvents, mineral acids, or iron;
Endoscopic examination (observation will be ob-
scured).

Adverse Reactions/Side Effects
GI: black stools, constipation, diarrhea, vomit-
ing.

Route/Dosage
Antidote
PO (Adults): 25–100 g (may be repeated q 4–
6 hr).
PO (Children 1–12 yr): 25–50 g (may be re-
peated q 4–6 hr).
PO (Children �1 yr): 1 g/kg (may be repeated
q 4–6 hr).

HIGH ALERT

aldesleukin (al-dess-loo-kin)
interleukin-2, IL-2, Proleukin
Classification
Therapeutic: antineoplastics
Pharmacologic: interleukins

Pregnancy Category C

Indications
Management of metastatic renal cell carcinoma.

Contraindications/Precautions
Contraindicated in: Hypersensitivity to aldes-
leukin or mannitol; Cross-sensitivity to Esche-
richia coli—derived proteins may occur; His-
tory of cardiac or pulmonary disease as assessed
by abnormal thallium stress testing or abnormal
pulmonary function testing; Patients who have ex-
perienced any of the following toxicities during
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previous courses of aldesleukin—sustained ven-
tricular tachycardia (�5 beats), angina pectoris
or MI as indicated by ECG changes, respiratory
problems requiring more than 72 hr of intuba-
tion, pericardial tamponade, renal toxicity re-
quiring more than 72 hr of dialysis, CNS dysfunc-
tion consisting of more than 48 hr of coma or
psychosis, intractable seizures, bowel perforation
or ischemia, GI bleeding requiring surgical inter-
vention; Patients who have had allograft organ
transplantation (qrisk of rejection).
Use Cautiously in: History of cardiovascular,
respiratory, hepatic, or renal disease; History of
seizures or suspected CNS metastases (symptoms
may be exaggerated and seizures may occur);
Patients with child-bearing potential; OB, Lacta-
tion, Pedi: Safety not established.

Adverse Reactions/Side Effects
Resp: APNEA, RESPIRATORY FAILURE, dyspnea, pul-
monary congestion, pulmonary edema, hemopty-
sis, pleural effusion, pneumothorax, tachypnea,
wheezing. CV: CARDIAC ARREST, HF, MI, STROKE,
arrhythmias, hypotension, tachycardia, myocar-
dial ischemia, pericardial effusion, thrombosis.
GI: BOWEL PERFORATION, diarrhea, jaundice, nau-
sea, stomatitis, vomiting, ascites, hepatomegaly.
GU: oliguria/anuria, proteinuria, dysuria, hema-
turia, renal failure. Derm: EXFOLIATATIVE DERMA-
TITIS, pruritus. F and E: acidosis, hypocalcemia,
hypokalemia, hypomagnesemia, hypophospha-
temia, hyperkalemia, hyperuricemia, hyponatre-
mia, metabolic alkalosis. Hemat: anemia, coag-
ulation disorders, leukopenia,
thrombocytopenia, eosinophilia, leukocytosis.
Misc: CAPILLARY LEAK SYNDROME, chills, fever,
weight gain, weight loss.

Route/Dosage
IV (Adults): 600,000 IU/kg (0.037 mg/kg)
every 8 hr for 14 doses. Cycle is repeated once
after a 9-day rest period to a total of 28 doses. Af-
ter a rest period of 7 wk, patients who have had a
beneficial response may be evaluated for addi-
tional courses.

alitretinoin (a-li-tret-i-noyn)
Panretin
Classification
Therapeutic: antineoplastics
Pharmacologic: retinoids

Pregnancy Category D

Indications
Topical treatment of cutaneous lesions from
AIDS-related Kaposi’s sarcoma (KS).

Contraindications/Precautions
Contraindicated in: Hypersensitivity to reti-
noids; OB: Potential for birth defects; Lactation:
Use breast milk alternative.
Use Cautiously in: Patients with childbearing
potential; Pedi: Safety not established.

Adverse Reactions/Side Effects
Local: pain, pruritus, rash, edema, exfoliative,
dermatitis, paresthesia.

Route/Dosage
Topical (Adults): Apply generous coating twice
daily to KS lesions initially; application may be in-
creased to 3–4 times daily.

amoxapine (a-mox-a-peen)
Asendin
Classification
Therapeutic: antidepressants

Pregnancy Category C

Indications
Treatment of various types of depression. Unla-
beled Use: Anxiety, insomnia, neuropathic and
chronic pain syndromes.

Contraindications/Precautions
Contraindicated in: Angle-closure glaucoma;
Recent MI; Prolongation of QTc interval; Cardiac
arrhythmia; Heart failure.
Use Cautiously in: Pre-existing cardiovascular
disease; Prostatic hyperplasia (increased suscep-
tibility to urinary retention); History of seizures
(threshold may be lowered); Mayqrisk of sui-
cide attempt/ideation especially during dose
early treatment or dose adjustment; OB: Use only
if clearly needed and maternal benefits outweigh
risk to fetus; Lactation: May result in sedation in
infant; discontinue drug or bottle feed; Pedi: Sui-
cide risk, especially at initiation of therapy, may
be greater in children and adolescents; Geri: May
be more susceptible to adverse effects; dosage
reduction required.

Adverse Reactions/Side Effects
CNS: NEUROLEPTIC MALIGNANT SYNDROME, fatigue,
sedation, extrapyramidal reactions, tardive dyski-
nesia. EENT: blurred vision, dry eyes, dry mouth.
CV: ARRHYTHMIAS, hypotension, ECG changes.
GI: constipation, increased appetite, weight gain,
paralytic ileus. GU: testicular swelling, urinary
retention. Derm: photosensitivity, rash. Endo:
gynecomastia, sexual dysfunction. Hemat: blood
dyscrasias. Misc: fever.
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Route/Dosage
PO (Adults): 50 mg 2–3 times daily, increase to
100 mg 2–3 times daily by end of 1 week (not to
exceed 300 mg daily in outpatients, 600 mg daily
in divided doses in hospitalized patients). Once
optimal dose is achieved, may be given as a single
bedtime dose; no single dose to exceed 300 mg.
PO (Geriatric Patients): 25 mg 2–3 times
daily, may be increased to 50 mg 2–3 times daily
(not �300 m g/day).

HIGH ALERT

arsenic trioxide
(ar-sen-ik trye-ox-ide )
Trisenox
Classification
Therapeutic: antineoplastics
Pharmacologic: heavy metals

Pregnancy Category D

Indications
Induction of remission and consolidation in

patients with acute promyelocytic leukemia
(APL) who do not respond to or tolerate retinoid
and anthracycline chemotherapy and whose dis-
ease is associated with the presence of the t(15;
17) translocation or PML/RAR-alpha gene ex-
pression.

Contraindications/Precautions
Contraindicated in: Hypersensitivity to arsenic;
OB: Can cause fetal injury; Lactation: Excreted in
breast milk.
Use Cautiously in: Severe renal impairment
(dosepmay be needed if CCr �30 mL/min); He-
patic impairment; Concurrent use of other drugs
that cause QT interval prolongation.
Exercise Extreme Caution in: Pre-existing
electrolyte abnormalities (correct prior to ad-
ministration); concurrent use of drugs known to
prolong QT interval, concurrent use of potassium
wasting diuretics or amphotericin; Pedi: Children
�4 yr (safety not established).

Adverse Reactions/Side Effects
CNS: fatigue, headache, insomnia, weakness.
Resp: hypoxia, dyspnea, pleural effusion. CV:
TORSADE DE POINTES, COMPLETE AV BLOCK, atrial
arrhythmias, QT interval prolongation. GI: ab-
dominal pain, constipation,qliver enzymes. GU:
renal failure. Derm: dermatitis. Endo: hypergly-
cemia, hypoglycemia. F and E: acidosis, hypo-

calcemia, hyperkalemia, hypokalemia, hypomag-
nesemia. Hemat: NEUTROPENIA, APL
DIFFERENTIATION SYNDROME, DISSEMINATED INTRA-
VASCULAR COAGULATION, THROMBOCYTOPENIA, hy-
perleukocytosis, anemia, leukocytosis. MS: back
pain, arthralgia, bone pain, neck pain, limb pain,
myalgia. Misc: allergic reactions, fever, infec-
tion/sepsis.

Route/Dosage
IV (Adults and Children �5 yr): Induc-
tion—0.15 mg/kg/day until bone marrow re-
mission (not to exceed 60 doses); Consolida-
tion— starting 3–6 wk after completion of
induction; 0.15 mg/kg/day for 25 doses over a
period of 5 wk.

ascorbic acid
(as-kor-bik a-sid)

Apo-C, Ascorbicap, Cebid, Cecon,
Cecore-500, Cemill, Cenolate, Cetane,
Cevalin, Cevi-Bid, Flavorcee, Mega-C/
A Plus, Ortho/CS, Sunkist
Classification
Therapeutic: vitamins
Pharmacologic: water soluble vitamins

Pregnancy Category C

Indications
Treatment and prevention of vitamin C deficiency
(scurvy) with dietary supplementation. Supple-
mental therapy in some GI diseases during long-
term parenteral nutrition or chronic hemodialy-
sis. States of increased requirements such as:
Pregnancy, Lactation, Stress, Hyperthyroidism,
Trauma, Burns, Infancy. Unlabeled Use: Pre-
vention of the common cold.

Contraindications/Precautions
Contraindicated in: Tartrazine hypersensitivity
(some products contain tartrazine—FDC yellow
dye #5).
Use Cautiously in: Recurrent kidney stones;
OB: Avoid chronic use of large doses in pregnant
women.

Adverse Reactions/Side Effects
CNS: drowsiness, fatigue, headache, insomnia.
GI: cramps, diarrhea, heartburn, nausea, vomit-
ing. GU: kidney stones. Derm: flushing. Hemat:
deep vein thrombosis, hemolysis (in G6PD defi-
ciency), sickle cell crisis. Local: pain at subcut or
IM sites.
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Route/Dosage
PO (Adults): Scurvy—500 mg/day for at least
14 days. Prevention of deficiency—50–100
mg/day.
PO (Children): Scurvy—100–300 mg/day for
at least 14 days. Prevention of deficiency—
30–45 mg/day.
IM (Adults): Scurvy—100–500 mg/day for at
least 14 days.
IM (Children): Scurvy—100–300 mg/day for
at least 14 days.
IV (Adults and Children): Prevention of defi-
ciency—determined by need.

bethanechol (be-than-e-kole)
Duvoid, Urabeth, Urecholine
Classification
Therapeutic: urinary tract stimulants
Pharmacologic: cholinergics

Pregnancy Category C

Indications
Postpartum and postoperative nonobstructive
urinary retention or urinary retention caused by
neurogenic bladder.

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Mechani-
cal obstruction of the GI or GU tract.
Use Cautiously in: History of asthma; Ulcer dis-
ease; Cardiovascular disease; Epilepsy; Hyperthy-
roidism; Sensitivity to cholinergic agents or ef-
fects; OB: Lactation, Pedi: Safety not established.

Adverse Reactions/Side Effects
CNS: headache, malaise. EENT: lacrimation, mi-
osis. Resp: bronchospasm. CV: HEART BLOCK,
SYNCOPE/CARDIAC ARREST, bradycardia, hypoten-
sion. GI: abdominal discomfort, diarrhea, nau-
sea, salivation, vomiting. GU: urgency. Misc:
flushing, sweating, hypothermia.

Route/Dosage
PO (Adults): 25–50 mg 3 times daily. Dose
may be determined by administering 5–10 mg q
1–2 hr until response is obtained or total of 50
mg administered or by starting with 10 mg, giving
25 mg 6 hr later, then, if needed, 50 mg 6 hr later.
PO (Children): 0.2 mg/kg 3 times daily or 0.15
mg/kg 4 times daily.
Subcut (Adults): 5 mg 3–4 times daily. Dose
may be determined by administering 2.5 mg q
15–30 min until response is obtained or total of
4 doses administered.
Subcut (Children): 0.06 mg/kg 3 times daily or
0.05 mg/kg 4 times daily.

botulism immune globulin
(botyoo-lism im-yoon glob-yoo-
lin)
BabyBIG
Classification
Therapeutic: vaccines/immunizing agents
Pharmacologic: immune globulins

Pregnancy Category UK

Indications
Infant botulism caused by type A or B toxin in
children �1 yr.

Contraindications/Precautions
Contraindicated in: History of severe reactions
to other immunoglobulins; Selective immuno-
globulin A deficiency.
Use Cautiously in: Pre-existing renal impair-
ment, diabetes mellitus, volume depletion, sepsis,
paraproteinemia, concurrent nephrotoxic agents
(qrisk of adverse renal reactions; use lowest
concentration and slowest infusion rate).

Adverse Reactions/Side Effects
Derm: rash. Misc: infusion reactions.

Route/Dosage
IV (Children �1 yr): 1 mL/kg (50 mg/kg) as a
single infusion.

bromocriptine
(broe-moe-krip-teen)

Alti-Bromocriptine, Apo-Bromo-
criptine, Cycloset, Parlodel
Classification
Therapeutic: antiparkinson agents, antidia-
betics
Pharmacologic: dopamine agonists

Pregnancy Category B

Indications
Adjunct to levodopa in the treatment of parkin-
sonism (Parlodel only). Treatment of hyperpro-
lactinemia (amenorrhea/galactorrhea), includ-
ing associated female infertility (Parlodel only).
Treatment of prolactin-secreting adenomas (Par-
lodel only). Treatment of acromegaly (Parlodel
only). Treatment of type 2 diabetes (as adjunct to
diet and exercise) (Cycloset only). Unlabeled
Use: Management of neuroleptic malignant syn-
drome.

Contraindications/Precautions
Contraindicated in: Hypersensitivity to bromo-
criptine, ergot alkaloids, or bisulfites; Severe car-
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diovascular disease or peripheral vascular dis-
ease; History of syncopal migraines (qrisk of
syncope) (Cycloset only); Lactation; Concurrent
use of dopamine antagonists (e.g., clozapine,
olanzapine, ziprasidone) or other dopamine ago-
nists (e.g., ropinirole); Type 1 diabetes (Cycloset
only); Diabetic ketoacidosis (Cycloset only).
Use Cautiously in: Cardiac disease; Mental dis-
turbances; May restore fertility (additional con-
traception may be required if pregnancy is unde-
sirable); Hepatic impairment; Concurrent
antihypertensive therapy (qrisk of hypotension);
OB, Pedi: Safety not established.

Adverse Reactions/Side Effects
CNS: dizziness, drowsiness, confusion, hallucina-
tions, headache, insomnia, nightmares. EENT:
burning eyes, nasal stuffiness, visual distur-
bances. Resp: PULMONARY FIBROSIS, effusions,
pulmonary infiltrates. CV: MI, orthostatic hypo-
tension. GI: nausea, abdominal pain, anorexia,
dry mouth, metallic taste, vomiting. Derm: urti-
caria. MS: leg cramps. Misc: digital vasospasm
(acromegaly only).

Route/Dosage
Parkinsonism
PO (Adults): 1.25 mg 1–2 times daily,qby 2.5
mg/day in 2–4 wk intervals (range is 2.5–100
mg/day in divided doses; up to 40 mg/day have
been used).

Hyperprolactinemia
PO (Adults): 1.25–2.5 mg/day initially, may be
graduallyqq 3–7 days up to 2.5 mg 2–3 times
daily.

Acromegaly
PO (Adults): 1.25–2.5 mg/day for 3 days,qby
1.25–2.5 mg q 3–7 days until optimal response
is obtained (usual range 10–30 mg/day; up to
100 mg/day).

Pituitary Adenomas
PO (Adults): 1.25 mg 2–3 times daily, may be
qover several weeks (range 2.5–20 mg/day).

Type 2 Diabetes (Cycloset only)
PO (Adults): 0.8 mg once daily (within 2 hr of
arising in morning); may beqby 0.8 mg q 7 days
(range 1.6–4.8 mg/day).

Neuroleptic Malignant Syndrome (Unla-
beled)
PO (Adults): 5 mg once daily initially, dose in-
creased as required up to 20 mg/day.

BRONCHODILATORS
(XANTHINES)
aminophylline (am-in-off-i-lin)

Phyllocontin, Truphylline

theophylline (thee-off-i-lin)
Apo-Theo LA, Novo-Theophyl

SR, PMS-Theophylline, Pulmo-
phylline, Quibron-T, Theochron, Theo-24
Classification
Therapeutic: bronchodilators
Pharmacologic: xanthines

Pregnancy Category C

Indications
Long-term control of reversible airway obstruc-
tion caused by asthma or COPD. Increases dia-
phragmatic contractility (aminophylline). Unla-
beled Use: Respiratory and myocardial
stimulant in premature infant apnea (apnea of
prematurity) (aminophylline).

Contraindications/Precautions
Contraindicated in: Hypersensitivity to amino-
phylline or theophylline.
Use Cautiously in: HF, liver disease, or hypo-
thyroidism (dosageprequired); Cardiac ar-
rhythmias; Peptic ulcer disease; Seizure disorder;
OB: Has been used safely; Lactation: Safety not
established; Pedi: Dosageprequired in children
�1 yr; Geri, OB: Dosageprequired due to en-
hanced potential for adverse reaction.

Adverse Reactions/Side Effects
CNS: SEIZURES, anxiety, headache, insomnia, irri-
tability. CV: ARRHYTHMIAS, tachycardia, angina,
palpitations. GI: nausea, vomiting, anorexia.
Neuro: tremor. Derm: rashes.

Route/Dosage
Dose should be determined by theophylline se-
rum level monitoring. Loading dose should bep
or eliminated if theophylline preparation has
been used in preceding 24 hr. Aminophylline is
80% theophylline (100 mg aminophylline � 80
mg theophylline). Extended-release (controlled-
release, sustained-release) products may be given q
8–24 hr, depending upon the formulation.

Aminophylline
PO (Adults and Children): See theophylline
for oral doses.
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IV (Adults): Loading dose—6 mg/kg (4.7 mg/
kg of theophylline) given over 20–30 min, fol-
lowed by 0.7 mg/kg/hr (0.56 mg/kg/hr of the-
ophylline) via continuous infusion (non-smok-
ers); an infusion rate of 0.9 mg/kg/hr (0.72 mg/
kg/hr of theophylline) should be used for smok-
ers.
IV (Geriatric Patients and Adult Patients
with Cor Pulmonale): Loading dose—6 mg/
kg (4.7 mg/kg of theophylline) given over 20–30
min, followed by 0.6 mg/kg/hr (0.47 mg/kg/hr of
theophylline) via continuous infusion.
IV (Adults with HF or Liver Failure): Load-
ing dose—6 mg/kg (4.7 mg/kg of theophylline)
given over 20–30 min, followed by 0.5 mg/kg/hr
(0.39 mg/kg/hr of theophylline) via continuous
infusion.
IV (Children 12–16 yr): Loading dose: 6 mg/
kg (4.7 mg/kg of theophylline) given over 20–30
min, followed by 0.7 mg/kg/hr (0.56 mg/kg/hr of
theophylline) via continuous infusion.
IV (Children 9–12 yr): Loading dose: 6 mg/
kg (4.7 mg/kg of theophylline) given over 20–30
min, followed by 0.9 mg/kg/hr (0.72 mg/kg/hr of
theophylline) via continuous infusion.
IV (Children 1–9 yr): Loading dose: 6 mg/kg
(4.7 mg/kg of theophylline) given over 20–30
min, followed by 1–1.2 mg/kg/hr (0.8–0.96
mg/kg/hr of theophyllne) via continuous infu-
sion.
IV (Children 6 mo–1 yr): Loading dose: 6
mg/kg (4.7 mg/kg of theophylline) given over
20–30 min, followed by 0.6–0.7 mg/kg/hr
(0.48–0.56 mg/kg/hr of theophylline) via con-
tinuous infusion.
IV (Infants 6 wk–6 mo): Loading dose—6
mg/kg (4.7 mg/kg of theophylline) given over
20–30 min, followed by 0.5 mg/kg/hr (0.4 mg/
kg/hr of theophylline) via continuous infusion.

Theophylline
PO (Adults Healthy, Non-smoking): Loading
dose—5 mg/kg, followed by 10 mg/kg/day di-
vided q 8–12 hr (not to exceed 900 mg/day).
PO (Adults with HF, Cor Pulmonale, or
Liver Dysfunction): Loading dose—5 mg/kg,
followed by 5 mg/kg/day divided q 8–12 hr (not
to exceed 400 mg/day).
PO (Children 12–16 yr, Non-smoking):
Loading dose—5 mg/kg, followed by 13 mg/kg/
day divided q 8–12 hr.
PO (Children 9–12 yr, adolescent and
adult smokers � 50 yr): Loading dose—5
mg/kg, followed by 16 mg/kg/day divided q 8–
12 hr.

PO (Children 1–9 yr): Loading dose—5 mg/
kg, followed by 20–24 mg/kg/day divided q 8–
12 hr.
PO (Infants 6 mo–1 yr): Loading dose—5
mg/kg, followed by 12–18 mg/kg/day divided q
6–8 hr.
PO (Infants 6 wk–6 mo): Loading dose—5
mg/kg, followed by 10 mg/kg/day divided q 6–8
hr.
PO (Neonates up to 6 wk): Loading dose—4
mg/kg, followed by 4 mg/kg/day divided q 12 hr.
IV (Adults and Children): See aminophylline
for IV doses.

HIGH ALERT

chlorambucil
(klor-am-byoo-sill)
Leukeran
Classification
Therapeutic: antineoplastics, immunosup-
pressants
Pharmacologic: alkylating agents

Pregnancy Category D

Indications
Management of chronic lymphocytic leukemia,
malignant lymphoma, and Hodgkin’s disease
(alone and in combination with other agents).

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Previous
resistance; OB, Lactation: Can cause fetal or neo-
natal harm; avoid becoming pregnant; do not
breast feed.
Use Cautiously in: Infection; Other chronic de-
bilitating diseases; Geri: More sensitive to effects.

Adverse Reactions/Side Effects
Resp: pulmonary fibrosis. GI: nausea, stomatitis
(rare), vomiting. GU:psperm count, sterility.
Derm: alopecia (rare), dermatitis, rash. Hemat:
LEUKOPENIA, anemia, thrombocytopenia. Metab:
hyperuricemia. Misc: allergic reactions, risk of
second malignancy.

Route/Dosage
PO (Adults): 0.1–0.2 mg/kg/day (3–6 mg/m2/
day) (usual range 4–10 mg/day as a single dose
or in divided doses), then adjust dose on basis of
blood counts; or 0.4 mg/kg (12 mg/m2) twice
weekly,qby 0.1 mg/kg (3 mg/m2) q 2 wk, then
adjusted as necessary.
PO (Geriatric Patients): Initial dose should
not be more than 2–4 mg/day.
PO (Children): 0.1–0.2 mg/kg/day (4.5 mg/
m2/day) single dose or in divided doses.
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clomiPRAMINE
(kloe-mip-ra-meen)
Anafranil
Classification
Therapeutic: antiobsessive agents
Pharmacologic: tricyclic antidepressants

Pregnancy Category C

Indications
Obsessive-Compulsive Disorder (OCD). Unla-
beled Use: Depression, neuropathic pain/
chronic pain.

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Angle-
closure glaucoma; Recent myocardial infarction;
History of QTc interval prolongation; Cardiac ar-
rythmias; Heart failure; Concurrent MAO inhibi-
tor or clonidine use (avoid if possible); OB: Po-
tential for fetal harm or neonatal withdrawal
syndrome; Lactation: Discontinue drug or bottle
feed.
Use Cautiously in: History of seizures (thresh-
old may be lowered); Patients with pre-existing
cardiovascular disease; Older men with prostatic
hyperplasia (may be more susceptible to urinary
retention); Hyperthyroidism (qrisk of arrhyth-
mias); Mayqrisk of suicide attempt/ideation es-
pecially during dose early treatment or dose ad-
justment; risk may be greater in children or
adolescents; Pedi: Children �10 yr (safety not es-
tablished); Geri:qrisk of arrhythmias.

Adverse Reactions/Side Effects
CNS: SEIZURES, lethargy, sedation, weakness, ag-
gressive behavior. EENT: blurred vision, dry
eyes, dry mouth, vestibular disorder. CV: AR-
RHYTHMIAS, ECG changes, orthostatic hypoten-
sion. GI: constipation, nausea, vomiting, weight
gain, eructation. GU: male sexual dysfunction,
urinary retention. Derm: dry skin, photosensitiv-
ity. Endo: gynecomastia. Hemat: anemia. MS:
muscle weakness. Neuro: extrapyramidal reac-
tions. Misc: hyperthermia.

Route/Dosage
PO (Adults): Antiobsessive—25 mg/day,q
over 2-wk period to 100 mg/day in divided doses.
May be furtherqover several weeks up to 250–
300 mg/day in divided doses. Once stabilizing
dose is reached, entire daily dose may be given at
bedtime. Antidepressant—25 mg 3 times daily,
may beqas needed (unlabeled).

PO (Geriatric Patients): 20–30 mg/day ini-
tially, may beqas needed.
PO (Children �10–17 yr): 25 mg/day ini-
tially,qover 2-wk period to 3 mg/kg/day or 100
mg/day (whichever is smaller) in divided doses.
May be furtherqto 3 mg/kg/day or 200 mg/day
(whichever is smaller) in divided doses. Once
stabilizing dose is reached, entire daily dose may
be given at bedtime.

cytomegalovirus immune
globulin
(site-oh-meg-a-loe-vye-rus)
CMVIG, CytoGam
Classification
Therapeutic: vaccines/immunizing agents
Pharmacologic: immune globulins

Pregnancy Category C

Indications
Prevention of cytomegalovirus (CMV) disease as-
sociated with transplantation of kidney, lung,
liver, pancreas, or heart (if transplant is other
than kidney from CMV-positive donors to CMV-
negative recipient, then concurrent ganciclovir
should be considered).

Contraindications/Precautions
Contraindicated in: Hypersensitivity to immune
globulins or albumin; Selective IgA deficiency.
Use Cautiously in: OB: Lactation: Pregnancy or
lactation (safety not established); Renal in-
sufficiency or predisposition to acute renal fail-
ure.

Adverse Reactions/Side Effects
CNS: headache, tremor, anxiety, seizures. He-
mat: pancytopenia, hemolysis, leukopenia.
Resp: wheezing, dyspnea, pulmonary edema.
CV: hypotension, thromboembolism. GI: nausea,
vomiting, hepatic dysfunction. Derm: flushing,
rash. GU: oliguria, anuria, acute renal failure.
MS: back pain, muscle cramps. Misc: allergic
reactions including chills, fever, ANAPHYLAXIS.

Route/Dosage
Kidney Transplant
IV (Adults): 150 mg/kg within 72 hr of trans-
plantation, followed by 100 mg/kg at 2, 4, 6, and
8 wk, then 50 mg/kg at 12 and 16 wk post-trans-
plantation.
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Liver, Pancreas, Lung, or Heart Transplant
IV (Adults): 150 mg/kg within 72 hr of trans-
plantation, and at 2, 4, 6, and 8 wk, then 100 mg/
kg after at 12 and 16 wk post-transplantation.
IV (Children): Safety and efficacy has not been
established in pediatrics, however adult doses
have been used in children.

danazol (da-na-zole)
Cyclomen, Danocrine

Classification
Therapeutic: hormones
Pharmacologic: androgens

Pregnancy Category X

Indications
Treatment of moderate endometriosis that is un-
responsive to conventional therapy. Palliative
therapy of fibrocystic breast disease. Prophylaxis
of hereditary angioedema.

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Male pa-
tients with breast or prostate cancer; Hypercal-
cemia; Severe hepatic, renal, or cardiac disease;
OB, Lactation: Pregnancy or lactation.
Use Cautiously in: Previous history of liver dis-
ease; History of porphyria; Coronary artery dis-
ease; Prepubertal boys.

Adverse Reactions/Side Effects
CNS: emotional lability. EENT: deepening of
voice. CV: edema. GI: hepatitis (cholestatic jaun-
dice). GU: amenorrhea, clitoral enlargement,
testicular atrophy. Derm: acne, hirsutism, oili-
ness. Endo: amenorrhea, anovulation,pbreast
size (women),plibido. Metab: weight gain.

Route/Dosage
PO (Adults and Adolescents): Endome-
triosis—400 mg twice daily (for milder cases
may initiate therapy with 100–200 mg twice
daily). Fibrocystic breast disease— 50–200
mg twice daily. Hereditary angioedema—200
mg 2–3 times daily. Attempt topdosage by 50%
or less q 1–3 mo. If acute attack occurs,qdose
by up to 200 mg/day.

didanosine (dye-dan-oh-seen)
ddI, dideoxyinosine, Videx, Videx EC
Classification
Therapeutic: antiretrovirals

Pharmacologic: nucleoside reverse tran-
scriptase inhibitors

Pregnancy Category B

Indications
HIV infection (with other antiretrovirals).

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Lactation:
Lactation; Concurrent use of ribavirin or allopu-
rinol.
Use Cautiously in: History of gout; Renal im-
pairment (dosage modification required if CCr
�60 mL/min;qrisk of pancreatitis); History of
seizures; Diabetes mellitus; Pedi:qrisk of pan-
creatitis.

Adverse Reactions/Side Effects
CNS: SEIZURES, headache, dizziness, insomnia,
lethargy, pain, weakness. EENT: rhinitis, ear
pain, epistaxis, optic neuritis, parotid gland en-
largement, photophobia, retinal depigmentation,
sialoadenitis. Resp: cough, asthma. CV: arrhyth-
mias, edema, hypertension, vasodilation. GI:
HEPATOMEGALY (WITH STEATOSIS), LIVER FAILURE,
NON-CIRRHOTIC PORTAL HYPERTENSION, PANCREATI-
TIS, anorexia, diarrhea, liver function abnormali-
ties, nausea, vomiting, abdominal pain, constipa-
tion, dry mouth, dyspepsia, flatulence, stomatitis.
GU: urinary frequency. Derm: alopecia, ecchy-
moses, rash. Endo: fat redistribution, hypergly-
cemia. Hemat: granulocytopenia, anemia, bleed-
ing, leukopenia. Metab: LACTIC ACIDOSIS,
hyperlipidemia, hyperuricemia, weight loss. MS:
RHABDOMYOLYSIS, arthritis, myalgia. Neuro: pe-
ripheral neuropathy, poor coordination. Misc:
chills, fever, anaphylactoid reactions.

Route/Dosage
PO (Adults �60 kg): Oral solution—200 mg
bid; Videx EC capsules—400 mg once daily;
with tenofovir—250 mg once daily.
PO (Adults �60 kg): Oral solution—125 mg
bid; Videx EC capsules—250 mg once daily;
with tenofovir—200 mg once daily.
PO (Children 2 wk-8 mo): Oral solution—
100 mg/m2 q 12 hr.
PO (Children �8 mo): Oral solution—120
mg q 12 hr.
PO (Children 6–18 yr and �20 kg): Videx
EC capsules—20–24.9 kg: 200 mg once daily;
25–59.9 kg: 250 mg once daily; �60 kg: 400 mg
once daily.

Renal Impairment
PO (Adults �60 kg): CCr 30–59 mL/min—
Oral solution—100 mg q 12 hr or 200 mg once
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daily; Videx EC capsules— 200 mg once daily;
CCr 10–29 mL/min—Oral solution—150 mg
once daily; Videx EC capsules— 125 mg once
daily; CCr �10 mL/min— Oral solution—100
mg once daily; Videx EC capsules—125 mg
once daily.
PO (Adults �60 kg): CCr 30–59 mL/min—
Oral solution—75 mg q 12 hr or 150 mg once
daily; Videx EC capsules—125 mg once daily; CCr
10–29 mL/min—Oral solution—100 mg once
daily; Videx EC capsules—125 mg once daily; CCr
�10 mL/min—Oral solution—75 mg once
daily; Videx EC capsules—not to be used.

dipyridamole
(dye-peer-id-a-mole)

Apo-Dipyridamole, Dipridacot,
Novodipiradol, Persantine, Persantine
IV
Classification
Therapeutic: antiplatelet agents, diagnostic
agents (coronary vasodilators)
Pharmacologic: platelet adhesion inhibitors

Pregnancy Category B

Indications
PO: Prevention of thromboembolism in patients
with prosthetic heart valves (with warfarin).
Maintains patency after surgical grafting proce-
dures, including coronary artery bypass (with as-
pirin). IV: As an alternative to exercise in myo-
cardial perfusion scintigraphy (cardiac stress
testing with radiotracer imaging).

Contraindications/Precautions
Contraindicated in: Hypersensitivity.
Use Cautiously in: Hypotensive patients; Geri:
Appears on Beers list. Geriatric patients may be
more susceptible to orthostatic hypotension; Pa-
tients with platelet defects; Pregnancy (although
safety not established, has been used without
harm during pregnancy); Lactation or children
�12 yr (safety not established).

Adverse Reactions/Side Effects
CNS: dizziness, headache, syncope. IV only, tran-
sient cerebral ischemia, weakness. Resp: IV
only—bronchospasm. CV: IV only—MI, hypo-
tension, arrhythmias, flushing. GI: nausea, diar-
rhea, GI upset, vomiting. Derm: rash.

Route/Dosage
PO (Adults): 225–400 mg/day in 3–4 divided
doses.

IV (Adults): 570 mcg/kg; maximum dose 60
mg.

disulfiram (di-sul-fir-am)
Antabuse
Classification
Therapeutic: alcohol abuse therapy ad-
juncts
Pharmacologic: enzyme inhibitors

Pregnancy Category C

Indications
Management of chronic alcoholism in patients
who require or desire an enforced state of sobri-
ety, which may allow for additional supportive
and psychotherapeutic treatment.

Contraindications/Precautions
Contraindicated in: Hypersensitivity to disulfi-
ram or other thiurams (including those used in
rubber vulcanization and pesticides); Significant
cardiovascular disease; Psychosis; Concurrent or
recent use of metronidazole, paraldehyde, alco-
hol or alcohol-containing products; Lactation:
Lactation.
Use Cautiously in: Diabetes; Hyperthyroidism;
Epilepsy; Cerebral damage; Hepatic or renal im-
pairment; OB, Pedi: Pregnancy or children
(safety not established).

Adverse Reactions/Side Effects
CNS: drowsiness, fatigue, headache, psychoses.
EENT: optic neuritis. GI: HEPATOTOXICITY, metal-
lic/garlic-like taste. GI: erectile dysfunction.
Derm: acneiform eruptions, allergic dermatitis.
Neuro: peripheral neuritis/neuropathy, polyneu-
ritis.

Route/Dosage
PO (Adults): 500 mg/day for 1–2 wk, then 250
mg/day (up to 500 mg/day).

eflornithine (topical)
(ee-flor-ni-theen)
Vaniqa
Classification
Therapeutic: facial hair removers (topical)

Pregnancy Category C

Indications
Reduction of unwanted facial hair in women.
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Contraindications/Precautions
Contraindicated in: Hypersensitivity.
Use Cautiously in: Pregnancy, lactation or chil-
dren �12 yr (safety not established).

Adverse Reactions/Side Effects
Local: burning, rash, stinging, tingling.

Route/Dosage
Topical (Adults): Apply a thin layer to affected
areas of the face and adjacent involved areas un-
der the chin and rub in thoroughly. Do not wash
for 4 hr following application. Use twice daily at
least 8 hr apart.

enfuvirtide (en-foo-veer-tide)
Fuzeon
Classification
Therapeutic: antiretrovirals
Pharmacologic: fusion inhibitors

Pregnancy Category B

Indications
Management of HIV infection in combination
with other antiretrovirals in patients with evi-
dence of progressive HIV-1 replication despite
ongoing treatment.

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Lactation:
Breast feeding not recommended for HIV-in-
fected mothers.
Use Cautiously in: OB: Use only if clearly indi-
cated; Pedi: Safety not established in children �6
yr.

Adverse Reactions/Side Effects
CNS: fatigue. EENT: conjunctivitis. Resp: cough,
pneumonia, sinusitis. GI: diarrhea, nausea, ab-
dominal pain, anorexia, dry mouth, pancreatitis,
weight loss. Local: injection site reactions. MS:
myalgia, limb pain. Misc: hypersensitivity reac-
tions, herpes simplex.

Route/Dosage
Subcut (Adults): 90 mg twice daily.
Subcut (Children 6–16 yr): 2 mg/kg twice
daily (not to exceed 90 mg/dose).

flutamide (floo-ta-mide)
Eulexin
Classification
Therapeutic: antineoplastics
Pharmacologic: antiandrogens

Pregnancy Category D

Indications
Treatment of prostate carcinoma in conjunction
with luteinizing hormone–releasing hormone
(LHRH) analogues such as leuprolide.

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Severe
hepatic impairment.
Use Cautiously in: Severe cardiovascular dis-
ease.

Adverse Reactions/Side Effects
Side effects primarily caused by LHRH antagonist.
CNS: anxiety, confusion, drowsiness, mental de-
pression, nervousness. CV: edema, hypertension.
GI: HEPATOTOXICITY, diarrhea, nausea, vomiting.
GU: erectile dysfunction, loss of libido. Derm:
photosensitivity, rash. Endo: gynecomastia.
Misc: hot flashes.

Route/Dosage
PO (Adults): 250 mg q 8 hr; given concurrently
with leuprolide.

hydroxyurea
(hye-drox-ee-yoor-ee-a)
Droxia, Hydrea
Classification
Therapeutic: antineoplastics
Pharmacologic: antimetabolites

Pregnancy Category D

Indications
Head and neck carcinoma. Ovarian carcinoma.
Resistant chronic myelogenous leukemia. Mela-
noma. Reduction of painful crises in sickle cell
anemia and decreased need for transfusions in
adult patients with a history of recurrent moder-
ate to severe crises (at least 3 in the preceding
yr).

Contraindications/Precautions
Contraindicated in: Hypersensitivity; OB, Lac-
tation: Pregnancy or lactation; Some products
contain tartrazine (FDC yellow dye #5) and
should be avoided in patients with known hyper-
sensitivity.
Use Cautiously in: Patients with childbearing
potential; Renal impairment (close monitoring of
hematologic parameters recommended, dosage
pmay be necessary); Hepatic impairment
(close monitoring of hematologic parameters
recommended); Myeloproliferative disorders
(mayqrisk of vasculitic ulcerations and gan-
grene); Active infections;pbone marrow re-
serve; Other chronic debilitating illness; HIV pa-
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tients receiving didanosine and stavudine (qrisk
of pancreatitis and hepatotoxicity); Geri: May be
more sensitive to effects, lower doses may be re-
quired; Obese patients or patients with edema
(dose should be determined using ideal body
weight).

Adverse Reactions/Side Effects
CNS: drowsiness (large doses). GI: anorexia, di-
arrhea, nausea, vomiting, constipation, hepatitis,
stomatitis. GU: dysuria, infertility, renal tubular
dysfunction. Derm: alopecia, exacerbation of
post-radiation erythema, erythema, pruritus,
rashes. Hemat: leukopenia, anemia, thrombocy-
topenia. Metab: hyperuricemia. Misc: chills, fe-
ver, malaise.

Route/Dosage
Head and Neck Cancer, Ovarian Cancer,
Malignant Melanoma
PO (Adults): 60–80 mg/kg (2–3 g/m2) as a
single daily dose q 3 days or 20–30 mg/kg/day
as a single dose. Therapy should be initiated 7
days prior to radiation and continued.

Resistant Chronic Myelogenous Leukemia
PO (Adults): 20–30 mg/kg/day in 1–2 divided
doses.

Sickle Cell Anemia
PO (Adults and Children): 15 mg/kg/day as a
single dose, mayqby 5 mg/kg/day q 12 wk up to
35 mg/kg/day.

iloprost (eye-lo-prost)
Ventavis
Classification
Therapeutic: vasodilators
Pharmacologic: prostacyclins

Pregnancy Category C

Indications
Pulmonary arterial hypertension (WHO Group
1).

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Systolic
BP �85 mm Hg; Lactation: Lactation.
Use Cautiously in: Concurrent use of drugs or
coexisting medical conditions that mayqrisk of
syncope; COPD, asthma, or acute pulmonary in-
fection (mayqrisk of bronchospasm); Hepatic
impairment (may need toqdosing interval);

Pedi: Safety not established; OB: Use only if ma-
ternal benefit outweighs fetal risk.

Adverse Reactions/Side Effects
CNS: dizziness, fainting, headache, insomnia.
EENT: epistaxis. Resp: cough, bronchospasm,
dyspnea, hemoptysis, wheezing. CV: HF, vasodila-
tion, chest pain, hypotension, peripheral edema,
supraventricular tachycardia. GI: diarrhea, gingi-
val bleeding, nausea, vomiting. GU: renal failure.
Derm: facial flushing. MS: back pain, jaw-mus-
cle spasm, muscle cramps.

Route/Dosage
Inhaln (Adults): 2.5 mcg initially, then 5 mcg/
dose 6–9 times daily; not more than every 2 hr.

Hepatic Impairment
Inhaln (Adults): Child Pugh Class B or C—
Considerqdosing interval to every 3–4 hr.

indinavir (in-din-a-veer)
Crixivan
Classification
Therapeutic: antiretrovirals
Pharmacologic: protease inhibitors

Pregnancy Category C

Indications
HIV infection (with other antiretrovirals). Unla-
beled Use: Prevention of HIV infection after
known exposure (with other antiretrovirals).

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Dehydra-
tion; Concurrent amiodarone, alfuzosin, alprazo-
lam, ergot derivatives, midazolam (PO), pimo-
zide, rifampin, triazolam, or sildenafil (Revatio).
Use Cautiously in: Hepatic impairment (dose
precommended in moderate to severe hepatic
insufficiency caused by cirrhosis); Hemophilia
(qrisk of bleeding); Diabetes mellitus; Lactation,
Pedi: Safety not established; breastfeeding not
recommended in HIV-infected patients.

Adverse Reactions/Side Effects
CNS: dizziness, drowsiness, fatigue, headache,
insomnia, weakness. GI: abdominal pain, acid
regurgitation, altered taste, asymptomatic hyper-
bilirubinemia, diarrhea, nausea, vomiting. GU:
nephrolithiasis. Endo: hyperglycemia. F and E:
KETOACIDOSIS. MS: back pain, flank pain. Misc:
redistribution of body fat.
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Route/Dosage
PO (Adults): 800 mg q 8 hr.

mechlorethamine
(me-klor-eth-a-meen)
Mustargen, nitrogen mustard
Classification
Therapeutic: antineoplastics
Pharmacologic: alkylating agents

Pregnancy Category D

Indications
Part of combination therapy of Hodgkin’s disease
and malignant lymphomas. Used palliatively in:
Bronchogenic carcinoma, Leukemias. Adminis-
tered into cavities (pleural, peritoneal) to pre-
vent reaccumulation of malignant effusions.

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Preg-
nancy; Lactation.
Use Cautiously in: Infections; Decreased bone
marrow reserve; Previous radiotherapy or
chemotherapy (dose reduction required); Obe-
sity or severe edema (dose should be based on
ideal dry body weight); Geri: Geriatric patients or
patients with chronic debilitating illnesses; Pa-
tients with childbearing potential.

Adverse Reactions/Side Effects
CNS: SEIZURES, drowsiness, headache, vertigo,
weakness. GI: nausea, vomiting, anorexia, diar-
rhea. GU: infertility. Derm: rashes, alopecia. He-
mat: LEUKOPENIA, THROMBOCYTOPENIA, anemia.
Local: tissue necrosis, phlebitis at IV site. Me-
tab: hyperuricemia. Misc: reactivation of herpes
zoster.

Route/Dosage
IV (Adults and Children): 0.4 mg/kg as single
dose or divided over 2–4 days (not to exceed
0.2–0.3 mg/kg in patients who have received
previous chemotherapy or radiation therapy); as
part of MOPP regimen for Hodgkin’s lym-
phoma in adults—6 mg/m2 on days 1 and 8 of
28-day cycle; doses in subsequent cycles are de-
termined by blood counts.
Intracavitary (Adults): 0.4 mg/kg.
Intrapericardial (Adults): 0.2 mg/kg.

HIGH ALERT

mercaptopurine
(mer-kap-toe-pyoor-een)
Purinethol

Classification
Therapeutic: antineoplastics
Pharmacologic: antimetabolites

Pregnancy Category D

Indications
Leukemias (with other agents), including: Acute
lymphocytic leukemia, Acute myelogenous leuke-
mia. Unlabeled Use: Treatment of: Some lym-
phomas, Polycythemia vera, Crohn’s disease,
Psoriatic arthritis.

Contraindications/Precautions
Contraindicated in: Hypersensitivity; OB, Lac-
tation: Pregnancy or lactation; Severe liver dis-
ease.
Use Cautiously in: Infections;pbone marrow
reserve; Patients with TPMT enzyme deficiency
(substantial dose reductions are required to
avoid hematologic adverse events); Geri:qrisk
of adverse reactions; Other chronic debilitating
illnesses; OB: Patients with childbearing poten-
tial.

Adverse Reactions/Side Effects
CNS: weakness. GI: HEPATOTOXICITY, anorexia,
diarrhea, nausea, vomiting. Derm: alopecia, hy-
perpigmentation. Endo: gonadal suppression,
oligospermia. Hemat: anemia, leukopenia,
thrombocytopenia. Metab: hyperuricemia.
Misc: HEPATOSPLENIC T-CELL LYMPHOMA, fever.

Route/Dosage
PO (Adults): Initial dose—2.5 mg/kg (80–
100 mg/m2)/day as a single dose or divided
doses; after 4 wk, if necessary, dose may be
slowlyqto 5 mg/kg/day (dose should be
rounded to the nearest 25 mg); maintenance
dose—1.5–2.5 mg/kg (50–100 mg/m2)/day.
PO (Children): 2.5 mg/kg/day (75 mg/m2) sin-
gle dose or divided doses (dose should be
rounded to the nearest 25 mg).

minoxidil (systemic)
(mi-nox-i-dill)
Loniten
Classification
Therapeutic: antihypertensives
Pharmacologic: vasodilators

Pregnancy Category C

Indications
Severe symptomatic hypertension or hyperten-
sion associated with end-organ damage that has
failed to respond to combinations of more con-
ventional therapy.
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Contraindications/Precautions
Contraindicated in: Hypersensitivity; Pheo-
chromocytoma.
Use Cautiously in: Recent MI; Severe renal im-
pairment (can be used in moderate renal impair-
ment); Geri: May be more sensitive to effects;
consider age-relatedpin body mass and hepatic/
renal/cardiovascular function; OB, Lactation:
Safety not established.

Adverse Reactions/Side Effects
CNS: headache. Resp: PULMONARY EDEMA. CV:
HF, ECG changes (alteration in T waves), tachy-
cardia, angina, pericardial effusion. GI: nausea.
Derm: hypertrichosis, pigment changes, rash.
Endo: gynecomastia, menstrual irregularities. F
and E: sodium and water retention. Misc: inter-
mittent claudication.

Route/Dosage
PO (Adults and Children �12 yr): Hyperten-
sion—5 mg once daily or in 2 divided doses;
may double at 3-day intervals; usual range 10–
40 mg/day (for rapid control with careful moni-
toring, doses may be adjusted q 6 hr; up to 100
mg/day has been used).
PO (Children �12 yr): Hypertension—0.2
mg/kg/day (5 mg maximum) as a single dose or
2 divided doses; may be graduallyqat 3-day in-
tervals in increments of 50–100% until response
is obtained; usual range 0.25–1 mg/kg/day (for
rapid control, doses may be adjusted q 6 hr; not
to exceed 50 mg/day).

nelfinavir (nell-finn-a-veer)
Viracept
Classification
Therapeutic: antiretrovirals
Pharmacologic: protease inhibitors

Pregnancy Category B

Indications
HIV infection (with other antiretrovirals).

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Concur-
rent amiodarone, ergot derivatives, midazolam,
quinidine, pimozide, alfuzosin, sildenafil
(Revatio), or triazolam; Lactation: Breastfeeding
should be avoided by HIV-infected patients.
Use Cautiously in: Hemophiliacs (qrisk of
bleeding); Diabetes mellitus (may exacerbate
condition); Hepatic impairment.

Adverse Reactions/Side Effects
CNS: SEIZURES, anxiety, depression, dizziness,
drowsiness, emotional lability, headache, hyper-
kinesia, insomnia, malaise, migraine headache,
sleep disorders, suicidal ideation, weakness.
EENT: acute iritis, pharyngitis, rhinitis, sinusitis.
Resp: dyspnea. GI: diarrhea, anorexia, dyspep-
sia,qliver enzymes, epigastric pain, flatulence,
GI bleeding, hepatitis, nausea, oral ulcerations,
pancreatitis, vomiting. GU: nephrolithiasis, sex-
ual dysfunction. Derm: pruritus, rash, sweating,
urticaria. Endo: fat redistribution, hyperglyce-
mia. F and E: dehydration. Hemat: anemia, leu-
kopenia, thrombocytopenia. Metab: hyperlipid-
emia, hyperuricemia. MS: arthralgia, arthritis,
back pain, myalgia, myopathy. Neuro: myasthe-
nia, paresthesia, . Misc: allergic reactions, fever,
immune reconstitution syndrome.

Route/Dosage
PO (Adults and Children �13 yr): 750 mg 3
times daily or 1250 mg twice daily.
PO (Children 2–13 yr): 20–30 mg/kg 3 times
daily (not to exceed 750 mg 3 times daily).

neostigmine
(nee-oh-stig-meen)
Prostigmin
Classification
Therapeutic: antimyasthenics
Pharmacologic: cholinergics

Pregnancy Category C

Indications
Improvement in muscle strength in symptomatic
treatment of myasthenia gravis. Prevention and
treatment of postoperative bladder distention and
urinary retention or ileus. Reversal of nondepo-
larizing neuromuscular blockers.

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Mechani-
cal obstruction of the GI or GU tract; Lactation:
Lactation.
Use Cautiously in: History of asthma; Ulcer dis-
ease; Cardiovascular disease; Epilepsy; Hyperthy-
roidism; OB: May cause uterine irritability after
IV administration near term; newborns may dis-
play muscle weakness.

Adverse Reactions/Side Effects
CNS: SEIZURES, dizziness, weakness. EENT: lacri-
mation, miosis. Resp: bronchospasm, excess
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secretions. CV: bradycardia, hypotension. GI:
abdominal cramps, diarrhea, excess salivation,
nausea, vomiting. Derm: sweating, rash.

Route/Dosage
Myasthenia Gravis
PO (Adults): 15 mg q 3–4 hr initially;qat daily
intervals until optimal response is achieved.
Usual maintenance dose is 150 mg/day (up to
375 mg/day may be needed).
PO (Children): 2 mg/kg/day (60 mg/m2) in 6–
8 divided doses.
Subcut, IM (Adults): 0.5 mg.
Subcut, IM (Children): 10–40 mcg/kg q 2–3
hr; may give with 10 mcg/kg atropine.

Bladder Atony, Abdominal Distention:
Prevention
IM, Subcut (Adults): 250 mcg q 4–6 hr for 2–
3 days.

Bladder Atony, Abdominal Distention:
Treatment
IM, Subcut (Adults): 500 mcg as needed; may
repeat q 3 hr for 5 doses after bladder has been
emptied for bladder atony.

Antidote for Nondepolarizing Neuromus-
cular Blockers
IV (Adults): 0.5–2 mg slowly; pretreat with
0.6–1.2 mg atropine IV (may be repeated to a
total dose of 5 mg).
IV (Children): 40 mcg/kg with 20 mcg/kg atro-
pine.

olopatadine (nasal spray)
(o-lo-pa-ta-deen)
Patanase
Classification
Therapeutic: allergy, cold, and cough
remedies
Pharmacologic: antihistamines

Pregnancy Category C

Indications
Relief of symptoms of seasonal allergic rhinitis.

Contraindications/Precautions
Contraindicated in: None noted.
Use Cautiously in: Nasal pathology other than
allergic rhinitis; Geri: Dose cautiously; consider
age-relatedpin organ function and concurrent
medications; Lactation, OB: Use only when ma-
ternal benefit outweighs fetal risk; Pedi: Children
�6 yr (safety not established).

Adverse Reactions/Side Effects
CNS: drowsiness, headache. EENT: epistaxis, na-
sal perforation, nasal ulcerations, pharyngolaryn-
geal pain, postnasal drip. GI: bitter taste. Resp:
cough.

Route/Dosage
Intranasal (Adults and Children � 12 yr): 2
sprays in each nostril twice daily.
Intranasal (Children 6–11 yr): 1 spray in
each nostril twice daily.

REMS

omalizumab (o-ma-liz-u-mab)
Xolair
Classification
Therapeutic: antiasthmatics
Pharmacologic: monoclonal antibodies

Pregnancy Category B

Indications
Moderate to severe asthma not controlled by in-
haled corticosteroids.

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Acute
bronchospasm.
Use Cautiously in: Chronic use of inhaled corti-
costeroids; OB: Use only if clearly needed; enroll
pregnant women with at least one exposure to
omalizumab in the Xolair Pregnancy Exposure
Registry (1-866-496-5247); Lactation: Safety not
established; Pedi: Children �12 yr (safety not es-
tablished).

Adverse Reactions/Side Effects
Local: injection site reactions. Misc: allergic re-
actions including ANAPHYLAXIS,qrisk of malig-
nancy.

Route/Dosage
Subcut (Adults and Children �12 yr): 150–
375 mg every 2–4 wk (determined by pretreat-
ment serum IgE level and body weight).

pegaptanib (peg-apt-i-nib)
Macugen
Classification
Therapeutic: ocular agents
Pharmacologic: vascular endothelial
growth-factor antagonists

Pregnancy Category B
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Indications
Neovascular (wet) age-related macular degener-
ation.

Contraindications/Precautions
Contraindicated in: Ocular/periocular infec-
tions.
Use Cautiously in: OB: Use only if maternal
benefit outweighs fetal risk; Lactation, Pedi:
Safety not established.

Adverse Reactions/Side Effects
EENT: cataract, blurred vision, conjunctival
bleeding, irritation/pain,qintraocular pressure,
ocular inflammation, infection (rare), retinal de-
tachment (rare), traumatic cataract formation
(rare). Misc: Anaphylaxis, angioedema.

Route/Dosage
Intravitreal (Adults): 0.3 mg every 6 wk.

penicillamine
(pen-i-sill-a-meen)
Cuprimine, Depen
Classification
Therapeutic: antidotes, antirheumatics
(DMARD), antiurolithics
Pharmacologic: chelating agents

Pregnancy Category D

Indications
Progressive rheumatoid arthritis resistant to con-
ventional therapy. Management of copper depo-
sition in Wilson’s disease. Management of recur-
rent cystine calculi. Unlabeled Use: Adjunct in
the treatment of heavy metal poisoning.

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Cross-
sensitivity with penicillin may exist; Patients cur-
rently receiving gold salts, antimalarials, antineo-
plastics, oxyphenbutazone, or phenylbutazone;
Concurrent use of iron supplements; OB: Preg-
nancy (penicillamine should be avoided in preg-
nant patients with rheumatoid arthritis or cystin-
uria); OB: Lactation.
Use Cautiously in: Renal impairment (in-
creased risk of adverse renal reactions in pa-
tients with rheumatoid arthritis); History of
aplastic anemia due to penicillamine; Patients re-
quiring surgery (may impair wound healing);
Geri: Geriatric patients (increased risk of hema-
tologic toxicity, skin rash and taste abnormality;
dose reduction recommended); OB: Pregnancy

(for patients with Wilson’s disease, limit daily
dose to �1 g. If cesarean section is planned, de-
crease daily dose to 250 mg for last 6 wk of preg-
nancy and until incision is healed).

Adverse Reactions/Side Effects
EENT: blurred vision, eye pain. Resp: coughing,
shortness of breath, wheezing. GI: altered taste,
anorexia, cholestatic jaundice, diarrhea, drug-in-
duced pancreatitis, dyspepsia, epigastric pain,
hepatic dysfunction, nausea, oral ulceration,
vomiting. GU: proteinuria. Derm: pemphigus,
ecchymoses, hives, itching, rashes, wrinkling.
Hemat: APLASTIC ANEMIA, anemia, eosinophilia,
leukopenia, thrombocytopenia, thrombocytosis.
MS: arthralgia, migratory polyarthritis. Neuro:
myasthenia gravis syndrome. Misc: GOODPAS-
TURE’S SYNDROME (GLOMERULONEPHRITIS AND IN-
TRA-ALVEOLAR HEMORRHAGE), allergic reactions,
fever, lymphadenopathy, systemic lupus erythe-
matosus– like syndrome.

Route/Dosage
PO (Adults): Antirheumatic—125–250 mg/
day as a single dose; may be slowly increased up
to 1.5 g/day. Chelating agent (Wilson’s dis-
ease)—250 mg qid. Antiurolithic—500 mg 4
times daily.
PO (Children �6 mo): Chelating agent (Wil-
son’s disease)—250 mg/day as a single dose;
older children may receive the adult dose. Anti-
urolithic—7.5 mg/kg 4 times daily.

PENTobarbital
(pen-toe-bar-bi-tal)
Nembutal
Classification
Therapeutic: anticonvulsants, sedative/hyp-
notics
Pharmacologic: barbiturates

Schedule II (oral and parenteral)

Pregnancy Category D

Indications
Hypnotic agent (short-term). Preoperative seda-
tion and other situations in which sedation is re-
quired. Treatment of seizures. Unlabeled Use:
IV: Induction of coma in selected patients with
cerebral ischemia and management of increased
intracranial pressure (high doses).
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Contraindications/Precautions
Contraindicated in: Hypersensitivity; Contains
alcohol and propylene glycol and should be
avoided in patients with known hypersensitivity or
intolerance; Comatose patients or those with pre-
existing CNS depression (unless used to induce
coma); Uncontrolled severe pain; OB, Lactation:
Pregnancy or lactation.
Use Cautiously in: Hepatic dysfunction; Severe
renal impairment; Patients who may be suicidal
or who may have been addicted to drugs previ-
ously; Geri: Geriatric or debilitated patients (ini-
tial dosageprecommended); Hypovolemic
shock; Hypnotic use should be short-term
(chronic use may lead to dependence).

Adverse Reactions/Side Effects
CNS: drowsiness, hangover, lethargy, delirium,
excitation, mental depression, vertigo. Resp: LA-
RYNGOSPASM, bronchospasm, respiratory depres-
sion. CV: hypotension. GI: constipation, diar-
rhea, nausea, vomiting. Derm: rashes, urticaria.
Local: phlebitis. MS: arthralgia, myalgia, neural-
gia. Misc: hypersensitivity reactions including
ANGIOEDEMA and SERUM SICKNESS, physical depen-
dence, psychological dependence.

Route/Dosage
IM (Adults): Hypnotic/preoperative seda-
tive—150–200 mg.
IM (Children): Sedative—2–6 mg/kg/day in
divided doses. Preoperative sedative—2–6
mg/kg (up to 100 mg/dose).
IV (Adults): Hypnotic/anticonvulsant—100
mg initially; additional small doses may be given
q min up to 500 mg total. Induction of coma—
5–7 mg/kg, then 3–4 mg/kg q 3–4 hr dose ad-
justed by serum level (unlabeled).
IV (Children): Sedative—1–3 mg/kg to a
maximum of 100 mg until asleep. Conscious se-
dation— Initial 2 mg/kg, may repeat q 5–10
min with 1–2 mg/kg until adequate sedation
acheived. Maximum total dose 6 mg/kg or 150–
200 mg. Induction of coma—10–15 mg/kg
slowly over 1–2 hr, followed by a maintenance
infusion of 1–3 mg/kg/hr.

phentermine (fen-ter-meen)
Adipex-P, Suprenza
Classification
Therapeutic: weight control agents
Pharmacologic: appetite suppressants

Schedule IV

Pregnancy Category X

Indications
Short-term treatment of obesity in conjunction
with other interventions (dietary restriction, ex-
ercise); used to produce and maintain weight
loss in patients with a BMI �30 kg/m2 or �27
kg/m2 in the presence of other risk factors (dia-
betes, hypertension, hyperlipidemia).

Contraindications/Precautions
Contraindicated in: Hypersensitivity or known
intolerance to sympathomimetic amines; Cardio-
vascular disease; Hyperthyroidism; Moderate to
severe hypertension; History of drug abuse; Agita-
tion; Glaucoma; Concurrent or recent (within 14
days) MAO inhibitor therapy; Concurrent SSRI
antidepressants; OB, Lactation: Pregnancy or lac-
tation.
Use Cautiously in: Mild hypertension; Diabetes
mellitus; Concurrent use of other weight-loss
drugs; Pedi: Children �16 (orally disintegrating
tablets) or �12 yr (safety not established).

Adverse Reactions/Side Effects
CNS: CNS stimulation, confusion, dizziness, dys-
phoria, euphoria, headache, insomnia, mental
depression, restlessness. EENT: blurred vision.
CV: VALVULAR ABNORMALITIES, hypertension, pal-
pitations, tachycardia. GI: constipation, diarrhea,
dry mouth, nausea, unpleasant taste, vomiting.
GU: changes in libido, erectile dysfunction.
Resp: PULMONARY HYPERTENSION.

Route/Dosage
PO (Adults): Phentermine hydrochloride tab-
lets or capsules—15–37.5 mg once daily;
Phentermine hydrochloride orally disintegrat-
ing tablets—15–30 mg once daily; Phenter-
mine resin complex capsules—15–30 mg
once daily.

HIGH ALERT

POTASSIUM PHOSPHATES
(poe-tass-ee-um foss-fates)
monobasic potassium
phosphate
K-Phos Original

potassium phosphates
Neutra-Phos-K

potassium phosphate
Classification
Therapeutic: antiurolithics, mineral and
electrolyte replacements/supplements

Pregnancy Category C
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Indications
Treatment and prevention of phosphate depletion
in patients who are unable to ingest adequate di-
etary potassium. Adjunct therapy of urinary tract
infections with methenamine hippurate or man-
delate (potassium and sodium phosphates or
monobasic potassium phosphate). Prevention of
calcium urinary stones (potassium and sodium
phosphates or monobasic potassium phosphate).
Phosphate salts of potassium may be used in hy-
pokalemic patients with metabolic acidosis or
coexisting phosphorus deficiency.

Contraindications/Precautions
Contraindicated in: Hyperkalemia; Hyperphos-
phatemia; Hypocalcemia; Severe renal impair-
ment; Untreated Addison’s disease; Severe tissue
trauma; Hyperkalemic familial periodic paralysis.
Use Cautiously in: Hyperparathyroidism; Car-
diac disease; Renal impairment.

Adverse Reactions/Side Effects
Related to hyperphosphatemia, unless otherwise
indicated. CNS: confusion, listlessness, weak-
ness. CV: ARRHYTHMIAS, CARDIAC ARREST, ECG
changes (absent P waves, widening of the QRS
complex with biphasic curve), hypotension, hy-
perkalemia, ARRHYTHMIAS, ECG changes (pro-
longed PR interval, ST segment depression, tall-
tented T waves). GI: diarrhea, abdominal pain,
nausea, vomiting. F and E: hyperkalemia, hyper-
phosphatemia, hypocalcemia, hypomagnesemia.
Local: irritation at IV site, phlebitis. MS: hyper-
kalemia—muscle cramps; hypercalcemia—
tremors. Neuro: flaccid paralysis, heaviness of
legs, paresthesias.

Route/Dosage
Monobasic Potassium Phosphate
PO (Adults and Children �4 yr): 1 g (7.4
mmol) in water 4 times daily.
PO (Children �4 yr): 200 mg (6.4 mmol) in
water 4 times daily.

Potassium Phosphates
PO (Adults and Children �4 yr): 1.45 g (8
mmol) 4 times daily.
PO (Children �4 yr): 200 mg (6.4 mmol)
phosphorus 4 times daily.
IV (Adults): 10 mmol phosphorus/day as an in-
fusion.
IV (Infants): 1.5–2 mmol phosphorus/day as
an infusion.

ranibizumab
(ran-i-bi-zoo-mab)
Lucentis
Classification
Therapeutic: ocular agents
Pharmacologic: monoclonal antibodies

Pregnancy Category C

Indications
Treatment of neovascular (wet) age-related mac-
ular degeneration. Macular edema following reti-
nal vein occlusion.

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Ocular/
periocular infections.
Use Cautiously in: OB: Use only in pregnancy if
clearly needed, use cautiously during lactation;
Pedi: Safety not established.

Adverse Reactions/Side Effects
EENT: conjunctival hemorrhage, eye pain,qin-
traocular pressure, intraocular inflammation, vi-
treal floaters, endophthalmitis, retinal detach-
ment. CV: ARTERIAL THROMBOEMBOLIC EVENTS.

Route/Dosage
Intravitreal (Adults): Macular degenera-
tion—0.5 mg (0.05 mL) once monthly; after 4
mo, injections may be given every 1–3 mo; Mac-
ular edema—0.5 mg (0.05 mL) once monthly.

rifapentine (rif-a-pen-teen)
Priftin
Classification
Therapeutic: antituberculars

Pregnancy Category C

Indications
Treatment of pulmonary tuberculosis: Must be
used in combination with other agents.

Contraindications/Precautions
Contraindicated in: Hypersensitivity to rifapen-
tine or other rifamycins (rifampin or rifabutin).
Use Cautiously in: History of liver disease; OB,
Lactation, Pedi: Pregnancy, lactation, or children
�12 yr (safety not established).
Exercise Extreme Caution in: Concurrent
protease inhibitor therapy.
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Adverse Reactions/Side Effects
CNS: dizziness, headache. Resp: hemoptysis.
CV: hypertension. GI: PSEUDOMEMBRANOUS COLI-
TIS, anorexia, diarrhea, dyspepsia,qliver en-
zymes, nausea, vomiting. GU: hematuria, protein-
uria, pyuria, urinary casts. Derm: acne, pruritus,
rash. Hemat: anemia, leukopenia, lymphopenia,
neutropenia, thrombocytosis. MS: arthralgia.
Misc: pain.

Route/Dosage
Must be used in combination with other antitu-
berculars.
PO (Adults): Intensive phase—600 mg twice
weekly (not less than 72 hr between doses) for 2
mo; continuation phase—600 mg once weekly
for 4 mo.

REMS

saquinavir (sa-kwin-a-vir)
Invirase
Classification
Therapeutic: antiretrovirals
Pharmacologic: protease inhibitors

Pregnancy Category B

Indications
HIV infection with ritonavir (may also add other
antiretrovirals).

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Concur-
rent dihydroergotamine (or other ergot deriva-
tives), midazolam (PO), rifampin, pimozide, sil-
denafil (Revatio), alfuzosin, trazodone, lovastatin,
simvastatin, and triazolam; Severe hepatic impair-
ment; Concurrent use of Class Ia (disopyramide,
quinidine, procainamide), class Ib (flecainide,
propafenone), or class III antiarrhythmics (ami-
odarone, dofetilide, sotalol) (qrisk of arrhyth-
mias); QT interval prolongation; Congenital long
QT syndrome; Refractory hypokalemia or hypo-
magnesemia; Complete AV block (in absence of
pacemaker); Severe hepatic impairment; Lacta-
tion: Breast-feeding not recommended in HIV-in-
fection.
Use Cautiously in: Diabetes mellitus (may ex-
acerbate hyperglycemia; hyperglycemia may pro-
gress to ketoacidosis); Hemophilia (qrisk of
bleeding); OB, Pedi: Pregnancy or children �16
yr (safety not established).

Adverse Reactions/Side Effects
CNS: SEIZURES, confusion, headache, mental de-
pression, psychic disorders, weakness. CV: TOR-

SADES DE POINTES,qPR interval, heart block, QT
interval prolongation, thrombophlebitis. GI: ab-
dominal discomfort, diarrhea,qliver enzymes,
jaundice, nausea. Derm: photosensitivity, severe
cutaneous reactions. Endo: hyperglycemia. He-
mat: acute myeloblastic leukemia, hemolytic
anemia, thrombocytopenia. Neuro: ataxia.
Misc: STEVENS-JOHNSON SYNDROME.

Route/Dosage
PO (Adults): 1000 mg twice daily in combina-
tion with ritonavir 100 mg twice daily.

sodium phosphate
(soe-dee-um foss -fate)
Classification
Therapeutic: mineral and electrolyte re-
placements/supplements
Pharmacologic: phosphate supplements

Pregnancy Category C

Indications
Treatment and prevention of phosphate depletion
in patients who are unable to ingest adequate di-
etary phosphates.

Contraindications/Precautions
Contraindicated in: Hyperphosphatemia; Hy-
pocalcemia; Severe renal impairment.
Use Cautiously in: Hyperparathyroidism; Car-
diac disease; Hypernatremia; Hypertension.

Adverse Reactions/Side Effects
Related to hyperphosphatemia, unless otherwise
indicated. CNS: confusion, listlessness, weak-
ness. Resp: hypernatremia— shortness of
breath. CV: ARRHYTHMIAS, CARDIAC ARREST, ECG
changes (absent P waves, widening of the QRS
complex with biphasic curve), hypotension; hy-
pernatremia—edema. GI: diarrhea, abdominal
pain, nausea, vomiting. F and E: hyperkalemia,
hypernatremia, hyperphosphatemia, hypocal-
cemia, hypomagnesemia. Local: irritation at IV
site, phlebitis. MS: hypocalcemia— tremors.
Neuro: flaccid paralysis, heaviness of legs, par-
esthesias of extremities.

Route/Dosage
IV (Adults): 12–15 mmol phosphorus/L of par-
enteral nutrition.
IV (Children): Hypophosphatemia—0.08–
0.36 mmol/kg over 6 hrs; Maintenance—�25
kg: 0.5–1.5 mmol/kg/day; 25–45 kg: 0.5–1
mmol/kg/day.
IV (Neonates): Maintenance—0.8–1.5 mmol/
kg/day (infused as part of parenteral nutrition).
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*CAPITALS indicates life-threatening; underlines indicate most frequent.

stavudine (stav-yoo-deen)
d4T, Zerit, Zerit XR
Classification
Therapeutic: antiretrovirals
Pharmacologic: nucleoside reverse tran-
scriptase inhibitors

Pregnancy Category C

Indications
HIV infection unresponsive or intolerant to con-
ventional therapy.

Contraindications/Precautions
Contraindicated in: Hypersensitivity.
Use Cautiously in: History of alcohol abuse;
Hepatic impairment; Renal impairment (dosep
and/orqdosing interval recommended if CCr
�50 mL/min); History of peripheral neuropathy;
OB, Lactation: Safety not established; avoid
breastfeeding by HIV-infected mothers because
of transmission of the virus in breast milk; con-
current use with didanosine during pregnancy
mayqthe risk of fetal lactic acidosis.

Adverse Reactions/Side Effects
CNS: headache, insomnia, weakness. GI: HEPA-
TOMEGALY (WITH STEATOSIS), HEPATIC TOXICITY,
PANCREATITIS, anorexia, diarrhea. F and E: LAC-
TIC ACIDOSIS. Hemat: anemia. MS: arthralgia,
myalgia. Endo: fat redistribution. Neuro: pe-
ripheral neuropathy. Misc: IMMUNE RECONSTITU-
TION SYNDROME.

Route/Dosage
PO (Adults �60 kg): 40 mg q 12 hr.
PO (Adults �60 kg): 30 mg q 12 hr.
PO (Children �30 kg): 30 mg q 12 hr.
PO (Children at least 14 days old and �30
kg): 1 mg/kg q 12 hr (not to exceed 40 mg q 12
hr).
PO (Infants birth–13 days): 0.5 mg/kg q 12
hr.

Renal Impairment
PO (Adults �60 kg): CCr 26–50 mL/min—
20 mg q 12 hr; CCr 10–25 mL/min or Hemodi-
alysis—20 mg q 24 hr.
PO (Adults �60 kg): CCr 26–50 mL/min—
15 mg q 12 hr; CCr 10–25 mL/min or Hemodi-
alysis—15 mg q 24 hr.

succimer (sux-i-mer)
Chemet
Classification
Therapeutic: antidotes
Pharmacologic: chelating agents

Pregnancy Category C

Indications
Treatment of lead poisoning in children with
blood lead levels �45 mc g/dL.

Contraindications/Precautions
Contraindicated in: Hypersensitivity or allergy
to succimer; Lactation (should be discouraged
during succimer therapy).
Use Cautiously in: Renal failure (chelates are
not dialyzable); Children (increased risk of brady-
arrhythmias); Children with skeletal muscle my-
opathy (more prone to rare, but serious, adverse
reactions); Geriatric patients (use lower doses to
adjust for decreased renal, hepatic and cardiac
function); Pregnancy or children �1 yr (safety
not established).

Adverse Reactions/Side Effects
CNS: dizziness, drowsiness, headache. EENT:
cloudy film in eye, otitis media, plugged ears, watery
eyes. Resp: cough, nasal congestion, rhinorrhea,
sore throat. CV: arrhythmias. GI: nausea, vomiting,
abdominal cramps, anorexia, diarrhea, elevated
liver function tests, hemorrhoidal symptoms, metal-
lic taste. GU: oliguria, proteinuria, voiding difficulty.
Derm: mucocutaneous eruptions, pruritus, rashes.
Hemat: eosinophilia, thrombocytosis. MS: back,
rib, flank pain;, leg pain. Neuro: paresthesia, sen-
sorimotor neuropathy. Misc: chills, fever, flu-like
syndrome, moniliasis.

Route/Dosage
PO (Adults and Children): 10 mg/kg (350
mg/m2) q 8 hr for 5 days, then reduce to 10 mg/
kg (350 mg/m2) q 12 hr for 2 more wk. Re-
peated courses should follow a 2-wk rest period.

tegaserod (te-gas-er-od)
Zelnorm
Classification
Therapeutic: anti-irritable bowel syndrome
agents
Pharmacologic: 5-HT4 antagonists

Pregnancy Category B
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Indications
Short-term treatment of irritable bowel syndrome
(IBS) in women whose primary symptom is con-
stipation in patients �55 yr. Chronic idiopathic
constipation in patients �55 yr for whom no other
treatment has provided satisfactory relief and/or
who had satisfactory improvement previously with
tegaserod. Only available under an emergency in-
vesitgational new drug (IND) process. To qualify,
patients must have a condition characterized as
immediately life-threatening or requiring hospital-
ization. Physicians would need to make the request
for emergency use through the FDA.

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Moderate
to severe hepatic impairment; Severe renal im-
pairment; History of bowel obstruction, gallblad-
der disease, sphincter of Oddi dysfunction, or in-
tra-abdominal adhesions; Concurrent or frequent
diarrhea; Exclusion criteria for emergency ac-
cess include: History, current diagnosis, or symp-
toms of CV disease, Presence of CV risk factors,
Uncompensated depression or anxiety, Suicidal
ideation or behavior.
Use Cautiously in: Mild hepatic impairment;
Geri: Safety not established; OB: Pregnancy, lacta-
tion or children �18 yr (safety not established).

Adverse Reactions/Side Effects
CNS: headache. GI: diarrhea.

Route/Dosage
PO (Adults): 6 mg twice daily before meals.

temsirolimus
(tem-si-ro-li-mus)
Torisel
Classification
Therapeutic: antineoplastics
Pharmacologic: enzyme inhibitors, kinase
inhibitors

Pregnancy Category D

Indications
Advanced renal cell carcinoma.

Contraindications/Precautions
Contraindicated in: OB, Lactation: Pregnancy
and lactation.
Use Cautiously in: Hypersensitivity to temsiroli-
mus, sirolimus or polysorbate 80; Perioperative
patients (may impair wound healing); Geri:qrisk
for adverse reactions (especially diarrhea, edema,
and pneumonia); OB: Patients which child-bearing
potential; Pedi: Safety not established.

Adverse Reactions/Side Effects
CNS: weakness. EENT: conjunctivitis. CV:
edema, hypertension, venous thromboembolism.
Resp: INTERSTITIAL LUNG DISEASE. GI: BOWEL PER-
FORATION, anorexia, diarrhea,qliver enzymes,
mucositis, nausea. GU: RENAL FAILURE. Derm:
rash, abnormal wound healing. Endo: hypergly-
cemia. F and E: edema, hypophosphatemia. He-
mat: anemia, leukopenia, lymphopenia, throm-
bocytopenia. Metab: hyperlipidemia,
hypertriglyceridemia. Misc: hypersensitivity re-
actions including ANAPHYLAXIS,qrisk of infec-
tions.

Route/Dosage
IV (Adults): 25 mg once weekly; dose modifica-
tion is required for bone marrow toxicity or con-
current use of agents affecting the CYP 3A4 en-
zyme system (pre-treatment with antihistamine is
recommended).

HIGH ALERT

thioguanine
(thye-oh-gwon-een)
6-thioguanine, Lanvis
Classification
Therapeutic: antineoplastics
Pharmacologic: antimetabolites

Pregnancy Category D

Indications
Induction and consolidation of remission in
acute nonlymphocytic leukemia (in combination
with other agents).

Contraindications/Precautions
Contraindicated in: Hypersensitivity; OB, Lac-
tation: Pregnancy or lactation; Tumors with dem-
onstrated resistance to thioguanine or mercapto-
purine (usually complete cross-resistance).
Use Cautiously in: Patients with childbearing
potential; Infections;pbone marrow reserve;
Other chronic debilitating illnesses; Patients
with TPMT enzyme deficiency (substantial dosage
reductions are required to avoid hematologic ad-
verse events).

Adverse Reactions/Side Effects
EENT: loss of vibratory sense. GI: diarrhea, hep-
atotoxicity, jaundice, nausea, stomatitis, vomiting,
anorexia, hepatic veno-occlusive disease. GU:
gonadal suppression. Derm: dermatitis, rash.
Hemat: anemia, leukopenia, thrombocytopenia,
pancytopenia. Metab: hyperuricemia. Neuro:
unsteady gait.
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Route/Dosage
Many other protocols are used.
PO (Adults and Children): Induction—2
mg/kg (75–100 mg/m2) per day, rounded off to
nearest 20 mg given as single dose; after 4 wk
mayqto 3 mg/kg. Maintenance—2–3 mg/kg
(100 mg/m2) per day.

ticlopidine (tye-cloe-pi-deen)
Ticlid
Classification
Therapeutic: antiplatelet agents
Pharmacologic: platelet aggregation inhibi-
tors

Pregnancy Category B

Indications
Prevention of stroke in patients who have had a
completed thrombotic stroke or precursors to
stroke and are unable to tolerate aspirin. Unla-
beled Use: Prevention of subacute stent throm-
bosis in patients receiving intracoronary stents
(given with aspirin).

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Bleeding
disorders; Active bleeding; Severe liver disease.
Use Cautiously in: Risk of bleeding (trauma,
surgery, history of ulcer disease); Renal or hepatic
impairment (dosage adjustments may be neces-
sary); OB, Lactation, Pedi: Safety not established;
Geri: Appears on Beers list. Haveqsensitivity.

Adverse Reactions/Side Effects
CNS: dizziness, headache, weakness. EENT: epi-
staxis, tinnitus. GI: diarrhea, anorexia, GI pain,
qliver enzymes, nausea, vomiting. GU: hematu-
ria. Derm: rash, ecchymoses, pruritus, urticaria.
Hemat: AGRANULOCYTOSIS, APLASTIC ANEMIA, IN-
TRACEREBRAL BLEEDING, NEUTROPENIA, bleeding,
thrombocytopenia. Metab: hypercholesterol-
emia, hypertriglyceridemia.

Route/Dosage
PO (Adults): 250 mg twice daily with food.

tiludronate (tye-loo-droe-nate)
Skelid
Classification
Therapeutic: bone resorption inhibitors
Pharmacologic: biphosphonates

Pregnancy Category C

Indications
Management of Paget’s disease of the bone in pa-
tients with: Serum alkaline phosphatase �2 times
the upper limit of normal, Symptoms, Risk for
complications.

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Inability
to stand/sit upright for at least 30 min; Severe re-
nal impairment (CCr �30 mL/min).
Use Cautiously in: History of upper GI disor-
ders; Invasive dental procedures, cancer, receiv-
ing chemotherapy or corticosteroids, poor oral
hygeine, periodontal disease, dental disease, ane-
mia, coagulopathy, infection, or poorly-fitting
dentures (mayqrisk of jaw osteonecrosis); OB,
Lactation, Pedi: Safety not established.

Adverse Reactions/Side Effects
CNS: anxiety, drowsiness, fatigue, insomnia,
nervousness, syncope, vertigo, weakness, .
EENT: cataracts, conjunctivitis, glaucoma, phar-
yngitis, rhinitis, sinusitis. Resp: bronchitis. CV:
chest pain, dependent edema, hypertension, pe-
ripheral edema. GI: abdominal pain, anorexia,
constipation, diarrhea, dry mouth, dysphagia,
esophageal ulcer, esophagitis, flatulence, gastric
ulcer, gastritis, nausea, tooth disorder, vomiting.
GU: urinary tract infection. Derm: flushing, in-
creased sweating, pruritus, rash, skin disorder.
Endo: hyperparathyroidism. F and E: hypocal-
cemia. MS: musculoskeletal pain, arthrosis, in-
voluntary muscle contractions, osteonecrosis
(primarily of jaw), pathological fractures.
Neuro: paresthesia. Misc: infection.

Route/Dosage
PO (Adults): 400 mg/day taken with 8 oz of
plain water only, for 3 mo.

trifluoperazine
(trye-floo-oh-pair-a-zeen)

Solazine, Stelazine, Terfluzine
Classification
Therapeutic: antipsychotics (conventional)
Pharmacologic: phenothiazines

Pregnancy Category C

Indications
Schizophrenia, nonpsychotic anxiety. Considered
second-line treatment after failure with atypical
antipsychotics. Unlabeled Use: Other psychotic
disorders; bipolar disorder.
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Contraindications/Precautions
Contraindicated in: Hypersensitivity; Cross-
sensitivity with other phenothiazines may exist;
Hypersensitivity to bisulfites (oral concentrate
only); Angle-closure glaucoma; Bone marrow
depression; Severe liver or cardiovascular dis-
ease; Lactation: Discontinue drug or bottle feed.
Use Cautiously in: Geri: Geriatric or debilitated
patients (doseprecommended);qrisk of mor-
tality in elderly patients treated for dementia-re-
lated psychosis; OB: Neonates atqrisk for extra-
pyramidal symptoms and withdrawal after
delivery when exposed during the 3rd trimester;
use only if benefit outweighs risk to fetus; Diabetes
mellitus; Respiratory disease; Prostatic hyperpla-
sia; CNS tumors; Epilepsy; Intestinal obstruction.

Adverse Reactions/Side Effects
CNS: NEUROLEPTIC MALIGNANT SYNDROME, extra-
pyramidal reactions, sedation, tardive dyskinesia.
EENT: dry eyes, blurred vision, lens opacities.
CV: hypotension, tachycardia. GI: constipation,
anorexia, dry mouth, hepatitis, ileus. GU: urinary
retention, priapism. Derm: photosensitivity, pig-
ment changes, rash. Endo: galactorrhea, amen-
orrhea. Hemat: AGRANULOCYTOSIS, leukopenia.
Metab: hyperthermia. Misc: allergic reactions.

Route/Dosage
PO (Adults): Psychoses—2–5 mg 1–2 times
daily (up to 40 mg/day). Anxiety—1–2 mg bid
(not to exceed 6 mg/day or treatment longer than
12 wk).
PO (Children 6–12 yr): 1 mg once or twice
daily (up to 15 mg/day).

trihexyphenidyl
(trye-hex-ee-fen-i-dill)
Artane
Classification
Therapeutic: antiparkinson agents
Pharmacologic: anticholinergics

Pregnancy Category C

Indications
Adjunct in the management of parkinsonian syn-
drome of many causes, including drug-induced
parkinsonism.

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Angle-
closure glaucoma; Acute hemorrhage; Tachycar-
dia secondary to cardiac insufficiency; Thyrotoxi-
cosis; Known alcohol intolerance (elixir only).
Use Cautiously in: Geri, Pedi:qrisk of adverse
reactions; Intestinal obstruction or infection;

Prostatic hyperplasia; Chronic renal, hepatic,
pulmonary, or cardiac disease; OB, Lactation,
Pedi: Safety not established.

Adverse Reactions/Side Effects
CNS: dizziness, nervousness, confusion, drowsi-
ness, headache, psychoses, weakness. EENT:
blurred vision, mydriasis. CV: orthostatic hypo-
tension, tachycardia. GI: dry mouth, nausea,
constipation, vomiting. GU: urinary hesitancy,
urinary retention. Derm: decreased sweating.

Route/Dosage
PO (Adults): 1–2 mg/day initially;qby 2 mg q
3–5 days. Usual maintenance dose is 6–10 mg/
day in 3 divided doses (up to 15 mg/day).

triptorelin (trip-to-rel-in)
Trelstar
Classification
Therapeutic: antineoplastics
Pharmacologic: hormones

Pregnancy Category X

Indications
Palliative treatment of advanced prostate cancer
when orchiectomy or estrogen administration
are contraindicated or unacceptable.

Contraindications/Precautions
Contraindicated in: Hypersensitivity to tripto-
relin or similar agents; OB, Lactation, Pedi: Preg-
nancy, lactation, or children.
Use Cautiously in: Metastatic vertebral lesions
and/or upper or lower urinary tract obstruction
(symptoms may transiently worsen following ini-
tiation of therapy); Renal or hepatic impairment
(may need dosage adjustment).

Adverse Reactions/Side Effects
CNS: STROKE, dizziness, emotional lability, fa-
tigue, headache, insomnia. CV: MYOCARDIAL IN-
FARCTION, hypertension. GI: diarrhea, vomiting.
GU: erectile dysfunction, testicular atrophy, uri-
nary retention, urinary tract infection. Derm:
flushing, pruritus. Hemat: anemia. Local: injec-
tion site pain. Metab: hyperglycemia. MS: mus-
culoskeletal pain. Misc: allergic reactions in-
cluding ANAPHYLAXIS and ANGIOEDEMA.

Route/Dosage
IM (Adults): 3.75 mg monthly or 11.25 mg q 3
mo or 22.5 mg q 6 mo.

verteporfin (ver-te-por-fin)
Visudyne
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Classification
Therapeutic: none assigned
Pharmacologic: photodynamic agents

Pregnancy Category C

Indications
Treatment of age-related macular degeneration
in patients with predominantly classic subfoveal
choroidal neovascularization.

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Por-
phyria; Exposure to direct sunlight.
Use Cautiously in: Moderate/severe hepatic
impairment; Pregnancy, lactation or children
(safety not established).

Adverse Reactions/Side Effects
CNS: headache, weakness. EENT: visual distur-
bances, cataracts, conjunctivitis/conjunctival injection,
dry eyes, ocular itching, severe vision loss, subcon-
junctival/subretinal/vitreous hemorrhage. Derm:
photosensitivity. Local: injection site reactions in-
cluding extravasation and rashes. MS: back pain
(during infusion). Misc: fever, flu-like syndrome.

Route/Dosage
IV (Adults): 6 mg/m2 infused over 10 min, fol-
lowed by appropriate laser light delivery initiated
15 min after the start of the infusion.

ziconotide (zi-ko-no-tide)
Prialt
Classification
Therapeutic: analgesics
Pharmacologic: n-type calcium channel
blockers

Pregnancy Category C

Indications
Management of severe chronic pain when con-
ventional therapies (analgesics or other adjunc-
tive measures) have failed.

Contraindications/Precautions
Contraindicated in: Hypersensitivity; History of
psychosis; Infection at microinfusion injection
site; Uncontrolled bleeding; Spinal cord obstruc-
tion; Lactation: Can cause sedation and side ef-
fects in the infant.
Use Cautiously in: History of suicidal ideation/
psychiatric disorder; Pedi: Safety not established;
OB: Pregnancy; Geri:qsusceptibility to adverse
CNS effects.

Adverse Reactions/Side Effects
CNS: MENINGITIS, confusion, dizziness, drowsi-
ness, headache, impaired memory, weakness,
aphasaia,palertness/responsiveness, cognitive
impairment, hallucinations, memory impairment,
psychiatric symptoms, speech disorder. CV:
changes in BP. EENT: nystagmus, abnormal vi-
sion. GI: nausea, anorexia, vomiting. Local:
catheter/injection site reactions. MS: hypertonia,
urinary retention,qcreatine kinase. Neuro: ab-
normal gait, ataxia. Misc: fever.

Route/Dosage
IT (Adults): up to 2.4 mcg/day initially (0.1
mcg/hr), may be graduallyq2–3 times/wk in
increments of 2.4 mcg/day up to a maximum of
19.2 mcg/day (0.8 mcg/hr) over 21 days.

zileuton (zye-loo-ton)
Zyflo CR
Classification
Therapeutic: bronchodilators
Pharmacologic: leukotriene antagonists

Pregnancy Category C

Indications
Long-term control agent in the management of
asthma.

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Active
liver disease or transaminases �3 times upper
limit of normal.
Use Cautiously in: Acute attacks of asthma;
History of liver disease or alcohol consumption;
OB, Lactation, Pedi: Pregnancy, lactation, or chil-
dren �12 yr (safety not established).

Adverse Reactions/Side Effects
CNS: SUICIDAL THOUGHTS, headache, agitation, ag-
gression, anxiety, depression, dizziness, dream ab-
normalities, hallucinations, insomnia, irritability,
malaise, nervousness, restlessness, somnolence,
tremor, weakness. EENT: conjunctivitis. CV: chest
pain. GI: abdominal pain, constipation, dyspepsia,
flatulence,qliver enzymes, nausea, vomiting. GU:
urinary tract infection, vaginitis. Derm: pruritus.
MS: arthralgia, myalgia, neck pain. Neuro: hyper-
tonia. Misc: fever, lymphadenopathy.

Route/Dosage
PO (Adults and Children �12 yr): 1200 mg
twice daily.
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The following monographs introduce some commonly used natural products. Because the amounts of ac-
tive ingredients in these agents are not standardized or currently subject to FDA guidelines for medicines,
Davis’s Drug Guide for Nurses, although respectful of patients’ right to choose from a variety of thera-
peutic options, does not endorse their routine use unless supervised by a knowledgeable health care pro-
fessional. Users should take into account the possibility of adverse reactions and interactions and consider
the relative lack of data supporting widespread use of these products. Doses are poorly standardized, and
individuals are advised to read package labels carefully to ensure safe and efficacious use.

aloe (al-oh)
Other Name(s):
Aloe vera, Cape aloe, Aloe latex, Burn
plant, Curacao aloe
Classification
Therapeutic: laxatives, wound/ulcer/decubiti
healing agent

Common Uses
PO: Cathartic laxative. Topical: Use on burns/
sunburns, wounds, irritated skin, psoriasis; topi-
cal anti-infective.

Action
PO: Exerts a laxative effect by increasing colonic
motility, reducing water absorption from the
bowel and stimulating bowel, chloride secretion
and water content. Topical: May help accelerate
wound healing through inhibition of thrombox-
ane A2 and increased microcirculation, although
the evidence is inconsistent. May have some ac-
tivity against gram-positive, gram-negative bacte-
ria and yeast. Therapeutic Effects: Relief of
constipation. Improved wound healing.

Pharmacokinetics
Absorption: Unknown.
Distribution: Unknown.
Metabolism and Excretion: Unknown.
Half-life: Unknown.

TIME/ACTION PROFILE

ROUTE ONSET PEAK DURATION

PO, Topical unknown unknown unknown

Contraindications/Precautions
Contraindicated in: Intestinal obstruction; In-
flammatory intestinal diseases (including Crohn’s
disease); Appendicitis and abdominal pain of un-

known origin; OB: Safety not established; Pedi:
Oral aloe not appropriate for children �12 yr.
Use Cautiously in: Renal disease; Fluid or elec-
trolyte abnormalities; Diabetes; Alcohol contain-
ing products should be used cautiously in pa-
tients with known intolerance or liver disease;
Pedi: Cautious use in children �12 yr old.

Adverse Reactions/Side Effects
Derm: Contact dermatitis, skin irritation. Endo:
hypoglycemia. F and E: HYPOKALEMIA, dehydra-
tion. GI: Cramping, diarrhea, laxative depen-
dence (chronic use). GU: hematuria.

Interactions
Natural Product-Drug: Combining oral aloe
with potassium-wasting drugs (e.g., diuretics,
other laxatives, corticosteroids, cisplatin,
amphotericin B) may worsen hypokalemia. Hy-
pokalemia mayqrisk of toxicity from digoxin
and some antiarrhythmics. May have additive
effects with antidiabetic agents. Mayqbleeding
risk with warfarin. Alcohol-containing prepa-
rations may interact with disulfiram and met-
ronidazole.
Natural-Natural:qhypokalemia risk with li-
coriceand horsetail. Additive effects with stimu-
lant laxative herbs and herbs with hypoglycemic
potential.

Route/Commonly Used Doses
PO (Adults): Constipation—100–200 mg
aloe or 50 mg of aloe extract taken in the eve-
ning. Do not use for �1–2 wk without medical
advice; Juice—1 teaspoonful tid after meals.
Topical (Adults): Aloe gel can be applied liber-
ally to affected areas 3–5 times daily.

Availability
Alone or in combination with other herbal
medicinalsOTC; CapsulesOTC; JuiceOTC; Tinc-
ture (1:10 in 50% alcohol)OTC; Topical or
gel or applied directly from cut plant.
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NURSING IMPLICATIONS
Assessment
● Constipation: Assess for abdominal disten-

tion, presence of bowel sounds, and usual pat-
tern of elimination.

● Assess color, consistency, and amount of stool
produced.

● Topical: Perform baseline skin assessment
prior to applying aloe to minor wounds,
burns, and abrasions. Observe the size, char-
acter, and location of the affected area prior to
the application of aloe.

● Note topical response assessing for increased
inflammation, drainage, pain, warmth, and/or
pruritus.

● Lab Test Considerations: Monitor serum
potassium in patients with chronic use and
CBC in patients who self medicate and experi-
ence bloody diarrhea or have ulcerative colitis
or Crohn’s disease.

Potential Nursing Diagnoses
Constipation (Indications)
Risk for impaired skin integrity
Deficient knowledge, related to medication regi-
men

Implementation
● PO: Administer laxative at bedtime to induce a

bowel movement in the morning.
● Topical: Wash hands and then apply liberally

to affected area of skin. Cover broken areas of
skin with a light nonadhering dressing (e.g.,
band-aid dressing with Telfa lining) to facili-
tate keeping area clean. Do not apply an oc-
clusive dressing over site of application.

Patient/Family Teaching
● Constipation: Instruct patients with preexist-

ing intestinal disorders (e.g., ulcerative colitis,
Crohn’s disease, irritable bowel syndrome)
not to take aloe juice without the advice of a
health care professional.

● Counsel patients that the oral juice should not
be taken if they are experiencing abdominal
pain, nausea, vomiting, or fever.

● Inform patients that occasional constipation
may not be an issue but persistent constipation
may represent a more serious health problem
and to consult their health care professional.

● Advise patients to expect laxative response to
the oral juice in 8–12 hr.

● Caution patients that the cathartic effects may
be dramatic and that accompanying dehydra-

tion and electrolyte imbalances may occur. If
severe diarrhea occurs or persists, seek out
treatment from their health care professional.

● Advise patients other than those with spinal
cord injury that laxatives should only be used
for short-term therapy. Although this is consid-
ered by some to be a natural way of correcting
constipation it still carries the risk of electro-
lyte imbalance and dependency with chronic
use.

● Encourage patients to use other forms of
bowel regulation: increasing bulk in the diet,
increasing fluid intake, and increasing mobil-
ity, as appropriate. Normal bowel habits are
individualized and may vary from 3 times/day
to 3 times/wk.

● Advise patients to consume a 1500–2000 mL/
day during therapy to prevent dehydration.

● Direct patients with a known cardiac history
not to take this herbal supplement without the
advice of their health care professional be-
cause of the risk of hypokalemia worsening ar-
rhythmias.

● Caution patients with cardiac history to avoid
straining during bowel movements (Valsalva
maneuver).

● Topical: Advise patients that topical applica-
tions should only be used for minor burns, ab-
rasions, or wounds. Wounds of larger size or
more serious burns should be treated by a
health care professional.

● Instruct patients using topical application on a
nonintact skin surface about signs and symp-
toms of infection (milky or discolored drain-
age, redness, warmth, swelling, pain) and to
promptly seek out treatment of a health care
professional if this occurs.

● Counsel patients that if improvement in the
wound is not occurring or it worsens, stop
treatment with aloe vera and seek the advice of
a health care professional.

● Warn patients with risk factors for delayed
wound healing (e.g., diabetic patients, vascu-
lar disease) not to self-medicate with aloe vera
without the approval of their health care pro-
fessional.

Evaluation
● A soft, formed bowel movement.
● Evacuation of the colon.
● Relief of sunburn pain.
● Wound healing in small localized burns or ab-

rasions.



Name /bks_51510_deglin_dg/51510_bm        01/26/2012 12:01PM     Plate # 0-Compositepg 1347   # 27

NATURAL/HERBAL PRODUCTS 1347

N
A
T
U
R
A
L
/
H
E
R
B
A
L

P
R
O
D
U
C
T
S

*CAPITALS indicates life-threatening; underlines indicate most frequent.

arnica (ar-ni-cuh)
Other Name(s):
Arnica montana, leopard’s bane,
mountain tobacco, mountain snuff,
wolf’s bane
Classification
Therapeutic: immune stimulant, anti-in-
flammatory

Common Uses
Topical treatment of insect bites, bruises, acne,
boils, sprains, muscle, and joint pain.

Action
Polysaccharides in arnica may produce a slight
anti-inflammatory and analgesic effect. Some an-
tibacterial effects are seen, in addition to a coun-
terirritant effect, which may aid in wound heal-
ing. Therapeutic Effects: Decreased
inflammation. Pain relief.

Pharmacokinetics
Absorption: Systemic absorption may occur fol-
lowing topical application to broken skin.
Distribution: Unknown.
Metabolism and Excretion: Unknown.
Half-life: Unknown.

TIME/ACTION PROFILE

ROUTE ONSET PEAK DURATION

Topical unknown unknown unknown

Contraindications/Precautions
Contraindicated in: Not for oral use (except in
highly diluted homeopathic preparations); Ar-
nica allergy; Avoid use on broken skin; Infectious
or inflammatory GI conditions; OB: Pregnancy
and lactation.
Use Cautiously in: Infectious or inflammatory
GI conditions; Surgery (discontinue use 2 weeks
prior to procedure due to antiplatelet effects).

Adverse Reactions/Side Effects
GI: abdominal pain, vomiting, diarrhea (if taken
orally). Derm: edematous dermatitis with pus-
tules (chronic treatment of damaged skin), ec-
zema (prolonged use). Misc: local allergic reac-
tions.

Interactions
Natural Product-Drug: Alcohol-containing
preparations may interact with disulfuram and
metronidazole. Potential for reduced effective-
ness of antihypertensives has been noted. May

potentiate the effects of anticoagulants and an-
tiplatelet agents,increasing the risk of bleed-
ing.
Natural-Natural: May increase risk of bleeding
with clove, garlic, ginger, ginkgo, and gin-
seng.

Route/Commonly Used Doses
Topical (Adults): Topical— rub or massage
arnica tincture, cream or gel onto injured area.
Do not apply to broken skin; Compress—dilute
1 tablespoon of arnica tincture in 1/2 L water.
Wet a gauze pad with solution and apply to af-
fected area for 15 minutes. For use in poultices,
dilute tincture 3 to 10 times with water.

Availability
Cream, tincture, salve, ointment, gel and
oilOTC; Topical (preparations should con-
tain not more than 20-25% arnica tincture
or 15% arnica oil)OTC; Homeopathic
preparationsOTC.

NURSING IMPLICATIONS
Assessment
● Inspect skin for breaks prior to application to

ensure arnica is applied only to an intact sur-
face. Note the size, character, and location of
affected area prior to application of arnica.

● After application, assess the affected area for
signs of allergic response.

● Toxicity and Overdose: Systemic absorp-
tion may result in nausea, vomiting, organ
damage, hypertension, cardiotoxicity, arrhyth-
mias, muscular weakness, collapse, vertigo,
renal dysfunction, coma and death. If ingested
orally, induce emesis and gastric lavage to re-
move undigested contents. Supportive care
may be necessary. Do not take orally or apply
to nonintact skin to avoid systemic absorption.

Potential Nursing Diagnoses
Acute pain (Indications)

Implementation
● Clean skin with a non-alcohol containing

cleanser prior to applying arnica. Apply topi-
cally to affected area, or site of injury ensuring
skin is intact.

● Do not take orally or apply to an open wound
because of potential for systemic absorption
with toxicity.

Patient/Family Teaching
● Teach patients to inspect the affected area for

breaks in the skin and not to apply arnica to
any areas where the skin is broken.
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● Warn patients that use on nonintact skin and
oral ingestion may cause life-threatening toxic-
ity.

● Advise patients that arnica should only be used
for short period of time in the treatment of mi-
nor aches and pains associated with local
muscle, joint or skin pain. Prolonged use may
cause allergic/hypersensitivity reactions to de-
velop.

● Instruct patients taking antihypertensive agents
to avoid concurrent use of arnica.

● Advise female patients to notify health care
professional if pregnancy is planned or sus-
pected. Arnica should be avoided during preg-
nancy.

Evaluation
● Relief of, or improvement in, minor aches and

pains associated with muscle or joint overuse,
or sprains and/or local skin irritation from in-
sect bites, bruises, boils, or acne.

bilberry (bill-beh-ree)
Other Name(s):
Vaccinium myrtillus
Classification
Therapeutic: ocular agents

Common Uses
Visual acuity improvement, atherosclerosis, ve-
nous insufficiency, varicose veins, diabetes melli-
tus, diarrhea, hemorrhoids, peptic ulcer disease,
osteoarthritis and chronic fatigue syndrome.

Action
Anthocyanidins in bilberry have a variety of ef-
fects including increased glycosaminoglycans
synthesis, decreasing vascular permeability, re-
ducing membrane thickness, redistribution of
microvascular blood flow and formation of inter-
stitial fluid. Therapeutic Effects: Decreased in-
flammation. Decreased edema. Decreased blood
glucose. Improved circulation.

Pharmacokinetics
Absorption: Unknown.
Distribution: Unknown.
Metabolism and Excretion: Eliminated by the
kidneys.
Half-life: Unknown.

TIME/ACTION PROFILE

ROUTE ONSET PEAK DURATION

PO Unknown Unknown Unknown

Contraindications/Precautions
Contraindicated in: Hypersensitivity or allergy
to bilberry; Leaves are potentially toxic with
chronic use of 1.5 g/kg/day.
Use Cautiously in: Diabetic patients; Patients at
risk for bleeding; OB: Avoid use in pregnancy due
to lack of safety data.

Adverse Reactions/Side Effects
Endo: low blood sugar. GI: diarrhea, upset
stomach. Hemat: bleeding, bruising.

Interactions
Natural Product-Drug: Mayqeffects of anti-
coagulants and antiplatelet drugs andp
platelet activity. Mayqeffects of antidiabetic
agents and cause hypoglycemia.
Natural-Natural: Avoid use with chromium-
containing herbs and supplements (bilberry con-
tains chromium). Avoid use with herbs with hy-
poglycemic properties.

Route/Commonly Used Doses
PO (Adults): 80-480 mg of bilberry extract daily
in 2-3 divided doses.

Availability
Liquid extract; Tablets; Softgel capsules.

NURSING IMPLICATIONS
Assessment
● Monitor BP periodically during therapy, coag-

ulation panel, blood glucose.
● Lab Test Considerations: Monitor coagu-

lation studies in patients on anticoagulants and
antiplatelet agents.

● Monitor blood glucose periodically during
therapy. May cause hypoglycemia.

Potential Nursing Diagnoses
Activity intolerance (Indications)
Diarrhea (Indications)

Implementation
● Administer without regard to food.

Patient/Family Teaching
● Instruct patient to take bilberry as directed.

Evaluation
● Improvement in vascular insufficiency.
● Decrease in diarrhea.

black cohosh ( blak coe-hosh)
Remifemin

Other Name(s):
baneberry, black snakeroot, bugbane,
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phytoestrogen, rattle root, rattleweed,
rattle top, squawroot
Classification
Therapeutic: none assigned
Do not confuse black cohosh with blue
or white cohosh

Common Uses
Management of menopausal symptoms. Premen-
strual discomfort. Dysmenorrhea. Mild sedative.
Rheumatism.

Action
Therapeutic effects are produced by glycosides
isolated from the fresh or dried rhizome with at-
tached roots. Mechanism of action is unclear.
Therapeutic Effects: May decrease symptoms
of menopause, including hot flashes, sweating,
sleep disturbance, and anxiety. Has no effect on
vaginal epithelium.

Pharmacokinetics
Absorption: Unknown.
Distribution: Unknown.
Metabolism and Excretion: Unknown.
Half-life: Unknown.

TIME/ACTION PROFILE

ROUTE ONSET PEAK DURATION

PO unknown unknown unknown

Contraindications/Precautions
Contraindicated in: OB: Pregnancy and lacta-
tion.
Use Cautiously in: Breast cancer (may increase
risk of metastasis); Hormone-sensitive cancers;
Protein S deficiency (increased risk for thrombo-
sis); Liver disease.

Adverse Reactions/Side Effects
Neuro: SEIZURES (in combination with evening
primrose and chasteberry), headache, dizziness.
GI: GI upset, hepatotoxicity. Derm: rash. Misc:
weight gain, cramping, breast tenderness, vaginal
spotting/bleeding.

Interactions
Natural Product-Drug: Unknown effects when
combined with hormone replacement therapy
and antiestrogens (e.g., tamoxifen). Concur-
rent use with hepatotoxic drugs mayqrisk of
liver damage. Alcohol-containing prepara-
tions may interact with disulfiram and metro-
nidazole. Maypcytotoxic effects of cisplatin.
May precipitate hypotension when used in com-
bination with antihypertensives.

Natural-Natural: Mayqrisk of hepatotoxicity
when used with chaparral, comfrey, kava-
kava, andniacin.

Route/Commonly Used Doses
PO (Adults): Tablets (Remifemin�)—20 mg
bid. Liquid extract—0.3–2 mL bid-tid. Tinc-
ture—2–4 mL bid– tid. Dried rhizome—0.3–
2 g tid. Do not use for more than 6 mo.

Availability
Alone or in combination with other herbal
medicinalsOTC; Tablets (Remifemin��� 20 mg
[best studied black cohosh product])OTC;
Liquid extract (1:1 in 90% alcohol)OTC;
Tincture (1:10 in 60% alcohol)OTC; Dried
rhizome.

NURSING IMPLICATIONS
Assessment
● Assess frequency and severity of menopausal

symptoms.
● Monitor BP for patients on antihypertensive

drugs; may increase effects and cause hypo-
tension.

● Assess for history of seizures or liver disease.

Potential Nursing Diagnoses
Sleep deprivation (Indications)

Implementation
● Administration with food may help to minimize

nausea.

Patient/Family Teaching
● Advise patient to notify health care profes-

sional if pregnancy is planned or suspected.
Avoid use during pregnancy; may induce a
miscarriage.

● Patients with seizures, liver dysfunction, exces-
sive alcohol intake, cancer, or other medical
problems should be advised to consult their
health care professional prior to initiating self-
therapy with this herb.

● Advise patient to consult health care profes-
sional before taking with other estrogen re-
placements.

● Emphasize the importance of continued medi-
cal supervision for Pap smears, mammo-
grams, pelvic examinations, and BP monitor-
ing at the intervals indicated by health care
professional.

Evaluation
● Resolution of menopausal vasomotor symp-

toms.
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chondroitin (konn-droy-tinn)
Other Name(s):
chondroitin polysulfate, CPS, CDS
Classification
Therapeutic: nonopioid analgesics

Common Uses
Osteoarthritis. Ischemic heart disease. Hyperlip-
idemia. Osteoporosis. Ophth: In combination
with sodium hyaluronate, for use as a surgical aid
in cataract extraction or lens implantation, and
as a lubricant.

Action
May serve as a building block of articular carti-
lage. May protect cartilage against degradation.
May have antiatherogenic properties. Therapeu-
tic Effects: Improvement in osteoarthritis symp-
toms.

Pharmacokinetics
Absorption: 8–18% is absorbed orally.
Distribution: Unknown.
Metabolism and Excretion: Unknown.
Half-life: Unknown.

TIME/ACTION PROFILE

ROUTE ONSET PEAK DURATION

PO unknown unknown unknown

Contraindications/Precautions
Contraindicated in: OB: Pregnancy and lacta-
tion.
Use Cautiously in: Asthma (may exacerbate
symptoms); Clotting disorders (mayqrisk of
bleeding); Prostate cancer (mayqrisk of metas-
tasis or recurrence).

Adverse Reactions/Side Effects
GI: heartburn, nausea, diarrhea. Hemat: bleed-
ing (antiplatelet effect). Misc: allergic reactions,
edema, hair loss.

Interactions
Natural Product-Drug: Use of chondroitin with
anticoagulant and antiplatelet drugs, throm-
bolytics, NSAIDs, some cephalosporins, and
valproates mayqrisk of bleeding.
Natural-Natural: Herbs with anticoagulant or
antiplatelet properties mayqbleeding risk when
combined with chondroitin, including: anise,
arnica, chamomile, clove, dong quai, fenu-
greek, feverfew, ginger, ginkgo, Panax gin-
seng, licorice, and others.

Route/Commonly Used Doses
PO (Adults): Osteoarthritis—200–400 mg
2–3 times daily or 1000–1200 mg once daily.
Prevention of recurrent myocardial infarc-
tion—10 grams daily in 3 divided doses for 3
mo followed by 1.5 grams daily in 3 divided
doses as maintenance therapy.
IM (Adults): Osteoarthritis—50 mg twice
weekly for 8 weeks every 4 mo.

Availability
TabletsOTC; CapsulesOTC; Injection (not
available in US); Ophthalmic Drops Rx in com-
bination with sodium hyaluronate (Viscoat).

NURSING IMPLICATIONS
Assessment
● Evaluate drug profile before starting therapy

with this herbal supplement. If the patient is
taking anticoagulants or antiplatelet drugs,
avoid use of this herb.

● Monitor pain (type, location and intensity) and
range of motion on an ongoing basis as an in-
dicator of drug efficacy.

● Evaluate gastric discomfort and instruct pa-
tient to seek out the advice of a health care
professional if persistent gastric discomfort
occurs.

● Assess for signs of bleeding and discontinue
herbal supplement promptly and seek out
healthcare professional for follow up.

Potential Nursing Diagnoses
Chronic pain (Indications)
Impaired physical mobility (Indications)

Implementation
● Administer with food.

Patient/Family Teaching
● Advise patients that this herbal supplement is

usually taken with glucosamine.
● Caution patients who take aspirin or NSAIDs or

other nonprescription medications not to take
this herbal supplement without conferring
with their health care professional.

● Advise female patients to notify health care
professional if pregnancy is planned or sus-
pected or if breastfeeding; avoid use.

● Instruct patients that this medication works by
building up cartilage and that this requires that
the medication be taken consistently over a pe-
riod of time. It is not recommended as a sup-
plemental pain medication.
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Evaluation
● Improvement in pain and range of motion.
● Reduced need for supplemental or break-

through pain medication.

Crataegus Species, see hawthorne.

dong quai (don kwi)
Other Name(s):
Angelica sinensis, Chinese Angelica,
Dang Gui, Danggui, Don Quai, Ligus-
tilides, Phytoestrogen, Radix angeli-
cae gigantis, Tang Kuei, Tan Kue Bai
Zhi
Classification
Therapeutic: none assigned

Common Uses
Premenstrual syndrome. Various uses as a blood
purifier. Topically in combination with other in-
gredients for premature ejaculation.

Action
May have vasodilating and antispasmodic proper-
ties. Binds to estrogen receptors. Therapeutic
Effects: Improved ejaculatory latency.

Pharmacokinetics
Absorption: Unknown.
Distribution: Unknown.
Metabolism and Excretion: Unknown.
Half-life: Unknown.

TIME/ACTION PROFILE

ROUTE ONSET PEAK DURATION

PO unknown unknown unknown

Contraindications/Precautions
Contraindicated in: Allergy to carrot, celery,
mugwort or other members of the Apiaceae fam-
ily; OB: Pregnancy and lactation.
Use Cautiously in: Hormone sensitive cancers
and conditions (may exacerbate effects or stimu-
late growth of cancer cells); Protein S deficiency
(qrisk for thrombosis); Surgery (discontinue 2
weeks prior to procedure).

Adverse Reactions/Side Effects
Derm: photosensitivity. GI: diarrhea. Misc:
Some constituents are carcinogenic and muta-
genic.

Interactions
Natural Product-Drug: Alcohol-containing
preparations may interact with disulfiram and
metronidazole. Use of dong quai with antico-
agulant and antiplatelet drugs, thromboly-
tics, NSAIDs, some cephalosporins, and val-
proates may increase risk of bleeding.
Natural-Natural: Herbs with antiplatelet or an-
ticoagulant properties may increase bleeding risk
when combined with dong quai including:angel-
ica, clove, danshen, garlic, ginger, ginkgo,
panax ginseng, and willow.

Route/Commonly Used Doses
PO (Adults): Bulk herb—3–4.5 g per day in
divided doses with meals; Extract—1 ml (20–
40 drops) three times daily.

Availability
Bulk herbOTC; ExtractOTC.

NURSING IMPLICATIONS
Assessment
● Assess pain and menstrual patterns prior to

and following menstrual cycle to determine ef-
fectiveness of this herbal supplement.

● Assess for pregnancy prior to recommending
use of the herbal supplement and warn
women not to take this herb if pregnancy is
planned or suspected.

● Assess for history of hormone sensitive can-
cers or conditions and warn against use.

● Assess medication profile including prescrip-
tion and over the counter use of products such
as aspirin and ibuprofen based products to
treat menstrual pain.

Potential Nursing Diagnoses
Acute pain (Indications)
Deficient knowledge, related to medication regi-
men (Patient/Family Teaching)

Implementation
● Take with meals.

Patient/Family Teaching
● Warn patients not to take this medication if

pregnant or breastfeeding.
● Inform patients to avoid use of aspirin or other

NSAIDs concurrently because of the risk of
bleeding.

● Notify patients that there are no studies sup-
porting the use of this herbal supplement for
treatment of menopausal symptoms.

● Tell patients to consult their health care pro-
fessional if taking prescription medications
before taking Dong Quai.
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● Discontinue the herbal supplement if diarrhea
or excessive bleeding occurs and contact a
health care provider if symptoms do not re-
solve.

● Instruct patients that photosensitivity may oc-
cur and to wear sun screen and protective
clothing if sun exposure is anticipated.

Evaluation
● Reduction in menstrual pain and cramping

and regular periods with normal flow.

echinacea (Echinacea
Purpurea) (ek-i-nay-sha)
Other Name(s):
American coneflower, black sampson,
black susan, brauneria angustifolia,
kansas snakeroot, purple coneflower,
red sunflower, rudbeckia, sampson
root, scurvy root
Classification
Therapeutic: immune stimulants

Common Uses
Bacterial and viral infections. Prevention and
treatment of colds, coughs, flu, and bronchitis.
Fevers. Wounds and burns. Inflammation of the
mouth and pharynx. Urinary tract infections.
Vaginal candidiasis.

Action
Medicinal parts derived from the roots, leaves, or
whole plant of perennial herb (Echinacea).
Echinacea purpurea herba has been reported to
promote wound healing, which may be due to an
increase in white blood cells, spleen cells, and
increased activity of granulocytes, as well as an
increase in helper T cells and cytokines. E. pur-
purea radix has been shown to have antibacte-
rial, antiviral, anti-inflammatory, and immune-
modulating effects. Therapeutic Effects:
Resolution of respiratory and urinary tract infec-
tions. Decreased duration and intensity of com-
mon cold. Improved wound healing. Stimulates
phagocytosis; inhibits action of hyaluronidase
(secreted by bacteria), which helps bacteria gain
access to healthy cells. Externally, has antifungal
and bacteriostatic properties.

Pharmacokinetics
Absorption: Unknown.
Distribution: Unknown.
Metabolism and Excretion: Unknown.
Half-life: Unknown.

TIME/ACTION PROFILE

ROUTE ONSET PEAK DURATION

PO unknown unknown unknown

Contraindications/Precautions
Contraindicated in: Multiple sclerosis, leuko-
sis, collagenoses, AIDS, tuberculosis, auto-im-
mune diseases; Hypersensitivity and cross-sensi-
tivity in patients allergic to plants in Asteraceae/
Compositae plant family (daisies, chrysanthe-
mums, marigolds, etc”); OB: Pregnancy and lac-
tation.
Use Cautiously in: Diabetes; Pedi: May increase
risk of rash in children; Tinctures should be used
cautiously in alcoholics or patients with liver dis-
ease; Do not take longer than 8 wk—may sup-
press immune function.

Adverse Reactions/Side Effects
CNS: dizziness, fatigue, headache, somnolence.
EENT: tingling sensation on tongue, sore throat.
GI: nausea, vomiting, heartburn, constipation,
abdominal pain, diarrhea. Derm: allergic reac-
tion, rash (more common in children). Misc: fe-
ver.

Interactions
Natural Product-Drug: May possibly interfere
with immunosuppressants because of its im-
munostimulant activity. Mayqrisk for hepaotox-
icity from anabolic steroids, methotrexate,
or ketoconazole when taken with echinacea.
Mayqmidazolam availability.
Natural-Natural: Mayqrisk for hepatotoxicity
when taken with kava.

Route/Commonly Used Doses
PO (Adults): Tablets—6.78 mg tablets, take 2
tabs 3 times daily. Capsules—500–1000 mg 3
times a day for 5–7 days Fluid extract—1–2
mL tid; solid form (6.5:1)—150–300 mg tid.
Should not be used for more than 8 wk at a time.
Tea—1/2 tsp comminuted drug, steeped and
strained after 10 min, 1 cup 5–6 times daily on
the first day, titrating down to 1 cup daily over the
next 5 days. Echinacea purpuren herb juice—
6-9 mL/day. Liquid—20 drops every 2 hr for
the first day of symptoms, then 3 times daily for
up to 10 days.
Topical (Adults): Ointment, lotion, tincture
used externally—1.5–7.5 mL tincture, 2–5 g
dried root.

Availability
CapsulesOTC; Tablets ; Dried RootOTC; The
dried root can be steeped and strained in
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boiling water and taken as a tea; Liquid
extractOTC; 1:1 in 45% alcohol; TinctureOTC; 1:
5 in 45% alcohol; Blended teasOTC; Echinacea
purpuren herb juiceOTC.

NURSING IMPLICATIONS
Assessment
● Assess wound for size, appearance, and drain-

age prior to the start of and periodically during
therapy.

● Assess frequency of common mild illnesses
(such as a cold) in response to use.

Potential Nursing Diagnoses
Risk for impaired skin integrity (Indications)

Implementation
● Tinctures may contain significant concentra-

tions of alcohol and may not be suitable for
children, alcoholics, patients with liver dis-
ease, or those taking disulfiram, metronida-
zole, some cephalosporins, or sulfonylurea
oral antidiabetic agents.

● Prolonged use of this agent may cause over-
stimulation of the immune system, and use be-
yond 8 wk is not recommended. Therapy of
10–14 days is usually considered sufficient.

● May be taken without regard to food.

Patient/Family Teaching
● Herb is more effective for treatment than pre-

vention of colds. Take at first sign of symp-
toms.

● Advise patient to seek immediate treatment for
an illness that does not improve after taking
this herb.

● Instruct patient that the usual course of ther-
apy is 10–14 days and 8 wk is the maximum.

● Inform patient that use of this herb is not rec-
ommended in severe illnesses (e.g., AIDS, tu-
berculosis) or autoimmune diseases (e.g.,
multiple sclerosis, collagen diseases, etc”).

● Caution patient that prolonged use of this herb
may result in overstimulation of the immune
system, possibly with subsequent immunosup-
pression.

● Warn pregnant or breastfeeding women not to
use this herb.

● Instruct patient to consult health care profes-
sional before taking any prescription or OTC
medications concurrently with echinacea.

● Keep tincture in a dark bottle away from sun-
light. Should be taken several times a day.

● Store herb in airtight container away from sun-
light.

Evaluation
● Improved wound healing.
● Infrequent common illnesses.
● Illnesses of shorter duration and less severity.

feverfew (fee-vurr fyoo)
Other Name(s):
Altamisa, Bachelor’s Button, Chrysan-
themum parethenium, Featerfoiul,
Featherfew, Featherfoil, Flirtwort Mid-
summer Daisy, Pyrethrum parthen-
ium, Santa Maria, Tanaceti parthenii,
Wild chamomile, Wild quinine
Classification
Therapeutic: vascular headache suppress-
ants

Common Uses
PO: Migraine headache prophylaxis. Topical:
Toothaches and as an antiseptic.

Action
The sesquiterpene lactone, parthenolide, may
provide feverfew’s migraine prophylaxis effects.
Feverfew may also have antiplatelet and vasodila-
tory effects and block prostaglandin synthesis.
Therapeutic Effects: May reduce the symptoms
and frequency of migraine headaches.

Pharmacokinetics
Absorption: Unknown.
Distribution: Unknown.
Metabolism and Excretion: Unknown.
Half-life: Unknown.

TIME/ACTION PROFILE

ROUTE ONSET PEAK DURATION

PO 2–4 mo unknown unknown

Contraindications/Precautions
Contraindicated in: OB: Pregnancy and lacta-
tion; Feverfew hypersensitivity or allergy to Aster-
aceae/Compositae family plants, including rag-
weed, chrysanthemums, daisies and marigolds.
Use Cautiously in: Use �4 mo (safety and effi-
cacy not established).

Adverse Reactions/Side Effects
CNS: “Post-Feverfew Syndrome” (anxiety, head-
ache, insomnia, muscle and joint aches). CV:
with long-term use—tachycardia. GI: nausea,
vomiting, diarrhea, heartburn, mouth ulceration
and soreness (from chewing fresh leaves).
Derm: contact dermatitis (when used topically).
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Interactions
Natural Product-Drug: Use of feverfew with
anticoagulant and antiplatelet drugs, throm-
bolytics, NSAIDs, some cephalosporins, and
valproates may increase risk of bleeding. Con-
comitant use with NSAIDs may also reduce fe-
verfew effectiveness.
Natural-Natural: Use with anise, arnica,
chamomile, clove, dong quai, fenugreek,
garlic, ginger, gingko, licorice and Panax
ginseng may increase anticoagulant potential of
feverfew.

Route/Commonly Used Doses
PO (Adults): 50–100 mg feverfew extract daily
(standardized to 0.2–0.35% parthenolide) or
50–125 mg freeze-dried leaf daily with or after
food.

Availability
Feverfew extract, standardized to 0.2-0.35%
parthenolideOTC. Freash leaf OTC; Freeze-dried
leaf OTC.

NURSING IMPLICATIONS
Assessment
● Monitor frequency, intensity and duration of

migraine headaches prior to and during ongo-
ing therapy.

● Assess for mouth ulcers or skin ulcerations
during therapy.

Potential Nursing Diagnoses
Acute pain (Indications)
Deficient knowledge, related to medication regi-
men (Patient/Family Teaching)

Implementation
● Take with food or on a full stomach.

Patient/Family Teaching
● Instruct patients to take this medication on a

consistent basis to prevent migraine head-
aches. This herbal supplement is not for treat-
ment of migraines.

● Warn patients about mouth ulcers and sores
and that if this occurs to seek the advice of a
health care professional. Encourage proper
oral hygiene.

● Advise patients not to abruptly stop this prod-
uct because of the possibility of post- feverfew
syndrome. Tell patients that anxiety, headache,
insomnia and muscle aches may indicate with-
drawal. Feverfew should be gradually tapered.

● Review dietary and medication profile of pa-
tient to identify potential interactions. Instruct

patient about other herbs that may interact
with feverfew.

● Counsel patients on anticoagulants not to take
feverfew except as directed by their health
care provider.

● Advise patients to avoid using NSAIDs as this
may reduce the effectiveness of feverfew.

● Instruct patients to look for signs of bleeding
such as unusual bruising or inability to clot af-
ter a cut and to seek the advice of a health care
professional if this occurs.

● Inform patients that feverfew should reduce
the number of migraines and severity of symp-
toms but that duration of the migraine may not
be affected.

Evaluation
● Reduction in the frequency and severity of mi-

graine headaches.

garlic (gar-lik)
Other Name(s):
Alli sativa bulbus, Allium sativum
Classification
Therapeutic: lipid-lowering agents

Common Uses
PO: Hypertension, hyperlipidemia, cardiovascu-
lar disease prevention, colorectal and gastric
cancer prevention. Topical: Dermal fungal in-
fections including tinea corporis, cruris, and
pedis.

Action
May have HMG-CoA inhibitor properties in lower-
ing cholesterol, but less effectively than statin
drugs; vasodilatory and antiplatelet properties.
Therapeutic Effects: Decreased cholesterol
levels. Decreased platelet aggregation.

Pharmacokinetics
Absorption: Garlic oil is well absorbed.
Distribution: Unknown.
Metabolism and Excretion: Kidney and lungs.
Half-life: Unknown.

TIME/ACTION PROFILE

ROUTE ONSET PEAK DURATION

PO 4–25 wk unknown unknown

Contraindications/Precautions
Contraindicated in: Bleeding disorders. Dis-
continue use 1-2 weeks prior to surgery.
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Use Cautiously in: Diabetes, gastrointestinal in-
fection or inflammation.

Adverse Reactions/Side Effects
CNS: dizziness. GI: Irritation of the mouth,
esophagus, and stomach, nausea, bad breath,
vomiting, flatulence, diarrhea. Derm: Contact
dermatitis and other allergic reactions (asthma,
rash, anaphylaxis [rare]), Diaphoresis. Hemat:
Chronic use or excessive dose may lead tophe-
moglobin production and lysis of RBCs, platelet
dysfunction, prolonged bleeding time. Misc:
body odor.

Interactions
Natural Product-Drug: Use of garlic with anti-
coagulants, antiplatelet agents and throm-
bolytics mayqrisk of bleeding. Maypthe effec-
tiveness of contraceptive drugs and
cyclosporine. Maypplasma concentrations of
saquinavir, nevirapine, delavirdine, and
efavirenz. Maypisoniazid levels by 65%.
Natural-Natural: Herbs with anticoagulant or
antiplatelet properties may increase bleeding risk
when combined with garlic, including: angelica,
anise, asafoetida, bogbean, boldo, capsi-
cum, celery, chamomile, clove, danshen,
dong quai, fenugreek, feverfew, ginger,
ginkgo, Panax ginseng, horse chestnut,
horseradish, licorice, meadowsweet,
prickly ash, onion, papain, passionflower,
poplar, quassia, red clover, turmeric, wild
carrot, wild lettuce, willow, and others.

Route/Commonly Used Doses
PO (Adults): 200–400 mg tid of standardized
garlic powder extract with 1.3% allin. Fresh gar-
lic—1–7 cloves per day. One clove contains ap-
proximately 4 grams of garlic.
Topical (Adults): Tinea infections—0.4%
cream, 0.6% gel, or 1% gel applied bid x 7 days.

Availability
CapsulesOTC; TabletsOTC; Topical cream;
Topical gel; Fresh garlicOTC.

NURSING IMPLICATIONS
Assessment
● Elicit from patients their usual dietary intake

especially in regard to fat consumption.
● Assess patient’s reason for using this herbal

remedy and knowledge about hyperlipidemia.
● Ascertain the amount of garlic the patient con-

sumes on a regular basis.

Potential Nursing Diagnoses
Deficient knowledge, related to medication regi-
men (Patient/Family Teaching)
Noncompliance (Patient/Family Teaching)

Implementation
● Take orally as fresh clove, capsule or tablet.
● Do not exceed recommended dose.

Patient/Family Teaching
● Instruct patients about the need to follow a

healthy diet (low in fat and high in vegetables
and fruits) in conjunction with garlic. Other
lipid reducing strategies, such as exercise and
smoking cessation, should also be employed.

● Inform patients that there are other more ef-
fective agents for lipid reduction available.

● Emphasize the need for follow up exams with a
healthcare professional to assess effectiveness
of the regimen.

● Warn patients about the potential for bleeding
and not to take this herbal remedy without no-
tifying their healthcare provider if they are on
other medications. Instruct patients undergo-
ing elective surgery to stop using garlic 2
weeks prior to surgery and to notify the sur-
geon that they are taking garlic in the event of
emergent surgery.

● Notify patients that allergies may occur and to
discontinue use if symptoms develop.

Evaluation
● Normalization of lipid profile.
● Prevention of cardiac disease.

ginger (Zingiber Officinale)
(jin-jer)
Other Name(s):
Calicut, cochin, gengibre, ginger root,
imber, ingwerwurzel, ingwer, Jamaica
ginger, jenjibre, kankyo, jiang, zingi-
ber
Classification
Therapeutic: antianemics

Common Uses
Prevention and treatment of nausea and vomiting
associated with motion sickness, loss of appetite,
pregnancy, surgery, and chemotherapy. Preven-
tion of postoperative nausea and vomiting. May
be used for dyspepsia, flatulence, relief of joint
pain in rheumatoid arthritis, cramping, and diar-
rhea. Migraine headache. Tonic (toning/
strengthening agent) in gout, gas, respiratory in-
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fections, anti-inflammatory, stimulant (tones the
gut, increases saliva and gastric juices, acts as
anticoagulant, decreases blood cholesterol).

Action
Antiemetic effect due to increasing GI motility
and transport; may act on serotonin receptors.
Shown to be hypoglycemic, hypotensive or hyper-
tensive, and positive inotropic agent. Inhibits
prostaglandins and platelets, lowers cholesterol,
and improves appetite and digestion. Therapeu-
tic Effects:pnausea and vomiting due to mo-
tion sickness, surgery, and chemotherapy.pjoint
pain and improvement of joint motion in rheu-
matoid arthritis. Antioxidant.

Pharmacokinetics
Absorption: Unknown.
Distribution: Unknown.
Metabolism and Excretion: Unknown.
Half-life: Unknown.

TIME/ACTION PROFILE

ROUTE ONSET PEAK DURATION

PO unknown unknown unknown

Contraindications/Precautions
Contraindicated in: Lactation (if using large
amounts); Gallstones.
Use Cautiously in: Pregnancy (preliminary evi-
dence that ginger might affect fetal sex hor-
mones); Patients withqrisk of bleeding; Diabe-
tes; Anticoagulant therapy; Cardiovascular
disease.

Adverse Reactions/Side Effects
GI: minor heartburn. Derm: dermatitis (when
used topically).

Interactions
Natural Product-Drug: Mayqrisk of bleeding
when used with anticoagulants, antiplatelet
agents, and thrombolytics. May have additive
effects with antidiabetic agents (causing hypo-
glycemia) and calcium channel blockers
(causing hypotension).
Natural-Natural: May theoreticallyqrisk of
bleeding when used with other herbs that have
anticoagulant or antiplatelet activities.

Route/Commonly Used Doses
PO (Adults): Motion sickness—1000 mg
dried ginger root taken 30 min–4 hr before
travel or 250 mg qid. Postoperative nausea pre-
vention—1000 mg ginger taken 1 hr before in-
duction or anesthesia. Chemotherapy–induced
nausea—2-4 g/day. Up to 2 g freshly powdered

drug has been used as an antiemetic (not to ex-
ceed 4 g/day). Migraine headache—500 mg at
onset then 500 mg every 4 hrs up to 1.5–2 g/day
for 3–4 days. Osteoarthritis—170 mg tid or
255 mg bid of ginger extract. Whole root rhi-
zome—0.25–1 g for other illnesses. Tea—
pour 150 mL boiling water over 0.5–1 g of gin-
ger and strain after 5 min. Tinture—0.25-3 mL.

Availability
Alone or in combination with other herbal
medicinalsOTC; Dried powdered rootOTC;
SyrupOTC; TinctureOTC; TabletsOTC; Capsules
(�550 mg)OTC; SpiceOTC; TeaOTC.

NURSING IMPLICATIONS
Assessment
● Assess patient for nausea, vomiting, abdominal

distention, and pain prior to and after admin-
istration of the herb when used as an anti-
emetic agent.

● Assess pain location, duration, intensity, and
associated symptoms (photophobia, phono-
phobia, nausea, vomiting) during migraine at-
tack.

● Assess pain, swelling, and range of motion in
affected joints prior to and after administration
when used in the treatment of arthritis.

● Assess patient for epigastric pain prior to and
after administration when used as a gastropro-
tective agent.

● Monitor BP and heart rate in patients with car-
diovascular disease including hypertension.

● Lab Test Considerations: Monitor blood
glucose and coagulation panels periodically
during therapy.

Potential Nursing Diagnoses
Acute pain (Indications)
Deficient knowledge, related to medication regi-
men (Patient/Family Teaching)

Implementation
● Administer ginger prior to situations where

nausea or vomiting is anticipated (e.g., motion
sickness).

● Dosage form and strengths vary with each dis-
ease state. Ensure that proper formulation and
dose are administered for the indicated use.

Patient/Family Teaching
● Instruct patients receiving anticoagulants not

to take this herb without the advice of health
care professional (increased risk of bleeding).

● Tell patient to stop the herb immediately if pal-
pitations occur and notify health care profes-
sional.
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● Advise patient to observe for easy bruising or
other signs of bleeding. If they occur, stop the
herb immediately and notifyt health care pro-
fessional.

● Warn patients with a history of gallbladder dis-
ease to use this herb only under the supervi-
sion of health care professional.

● Instruct patient to consult health care profes-
sional before taking any Rx, OTC, or other
herbal products concurrently with ginger.

● Herb is meant to be used as a tonic, not for
long-term use.

Evaluation
● Prevention of nausea and vomiting.
● Relief of epigastric pain.
● Improved joint mobility and relief of pain.
● Relief of migraine headache.

ginkgo (ging-ko)
Other Name(s):
Bai guo ye, fossil tree, ginkgo folium,
Japanese silver apricot, kew tree,
maidenhair-tree, salisburia adianti-
folia, yinhsing
Classification
Therapeutic: antiplatelet agents, central
nervous system stimulants

Common Uses
Symptomatic relief of organic brain dysfunction
(dementia syndromes, short-term memory defi-
cits, inability to concentrate, depression). Inter-
mittent claudication. Vertigo and tinnitus of vas-
cular origin. Improvement of peripheral
circulation. Premenstrual syndrome.

Action
Improves tolerance to hypoxemia, especially in
cerebral tissue. Inhibits development of cerebral
edema and accelerates its regression. Improves
memory, blood flow (microcirculation), com-
pensation of disequilibrium, and rheological
properties of blood. Inactivates toxic oxygen rad-
icals. Antagonizes platelet-activating factor. Inter-
feres with bronchoconstriction and phagocyte
chemotaxis. Therapeutic Effects: Symptomatic
relief of dementia syndromes. Inhibits arterial
spasm, decreases capillary fragility and blood vis-
cosity. Improves venous tone, relaxes vascular
smooth muscle.

Pharmacokinetics
Absorption: 70–100% absorption.
Distribution: Unknown.

Metabolism and Excretion: Unknown.
Half-life: Unknown.

TIME/ACTION PROFILE

ROUTE ONSET PEAK DURATION

PO unknown unknown unknown

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Preg-
nancy and lactation.
Use Cautiously in: Bleeding disorders; Chil-
dren (fresh seeds have caused seizures and
death); Diabetes; EpilepsySurgery (discontinue
use 2 weeks prior).

Adverse Reactions/Side Effects
CNS: CEREBRAL BLEEDING, dizziness, headache,
vertigo, seizure. CV: palpitations. GI: flatulence,
stomach upset. Derm: allergic skin reaction.
Hemat: bleeding. Misc: hypersensitivity reac-
tions.

Interactions
Natural Product-Drug: Theoretically may po-
tentiate effects of anticoagulants, thromboly-
tics, antiplatelet agents, and MAO inhibi-
tors. May alsoqrisk of bleeding with some
cephalosporins, valproic acid, and NSAIDs.
Maypeffectiveness of anticonvulsants. May al-
ter insulin metabolism requiring dose adjust-
ments of antidiabetic drugs.
Natural-Natural: Mayqrisk of bleeding when
used with other herbs with antiplatelet effects
(including angelica, arnica, chamomile, fe-
verfew, garlic, ginger, and licorice).

Route/Commonly Used Doses
Organic Brain Syndromes
PO (Adults): 120–240 mg ginkgo leaf extract
daily in 2 or 3 doses.

Intermittent Claudication
PO (Adults): 120–240 mg ginkgo leaf extract
daily in 2 or 3 doses.

Vertigo and Tinnitus
PO (Adults): 120–160 mg ginkgo leaf extract
daily in 2 or 3 doses.

Cognitive Function Improvement
PO (Adults): 120–600 mg per day.

Premenstrual Syndrome
PO (Adults): 80 mg BID starting on the 16th day
of the menstrual cycle until the 5th day of the next
cycle.
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Availability
Ginkgo leaf extract (acetone/water): 22–
27% flavonoid glycosides, 5–7% terpene lac-
tones, 2.6–3.2% bilobalide, �5 ppm of gink-
golic acids.

NURSING IMPLICATIONS
Assessment
● Exclude other treatable causes of dementia

prior to instituting treatment with ginkgo.
● Assess cognitive function (memory, attention,

reasoning, language, ability to perform simple
tasks) periodically throughout therapy.

● Assess frequency, duration, and severity of
muscle cramps (claudication) experienced by
the patient prior to and periodically through-
out therapy.

● Assess for headache and neurosystem changes
(thromboembolism).

Potential Nursing Diagnoses
Disturbed thought process (Indications)
Acute pain (Indications)
Deficient knowledge, related to medication regi-
men (Patient/Family Teaching)

Implementation
● Start dose at 120 mg per day and increase as

needed to minimize side effects.
● Administration for a minimum of 6–8 wk of

80 mg (tid) (not �6 wk) is required to deter-
mine response.

● May be administered without regard to food.
● Use of dried leaf preparations in the form of a

tea is not recommended because of insuffi-
cient quantity of active ingredients.

● Advise patients to avoid crude ginkgo plant
parts which can cause severe allergic reac-
tions.

● Take this herb at the same time daily.
● Keep this herb out of the reach of children as

seizures may occur with increased doses of
ginkgo seeds.

Patient/Family Teaching
● Advise patient to observe for easy bruising and

other signs of bleeding and report to health
care professional if they occur.

● Caution patient to keep this herb out of the
reach of children because ingestion has been
associated with seizures.

● Warn patient to avoid handling the pulp or
seed coats because of the risk of contact der-
matitis. Wash skin under free-flowing water
promptly if contact does occur.

● Instruct patient not to exceed recommended
doses because large doses may result in toxic-
ity (restlessness, diarrhea, nausea and vomit-
ing, headache).

● Notify patients receiving anticoagulant or anti-
platelet therapy not to take this medication
without approval of health care professional
and frequent monitoring.

● Instruct patient to consult health care profes-
sional before taking any prescription or OTC
medications concurrently with ginkgo.

Evaluation
● Improvement in walking distances pain-free.
● Improvement in tinnitus and vertigo.
● Improvement in short-term memory, attention

span, and ability to perform simple tasks.
● Improvement in sexual function.
● Decreased symptoms of premenstrual syn-

drome.

ginseng (Panax Ginseng)
(jin-seng)
Other Name(s):
Asian ginseng, Chinese ginseng, hong
shen, Japanese ginseng, Korean gin-
seng, red ginseng, renshen, white
ginseng
Classification
Therapeutic: none assigned

Common Uses
Improving physical and mental stamina. General
tonic to energize during times of fatigue and in-
ability to concentrate. Sedative, sleep aid, antide-
pressant. Diabetes. Enhanced sexual perform-
ance/aphrodisiac. Increased longevity. Adjunctive
treatment of cancer. Increased immune re-
sponse. Increased appetite.

Action
Main active ingredient is ginsenoside from the
dried root. Serves as CNS stimulant and depres-
sant. Enhances immune function. Interferes with
platelet aggregation and coagulation. Has analge-
sic, anti-inflammatory, and estrogen-like effects.
Therapeutic Effects: Improves mental and
physical ability. May improve appetite, memory,
sleep pattern. May reduce fasting blood glucose
level in diabetic patients.

Pharmacokinetics
Absorption: Unknown.
Distribution: Unknown.
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Metabolism and Excretion: Unknown.
Half-life: Unknown.

TIME/ACTION PROFILE

ROUTE ONSET PEAK DURATION

PO unknown unknown unknown

Contraindications/Precautions
Contraindicated in: Pregnancy (androgeniza-
tion of fetus); Lactation; Children; Manic-depres-
sive disorders and psychosis; Hypertension;
Asthma; Infection; Organ transplant recipients
(can interfere with immunosuppressive therapy);
Hormone-sensitive cancers.
Use Cautiously in: Autoimmune diseases; Car-
diovascular disease; Diabetics (may have hypo-
glycemic effects); Patients receiving anticoagu-
lants; Bleeding disorders; Schizophrenia (may
cause agitation).

Adverse Reactions/Side Effects
CNS: agitation, depression, dizziness, euphoria,
headaches, insomnia, nervousness. CV: hyper-
tension, tachycardia. GI: diarrhea. GU: amenor-
rhea, vaginal bleeding. Derm: skin eruptions.
Endo: estrogen-like effects. Misc: fever, mastal-
gia, STEVENS-JOHNSON SYNDROME.

Interactions
Natural Product-Drug: Maypanticoagulant
activity of warfarin. May interfere with MAO in-
hibitors treatment and cause headache, tremu-
lousness, and manic episodes. May enhance
blood glucose lowering effects of oral hypogly-
cemics and insulin. May interfere with immu-
nosuppressanttherapy. Use with caution when
taking estrogens.
Natural-Natural: Mayqrisk of bleeding when
used with herbs that have antiplatelet or antico-
agulant activities. May prolong the QT interval
when used with bitter orange, country mallo-
wand ephedra andqrisk of life-threatening ar-
rhythmias. Mayqrisk of hypoglycemia when
used with herbs with hypoglycemic potential.
Natural-Food: May potentiate effects of caf-
feine in coffee or tea and CNS stimulant effects
of mate.

Route/Commonly Used Doses
PO (Adults): Capsule—200–600 mg/day; ex-
tract—100–300 mg 3 times daily; crude
root—1–2g/day; infusion—tea—1–2g root
daily (1/2 tbsp/cup water) up to 3 times daily (P.
ginseng tea bag usually contains 1500 mg of gin-
seng root). Do not use for longer than 3 mo.

Cold/flu prevention—100 mg daily 4 weeks
prior to influenza vaccination and continued for
8 weeks; Chronic bronchitis—100 mg BID for
9 days combined with antibiotic therapy; Erectile
dysfunction—900 mg TID; Type 2 diabetes—
200 mg daily.

Availability (generic available)
Root powderOTC; Extract in alcoholOTC;
CapsulesOTC; Tea bagsOTC.

NURSING IMPLICATIONS
Assessment
● Assess level of energy, attention span, and fa-

tigue person is experiencing prior to initiating
and periodically duringtherapy.

● Assess appetite; sleep duration; and perceived
quality, emotional lability, and work efficiency
prior to and during therapy.

● Patients with chronic medical problems
should not use this herb without the advice of
health care professional.

● Assess for ginseng toxicity (nervousness, in-
somnia, palpitations, and diarrhea).

● Monitor patients with diabetes more frequently
for hypoglycemia until response to the agent is
ascertained.

● Assess for the development of ginseng abuse
syndrome (occurs when large doses of the
herb are taken concomitantly with other psy-
chomotor stimulants such as coffee and tea.
May present as diarrhea, hypertension, rest-
lessness, insomnia, skin eruptions, depres-
sion, appetite suppression, euphoria, and
edema).

Potential Nursing Diagnoses
Energy field disturbance (Indications)
Insomnia (Indications)

Implementation
● May be taken without regard to food.
● Take at the same time daily and do not in-

crease dose above the recommended amount
because of potential toxic effects.

Patient/Family Teaching
● Warn patients with cardiovascular disease, hy-

pertension or hypotension, or on steroid ther-
apy to avoid the use of this herb.

● Caution pregnant or breastfeeding women not
to use this herb.

● Instruct patient in the symptoms of ginseng
toxicity and to reduce dose or stop use of the
herb if they occur.
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● Inform patient to limit the amount of caffeine
consumed.

● Advise patients with diabetes to monitor blood
sugar levels until response to this agent is
known.

● Inform patient that the recommended course
of therapy is 3 wk. A repeated course is feasi-
ble. Do not use for longer than 3 mo.

● Teach patient about the signs and symptoms of
hepatitis (yellow skin or whites of eyes, dark
urine, light colored stools, lack of appetite for
several days or longer, nausea, abdominal
pain) and to stop use of the herb and promptly
contact health care professional if they occur.
(This herb is hepatoprotectant at low doses,
but hepatodestructive at high doses”).

● Caution patient not to exceed recommended
doses because of potential side effects and tox-
icity.

● If diarrhea develops, stop herb.
● Instruct patient to consult health care profes-

sional before taking any Rx or OTC medica-
tions concurrently with ginseng.

Evaluation
● Improved energy level and sense of well-being.
● Improved quality of sleep.
● Improved concentration and work efficiency.
● Improved appetite.
● May need to take for several weeks before see-

ing results.

glucosamine
(glew-kos-ah-meen)
Other Name(s):
2-amino-2-deoxyglucose sulfate, chi-
tosamine
Classification
Therapeutic: antirheumatics

Common Uses
Osteoarthritis. Temporomandibular joint (TMJ)
arthritis. Glaucoma.

Action
May stop or slow osteoarthritis progression by
stimulating cartilage and synovial tissue metabo-
lism. Therapeutic Effects: Decreased pain and
improved joint function.

Pharmacokinetics
Absorption: 0.9% absorbed.
Distribution: Unknown.

Metabolism and Excretion: 74% eliminated
via first-pass metabolism.
Half-life: Unknown.

TIME/ACTION PROFILE

ROUTE ONSET PEAK DURATION

PO unknown unknown unknown

Contraindications/Precautions
Contraindicated in: Shellfish allergy (glucosa-
mine is often derived from marine exoskeletons);
Pregnancy and lactation.
Use Cautiously in: Diabetes (may worsen gly-
cemic control); Asthma (may exacerbate symp-
toms).

Adverse Reactions/Side Effects
GI: nausea, heartburn, diarrhea, constipation.
CNS: headache, drowsiness. Derm: skin reac-
tions.

Interactions
Natural Product-Drug: May antagonize the ef-
fects of antidiabetics. May induce resistance to
some chemotherapy drugs such as etoposide,
teniposide, and doxorubicin.
Natural-Natural: None known.

Route/Commonly Used Doses
PO (Adults): 500 mg three times daily.
Topical (Adults): use cream as needed for up
to 8 weeks.

Availability
TabletsOTC; CapsulesOTC; Topical cream, 30
mg/g in combination with other ingredientsOTC.

NURSING IMPLICATIONS
Assessment
● Evaluate for shellfish allergy prior to initiating

therapy.
● Monitor pain (type, location, and intensity)

and range of motion on an ongoing basis as an
indicator of drug efficacy.

● Assess glucose levels via home monitoring de-
vice for patients with diabetes until response is
ascertained.

● Evaluate gastric discomfort and instruct pa-
tient to seek out the advice of a health care
provider if persistent gastric discomfort oc-
curs.

● Assess bowel function and symptomatically
treat constipation with improved fluid intake
and bulk in diet and bulk laxatives if neces-
sary.
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Potential Nursing Diagnoses
Acute pain (Indications)
Impaired physical mobility (Indications)

Implementation
● Take prior to meals.

Patient/Family Teaching
● Warn patients with a shellfish allergy that this

herbal supplement should not be used.
● Instruct patients that the effects of this drug

come from stimulating cartilage and synovial
tissue metabolism and that the supplement
must be taken on a regular basis to achieve
benefit. It should not be used as an intermit-
tent pain medication.

● Contact a health care provider if gastric dis-
comfort develops and persists.

● Caution diabetics to monitor glucose values to
ascertain impact on glycemic control.

Evaluation
● Improvement in pain and range of motion.

grape seed extract
(grayp seed ex-trakt)
Other Name(s):
Vitis vinifera, Vitis coignetiae, Oligo-
meric Proanthocyanidins (OPCs)
Classification
Therapeutic: cardioprotective agents

Common Uses
Chronic venous insufficiency, edema, diabetic
retinopathy, varicose veins, cancer prevention,
atherosclerosis, cirrhosis, prevention of collagen
breakdown, vision problems, constipation, anti-
oxidant, wound healing.

Action
Grape flavonoids have a wide range of effects in-
cluding antioxidant, vasodilatory, antiplatelet, de-
creased superoxide production, free-radical re-
moval and inhibition of collagenase.
Therapeutic Effects: Reduced risk of coronary
disease. Decreased skin and vasculature break-
down. .

Pharmacokinetics
Absorption: unknown.
Distribution: unknown.
Metabolism and Excretion: unknown.
Half-life: unknown.

TIME/ACTION PROFILE

ONSET PEAK DURATION

PO Unknown Unknown Unknown

Contraindications/Precautions
Contraindicated in: Hypersensitivity or allergy
to grape seed extract; Patients with bleeding dis-
orders or receiving anticoagulant therapy.
Use Cautiously in: OB: Avoid use in pregnancy
due to lack of safety data.

Adverse Reactions/Side Effects
CV: hypertension. CNS: dizziness, headache.
Derm: dry skin, . EENT: sore throat, cough. GI:
nausea, diarrhea. Hemat:qrisk of bleeding.

Interactions
Natural Product-Drug: Mayqanticoagulant
effects of warfarin. Maypplasma levels of
CYP1A2 substrates.
Natural-Natural: May inhibit the growth of lac-
tobacillus acidophilus. MayqBP in hyperten-
sive patients also takingvitamin c.

Route/Commonly Used Doses
PO (Adults): 75–300 mg daily.

Availability
Tablets ; Capsules.

NURSING IMPLICATIONS
Assessment
● Monitor BP periodically during therapy.
● Lab Test Considerations: Monitor serum

cholesterol levels periodically during therapy.

Potential Nursing Diagnoses
Activity intolerance (Indications)

Implementation
● Administer as directed. Doses may vary.

Patient/Family Teaching
● Advise patient not to take grape seed extract

with Vitamin C; may cause increase in BP.
● Advise female patients to notify health care

professional if pregnancy is planned or sus-
pected.

Evaluation
● Decrease in cholesterol.
● Decrease in BP.

green tea (green tee)
Other Name(s):
Camellia sinensis
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Classification
Therapeutic: central nervous system stim-
ulants

Common Uses
Bladder, esophageal, ovarian and pancreatic
cancer risk reduction, mental alertness, hypoten-
sion, cervical dysplasia associated with human
papillomavirus infection, hyperlipidemia, weight
loss, protection of the skin from sun damage,
genital warts, dental caries, Parkinson’s disease.

Action
Caffeine in green tea stimulates the CNS and car-
diovascular system through adenosine receptor
blockade and phosphodiesterase inhibition.
Therapeutic Effects: Improved cognitive per-
formance and mental alertness.

Pharmacokinetics
Absorption: Unknown.
Distribution: Unknown.
Metabolism and Excretion: Unknown.
Half-life: Unknown.

TIME/ACTION PROFILE

ROUTE ONSET PEAK DURATION

PO Unknown Unknown Unknown

Contraindications/Precautions
Contraindicated in: Allergy/hypersensitivity;
Pregnancy and lactation (doses �200 m g/day
due to caffeine content ).
Use Cautiously in: Patients with caffeine sensi-
tivity. Long term use of doses �250 m g/day may
produce tolerance, psychological dependence,
tachyarrhythmias, and sleep disturbances; Iron
deficiency anemia (may worsen); Diabetes (may
impair glucose control); Cardiac conditions
(may induce arrhythmias in sensitive individu-
als); Bleeding disorders.

Adverse Reactions/Side Effects
CV: arrhythmia, tachycardia. CNS: agitation, diz-
ziness, excitement, insomnia, tremors. GI: nau-
sea, , vomiting, diarrhea, hepatotoxicity, abdomi-
nal pain. F and E: hypokalemia. Endo:
hyperglycemia. Hemat: prolonged bleeding
time.

Interactions
Natural Product-Drug: Green tea maypeffects
of adenosine.qrisk of bleeding with anticoag-
ulants or antiplatelet agents.qeffects of CNS
stimulants. May impair glucose control from
antidiabetic agents. abrupt withdrawal canq

lithium levels. maypdipyridamole—induced
vasodilation. verapamil canqcaffeine concen-
trations by 25%. additive effects with methylxan-
thines.
Natural-Natural:qrisk of adverse cardiovas-
cular effects with bitter orange.qrisk of hepa-
totoxicity with hepatotoxic herbs or supplements.
qrisk of seizures, hypertension or stroke with
ephedra and creatine.

Route/Commonly Used Doses
PO (Adults): Range: 1–10 cups/day. One cup
provides approximately 60 mg of caffeine.

Availability
Tea leaves.

NURSING IMPLICATIONS
Assessment
● Monitor BP and heart rate periodically during

therapy.
● Lab Test Considerations: Monitor serum

glucose, homocysteine and uric acid levels pe-
riodically during therapy.

● Monitor liver and kidney function periodically
during therapy.

Potential Nursing Diagnoses
Impaired memory (Indications)

Implementation
● May be taken as tea or as an extract in cap-

sules.

Patient/Family Teaching
● Advise women who may be pregnant or who

are breastfeeding to limit green tea due to the
caffeine content.

Evaluation
● Improvement in memory.

hawthorne (Crataegus Species)
(haw-thorn)
Other Name(s):
aubepine, cum flore, hagedorn, may-
bush, whitehorn
Classification
Therapeutic: antihypertensives, inotropics

Common Uses
Hypertension. Mild to moderate HF. Angina.
Spasmolytic. Sedative.

Action
Active compounds in hawthorne include flavo-
noids and procyanidins. Increase coronary blood
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flow. Positive inotropic and chronotropic effects
because of increased permeability to calcium
and inhibition of phosphodiesterase. Therapeu-
tic Effects: Increased cardiac output. Decreased
BP, myocardial workload, and oxygen consump-
tion.

Pharmacokinetics
Absorption: Unknown.
Distribution: Unknown.
Metabolism and Excretion: Unknown.
Half-life: Unknown.

TIME/ACTION PROFILE

ROUTE ONSET PEAK DURATION

PO unknown 6-8 wk unknown

Contraindications/Precautions
Contraindicated in: Pregnancy (potential uter-
ine activity); Lactation.
Use Cautiously in: Concurrent use with ACE in-
hibitors and digoxin; Do not discontinue use
abruptly.

Adverse Reactions/Side Effects
CNS: agitation, dizziness, fatigue, vertigo, head-
ache, sedation (high dose), sleeplessness, sweat-
ing. CV: hypotension (high dose), palpitations.
Derm: rash. GI: nausea.

Interactions
Natural Product-Drug: May potentiate effects
of digoxin, calcium channel blockers, and
beta blockers. Concurrent use with phospho-
diesterase-5 inhibitors (sildenafil, tada-
lafil, vardenafil) and nitrates may potentiate
vasodilatory effects. May cause additive CNS de-
pression when used with other CNS depres-
sants.
Natural-Natural: Additive effect with other car-
diac glycoside–containing herbs (digitalis
leaf, black hellebore, oleander leaf, and oth-
ers). Additive hypotensive effects with herbs than
lower BP such as ginger, panax ginseng, co-
enzyme Q-10and valerian. Additive effect with
other cardioactive herbs (devil’s claw, fenu-
greek, and others).

Route/Commonly Used Doses
PO (Adults): Heart failure—160–1800 mg
standardized hawthorne leaf with flower extract
in 2–3 divided doses daily. Hawthorne fluid ex-
tract (1:1 in 25% alcohol)—0.5–1 mL tid;
hawthorne fruit tincture (1:5 in 45% alco-
hol)—1–2 mL tid; dried hawthorne berries—
300–1000 mg tid.

Availability (generic available)
Dried fruitOTC; Liquid extract of the fruit or
leaf OTC; Tincture of the fruit or leaf OTC.

NURSING IMPLICATIONS
Assessment
● Monitor intake and output rations and daily

weight. Assess for peripheral edema, auscul-
tate lungs for rales and crackles during ther-
apy.

● Assess BP and pulse periodically during ther-
apy.

Potential Nursing Diagnoses
Decreased cardiac output (Indications)
Deficient knowledge, related to medication regi-
men (Patient/Family Teaching)

Implementation
● Administered as 2–3 divided doses daily at the

same time.
● May be taken without regard to food.

Patient/Family Teaching
● Advise patients that there are other proven

therapies available for treatment of heart fail-
ure. These therapies should be employed prior
to initiating treatment with hawthorne.

● Tell patient not to take hawthorne without the
advice of health care professional.

● Instruct patients in the symptoms of a heart at-
tack (pain in the region of the heart, jaw, arm,
or upper abdomen; sweating; chest tightness)
and heart failure (shortness of breath, chest
tightness, dizziness, sweating) and to promptly
contact health care professional if they occur.

● Advise patient to report weight gain or persist-
ent swelling of the feet to health care profes-
sional.

● May cause dizziness and fatigue. Patients
should avoid driving or other activities that re-
quire mental alertness until response to herb
is known.

● Avoid alcohol and other CNS depressants while
taking hawthorne without consulting health
care professional.

● Profuse sweating and dehydration under ex-
treme heat may increase the BP-lowering
properties of hawthorne, leading to severe hy-
potension. Warn patients to avoid exertion in
hot weather to minimize the risk of side ef-
fects.

● Instruct patients that hawthorne helps control
the symptoms of heart failure but does not
cure the disease. Lifestyle changes (salt re-
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striction, weight management, exercise as tol-
erated, adherence to medication regimens)
still need to be followed.

● Instruct patient to consult health care profes-
sional before taking Rx, OTC, or other herbal
products concurrently with hawthorne.

● Advise female patients to use contraception
during therapy and to notify health care pro-
fessional if pregnancy is planned or suspected
or if breastfeeding.

Evaluation
● Decrease in symptoms of HF. Effects may not

be seen for 6 wks.
● Improved cardiac output as evidenced by im-

proved activity tolerance.

Hypericum Perforatum, see St. John’s wort

kava-kava (Piper Methysticum)
(ka-va ka-va)
Other Name(s):
Ava pepper, intoxicating pepper, kao,
kew, tonga, wurzelstock, yagona
Classification
Therapeutic: antianxiety agents, sedative/
hypnotics

Common Uses
Anxiety, stress, restlessness, insomnia, benzodi-
azepine withdrawal. Mild muscle aches and
pains. Menstrual cramps and PMS.

Action
Alters the limbic system modulation of emotional
processes. Shown to have centrally-acting skele-
tal muscle relaxant properties activated. Thera-
peutic Effects: Relief of anxiety. Sedation.

Pharmacokinetics
Absorption: Peak plasma level occurs about 1.8
hr after an oral dose.
Distribution: Enters breast milk.
Metabolism and Excretion: Elimination oc-
curs primarily by renal excretion (both un-
changed and metabolites) and in the feces. Me-
tabolized by the liver (reduction or
demethylation).
Half-life: Approximately 9 hr.

TIME/ACTION PROFILE

ROUTE ONSET PEAK DURATION

PO 1.8 hr unknown 8 hr

Contraindications/Precautions
Contraindicated in: Pregnancy (may affect uter-
ine tone) and lactation; Patients with endogenous
depression (mayqrisk of suicide); Children un-
der 12 yr of age; Hepatitis or other liver disease.
Use Cautiously in: Concurrent use of other hep-
atotoxic agents; Depression and Parkinson’s dis-
ease (may worsen symptoms); Should not be used
for �3 mo to prevent psychological addiction.

Adverse Reactions/Side Effects
CNS: dizziness, headache, drowsiness, sensory
disturbances, extrapyramidal effects. EENT: Pu-
pil dilation, red eyes, visual accommodation dis-
orders. GI: HEPATIC TOXICITY, gastrointestinal
complaints. Derm: allergic skin reactions, yel-
low discoloration of skin, pellagroid dermopathy.
Hemat: decreased lymphocytes, decreased
platelets. Metab: weight loss (long term, high
dose). Neuro: ataxia, muscle weakness.

Interactions
Natural Product-Drug: Additive effect when
used with alprazolam. Potentiates effect of CNS
depressants (ethanol, barbiturates, benzo-
diazepines, opioid analgesics). Haspeffec-
tiveness of levodopa in few cases. May have addi-
tive effects with antiplatelet agents. Mayqrisk
of liver damage with other hepatotoxic agents.
Natural-Natural: Concurrent use with other hep-
atotoxic products such as DHEA, coenzyme Q-
10 (high doses), and niacin canqrisk of liver
damage. May have additive sedative effects when
used with other herbs with sedative properties.

Route/Commonly Used Doses
PO (Adults): Antianxiety—100 mg (70 mg
kavalactones) 3 times daily; Benzodiazepine
withdrawal—50–300 mg/day over one week
while tapering benzodiazepine over 2 weeks (use
70% kavalactone extract). Insomnia—180–
210 mg kavalactones. Typically taken as a tea by
simmering the root in boiling water and then
straining.

Availability (generic available)
Dried root extracts (alcohol or acetone
based) containing 30–70% kavapyrones.

NURSING IMPLICATIONS
Assessment
● Assess muscle spasm, associated pain, and

limitations of movement prior to and periodi-
cally during therapy.

● Assess degree of anxiety and level of sedation
(visual disturbances and changes in motor re-
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flexes are side effects) prior to and periodi-
cally during therapy.

● Assess sleep patterns and level of sedation
upon arising.

● Prolonged use may lead topof platelet and
lymphocyte counts andqliver function tests.

Potential Nursing Diagnoses
Anxiety (Indications)
Impaired physical mobility (Adverse Reactions)
Risk for injury (Side Effects)

Implementation
● Prepared as a drink from pulverized roots,

tablets, capsules, or extract.

Patient/Family Teaching
● Inform patient that significant, serious side ef-

fects may occur with prolonged use. Use for
longer than 1 mo is not recommended without
supervision of health care professional.

● Caution patient to avoid alcohol or other CNS
depressants while taking this herb; may in-
crease sedative effect.

● May cause drowsiness. Caution patient to avoid
driving or other activities requiring alertness
until response to herb is known.

● Warn patients to stop use of the herb immedi-
ately if shortness of breath or signs of liver dis-
ease (yellowing of the skin or whites of the
eyes, brown urine, nausea, vomiting, light-col-
ored stools, unusual tiredness, weakness,
stomach or abdominal pain, loss of appetite)
occur and contact health care professional.

● Advise patients who have liver disease or liver
problems, or persons who are taking drug
products that can affect the liver, to consult
health care professional before using kava-
containing supplements.

● Inform patient that although there is no evi-
dence of physiological dependence, the risk of
psychological dependence still exists.

● Advise female patients to use contraception
during therapy and to notify health care pro-
fessional immediately if pregnancy is planned
or suspected or if breastfeeding.

● Instruct patient to consult health care profes-
sional before taking any Rx, OTC, or other
herbal products concurrently with kava-kava.

● Kava has been banned in other countries due
to hepatotoxicity.

Evaluation
● Decrease in anxiety level.
● Decrease in muscle spasms.
● Relief of insomnia.

milk thistle (milk this-ul)
Other Name(s):
Holy thistle, Lady’s thistle, Mary This-
tle, Silybin, Silymarin
Classification
Therapeutic: antidotes

Common Uses
Cirrhosis, chronic hepatitis, gallstones, psoriasis,
liver cleansing and detoxification, treatment of
liver toxicity due to Amanita mushroom poison-
ing (European IV formulation) and chemicals.
Dyspepsia (in combination with other herbs). Di-
abetes.

Action
The active component, silymarin, has antioxidant
and hepatoprotectant actions. Silymarin helps
prevent toxin penetration and stimulates hepato-
cyte regeneration. Therapeutic Effects: Liver
detoxification. Improved dyspepsia symptoms.
Decreased fasting blood glucose.

Pharmacokinetics
Absorption: 23–47% absorbed after oral ad-
ministration.
Distribution: Unknown.
Metabolism and Excretion: Hepatic metabo-
lism by cytochrome P450 3A4.
Half-life: 6 hr.

TIME/ACTION PROFILE

ROUTE ONSET PEAK DURATION

PO 5–30 days or
more

unknown unknown

Contraindications/Precautions
Contraindicated in: Pregnancy and lactation
(insufficient information available); Allergy to
chamomile, ragweed, asters, chrysanthemums
and other members of the family Asteraceae/
Compositae.
Use Cautiously in: Hormone sensitive cancers/
conditions (milk thistle plant parts may have es-
trogenic effects).

Adverse Reactions/Side Effects
GI: Laxative effect, nausea, bloating, anorexia.
Misc: Allergic reactions.

Interactions
Natural Product-Drug: In vitro, milk thistle ex-
tract inhibited the drug-metabolizing enzyme cy-
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tochrome P450 3A4. Interactions have not
been reported in humans, but milk thistle should
be used cautiously with other drugs metabolized
by 3A4, such as cyclosporine, carbamaze-
pine, HMG-CoA inhibitors, ketoconazole,
and alprazolam.
Natural-Natural: None known.

Route/Commonly Used Doses
PO (Adults): Hepatic cirrhosis—420 mg/day
of extract containing 70–80% silymarin;
Chronic active hepatitis—240 mg bid of silibi-
nin; Diabetes—200 mg tid of silymarin Tea—
3–4 times daily 30 minutes before meals. Tea is
not recommended as silymarin is not sufficiently
water soluble.
IV (Adults): 20–50 mg/kg over 24 hr, 48 hr
post mushroom ingestion (IV formulation not
available in US).

Availability
CapsulesOTC; TabletsOTC; Crude drugOTC;
TeaOTC; ExtractOTC.

NURSING IMPLICATIONS
Assessment
● Assess patients for signs of liver failure (jaun-

dice, mental status changes, abdominal disten-
tion, ascites, generalized edema).

● Evaluate consistency and frequency of bowel
movements.

● Lab Test Considerations: Monitor liver
function, lipid profile, and blood glucose peri-
odically during therapy.

Potential Nursing Diagnoses
Deficient knowledge, related to medication regi-
men (Patient/Family Teaching)

Implementation
● Orally as an extract, capsule, tablets or as a

dried fruit as a single daily dose or divided into
three doses.

● Tea is not recommended as milk thistle is not
water-soluble.

Patient/Family Teaching
● Inform patient of the symptoms of liver failure;

advise patient to report worsening symptomo-
tolgy promptly to healthcare professional.

● Emphasize the need for blood tests to monitor
liver function tests.

● Advise patients to avoid alcohol and follow diet
for liver or gall bladder disease being treated.

Evaluation
● Normalization of liver function tests.
● Reduction in jaundice, abdominal distention,

fatigue and other symptoms associated with
liver disease.

Panax Ginseng, see ginseng.

Piper Methysticum, see kava-kava.

SAMe (sam-ee)
Other Name(s):
Ademetionine, S-adenosylmethion-
ine,
Classification
Therapeutic: antidepressants

Pregnancy Category UK

Common Uses
Treatment of depression. Has also been used to
manage: osteoarthritis, fibromyalgia, liver dis-
ease, migraine headaches.

Action
May aid in the production, activation, and metab-
olism of various amines, phospholipids, hor-
mones, and neurotransmitters. May stimulate ar-
ticular cartilage growth and repair. Therapeutic
Effects: Decreased depression. Anti-inflamma-
tory and analgesic effects improve symptoms of
osteoarthritis.

Pharmacokinetics
Absorption: Rapidly and extensively metabo-
lized following oral administration.
Distribution: Unknown.
Metabolism and Excretion: Actively metabo-
lized by the liver.
Half-life: 100 min.

TIME/ACTION PROFILE (antidepressant
action)

ROUTE ONSET PEAK DURATION

PO (depres-
sion)

1–2 wk unknown unknown

PO (osteoar-
thritis)

30 days unknown unknown

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Bipolar
disorder.
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Use Cautiously in: Pregnancy, lactation, or
children (safety not established); Bipolar disor-
der (can induce mania); Parkinson’s disease
(may worsen symptoms); Surgery (discontinue 2
weeks prior to elective procedures).

Adverse Reactions/Side Effects
CNS: agitation, dizziness, mild insomnia, manic
reactions (in patients with bipolar disorder). GI:
vomiting, diarrhea, flatulence.

Interactions
Natural Product-Drug: Avoid use with antide-
pressants, meperidine, pentazocine, trama-
dol, and dextromethorphan(additive seroti-
nergic effects may occur). Maypeffectiveness of
levodopa and worsen Parkinsonian symptoms.
Should not be used concurrently with MAO in-
hibitors. Avoid use of SAMe within 2 wk of using
a MAO inhibitor.
Natural-Natural: Avoid use with natural prod-
ucts that increase serotonin levels such as l-
tryptophan and St. John’s wort.

Route/Commonly Used Doses
PO (Adults): Depression—200 mg once or
twice daily, adjusted upward over 2 wk (range
400–1600 mg/day); Liver disorders—1200–
1600 mg/day; Osteoarthritis—200 mg tid; Fi-
bromyalgia—800 mg/day.

Availability
Tablets: 100 mg, 200 mg, 400 mgOTC.

NURSING IMPLICATIONS
Assessment
● Assess mental status for symptoms of depres-

sion prior to and periodically during therapy;
advise patients with depression to be evaluated
by a health care professional.

● Assess symptoms of pain and fatigue prior to
and periodically during therapy.

Potential Nursing Diagnoses
Ineffective coping (Indications)
Deficient knowledge, related to medication regi-
men (Patient/Family Teaching)

Implementation
● PO: Administer on an empty stomach. Initial

dose should be 200 mg once or twice daily to
minimize GI disturbances. Dose may be ad-
justed upward over 1–2 wks depending on re-
sponse and tolerance.

Patient/Family Teaching
● Instruct patient to take SAMe as directed.
● Advise patients to discontinue 2 weeks prior to

elective surgical procedures.
● Advise women to consult health care profes-

sional if pregnancy is planned or suspected or
if breast feeding.

Evaluation
● Decrease in symptoms of depression.
● Improvement in osteoarthritis symptoms.

saw palmetto
Other Name(s):
American Dwarf Palm Tree, Cabbage
Palm, Ju-Zhong, Palmier Nain, Sabal,
Sabal Fructus, Saw Palmetto Berry,
Serenoa repens
Classification
Therapeutic: benign prostatic hyperplasia
(BPH) agents

Common Uses
Benign prostatic hyperplasia.

Action
Exerts antiandrogenic, anti-inflammatory and an-
tiproliferative properties in prostate tissue result-
ing in improvement in BPH symptoms such as
frequent urination, hesitancy, urgency and noctu-
ria. Comparable in efficacy to finasteride but may
be less effective than prazosin. Therapeutic Ef-
fects: Decreased urinary symptoms of BPH.

Pharmacokinetics
Absorption: Unknown.
Distribution: Unknown.
Metabolism and Excretion: Unknown.
Half-life: Unknown.

TIME/ACTION PROFILE

ROUTE ONSET PEAK DURATION

PO 1–2 mos unknown 48 wk (longest
studied
treatment
duration)

Contraindications/Precautions
Contraindicated in: Pregnancy and lactation.
Use Cautiously in: Prior to surgery (discon-
tinue 2 weeks before to prevent bleeding).

Adverse Reactions/Side Effects
CNS: dizziness, headache. GI: nausea, vomiting,
constipation and diarrhea.
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Interactions
Natural Product-Drug: Hormonal action may
interfere with other hormonal therapies (testos-
terone, hormonal contraceptives). Avoid use
with antiplatelet or anticoagulant drugs
(mayqbleeding risk).
Natural-Natural: Concomitant use with herbs
that affect platelet aggregation such as ginger,
garlic, gingko, and ginseng mayqbleeding
risk.

Route/Commonly Used Doses
PO (Adults): Lipophilic extract (80–90%
fatty acids)—160 mg twice daily or 320 mg
once daliy. Whole berries—1–2 grams daily.
Liquid extract from berry pulp—1–2 mL
three times daily. Tea (efficacy is questionable
due to lipophilicity of active constituents)—1
cup three times daily. Tea is prepared by steeping
0.5–1 gram dried berry in 150 mL boiling water
for 5–10 minutes.

Availability
Lipophilic extract (80-90% fatty acids)OTC;
Whole berriesOTC; Liquid extractOTC.

NURSING IMPLICATIONS
Assessment
● Assess patient for symptoms of benign pros-

tatic hypertrophy (BPH) (urinary hesitancy,
feeling of incomplete bladder emptying, inter-
ruption in urinary stream, impairment in size
and force of urinary stream, terminal urinary
dribbling, straining to start flow, dysuria, ur-
gency) before and periodically during therapy.

● Rectal exams prior to and periodically
throughout therapy to assess prostate size are
recommended.

Potential Nursing Diagnoses
Impaired urinary elimination (Indications)
Deficient knowledge, related to medication regi-
men (Patient/Family Teaching)

Implementation
● Take on a full stomach to minimize GI effects.

Patient/Family Teaching
● Advise patients to start therapy with this herbal

supplement only after evaluation by a health
care professional who will provide continued
follow up care.

● Inform patients that saw palmetto does not al-
ter the size of the prostate but still should re-
lieve the symptoms associated with BPH.

● Tell patients that taking this herbal supplement
with food should reduce the GI effects and
make it easier to tolerate.

Evaluation
● Decrease in urinary symptoms of BPH.

St. John’s wort (Hypericum
perforatum) (saynt jonz wort)
Other Name(s):
Amber, Demon chaser, Goatweed,
Hardhay, Klamath weed, Rosin rose,
Tipton weed
Classification
Therapeutic: antidepressants

Common Uses
PO: Management of mild to moderate depression
and obsessive compulsive disorder (OCD). (Not
effective for major depression.) Topical: In-
flammation of the skin, blunt injury, wounds and
burns. Other uses are for capillary strengthening,
decreasing uterine bleeding, and reducing tumor
size.

Action
Derived from Hypericum perforatum; the active
component is hypericin. PO: Antidepressant ac-
tion my be due to ability to inhibit reuptake of se-
rotonin and other neurotransmitters. Topical:
Anti-inflammatory, antifungal, antiviral, and anti-
bacterial properties. Therapeutic Effects: PO:
Decreased signs and symptoms of depression.
Topical: Decreased inflammation of burns or
other wounds.

Pharmacokinetics
Absorption: Unknown.
Distribution: Unknown.
Metabolism and Excretion: Unknown.
Half-life: Hypericum constituents—24.8–
26.5 hr.

TIME/ACTION PROFILE

ROUTE ONSET PEAK DURATION

PO 10–14 days within 4–6
wk

unknown

Contraindications/Precautions
Contraindicated in: Pregnancy, lactation, or
children.
Use Cautiously in: History of phototoxicity; Sur-
gery (discontinue 2 weeks prior to surgical pro-
cedures); Alzheimer’s disease (may induce psy-
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chosis); Patients undergoing general anesthesia
(may cause cardiovascular collapse); History of
suicide attempt, severe depression, schizophre-
nia or bipolar disorder (can induce hypomania
or psychosis).

Adverse Reactions/Side Effects
CNS: dizziness, restlessness, sleep disturbances.
CV: hypertension. Endo: hypoglycemia. GI: ab-
dominal pain, bloating, diarrhea, dry mouth,
feeling of fullness, flatulence, nausea, vomiting.
Neuro: neuropathy. Derm: allergic skin reac-
tions (hives, itching, skin rash), phototoxicity.
Misc: serotonin syndrome.

Interactions
Natural Product-Drug: Concurrent use with
alcohol or other antidepressants (including
SSRIs and MAO inhibitors) mayqrisk of ad-
verse CNS reactions. Maypthe effectiveness and
serum concentrations of digoxinalprazola-
mamitriptylineimatinibirinotecanwarfarin
andprotease inhibitors. Use with MAO Inhi-
bitorstramadolpentazocine and selective
serotonin agonists could result in serotonin
syndrome. Maypeffectiveness of oral contra-
ceptives. Maypplasma cyclosporine and tac-
rolimus levels by 30–70% and cause acute
transplant rejection. Mayqmetabolism of phe-
nytoin and phenobarbital and cause loss of
seizure control. Avoid use of St. John’s Wort and
MAO Inhibitors within 2 wk of each other.
Natural-Natural: Mayqrisk of serotonin syn-
drome when taken with tryptophanand SAM-e.

Route/Commonly Used Doses
PO (Adults): Mild Depression—300 mg of St.
John’s Wort (standardized to 0.3% hypericin) 3
times daily or 250 mg twice daily of 0.2% hyperi-
cin extract. OCD-450 mg twice daily of extended
release preparation.
Topical (Adults): 0.2–1 mg total hypericin
daily.

Availability
Preparations for Oral Use
Dried herbOTC; Dried (hydroalcoholic)
extractOTC; OilOTC; TinctureOTC.

Preparations for Topical Application
LiquidOTC; SemisolidOTC.

NURSING IMPLICATIONS
Assessment
● Depression: Assess patient for depression

periodically during therapy.

● Inflammation: Assess skin or skin lesions pe-
riodically during therapy.

Potential Nursing Diagnoses
Ineffective coping (Indications)
Anxiety (Indications)
Deficient knowledge, related to medication regi-
men (Patient/Family Teaching)

Implementation
● PO: Tea can be prepared by mixing 2-4 dried

herb in 150 mL of boiling water and steeping
for 10 min.

Patient/Family Teaching
● Instruct patient to take St. John’s wort as di-

rected.
● Patients with depression should be evaluated

by health care professional. Standard therapy
may be of greater benefit for moderate to se-
vere depression.

● Advise patient to notify health care profes-
sional of medication regimen prior to treat-
ment or surgery.

● Caution patients to avoid sun exposure and use
protective sunscreen to reduce the risk of pho-
tosensitivity reactions.

● Inform patient to purchase herbs from a repu-
table source and that products and their con-
tents vary among different manufacturers.

● Caution patient not to use alcohol while taking
St. John’s wort.

● Warn patients that St. John’s Wort may reduce
the therapeutic effectiveness of several drugs.

● May potentiate effect of sedatives and side ef-
fects of other antidepressants. Do not take
within 2 wk of MAO Inhibitor therapy.

● Instruct patient to consult healthcare profes-
sional before taking otherRx, OTC, or herbal
products concurrently with St. John’s wort.

● Inform patient that St. John’s wort is usually
taken for a period of 4–6 wk. If no improve-
ment is seen, another therapy should be con-
sidered.

Evaluation
● Decrease in signs and symptoms of depression

or anxiety.
● Improvement in skin inflammation.

valerian (vuh-lare-ee-en)
Other Name(s):
Amantilla, All-Heal, Baldrian, Baldrian-
wurzel, Belgium Valerian, Common
Valerian, Fragrant Valerian, Garden
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Heliotrope, Garden Valerian, Indian
Valerian, Mexican Valerian, Pacific Va-
lerian, Tagara, Valeriana, Valeriana of-
ficinalis, Valerianae radix, Valeriana
rhizome, Valeriane
Classification
Therapeutic: antianxiety agents, sedative/
hypnotics

Common Uses
Insomnia. Anxiety.

Action
May increase concentrations of the inhibitory
CNS transmitter GABA. Therapeutic Effects:
Improvement in sleep quality.

Pharmacokinetics
Absorption: Unknown.
Distribution: Unknown.
Metabolism and Excretion: Unknown.
Half-life: Unknown.

TIME/ACTION PROFILE

ROUTE ONSET PEAK DURATION

PO 30–60 min 2 hr unknown

Contraindications/Precautions
Contraindicated in: Pregnancy and lactation.
Use Cautiously in: Alcohol use (may have addi-
tive sedative effects); Surgery (discontinue use 2
weeks prior to elective procedures).

Adverse Reactions/Side Effects
CNS: drowsiness, headache. GI: dry mouth.
Misc: Benzodiazepine-like withdrawal symptoms
with discontinuation after long-term use.

Interactions
Natural Product-Drug: Additive CNS depres-
sion with alcohol, antihistamines, anesthetic
agentssedative hypnotics and other CNS de-
pressants. Alcohol-containing preparations may
interact with disulfiram and metronidazole.
Natural-Natural: Additive sedative effects can
occur when used with herbal supplements with
sedative properties such as kava, l-tryptophan,
melatonin, SAMe, and St. John’s wort.

Route/Commonly Used Doses
PO (Adults): Tea—1 cup tea 1–5 times daily.
Tea is made by steeping 2–3 g root in 150 mL

boiling water for 5–10 min then straining. Tinc-
ture—1–3 mL 1–5 times daily. Extract—
400–900 mg up to 2 hours before bedtime or
300–450 mg divided tid.

Availability
CapsulesOTC; ExtractOTC; TeaOTC; TinctureOTC.

NURSING IMPLICATIONS
Assessment
● Assess degree of anxiety and level of sedation

prior to and periodically throughout therapy.
● Assess sleep patterns.
● Assess response in the elderly population

where drowsiness and loss of balance may
pose a significant risk for injury.

Potential Nursing Diagnoses
Anxiety (Indications)
Risk for injury (Side Effects)

Implementation
● Take one to two hours before bedtime if used

for nighttime hypnotic.
● Administer orally three to five times daily to

control anxiety.

Patient/Family Teaching
● Encourage patients to avoid stimulants such as

caffeine and to provide an environment that
promotes restful sleep.

● May cause drowsiness. Caution patient to avoid
driving or other activities requiring alertness
until response to drug is known.

● Caution patient to avoid use of alcohol and
other medications or herbals that have a seda-
tive effect; may increase drowsiness.

● Advise patients to discontinue 2 weeks prior to
elective surgical procedures.

● Inform patients not to take this herbal supple-
ment if pregnant or breast-feeding.

● Notify patients that dependence with with-
drawal symptoms may develop with prolonged
use.

Evaluation
● Decreased anxiety level.
● Improvement in sleep with a feeling of restful-

ness without drowsiness upon awakening.

Zingiber Officinale, see ginger.
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Recent Drug Approvals

To view full-text monographs of drugs that have been recently released from the FDA or to learn about
changes to dosage forms, please visit www.DrugGuide.com.

abiraterone (a-bi-ra-te-rone)
Zytiga
Classification
Therapeutic: antineoplastics
Pharmacologic: enzyme inhibitors

Pregnancy Category X

Indications
With prednisone in the treatment of metastatic
castration-resistant prostate cancer in patients
who have disease progression despite chemo-
therapy which has included docetaxel.

Contraindications/Precautions
Contraindicated in: Severe hepatic impair-
ment (Child-Pugh Class C); OB: Pregnancy or
potential to become pregnant (may cause fetal
harm); OB: Lactation.
Use Cautiously in: Cardiovascular disease
(safety not established if LVEF �50% or NYHA
Class III or IV heart failure; Electrolyte abnor-
malities or hypertension (correct/treat prior to
initiation); Pre-existing liver disease (dose
modification required for Child-Pugh Class B);
Stress, infection, trauma, acute disease process
(may result in adrenocortical insufficiency re-
quiring additional corticosteroids).

Adverse Reactions/Side Effects
Noted for combination treatment with predni-
sone.
Resp: cough. CV: arrhythmia, edema, hyperten-
sion. GI: HEPATOXICITY, diarrhea, dyspepsia.
Derm: hot flush. Endo: adrenocortical insuffi-
ciency (due to concurrent prednisone). F and E:
hypokalemia. GU: nocturia, urinary frequency.
MS: joint pain/discomfort.

Route/Dosage
PO (Adults): 1000 mg once daily used in com-
bination with 5 mg prednisone twice daily.

Hepatic Impairment
PO (Adults): Child-Pugh Class B—250 mg
once daily with 5 mg prednisone twice daily.

bexarotene (beks-air-oh-teen)
Targretin
Classification
Therapeutic: antineoplastics
Pharmacologic: retinoids

Pregnancy Category X

Indications
Oral—Treatment of cutaneous T-cell lym-
phoma (cutaneous manifestations) in patients
who have failed at least one previous systemic
therapy. Topical—Treatment of cutaneous T-
cell lymphoma (cutaneous manifestations) in
Stage IA or IB patients who have refractory/per-
sistent lesions and have not responded to or tol-
erated other treatments.
Contraindications/Precautions
Contraindicated in: Hypersensitivity; Concur-
rent use of gemfibrozil; OB: Pregnancy (may
cause fetal harm); Lactation: Avoid breastfeeding.
Use Cautiously in: Hepatic impairment (mayp
elimination); Renal impairment (may alter protein
binding); Diabetic patients (concurrent use with
some antidiabetics mayqthe risk of hypoglyce-
mia); Patients with child-bearing potential/male
patients with partners who have child-bearing po-
tential; Geri: Elderly patients may be more sensitive
to drug effects; Pedi: Safe and effective use in pedi-
atric patients has not been established.
Adverse Reactions/Side Effects
Oral
CNS: headache, weakness, insomnia. EENT:
new/worsening cataracts. CV: peripheral
edema. GI: PANCREATITIS, abdominal pain, nau-
sea, anorexia, diarrhea, liver function abnor-
malities, vomiting. Derm: dry skin, rash, alope-
cia, exfoliative dermatitis, photosensitivity.
Endo: hyperlipidemia, hypercholesterolemia,
hypothyroidism. Hemat: anemia, leukopenia.
Misc: flu-like syndrome.
Topical
CNS: headache. CV: edema. Derm: pain,
pruritus, skin disorder, rash. Endo: hyper-

http://www.DrugGuide.com
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lipidemia. Hemat: leukopenia. Misc: lym-
phadenopathy.

Route/Dosage
PO (Adults): 300 mg/m2 once daily; dosage to
be adjusted based on tolerance/toxicity.
Topical (Adults): Apply once every other day
for one wk,qat weekly interval to once daily,
then twice daily, then three times daily and fi-
nally four times daily as tolerated, continued as
long as benefit is derived.

bupivacaine liposome
(injection)
(byoo-pi-vi-kane lye-poe-some)
Exparel
Classification
Therapeutic: anesthetics (topical/local)
Pharmacologic: amides

Pregnancy Category C

Indications
Postoperative single-use infiltrationof surgical sites.

Contraindications/Precautions
Contraindicated in: Hypersensitivity; cross-
sensitivity with other amide local anesthetics
(ropivacaine, lidocaine, mepivacaine, prilo-
caine) may occur; OB: Obstetrical paracervical
block anesthesia (may cause fetal bradycardia/
death).
Use Cautiously in: Impaired cardiovascular
function; Hepatic disease (blood levelsqin se-
vere hepatic impairment); Renal impairment
(risk of toxic reactions may beq); OB, Lacta-
tion, Pedi: Safe use in patients �18 yr, preg-
nancy or lactation has not been established.

Adverse Reactions/Side Effects
CNS: CENTRAL NERVOUS SYSTEM TOXICITY, dizzi-
ness, drowsiness, headache, insomnia. CV: pe-
ripheral edema, prolonged AV conduction, tachy-
cardia. GI: constipation, nausea, vomiting.
Derm: pruritus. Hemat: anemia. MS: back
pain, muscle spasm. Misc: hypersensitivity reac-
tions including ANAPHYLACTOID-LIKE REACTIONS
and LARYNGEAL EDEMA, fever, procedural pain.

Route/Dosage
Infiltration: (Adults): Bunionectomy—106
mg (8 mL) given as 7 mL into osteotomy and 1
mL into subcutaneous tissue; hemorrhoidec-
tomy—266 mg (20 mL) diluted to a volume of
30 mL and given as six 5 mL aliquots.

REMS

buprenorphine/naloxone
(boo-pre-nor-feen/na-lox-one)
Suboxone
Classification
Therapeutic: opioid addiction agents
Pharmacologic: opioid agonists/antago-
nists, opioid antagonists
Schedule III

Pregnancy Category C

Indications
Maintenance treatment of opioid dependence as
part of a comprehensive program including
counseling and psychological support.

Contraindications/Precautions
Contraindicated in: Hypersensitivity to bu-
prenorphine or naloxone; Lactation: Buprenor-
phine enters breast milk; avoid breast-feeding.
Use Cautiously in: Compromised respiratory
function including COPD, or pulmonale, dimin-
ished respiratory reserve, hypoxia, hypercapnia
or respiratory depression of other causes; Geri:
Elderly or debilitated patients may be more sen-
sitive to drug effects; OB: Buprenorphine
crosses the placenta; use during pregnancy only
if potential benefit justifies potential risk; Pedi:
Children �16 yr (safety not established).

Adverse Reactions/Side Effects
CNS: headache, insomnia. CV: orthostatic hy-
potension. Resp: RESPIRATORY DEPRESSION. GI:
constipation, glossodynia, nausea, oral hypoes-
thesia, oral mucosal erythema, vomiting, hepati-
tis. Derm: hyperhydrosis. F and E: peripheral
edema. Misc: allergic reactions including ANA-
PHYLAXIS, physical dependence, psychological
dependence, tolerance, withdrawal phenome-
non.

Route/Dosage
SL (Adults): Progressivelyq/adjusted in incre-
ments of buprenorphine 2 mg/naloxone 0.5 mg
or buprenorphine 4 mg/naloxone 1 mg. Titrate
to keep patient engaged in treatment while sup-
pressing opioid withdrawal; usual target dose is
buprenorphine 16 mg/naloxone 4 mg once
daily.

clobazam (kloe-ba-zam)
Onfi
Classification
Therapeutic: anticonvulsants
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Pharmacologic: benzodiazepines
Schedule IV

Pregnancy Category C

Indications
Adjunctive treatment of seizures associated with
Lennox-Gestaut syndrome in patients �2 yr.

Contraindications/Precautions
Contraindicated in: None noted.
Use Cautiously in: Hepatic impairment (dos-
age adjustment recommended for mild to mod-
erate impairment); History of substance abuse,
suicidal behavior/ideation; Geri: Slow dosage
escalation and weight-based dosing recom-
mended due to higher blood levels; OB: Use in
pregnancy only if potential benefit outweighs fe-
tal risk; Lactation: Clobazam enters breast milk,
effects on infants are not known; Pedi: Safe and
effective use in children �2 yr has not been es-
tablished.

Adverse Reactions/Side Effects
CNS: sedation, somnolence, aggression, ataxia,
dizziness, dysarthria, fatigue, insomnia, irrita-
bility, lethargy. Resp: cough. GI: constipation,
drooling, dysphagia,qappetite, vomiting.

Route/Dosage
PO (Adults and Children �30 kg): 5 mg
twice daily initially, may be titrated after one wk
to 20 mg/day in two divided doses and after an-
other wk to a maximum of 40 mg/day in two di-
vided doses.
PO (Adults and Children �30 kg): 5 mg
daily initially, may be titrated after one wk to 10
mg/day in two divided doses and after another
wk to a maximum of 20 mg/day in two divided
doses.
PO (Geriatric Patients �30 kg): 5 mg daily
initially, may be titrated weekly over 3 wk to a
maximum of 40 mg/day in two divided doses.
PO (Geriatric Patients �30 kg): 5 mg daily
initially, may be titrated weekly over 3 wk to a
maximum of 20 mg/day in two divided doses.

Hepatic Impairment
PO (Adults and Children): Mild to moderate
hepatic impairment and weight �30 k g—5
mg daily initially, may be titrated weekly over 3
wk to a maximum of 40 mg/day in two divided
doses; Mild to moderate hepatic impairment
and weight �30 kg—5 mg daily initially, may

be titrated weekly over 3 wk to a maximum of
20 mg/day in two divided doses.
PO (Adults and Children): Known CYP2C19
poor metabolizers �30 k g—5 mg daily ini-
tially, may be titrated weekly over 3 wk to a
maximum of 40 mg/day in two divided doses;
Known CYP2C19 poor metabolizers �30
kg—5 mg daily initially, may be titrated weekly
over 3 wk to a maximum of 20 mg/day in two
divided doses.

exemestane (ex-e-mes-tane)
Aromasin
Classification
Therapeutic: antineoplastics
Pharmacologic: aromatase inhibitors

Pregnancy Category X

Indications
Adjuvant treatment of breast cancer in postmen-
opausal women who have estrogen-receptor
positive early disease and who have already re-
ceived 2–3 years of tamoxifen and are then
switched to exemestane to complete a total of 5
yrs of adjuvant therapy. Treatment of advanced
postmenopausal breast cancer that has pro-
gressed despite tamoxifen therapy.

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Premen-
opausal status; OB: Pregnancy (may cause fetal
harm); Lactation: Breastfeeding should be
avoided.
Use Cautiously in: Pedi: Safe and effective use
not established.

Adverse Reactions/Side Effects
CNS: fatigue, depression, insomnia. CV:
THROMBOEMBOLISM, hypertension. GI: diar-
rhea, nausea. GU: endometrial hyperplasia,
uterine polyps. Endo: visual disturbances.
Derm: alopecia, hot flashes, increased sweat-
ing, dermatitis. MS: arthralgia, musculoskeletal
pain, carpal tunnel syndrome, muscle cramps,
osteoporosis. Neuro: neuropathy, paresthesia.

Route/Dosage
PO (Adults): 25 mg once daily; concurrent
use with CYP3A4 inducers—50 mg once
daily.
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ezogabine (e-zoe-ga-been)
Potiga
Classification
Therapeutic: anticonvulsants
Pharmacologic: potassium channel open-
ers
Schedule V

Pregnancy Category C

Indications
Adjunctive treatment of partial-onset seizures.

Contraindications/Precautions
Contraindicated in: Lactation: Breastfeeding
not recommended.
Use Cautiously in: History of prolonged QT
interval, concurrent use of medications known
to prolong QT interval, history of HF, ventricular
hypertrophy, hypokalemia or hypomagnesemia
(qrisk of arrhythmias); History of depression,
suicidal thoughts or ideation; Geri: Lower doses
recommended; Renal impairment (doseprec-
ommended for CCr �50 mL/min; OB: Use only
if potential benefit justifies potential risk to the
fetus; Pedi: Safety and effectiveness use not es-
tablished.

Adverse Reactions/Side Effects
CNS: dizziness, drowsiness, aphasia, confusion,
dysarthria, fatigue, hallucinations, impaired at-
tention, impaired memory, psychoses, suicidal
thoughts/ideation. EENT: blurred vision, diplo-
pia. Neuro: abnormal coordination, balance
disorder, gait disturbance, tremor. GU: urinary
retention.

Route/Dosage
PO (Adults): 100 mg three times daily for one
wk, thenqby 150 mg/day at weekly intervals to
maintenance dose of 200–400 mg three times
daily (not to exceed 1200 mg/day).
PO (Geriatric Patients): 50 mg three times
daily initially, thenqby 150 mg/day at weekly
intervals to maintenance dose not to exceed 750
mg/day.

Renal Impairment
PO (Adults): CCr �50 mL/min—50 mg
three times daily initially, thenqby 150 mg/day
at weekly intervals to maintenance dose not to
exceed 600 mg/day.

Hepatic Impairment
PO (Adults): Child-Pugh �70 k–9—50 mg
three times daily initially, thenqby 150 mg/day

at weekly intervals to maintenance dose not to
exceed 750 mg/day; Child-Pugh �9—50 mg
three times daily initially, thenqby 150 mg/day
at weekly intervals to maintenance dose not to
exceed 600 mg/day.

glucarpidase
(gloo-kar-pi-dayz)
Voraxaze
Classification
Therapeutic: antidotes, orphan drugs
Pharmacologic: enzymes

Pregnancy Category C

Indications
Lowering of toxic methotrexate levels (�1 mi-
cromole/L) associated with renal failure.

Contraindications/Precautions
Contraindicated in: Patients with expected
clearance of methotrexate (methotrexate levels
within 2 standard deviations of the mean metho-
trexate excretion curve specific for the dose
given) or those with normal or mildly impaired
renal function.
Use Cautiously in: Lactation: Use cautiously;
OB: Use only if clearly needed.

Adverse Reactions/Side Effects
CNS: headache. CV: hypotension. GI: nausea,
vomiting. Derm: flushing. Neuro: paraesthe-
sia. Misc: allergic reactions including ANAPHY-
LAXIS.

Route/Dosage
IV (Adults and Children �1 mo): 50 Units/
kg as a single dose.

incobotulinumtoxinA
(in-koe-bot-ue-li-num-tox-in-A)
Xeomin
Classification
Therapeutic: antispasticity agents, cos-
metic agents
Pharmacologic: neurotoxins

Pregnancy Category C

Indications
Treatment of cervical dystonia in adults. Treat-
ment of blepharospasm in adults who had prior
treatment with onabotulinumtoxinA. Temporary
improvement of moderate to severe glabellar
(frown) lines in adults.
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Contraindications/Precautions
Contraindicated in: Hypersensitivity to botuli-
num toxin products or additives; Infection at in-
jection site.
Use Cautiously in: Previous surgical facial al-
terations, marked facial asymmetry, known
weakness/atrophy of muscle in question, in-
flammation or skin abnormality at injection site,
ptosis; Compromised respiratory function or
dysphagia; Peripheral motor neuropathic disor-
ders (may exacerbate clinical effects andqthe
risk of severe dysphagia and respiratory com-
promise); Hyperhydrosis (safety not estab-
lished); Blepharospasm— if diplopia occurs,
lower lid injection should not be repeated);
Cervical dystonia—patients with smaller neck
muscle mass and those requiring bilateral ster-
nocledomastoid injections (qrisk of dysphagia,
smaller doses may be necessary); Glabellar
lines—ptosis may occur; Geri: Use cautiously;
consider concurrent diseases and drug therapy;
OB: Use in pregnancy only if potential benefit
justifies potential risk to fetus; Pedi: Safety and
effectiveness has not been established.

Adverse Reactions/Side Effects
Blepharospasm
CNS: headache. EENT: ptosis, dry eye, im-
paired vision, nasopharyngitis,pblinking, cor-
neal exposure/ulceration, diplopia. GI: diar-
rhea, dry mouth, dyspepsia. Misc: allergic
reactions, including ANAPHYLAXIS, SPREAD OF
TOXIN EFFECT.

Cervical dystonia
CNS: headache. GI: dysphagia. Local: injection
site pain. MS: muscle weakness, musculoskele-
tal pain, neck pain. Misc: allergic reactions, in-
cluding ANAPHYLAXIS, SPREAD OF TOXIN EFFECT.

Glabellar lines
CNS: headache,. Local: injection site pain/re-
action. Misc: allergic reactions, including ANA-
PHYLAXIS SPREAD OF TOXIN EFFECT.

Route/Dosage
Note: Doses are NOT interchangeable with other
botulinumtoxin products.

Blepharospasm
IM (Adults): Dose, number of injections and lo-
cation is based on previous dosing of
onabotulinumtoxinA (Botox), if this is unknown

then initial dose is 1.25–2.5 Units/site; (mean
dose is 5.6 Units/injection site, 6 injections/eye).

Cervical dystonia
IM (Adults): 120 Units total/treatment session;
dose, number and location based on number
and location of involved sites.

Glabellar lines
IM (Adults): 20 Units/session consisting of 5 in-
jections (two in each corrugator muscle, one in
the procerus muscle) of 4 units apiece. Not to be
repeated more frequently than every 3 mos.

ivacaftor (eye-va-kaf-tor)
Kalydeco
Classification
Therapeutic: cystic fibrosis therapy ad-
juncts
Pharmacologic: transmembrane conduct-
ance regulator potentiators

Pregnancy Category B

Indications
Treatment of cystic fibrosis in patients �6 yr with
a G551D mutation of the cystic fibrosis trans-
membrane conductance regulator (CFTR) gene.
Not effective in patients who are homozygous for
the F508del mutation of the CFTR gene.

Contraindications/Precautions
Contraindicated in: Concurrent use of strong
CYP3A inducers.
Use Cautiously in: Moderate to severe hepatic
impairment (dosage reduction recommended);
Concurrent use of CYP3A inhibitors (dosage re-
duction recommended); Concurrent use of
CYP3A and/or P-gp substrates; Severe renal im-
pairment (CCr �30 mL/min) or end stage renal
disease; OB: Use in pregnancy only if clearly
needed; Lactation: Use cautiously during breast
feeding; Pedi: Safe use in children �6 yr not es-
tablished.

Adverse Reactions/Side Effects
CNS: headache, dizziness. EENT: nasal conges-
tion, oropharyngeal pain. GI: nausea, abdomi-
nal pain, diarrhea,qtransaminases. Derm:
rash. MS: arthralgia, musculoskeletal chest
pain, mylagia. Endo: hyperglycemia, hypoglyce-
mia.
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Route/Dosage
PO (Adults and Children �6 yr): 150 mg
every 12 hr with fat-containing food; concur-
rent strong CYP3A inhibitors—150 mg twice
a wk; concurrent moderate CYP3A inhibi-
tors—150 mg once daily.

Hepatic Impairment
PO (Adults and Children �6 yr): Moderate
hepatic impairment—150 mg once daily; Se-
vere hepatic impairment—150 mg once daily
or less.

ivermectin (eye-ver-mek-tin)
Stromectol
Classification
Therapeutic: anthelmintics
Pharmacologic: avermectins

Pregnancy Category C

Indications
Intestinal strongyloidiasis. Onchocerciasis
(nemotode form only).

Contraindications/Precautions
Contraindicated in: Hypersensitivity; OB: Safe
use in pregnancy has not been established.
Use Cautiously in: Lactation: Use only if risk
of delayed treatment outweighs possible risk to
newborn; Pedi: Safe and effective use in chil-
dren �15 kg has not been established.

Adverse Reactions/Side Effects
CNS: dizziness, drowsiness, fatigue, vertigo,
weakness. GI: abdominal pain, anorexia, con-
stipation, diarrhea, nausea, vomiting. Derm:
pruritus, rash, urticaria. Neuro: tremor. Misc:
Mazzotti reaction (onchocerciasis only).

Route/Dosage
Strongyloidiasis
PO (Adults and Children): 200 mcg/kg as a
single dose (�80 kg —200 mcg/kg, 66–79
kg —5 tablets, 51–65 kg —4 tablets, 36–50
kg —3 tablets, 25–35 kg —2 tablets, 15–24
kg —1 tablet).

Onchocerciasis
PO (Adults and Children): 150 mcg/kg as a
single dose (�85 kg —150 mcg/kg, 65–84
kg —4 tablets, 45–64 kg —3 tablets, 26–44
kg —2 tablets, 15–25 kg —1 tablet); course
may be repeated at 3–12 mo intervals.

REMS

rimabotulinumtoxinb
(rime-uh-bot-yoo-li-num toks-in
bee)
Myobloc
Classification
Therapeutic: antispasticity agents, cos-
metic agents
Pharmacologic: neurotoxins

Pregnancy Category C

Indications
Treatment of cervical dystonia in adults.

Contraindications/Precautions
Contraindicated in: Hypersensitivity to botuli-
num toxin products or additives; Infection at in-
jection site.
Use Cautiously in: Compromised respiratory
function or dysphagia; Peripheral motor neuro-
pathic disorders (may exacerbate clinical ef-
fects andqthe risk of severe dysphagia and res-
piratory compromise); Patients with smaller
neck muscle mass and those requiring bilateral
sternocledomastoid injections (qrisk of dys-
phagia, smaller doses may be necessary); Geri:
Use cautiously; consider concurrent diseases
and drug therapy; OB: Use only if potential ben-
efit justifies potential risk to fetus; Pedi: Safety
and effectiveness has not been established.

Adverse Reactions/Side Effects
CNS: headache. GI: dry mouth, dysphagia, dys-
pepsia, nausea. Local: injection site pain. MS:
muscle weakness, neck pain. Resp: breathing
difficulties. Misc: SPREAD OF TOXIN EFFECT.

Route/Dosage
Note: Doses are NOT interchangeable with other
botulinumtoxin products.
IM (Adults): Prior history of tolerating botu-
linum toxin injections—2500–5000 units
divided among affected muscles; No prior his-
tory of tolerating botulinum toxin injec-
tions—Use lower initial dose.

ruxolitinib (rux-oh-li-ti-nib)
Jakafi
Classification
Therapeutic: antineoplastics
Pharmacologic: kinase inhibitors

Pregnancy Category C
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Indications
Treatment of intermediate or high-risk myelofi-
brosis (including primary myelofibrosis, post-
polycythemia vera myelofibrosis and post-es-
sential thrombocytopenia fibrosis).

Contraindications/Precautions
Contraindicated in: Severe renal impairment
(CCr �15 mL/min); Concurrent use of strong
CYP3A4 inhibitors and platelet count of �100 x
109/L; Lactation: Breast feeding should be
avoided.
Use Cautiously in: Hepatic/moderate renal
impairment (dose reduction recommended);
OB: Use during pregnancy only if potential ben-
efit justifies potential fetal risk; Pedi: Safe and
effective use in children has not been estab-
lished.

Adverse Reactions/Side Effects
CNS: dizziness, headache. Derm: ecchymoses.
Hemat: anemia, thrombocytopenia, neutro-
penia.

Route/Dosage
PO (Adults): Platelet count �200 x 109/L—
20 mg twice daily initially,qdose based on re-
sponse to a maximum of 25 mg twice daily;
platelet count between 100 x 109/L and 200 x
109/L—15 mg twice daily initially;qdose
based on response to a maximum of 25 mg
twice daily; concurrent use of strong CYP3A4
inhibitors and platelet count �100 x 109/
L—10 mg twice daily initially. Dose may beq
by 5 mg twice daily, no increments should be
made in the first 4 wk and then may be made
every two wk.

Renal Impairment
PO (Adults): CCr 30–59 mL/min and plate-
let count between 100 x 109/L and 150 x 109/
L—10 mg twice daily initially.

spinosad (spy-no-sad)
Natroba
Classification
Therapeutic: pediculocides

Pregnancy Category B

Indications
Treatment of head lice in adults and children
�40 k yr.

Contraindications/Precautions
Contraindicated in: Pedi: Children �6 mo
(qrisk of benzyl alcohol absorption).
Use Cautiously in: OB: Use in pregnancy only
if clearly needed; Lactation: use with caution;
Pedi: Safe and effective use in children �4 yr
not established.

Adverse Reactions/Side Effects
EENT: ocular erythema. Local: erythema.

Route/Dosage
Topical (Adults and Children �4 yr): Apply
amount necessary to wet scalp, leave in place
for 10 minutes, then rinse; may be repeated af-
ter 7 days if live lice are still seen.

vismodegib (vis-moe-deg-ib)
Erivedge
Classification
Therapeutic: antineoplastics
Pharmacologic: hedgehog pathway inhibi-
tors

Pregnancy Category D

Indications
Metastatic basal cell carcinoma or locally ad-
vanced basal cell carcinoma which has re-
curred in patients who are not candidates for
further surgery or radiation.

Contraindications/Precautions
Contraindicated in: OB: Pregnancy (can
cause embryo-fetal death or severe birth de-
fects); Lactation: recommend another feeding
method; Blood donation (avoid for 7 mo fol-
lowing last dose).
Use Cautiously in: Females with reproductive
potential and males (pregnancy prevention/
planning is necessary); Pedi: Safe and effective
use in children has not been established.

Adverse Reactions/Side Effects
CNS: fatigue. GI:pappetite, constipation, diar-
rhea, impaired taste, nausea, vomiting. GU:
amenorrhea, azotemia. Derm: alopecia. F and
E: hypokalemia, hyponatremia. Metab: weight
loss. MS: arthralgias, muscle spasms.

Route/Dosage
PO (Adults): 150 mg once daily continued un-
til disease progression or unacceptable toxicity.
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Generic Name (Brand Name) New Dosage Form

albuterol/ipratropium
(Combivent Respimat)

Inhalation spray for COPD without chlorofluorocarbons (CFCs).

alendronate (Binosto) Buffered effervescent tablet once weekly for treatment of osteoporosis.

balsalazide (Giazo) New strength and tablet formulation for ulcerative colitis in males.

bupropion (Forfivo XL) Extended-release tablet for depression (450 mg).

ciclesonide (Zetonna) Lower strength nasal spray formulation for allergic rhinitis.

darunavir (Prezista) Oral suspension for HIV-1 infection.

dorzolamide/timolol (Cosopt PF) Preservative-free, single-use ophthalmic solution for glaucoma/ocular hypertension.

exenatide (Bydureon) Long-acting (weekly) dose form for type 2 diabetes.

fentanyl (Subsys) Sublingual spray for breakthrough cancer pain.

hydroxyprogesterone (Makena) Injectable progestin for decreasing the risk of preterm birth (singleton pregnancy).

influenza vaccine (Fluad) Contains MF59 adjuvant to boost immune response in patients �65 yr.

influenza vaccine (Fluzone) Intradermal seasonal vaccine for patients 18–64 yr.

ivermectin (Sklice) Lotion for topical treatment of head lice in patients �6 mo.

mannitol (Aridol) Inhalation powder for assessment of bronchial hyperresponsiveness.

metformin/linagliptin
(Jentadueto)

Combination formulation for type 2 diabetes.

metformin/sitagliptin (Janumet XR) Extended-release formulation for type 2 diabetes.

miconazole (Oravig) Oral buccal tablet for oropharyngeal candidiasis.

mifepristone (Korlym) Management of hyperglycemia associated with Cushing’s syndrome.

mitomycin (Mitosol) Solution for adjunct to ab externo surgery for glaucoma.

mometasone (Propel) Nasal sinus implant for localized controlled delivery in the treatment of chronic sinusitis.

nitroglycerin (Rectiv) Ointment for pain associated with chronic anal fissures.

oxybutynin (Anturol) 3% gel formulation for overactive bladder.

pancrelipase (Ultresa, Viokace) FDA-approved versions of previously marketed “unapproved” drugs.

raltegravir (Isentress) Chewable tablet for HIV-1 infection.

rufinamide (Banzel) Oral suspension for treatment of seizures.

sodium nitrite/sodium
thiosulfate (Nithiodote)

Injection for treating life-threatening acute cyanide poisoning.

tenofovir (Viread) Oral powder formulation for HIV-1 or chronic hepatitis B.

zolpidem (Intermezzo) Sublingual tablet for middle-of-the-night awakening with difficulty returning to sleep.

RECENT LABELING CHANGES (New Warnings/Indications)

Generic Name (Brand Name) Labeling Change

acetaminophen (APAP, Tylenol) Combination prescription products containing acetaminophen will be limited to 325 mg/
dosage unit due to risk of liver damage associated with high doses.

ANGIOTENSIN-CONVERTING
ENZYME (ACE) INHIBITORS
and Angiotensin Inhibitor
Blockers (ARB)

Strengthened and more detailed warnings regarding use during pregnancy.
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RECENT LABELING CHANGES (New Warnings/Indications) (continued)

antipsychotics Pregnancy section of drug labels updated regarding information about the potential risk
for abnormal muscle movements and withdrawal symptoms in newborns.

boceprevir (Victrelis) Concurrent use with ritonavir (Norvir) in combination with atazanavir (Reyataz) or
darunavir (Prezista), or with Kaletra (lopinavir/ritonavir)plevels of the HIV medicines
and boceprevir in the body and maypeffectiveness.

dextroamphetamine (Adderall XR) Proton Pump Inhibitors may alter clinical effect (change in time to peak blood level).

estrogens May exacerbate hereditary angioedema.

fenofibric acid (Trilipix) When used alone, may notprisk of cardiovascular events.

HMG-CoA REDUCTASE
INHIBITORS (statins)

Labeling changes reflecting interactions whichqthe risk of rhabdomyolysis

linezolid (Zyvox) qrisk of serotonin syndrome with SSRIs and NSRIs; concurrent use should be avoided.

ondansetron (Zofran) Strengthened warning regardingqrisk of QT prolongation.

proton pump inhibitors (PPIs) Mayqrisk of Clostridium difficile-associated diarrhea (CDAD).

sitagliptin (Januvia) Tablets should not be split, crushed or chewed.

terbutaline Injectable terbutaline should not be used in pregnant women for prevention/prolonged
treatment beyond 48-72 hr of preterm labor due toqrisk of serious maternal heart
problems/death.

DISCONTINUED DRUGS

Generic Name (Brand Name) Reason for Discontinuation

drotrecogin (Xogris) Failure to show survival benefit.

gemtuzumab (Mylotarg) qrisk of veno-occlusive disease and shown to be of no benefit in acute myeloid leukemia
(AML).

gold sodium thiomalate
(Myochrysine, Aurolate)

Discontinued by manufacturer.

inamrinone (Inocor) Discontinued by manufacturer.

ipecac syrup Discontinued by manufacturer.

mebendazole (Vermox) Discontinued by manufacturer.

mezlocillin (Mezlin) Discontinued by manufacturer.

molindone (Moban) Discontinued by manufacturer.

nalmefene (Revex) Discontinued by manufacturer.

plicamycin (Mithracin) Discontinued by manufacturer.

promazine (Sparine) Discontinued by manufacturer.

propiomazine (Largon) Discontinued by manufacturer.

sibutramine (Meridia) Increased cardiovascular risk.

somatrem (Protropin) Discontinued by manufacturer.

sulfinpyrazone (Anturane) Discontinued by manufacturer.

tacrine (Cognex) Discontinued by manufacturer.

triamcinolone inhaler
(Azmacort)

Discontinued by manufacturer (contained CFCs).

triprolidine (Actidil, Actifed,
Myidil)

Discontinued by manufacturer.

urokinase (Kinlytic) Discontinued by manufacturer.
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Combination Drugs

Note: The drugs listed in this section are in alphabetical order according to trade names. If the
trade name does not specify dose form, the dose form is either a tablet or capsule. Following each
trade name are the generic names and doses of the active ingredients contained in each preparation.
For information on these drugs, look up each generic name in the combination. For inert ingredients,
see drug label. (OTC) signifies “over-the-counter” or nonprescription medication.

A-200 Shampoo—0.33% pyrethrins � 4% piperonyl butoxide (OTC)
Acanya Topical Gel—1.2% clindamycin � 2.5% benzoyl peroxide
Accuretic 10/12.5—quinapril 10 mg � hydrochlorothiazide 12.5 mg
Accuretic 20/12.5—quinapril 20 mg � hydrochlorothiazide 12.5 mg
Accuretic 20/25—quinapril 20 mg � hydrochlorothiazide 25 mg
Activella Tablets 0.5/0.1—estradiol 0.5 mg � norethindrone 0.1 mg
Activella Tablets 1/0.5—estradiol 1 mg � norethindrone 0.5 mg
Actoplus Met 15/500—pioglitazone 15 mg � metformin 500 mg
Actoplus Met 15/850—pioglitazone 15 mg� metformin 850 mg
Actoplus Met XR 15/1000—pioglitazone 15 mg � metformin extended-release 1000 mg
Actoplus Met XR 30/1000—pioglitazone 30 mg � metformin extended-release 1000 mg
Adderall 5 mg—dextroamphetamine sulfate 1.25 mg � dextroamphetamine saccharate 1.25 mg �

amphetamine aspartate 1.25 mg � amphetamine sulfate 1.25 mg
Adderall 7.5 mg—dextroamphetamine sulfate 1.875 mg � dextroamphetamine saccharate 1.875 mg

� amphetamine aspartate 1.875 mg � amphetamine sulfate 1.875 mg
Adderall 10 mg—dextroamphetamine sulfate 2.5 mg � dextroamphetamine saccharate 2.5 mg �

amphetamine aspartate 2.5 mg � amphetamine sulfate 2.5 mg
Adderall 12.5 mg—dextroamphetamine sulfate 3.125 mg � dextroamphetamine saccharate 3.125 mg

� amphetamine aspartate 3.125 mg � amphetamine sulfate 3.125 mg
Adderall 15 mg—dextroamphetamine sulfate 3.75 mg � dextroamphetamine saccharate 3.75 mg �

amphetamine aspartate 3.75 mg � amphetamine sulfate 3.75 mg
Adderall 20 mg—dextroamphetamine sulfate 5 mg � dextroamphetamine saccharate 5 mg � am-

phetamine aspartate 5 mg � amphetamine sulfate 5 mg
Adderall 30 mg—dextroamphetamine sulfate 7.5 mg � dextroamphetamine saccharate 7.5 mg �

amphetamine aspartate 7.5 mg � amphetamine sulfate 7.5 mg
Adderall XR 5 mg—dextroamphetamine saccharate 1.25 mg � dextroamphetamine sulfate 1.25 mg �

amphetamine aspartate monohydrate 1.25 mg � amphetamine sulfate 1.25 mg
Adderall XR 10 mg—dextroamphetamine saccharate 2.5 mg � dextroamphetamine sulfate 2.5 mg �

amphetamine aspartate monohydrate 2.5 mg � amphetamine sulfate 2.5 mg
Adderall XR 15 mg—dextroamphetamine saccharate 3.75 mg � dextroamphetamine sulfate 3.75 mg

� amphetamine aspartate monohydrate 3.75 mg � amphetamine sulfate 3.75 mg
Adderall XR 20 mg—dextroamphetamine saccharate 5 mg � dextroamphetamine sulfate 5 mg �

amphetamine aspartate monohydrate 5 mg � amphetamine sulfate 5 mg
Adderall XR 25 mg—dextroamphetamine saccharate 6.25 mg � dextroamphetamine sulfate 6.25 mg

� amphetamine aspartate monohydrate 6.25 mg � amphetamine sulfate 6.25 mg
Adderall XR 30 mg—dextroamphetamine saccharate 7.5 mg � dextroamphetamine sulfate 7.5 mg �

amphetamine aspartate monohydrate 7.5 mg � amphetamine sulfate 7.5 mg
Advair Diskus 100—(per actuation) fluticasone 100 mcg � salmeterol 50 mcg
Advair Diskus 250—(per actuation) fluticasone 250 mcg � salmeterol 50 mcg
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Advair Diskus 500—(per actuation) fluticasone 500 mcg � salmeterol 50 mcg
Advair HFA 45—(per actuation) fluticasone 45 mcg � salmeterol 21 mcg
Advair HFA 115—(per actuation) fluticasone 115 mcg � salmeterol 21 mcg
Advair HFA 230—(per actuation) fluticasone 230 mcg � salmeterol 21 mcg
Advicor 500/20—extended-release niacin 500 mg � lovastatin 20 mg
Advicor 750/20—extended-release niacin 750 mg � lovastatin 20 mg
Advicor 1000/20—extended-release niacin 1000 mg � lovastatin 20 mg
Advicor 1000/40—extended-release niacin 1000 mg � lovastatin 40 mg
Advil Allergy Sinus—pseudoephedrine 30 mg � ibuprofen 200 mg � chlorpheniramine 2 mg (OTC)
Advil Cold & Sinus—pseudoephedrine 30 mg � ibuprofen 200 mg (OTC)
Advil Congestion Relief—phenylephrine 10 mg � ibuprofen 200 mg (OTC)
Advil PM—diphenhydramine citrate 38 mg � ibuprofen 200 mg (OTC)
Aggrenox—aspirin 25 mg � extended-release dipyridamole 200 mg
Alavert Allergy and Sinus D-12— loratadine 5 mg � pseudoephedrine 120 mg (OTC)
Aldactazide 25/25—hydrochlorothiazide 25 mg � spironolactone 25 mg
Aldactazide 50/50—hydrochlorothiazide 50 mg � spironolactone 50 mg
Aleve-D Sinus & Cold—naproxen 220 mg � extended-release pseudoephedrine 120 mg (OTC)
Alka-Seltzer Effervescent, Original—citric acid 1000 mg � sodium bicarbonate 1916 mg � aspirin

325 mg (OTC)
Alka-Seltzer Effervescent, Xtra-Strength—citric acid 1000 mg � sodium bicarbonate 1985 mg �

aspirin 500 mg (OTC)
Alka-Seltzer Plus Cold & Cough Formula Liqui-Gels—dextromethorphan 10 mg � phenylephrine

5 mg � chlorpheniramine 2 mg � acetaminophen 325 mg (OTC)
Alka-Seltzer Plus Day Non-Drowsy Cold Formula Liqui-Gels—dextromethorphan 10 mg � phenyl-

ephrine 5 mg � acetaminophen 325 mg (OTC)
Alka-Seltzer Plus Effervescent Cold & Cough Formula—dextromethorphan 10 mg � phenylephrine

7.8 mg � chlorpheniramine 2 mg � aspirin 325 mg (OTC)
Alka-Seltzer Plus Effervescent Flu Formula—dextromethorphan 10 mg � phenylephrine 5 mg �

chlorpheniramine 2 mg � acetaminophen 250 mg (OTC)
Alka-Seltzer Plus Effervescent Night Cold Formula—dextromethorphan 10 mg � phenylephrine 7.8

mg � doxylamine 6.25 mg � aspirin 500 mg (OTC)
Alka-Seltzer Plus Effervescent Sinus Formula— phenylephrine 7.8 mg � aspirin 325 mg (OTC)
Alka-Seltzer Plus Mucus & Congestion Break Up Formula Liqui-Gels—dextromethorphan 10 mg

� guaifenesin 200 mg (OTC)
Alka-Seltzer Plus Night Cold Formula Liquid Gels—acetaminophen 325 mg � doxylamine 6.25 mg

� dextromethorphan 10 mg � phenylephrine 5 mg (OTC)
Allegra-D 12 Hour— fexofenadine 60 mg � extended-release pseudoephedrine 120 mg
Allegra-D 24 Hour— fexofenadine 180 mg � extended-release pseudoephedrine 240 mg
Altavera— levonorgestrel 0.15 mg � ethinyl estradiol 30 mcg
Amturnide 150/5/12.5—aliskiren 150 mg � amlodipine 5 mg � hydrochlorothiazide 12.5 mg
Amturnide 300/5/12.5—aliskiren 300 mg � amlodipine 5 mg � hydrochlorothiazide 12.5 mg
Amturnide 300/5/25—aliskiren 300 mg � amlodipine 5 mg � hydrochlorothiazide 25 mg
Amturnide 300/10/12.5—aliskiren 300 mg � amlodipine 10 mg � hydrochlorothiazide 12.5 mg
Amturnide 300/10/25—aliskiren 300 mg � amlodipine 10 mg � hydrochlorothiazide 25 mg
Anacin—aspirin 400 mg � caffeine 32 mg (OTC)
Anacin Max Strength—aspirin 500 mg � caffeine 32 mg (OTC)
Analpram HC Topical Cream—1% hydrocortisone � 1% pramoxine
Analpram HC Topical Cream/Lotion—2.5% hydrocortisone � 1% pramoxine
Anexsia 5/325—hydrocodone 5 mg � acetaminophen 325 mg
Anexsia 5/500—hydrocodone 5 mg � acetaminophen 500 mg
Anexsia 7.5/325—hydrocodone 7.5 mg � acetaminophen 325 mg
Anexsia 7.5/650—hydrocodone 7.5 mg � acetaminophen 650 mg
Anexsia 10/750—hydrocodone 10 mg � acetaminophen 750 mg
Angeliq—drosperinone 0.5 mg � estradiol 1 mg
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Aranelle
Phase I—norethindrone 0.5 mg � ethinyl estradiol 35 mcg
Phase II—norethindrone 1 mg � ethinyl estradiol 35 mcg
Phase III—norethindrone 0.5 mg � ethinyl estradiol 35 mcg

Arthrotec 50/200—diclofenac 50 mg � misoprostol 200 mcg
Arthrotec 75/200—diclofenac 75 mg � misoprostol 200 mcg
Atacand HCT 16/12.5—candesartan 16 mg � hydrochlorothiazide 12.5 mg
Atacand HCT 32/12.5—candesartan 32 mg � hydrochlorothiazide 12.5 mg
Atacand HCT 32/25—candesartan 32 mg � hydrochlorothiazide 25 mg

Atacand Plus—candesartan 16 mg � hydrochlorothiazide 12.5 mg
Atripla—efavirenz 600 mg � emtricitabine 200 mg � tenofovir 300 mg
Augmentin 250—amoxicillin 250 mg � clavulanate potassium 125 mg
Augmentin 500—amoxicillin 500 mg � clavulanate potassium 125 mg
Augmentin 875—amoxicillin 875 mg � clavulanate potassium 125 mg
Augmentin XR—amoxicillin 1000 mg � clavulanate potassium 62.5 mg
Augmentin 200 Chewable—amoxicillin 200 mg � clavulanate potassium 28.5 mg
Augmentin 400 Chewable—amoxicillin 400 mg � clavulanate potassium 57 mg
Augmentin 125 mg Suspension—(per 5 ml) amoxicillin 125 mg � clavulanate potassium 31.25 mg
Augmentin 200 mg Suspension—(per 5 ml) amoxicillin 200 mg � clavulanate potassium 28.5 mg
Augmentin 250 mg Suspension—(per 5 ml) amoxicillin 250 mg � clavulanate potassium 62.5 mg
Augmentin 400 mg Suspension—(per 5 ml) amoxicillin 400 mg � clavulanate potassium 57 mg
Augmentin ES-600 Suspension—(per 5 ml) amoxicillin 600 mg � clavulanate potassium 42.9 mg
Avalide 150/12.5— irbesartan 150 mg � hydrochlorothiazide 12.5 mg
Avalide 300/12.5— irbesartan 300 mg � hydrochlorothiazide 12.5 mg
Avalide 300/25— irbesartan 300 mg � hydrochlorothiazide 25 mg
Avandamet 2/500— rosiglitazone 2 mg � metformin 500 mg
Avandamet 2/1000— rosiglitazone 2 mg � metformin 1000 mg
Avandamet 4/500— rosiglitazone 4 mg � metformin 500 mg
Avandamet 4/1000— rosiglitazone 4 mg � metformin 1000 mg
Avandaryl 4/1— rosiglitazone 4 mg � glimepiride 1 mg
Avandaryl 4/2— rosiglitazone 4 mg � glimepiride 2 mg
Avandaryl 4/4— rosiglitazone 4 mg � glimepiride 4 mg
Avandaryl 8/2— rosiglitazone 8 mg � glimepiride 2 mg
Avandaryl 8/4— rosiglitazone 8 mg � glimepiride 4 mg
Aviane— levonorgestrel 0.1 mg � ethinyl estradiol 20 mcg
Azor 5/20—amlodipine 5 mg � olmesartan 20 mg
Azor 5/40—amlodipine 5 mg � olmesartan 40 mg
Azor 10/20—amlodipine 10 mg � olmesartan 20 mg
Azor 10/40—amlodipine 10 mg � olmesartan 40 mg
Bactrim— trimethoprim 80 mg � sulfamethoxazole 400 mg
Bactrim DS— trimethoprim 160 mg � sulfamethoxazole 800 mg
Balziva—norethindrone 0.4 mg � ethinyl estradiol 35 mcg
Bayer Back & Body—aspirin 500 mg � caffeine 32.5 mg (OTC)
Bayer PM—aspirin 500 mg � diphenhydramine 38.3 mg (OTC)
Benicar HCT 20/12.5—olmesartan 20 mg � hydrochlorothiazide 12.5 mg
Benicar HCT 40/12.5—olmesartan 40 mg � hydrochlorothiazide 12.5 mg
Benicar HCT 40/25—olmesartan 40 mg � hydrochlorothiazide 25 mg
BenzaClin Topical Gel—1% clindamycin � 5% benzoyl peroxide
Benzamycin Topical Gel—5% benzoyl peroxide � 3% erythromycin
Beyaz

Phase I—drosperinone 3 mg � ethinyl estradiol 20 mcg � levomefolate 0.451 mg
Phase II— levomefolate 0.451 mg

Bicitra Solution—(per 5 ml) sodium citrate 500 mg � citric acid 334 mg
Bidil— isosorbide dinitrate 20 mg � hydralazine 37.5 mg
Blephamide Ophthalmic Suspension/Ointment—0.2% prednisolone � 10% sodium sulfacetamide
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Brevicon—norethindrone 0.5 mg � ethinyl estradiol 35 mcg
Briellyn—ethinyl estradiol 35 mcg � norethindrone 0.4 mg
Bromfed DM Liquid—(per 5 mL) brompheniramine 2 mg � dextromethorphan 10 mg � pseudo-

ephedrine 30 mg
Bronkaid Dual Action—ephedrine 25 mg � guaifenesin 400 mg (OTC)
Bufferin—aspirin 325 mg � calcium carbonate 158 mg � magnesium oxide 63 mg � magnesium

carbonate 34 mg (OTC)
Butapap 50/325—butalbital 50 mg � acetaminophen 325 mg
Butapap 50/650—butalbital 50 mg � acetaminophen 650 mg
Caduet 2.5/10—amlodipine 2.5 mg � atorvastatin 10 mg
Caduet 2.5/20—amlodipine 2.5 mg � atorvastatin 20 mg
Caduet 2.5/40—amlodipine 2.5 mg � atorvastatin 40 mg
Caduet 5/10—amlodipine 5 mg � atorvastatin 10 mg
Caduet 5/20—amlodipine 5 mg � atorvastatin 20 mg
Caduet 5/40—amlodipine 5 mg � atorvastatin 40 mg
Caduet 5/80—amlodipine 5 mg � atorvastatin 80 mg
Caduet 10/10—amlodipine 10 mg � atorvastatin 10 mg
Caduet 10/20—amlodipine 10 mg � atorvastatin 20 mg
Caduet 10/40—amlodipine 10 mg � atorvastatin 40 mg
Caduet 10/80—amlodipine 10 mg � atorvastatin 80 mg
Cafergot—ergotamine 1 mg � caffeine 100 mg
Caltrate 600�D— vitamin D 200 IU � calcium 600 mg (OTC)
Capozide 25/15—captopril 25 mg � hydrochlorothiazide 15 mg
Capozide 25/25—captopril 25 mg � hydrochlorothiazide 25 mg
Capozide 50/15—captopril 50 mg � hydrochlorothiazide 15 mg
Capozide 50/25—captopril 50 mg � hydrochlorothiazide 25 mg
Cetacaine Topical Spray—14% benzocaine � 2% tetracaine � 2% butamben � 0.005% cetyl dimethyl

ethyl ammonium bromide
Children’s Advil Cold Liquid—(per 5 mL) ibuprofen 100 mg � pseudoephedrine 15 mg (OTC)
Ciprodex Otic Suspension—0.3% ciprofloxacin � 0.1% dexamethasone
Cipro HC Otic Suspension—0.2% ciprofloxacin � 1% hydrocortisone
Clarinex-D 12 Hour—desloratadine 2.5 mg � pseudoephedrine 120 mg
Clarinex-D 24 Hour—desloratadine 5 mg � pseudoephedrine 240 mg
Claritin-D 12 Hour— loratadine 5 mg � pseudoephedrine 120 mg (OTC)
Claritin-D 24-Hour— loratadine 10 mg � pseudoephedrine 240 mg (OTC)

Clavulin 500—amoxicillin 500 mg �clavulanic acid 125 mg
Clavulin 875—amoxicillin 875 mg � clavulanic acid 125 mg
Clavulin 125 Suspension—(per 5 mL) amoxicillin 125 mg � clavulanic acid 31.25 mg
Clavulin 200 Suspension—(per 5 mL) amoxicillin 200 mg � clavulanic acid 28.5 mg
Clavulin 250 Suspension—(per 5 mL) amoxicillin 250 mg � clavulanic acid 62.5 mg
Clavulin 400 Suspension—(per 5 mL) amoxicillin 400 mg � clavulanic acid 57 mg

ClimaraPro Transdermal Patch (release per day)—estradiol 0.045 mg � levonorgestrel 0.015 mg
Clorpres 15/0.1—chlorthalidone 15 mg � clonidine 0.1 mg
Clorpres 15/0.2—chlorthalidone 15 mg � clonidine 0.2 mg
Clorpres 15/0.3—chlorthalidone 15 mg � clonidine 0.3 mg
Co-Gesic—acetaminophen 500 mg � hydrocodone 5 mg
Col-Probenecid—probenecid 500 mg � colchicine 0.5 mg
Coly-Mycin S Otic Suspension—1% hydrocortisone � neomycin base 3.3 mg/mL � colistin 3 mg/mL

� 0.05% thonzonium bromide
Colyte—PEG 3350 240 g � sodium sulfate 22.72 g � sodium bicarbonate 6.72 g � sodium chloride

5.84 g � potassium chloride 2.98 g
Combigan Ophthalmic Solution—0.2% brimonidine � 0.5% timolol
CombiPatch 0.05/0.14—estradiol 0.05 mg/day � norethindrone 0.14 mg/day
CombiPatch 0.05/0.25—estradiol 0.05 mg/day � norethindrone 0.25 mg/day
Combivent Inhalation Aerosol—(per actuation) ipratropium bromide 18 mcg � albuterol 103 mcg
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Combivent Respimat—(per actuation) ipratropium bromide 20 mcg � albuterol 100 mcg
Combivir— lamivudine 150 mg � zidovudine 300 mg
Combunox—oxycodone 5 mg � ibuprofen 400 mg
Complera—emtricitabine 200 mg � rilpivirine 25 mg � tenofovir 300 mg
Congestac—guaifenesin 400 mg � pseudoephedrine 60 mg (OTC)
Contac Cold & Flu Maximum Strength Caplets—chlorpheniramine 2 mg � phenylephrine 5 mg �

acetaminophen 500 mg (OTC)
Contac Cold & Flu Non-Drowsy Maximum Strength Caplets—chlorpheniramine 2 mg � phenyl-

ephrine 5 mg � acetaminophen 500 mg (OTC)
Coricidin HBP Chest Congestion and Cough—dextromethorphan 10 mg � guaifenesin 200 mg (OTC)
Coricidin HBP Cold and Flu—acetaminophen 325 mg � chlorpheniramine 2 mg (OTC)
Coricidin HBP Cough and Cold—chlorpheniramine 4 mg � dextromethorphan 30 mg (OTC)
Coricidin HBP Maximum Strength Flu—acetaminophen 500 mg � chlorpheniramine 2 mg � dex-

tromethorphan 15 mg (OTC)
Coricidin HBP Nighttime Multi-Symptom Cold—acetaminophen 500 mg � doxylamine 6.25 mg �

dextromethorphan 15 mg (OTC)
Cortisporin Otic Solution/Suspension—(per mL) neomycin 3.5 mg � polymyxin B 10,000 units �

hydrocortisone 10 mg
Cortisporin Topical Cream—(per g) neomycin 3.5 mg � polymyxin B 10,000 units � hydrocortisone

5 mg
Corzide 40/5—nadolol 40 mg � bendroflumethiazide 5 mg
Corzide 80/5—nadolol 80 mg � bendroflumethiazide 5 mg
Cosopt Ophthalmic Solution—2% dorzolamide � 0.5% timolol

Coversyl Plus—perindopril 4 mg � indapamide 1.25 mg
Coversyl Plus HD—perindopril 8 mg � indapamide 2.5 mg
Coversyl Plus LD—perindopril 2 mg � indapamide 0.625 mg

Creon— lipase 6000 units � amylase 30,000 units � protease 19,000 units
Creon— lipase 12,000 units � amylase 60,000 units � protease 38,000 units
Creon— lipase 24,000 units � amylase 120,00 units � protease 76,000 units
Cryselle—norgestrel 0.3 mg � ethinyl estradiol 30 mcg
Cyclafem 7/7/7

Phase I—norethindrone 0.5 mg � ethinyl estradiol 35 mcg
Phase II—norethindrone 0.75 mg � ethinyl estradiol 35 mcg
Phase III—norethindrone 1 mg � ethinyl estradiol 35 mcg

Cyclessa
Phase I—desogestrel 0.1 mg � ethinyl estradiol 25 mcg
Phase II—desogestrel 0.125 mg � ethinyl estradiol 25 mcg
Phase III—desogestrel 0.15 mg � ethinyl estradiol 25 mcg

Cyclomydril Ophthalmic Solution—0.2% cyclopentolate � 1% phenylephrine
Dayquil Cold & Flu Relief Liquid—(per 5 mL) acetaminophen 325 mg � dextromethorphan 10 mg

� phenylephrine 5 mg (OTC)
Desogen—ethinyl estradiol 30 mcg � desogestrel 0.15 mg
Dimetapp Cold & Allergy Chewable Tablets—phenylephrine 2.5 mg � brompheniramine 1 mg (OTC)
Dimetapp Cold & Allergy Syrup—(per 5 mL) phenylephrine 2.5 mg � brompheniramine 1 mg (OTC)
Dimetapp Cold & Cough Syrup—(per 5 mL) phenylephrine 2.5 mg � brompheniramine 1 mg �

dextromethorphan 5 mg (OTC)
Dimetapp Long-Acting Cough Plus Cold Syrup—(per 5 mL) chlorpheniramine 1 mg � dextrome-

thorphan 7.5 mg (OTC)
Dimetapp Multi-Symptom Cold & Flu Syrup—(per 5 mL) acetaminophen 160 mg � chlorpheni-

ramine 1 mg � dextromethorphan 5 mg � phenylephrine 2.5 mg (OTC)
Dimetapp Nighttime Cold & Congestion Syrup—(per 5 mL) diphenhydramine 6.25 mg � phenyl-

ephrine 2.5 mg (OTC)
Diovan HCT 80/12.5— valsartan 80 mg � hydrochlorothiazide 12.5 mg
Diovan HCT 160/12.5— valsartan 160 mg � hydrochlorothiazide 12.5 mg
Diovan HCT 160/25— valsartan 160 mg � hydrochlorothiazide 25 mg
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Diovan HCT 320/12.5— valsartan 320 mg � hydrochlorothiazide 12.5 mg
Diovan HCT 320/25— valsartan 320 mg � hydrochlorothiazide 25 mg
Donnatal Elixir—(per 5 mL) phenobarbital 16.2 mg � hyoscyamine 0.1037 mg � atropine 0.0194

mg � scopolamine 0.0065 mg � 23% alcohol
Donnatal Extentabs—phenobarbital 48.6 mg � hyoscyamine 0.3111 mg � atropine 0.0582 mg �

scopolamine 0.0195 mg
Dristan Cold Multi-Symptom Formula—acetaminophen 325 mg � phenylephrine 5 mg � chlor-

pheniramine 2 mg (OTC)
Duac Topical Gel—1% clindamycin � 5% benzoyl peroxide
Duetact 2/30—glimepiride 2 mg � pioglitazone 30 mg
Duetact 4/30—glimepiride 4 mg � pioglitazone 30 mg
Duexis— ibuprofen 800 mg � famotidine 26.6 mg
Dulera 100/5—(per actuation) mometasone 100 mcg � formoterol 5 mcg
Dulera 200/5—(per actuation) mometasone 200 mcg � formoterol 5 mcg
DuoNeb—(per 3 mL) albuterol sulfate 2.5 mg � ipratropium bromide 0.5 mg inhalation solution
Dyazide—hydrochlorothiazide 25 mg � triamterene 37.5 mg
Edarbyclor 40/12.5—azilsartan 40 mg � chlorthalidone 12.5 mg
Edarbyclor 40/25—azilsartan 40 mg � chlorthalidone 25 mg
EMLA Topical Cream—2.5% lidocaine � 2.5% prilocaine
Emoquette—ethinyl estradiol 30 mcg � desogestrel 0.15 mg
Endocet 5/325—oxycodone 5 mg � acetaminophen 325 mg
Endocet 7.5/325—oxycodone 7.5 mg � acetaminophen 325 mg
Endocet 7.5/500—oxycodone 7.5 mg � acetaminophen 500 mg
Endocet 10/325—oxycodone 10 mg � acetaminophen 325 mg
Endocet 10/650—oxycodone 10 mg � acetaminophen 650 mg
Endodan—oxycodone 4.88 mg � aspirin 325 mg
Enlon Plus—edrophonium 10 mg/mL � atropine 0.14 mg/mL
Enpresse 28

Phase I— levonorgestrel 0.05 mg � ethinyl estradiol 30 mcg
Phase II— levonorgestrel 0.075 mg � ethinyl estradiol 40 mcg
Phase III— levonorgestrel 0.125 mg � ethinyl estradiol 30 mcg

Epifoam Aerosol Foam—1% hydrocortisone � 1% pramoxine
Epzicom—abacavir 600 mg � lamivudine 300 mg
Esgic-Plus—butalbital 50 mg � acetaminophen 500 mg � caffeine 40 mg
Estrostep Fe

Phase I—norethindrone 1 mg � ethinyl estradiol 20 mcg
Phase II—norethindrone 1 mg � ethinyl estradiol 30 mcg
Phase III—norethindrone 1 mg � ethinyl estradiol 35 mcg
Phase IV— ferrous fumarate 75 mg

Excedrin Back and Body—acetaminophen 250 mg � aspirin 250 mg (OTC)
Excedrin Extra Strength—acetaminophen 250 mg � aspirin 250 mg � caffeine 65 mg (OTC)
Excedrin Menstrual Complete—aspirin 250 mg � acetaminophen 250 mg � caffeine 65 mg (OTC)
Excedrin Migraine—aspirin 250 mg � acetaminophen 250 mg � caffeine 65 mg (OTC)
Excedrin P.M.—acetaminophen 500 mg � diphenhydramine citrate 38 mg (OTC)
Excedrin Sinus Headache—phenylephrine 5 mg � acetaminophen 325 mg (OTC)
Excedrin Tension Headache—acetaminophen 500 mg � caffeine 65 mg (OTC)
Exforge 5/160—amlodipine 5 mg � valsartan 160 mg
Exforge 5/320—amlodipine 5 mg � valsartan 320 mg
Exforge 10/160—amlodipine 10 mg � valsartan 160 mg
Exforge 10/320—amlodipine 10 mg � valsartan 320 mg
Exforge HCT 5/160/12.5—amlodipine 5 mg � valsartan 160 mg � hydrochlorothiazide 12.5 mg
Exforge HCT 5/160/25—amlodipine 5 mg � valsartan 160 mg � hydrochlorothiazide 25 mg
Exforge HCT 10/160/12.5—amlodipine 10 mg � valsartan 160 mg � hydrochlorothiazide 12.5 mg
Exforge HCT 10/160/25—amlodipine 10 mg � valsartan 160 mg � hydrochlorothiazide 25 mg
Exforge HCT 10/320/25—amlodipine 10 mg � valsartan 320 mg � hydrochlorothiazide 25 mg
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Femcon Fe—norethindrone 0.4 mg � ethinyl estradiol 35 mcg � ferrous fumarate 75 mg
Femhrt 0.5/2.5—norethindrone 0.5 mg � ethinyl estradiol 2.5 mcg
Femhrt 1/5—norethindrone 1 mg � ethinyl estradiol 5 mcg
Ferro-Sequels—docusate sodium 100 mg � ferrous fumarate 150 mg (OTC)
Fioricet—acetaminophen 325 mg � caffeine 40 mg � butalbital 50 mg
Fioricet with Codeine—acetaminophen 325 mg � caffeine 40 mg � butalbital 50 mg � codeine 30

mg
Fiorinal—aspirin 325 mg � caffeine 40 mg � butalbital 50 mg
Fiorinal with Codeine—aspirin 325 mg � caffeine 40 mg � butalbital 50 mg � codeine 30 mg
Formula 44 Custom Care Chesty Cough Medicine Liquid—(per 15 mL) dextromethorphan 20 mg

� guaifenesin 200 mg (OTC)
Formula 44 Custom Care Cough & Cold PM Liquid—(per 15 mL) acetaminophen 650 mg �

dextromethorphan 30 mg � chlorpheniramine 4 mg (OTC)
Fosamax Plus D 70/2800—alendronate 70 mg � cholecalciferol 2800 IU
Fosamax Plus D 70/5600—alendronate 70 mg � cholecalciferol 5600 IU
Gaviscon Extra Strength—magnesium carbonate 105 mg � aluminum hydroxide 160 mg (OTC)
Gaviscon Extra-Strength Liquid—(per 5 mL) aluminum hydroxide 254 mg � magnesium carbonate

237.5 mg (OTC)
Gaviscon Liquid—(per 5 mL) aluminum hydroxide 31.7 mg � magnesium carbonate 119.3 mg (OTC)
Gaviscon Regular Strength—magnesium trisilicate 14.2 mg � aluminum hydroxide 80 mg (OTC)
Gelusil—aluminum hydroxide 200 mg � magnesium hydroxide 200 mg � simethicone 25 mg (OTC)
Gianvi—drosperinone 3 mg � ethinyl estradiol 20 mcg
Glucovance 1.25/250—glyburide 1.25 mg � metformin 250 mg
Glucovance 2.5/500—glyburide 2.5 mg � metformin 500 mg
Glucovance 5/500—glyburide 5 mg � metformin 500 mg
Golytely—PEG 3350 236 g � sodium sulfate 22.74 g � sodium bicarbonate 6.74 g � sodium chloride

5.86 g � potassium chloride 2.97 g
Golytely Packets—PEG 3350 227.1 g � sodium sulfate 21.5 g � sodium bicarbonate 6.36 g � sodium

chloride 5.53 g � potassium chloride 2.82 g
Granulex Topical Aerosol—(per 0.8 mL) trypsin 0.12 mg � Balsam Peru 87 mg � castor oil 788

mg
Guaituss AC Syrup—(per 5 mL) codeine 10 mg � guaifenesin 100 mg
Helidac—bismuth subsalicylate 262.4-mg tablets � metronidazole 250-mg tablets � tetracycline 500-

mg capsules in a compliance package
Humalog Mix 50/50— insulin lispro protamine suspension 50% � insulin lispro solution 50%
Humalog Mix 75/25— insulin lispro protamine suspension 75% � insulin lispro solution 25%
Hycotuss Expectorant—(per 5 mL) guaifenesin 100 mg � hydrocodone 5 mg � 10% alcohol
Hyzaar 50/12.5— losartan 50 mg � hydrochlorothiazide 12.5 mg
Hyzaar 100/12.5— losartan 100 mg � hydrochlorothiazide 12.5 mg
Hyzaar 100/25— losartan 100 mg � hydrochlorothiazide 25 mg
Ibudone 5/200—hydrocodone 5 mg � ibuprofen 200 mg
Ibudone 10/200—hydrocodone 10 mg � ibuprofen 200 mg
Imodium Multi-Symptom Relief— loperamide 2 mg � simethicone 125 mg (OTC)
Inderide 40/25—propranolol 40 mg � hydrochlorothiazide 25 mg
Introvale— levonorgestrel 0.15 mg � ethinyl estradiol 30 mcg
IsonaRif— isoniazid 150 mg � rifampin 300 mg
Jalyn—dutasteride 0.5 mg � tamsulosin 0.4 mg
Janumet 50/500— sitagliptin 50 mg � metformin 500 mg
Janumet 50/1000— sitagliptin 50 mg � metformin 1000 mg
Jolessa— levonorgestrel 0.15 mg � ethinyl estradiol 30 mcg
Junel 1/20—norethindrone 1 mg � ethinyl estradiol 20 mcg
Junel 1.5/30—norethindrone 1.5 mg � ethinyl estradiol 30 mcg
Junel Fe 1/20—norethindrone 1 mg � ethinyl estradiol 20 mcg with 7 tablets of ferrous fumarate 75

mg per container
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Junel Fe 1.5/30—norethindrone 1.5 mg � ethinyl estradiol 30 mcg with 7 tablets of ferrous fumarate
75 mg per container

Juvisync 100/10— sitagliptin 100 mg � simvastatin 10 mg
Juvisync 100/20— sitagliptin 100 mg � simvastatin 20 mg
Juvisync 100/40— sitagliptin 100 mg � simvastatin 40 mg
Kaletra 100/25 capsules— lopinavir 100 mg � ritonavir 25 mg
Kaletra 200/50 capsules— lopinavir 200 mg � ritonavir 50 mg
Kaletra solution—(per mL) lopinavir 80 mg � ritonavir 20 mg
Kariva—desogestrel 0.15 mg � ethinyl estradiol 20 mcg/10 mcg
Kelnor—ethinyl estradiol 35 mcg � ethynodiol 1 mg
Kombiglyze XR 2.5/1000— saxagliptin 2.5 mg � metformin extended-release 1000 mg
Kombiglyze XR 5/500— saxagliptin 5 mg � metformin extended-release 500 mg
Kombiglyze XR 5/1000— saxagliptin 5 mg � metformin extended-release 1000 mg
Lactinex—mixed culture of Lactobacillus acidophilus and L. bulgaricus (OTC)
Leena

Phase I—norethindrone 0.5 mg � ethinyl estradiol 35 mcg
Phase II—norethindrone 1 mg � ethinyl estradiol 35 mcg
Phase III—norethindrone 0.5 mg � ethinyl estradiol 35 mcg

Lessina— levonorgestrel 0.1 mg � ethinyl estradiol 20 mcg
Levonest

Phase I— levonorgestrel 0.05 mg � ethinyl estradiol 30 mcg
Phase II— levonorgestrel 0.075 mg � ethinyl estradiol 40 mcg
Phase III— levonorgestrel 0.125 mg � ethinyl estradiol 30 mcg

Levora— levonorgestrel 0.15 mg � ethinyl estradiol 30 mcg
Librax—chlordiazepoxide 5 mg � clidinium 2.5 mg
Lida-Mantle-HC Topical Cream—0.5% hydrocortisone � 3% lidocaine
Limbitrol 5/12.5—chlordiazepoxide 5 mg � amitriptyline 12.5 mg
Limbitrol DS 10/25—chlordiazepoxide 10 mg � amitriptyline 25 mg
Loestrin 1/20—norethindrone 1 mg � ethinyl estradiol 20 mcg
Loestrin 1.5/30—norethindrone 1.5 mg � ethinyl estradiol 30 mcg
Loestrin 24 Fe—norethindrone 1 mg � ethinyl estradiol 20 mcg with 4 tablets of ferrous fumarate 75

mg per container
Loestrin Fe 1/20—norethindrone 1 mg � ethinyl estradiol 20 mcg with 7 tablets of ferrous fumarate

75 mg per container
Loestrin Fe 1.5/30—norethindrone 1.5 mg � ethinyl estradiol 30 mcg with 7 tablets of ferrous fumarate

75 mg per container
Lo Loestrin Fe

Phase I—norethindrone 1 mg � ethinyl estradiol 10 mcg
Phase II—ethinyl estradiol 10 mcg
Phase III— ferrous fumarate 75 mg

Lomotil—diphenoxylate 2.5 mg � atropine 0.025 mg
Lomotil Liquid—(per 5 mL) diphenoxylate 2.5 mg � atropine 0.025 mg
Lonox—diphenoxylate 2.5 mg � atropine 0.025 mg
Lo/Ovral-28—ethinyl estradiol 30 mcg � norgestrel 0.3 mg
Lopressor HCT 50/25—metoprolol tartrate 50 mg � hydrochlorothiazide 25 mg
Lopressor HCT 100/25—metoprolol tartrate 100 mg � hydrochlorothiazide 25 mg
Lortab 5/500—hydrocodone 5 mg � acetaminophen 500 mg
Lortab 7.5/500—hydrocodone 7.5 mg � acetaminophen 500 mg
Lortab 10/500—hydrocodone 10 mg � acetaminophen 500 mg
Lortab Elixir—(per 5 mL) hydrocodone 2.5 mg � acetaminophen 167 mg
Loryna—drosperinone 3 mg � ethinyl estradiol 20 mcg
LoSeasonique— levonorgestrel 0.1 mg � ethinyl estradiol 20 mcg
Lotensin HCT 5/6.25—benazepril 5 mg � hydrochlorothiazide 6.25 mg
Lotensin HCT 10/12.5—benazepril 10 mg � hydrochlorothiazide 12.5 mg
Lotensin HCT 20/12.5—benazepril 20 mg � hydrochlorothiazide 12.5 mg
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Lotensin HCT 20/25—benazepril 20 mg � hydrochlorothiazide 25 mg
Lotrel 2.5/10—amlodipine 2.5 mg � benazepril 10 mg
Lotrel 5/10—amlodipine 5 mg � benazepril 10 mg
Lotrel 5/20—amlodipine 5 mg � benazepril 20 mg
Lotrel 5/40—amlodipine 5 mg � benazepril 40 mg
Lotrel 10/20—amlodipine 10 mg � benazepril 20 mg
Lotrel 10/40—amlodipine 10 mg � benazepril 40 mg
Lotrisone Topical Cream/Lotion—0.05% betamethasone � 1% clotrimazole
Low-Ogestrel—norgestrel 0.3 mg � ethinyl estradiol 30 mcg
Lybrel— levonorgestrel 0.09 mg � ethinyl estradiol 20 mcg
Maalox Advanced Maximum Strength Chewables—calcium carbonate 1000 mg � simethicone 60

mg (OTC)
Maalox Advanced Maximum Strength Liquid—(per 5 mL) aluminum hydroxide 400 mg � mag-

nesium hydroxide 400 mg � simethicone 40 mg (OTC)
Maalox Advanced Regular Strength Liquid—(per 5 mL) aluminum hydroxide 200 mg � magnesium

hydroxide 200 mg � simethicone 20 mg (OTC)
Magnacet 2.5/400—oxycodone 2.5 mg � acetaminophen 400 mg
Magnacet 5/400—oxycodone 5 mg � acetaminophen 400 mg
Magnacet 7.5/400—oxycodone 7.5 mg � acetaminophen 400 mg
Magnacet 10/400—oxycodone 10 mg � acetaminophen 400 mg
Malarone—atovaquone 250 mg � proguanil 100 mg
Malarone Pediatric—atovaquone 62.5 mg � proguanil 25 mg
Maxitrol Ophthalmic Suspension/Ointment—(per g) neomycin 3.5 mg � 0.1% dexamethasone �

polymyxin B 10,000 units
Maxzide—hydrochlorothiazide 50 mg � triamterene 75 mg
Maxzide-25—hydrochlorothiazide 25 mg � triamterene 37.5 mg
Metaglip 2.5/250—glipizide 2.5 mg � metformin 250 mg
Metaglip 2.5/500—glipizide 2.5 mg � metformin 500 mg
Metaglip 5/500—glipizide 5 mg � metformin 500 mg
Micardis HCT 40/12.5— telmisartan 40 mg � hydrochlorothiazide 12.5 mg
Micardis HCT 80/12.5— telmisartan 80 mg � hydrochlorothiazide 12.5 mg
Micardis HCT 80/25— telmisartan 80 mg � hydrochlorothiazide 25 mg
Microgestin 1/20—norethindrone 1 mg � ethinyl estradiol 20 mcg
Microgestin 1.5/30—norethindrone 1.5 mg � ethinyl estradiol 30 mcg
Microgestin Fe 1/20—norethindrone 1 mg � ethinyl estradiol 20 mcg per tablet with 7 tablets of

ferrous fumarate 75 mg per container
Microgestin Fe 1.5/30—norethindrone 1.5 mg � ethinyl estradiol 30 mcg per tablet with 7 tablets of

ferrous fumarate 75 mg per container
Midol Complete—acetaminophen 500 mg � caffeine 60 mg � pyrilamine 15 mg (OTC)
Midol PM—acetaminophen 500 mg � diphenhydramine 38 mg (OTC)
Midol Teen Formula—acetaminophen 500 mg � pamabrom 25 mg (OTC)
Migergot Suppositories—ergotamine 2 mg � caffeine 100 mg
Mircette—desogestrel 0.15 mg � ethinyl estradiol 20 mcg/10 mcg
Modicon-28—norethindrone 0.5 mg � ethinyl estradiol 35 mcg
Mononessa—ethinyl estradiol 35 mcg � norgestimate 0.25 mg
Motofen—difenoxin 1 mg � atropine 0.025 mg
Motrin PM— ibuprofen 200 mg � diphenhydramine 38 mg (OTC)
Mucinex Cough Mini-Melts—guaifenesin 100 mg � dextromethorphan 5 mg (OTC)
Mucinex D—guaifenesin 600 mg � pseudoephedrine 60 mg (OTC)
Mucinex D Maximum Strength—guaifenesin 1200 mg � pseudoephedrine 120 mg (OTC)
Mucinex DM—guaifenesin 600 mg � dextromethorphan 30 mg (OTC)
Mucinex DM Maximum Strength—guaifenesin 1200 mg � dextromethorphan 60 mg (OTC)
Mucinex Maximum Strength Fast-Max Cold, Flu, & Sore Throat Liquid—(per 20 mL) guaifenesin

400 mg � phenylephrine 10 mg � acetaminophen 650 mg � dextromethorphan 20 mg (OTC)
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Mucinex Multi-Symptom Cold Liquid for Children—(per 5 mL) guaifenesin 100 mg � phenyleph-
rine 2.5 mg � dextromethorphan 5 mg (OTC)

Murocoll-2 Ophthalmic Solution—0.3% scopolamine � 10% phenylephrine
Naphcon-A Ophthalmic Solution—0.025% naphazoline � 0.3% pheniramine (OTC)
Natazia

Phase I—estradiol valerate 3 mg
Phase II—estradiol valerate 2 mg � dienogest 2 mg
Phase III—estradiol valerate 2 mg � dienogest 3 mg
Phase IV—estradiol valerate 1 mg

Necon 0.5/35—norethindrone 0.5 mg � ethinyl estradiol 35 mcg
Necon 1/35—norethindrone 1 mg � ethinyl estradiol 35 mcg
Necon 1/50—norethindrone 1 mg � mestranol 50 mcg
Necon 7/7/7

Phase I—norethindrone 0.5 mg � ethinyl estradiol 35 mcg
Phase II—norethindrone 0.75 mg � ethinyl estradiol 35 mcg
Phase III—norethindrone 1 mg � ethinyl estradiol 35 mcg

Necon 10/11–28
Phase I—norethindrone 0.5 mg � ethinyl estradiol 35 mcg
Phase II—norethindrone 1 mg � ethinyl estradiol 35 mcg

Neosporin Antibiotic Topical Ointment—(per g) neomycin 3.5 mg � bacitracin 400 units � poly-
myxin B 5000 units (OTC)

Neosporin G.U. Irrigant—(per mL) neomycin 40 mg � polymyxin B 200,000 units
Neosporin Ophthalmic Solution—(per mL) polymyxin B 10,000 units � neomycin 1.75 mg �

gramicidin 0.025 mg
Neosporin � Pain Relief Antibiotic Topical Cream—(per g) neomycin 3.5 mg � polymyxin B

10,000 units � pramoxine 10 mg (OTC)
Neosporin � Pain Relief Antibiotic Topical Ointment—(per g) neomycin 3.5 mg � polymyxin B

10,000 units � bacitracin 500 units � pramoxine 10 mg (OTC)
Norco 5/325—hydrocodone 5 mg � acetaminophen 325 mg
Norco 7.5/325—hydrocodone 7.5 mg � acetaminophen 325 mg
Norco 10/325—hydrocodone 10 mg � acetaminophen 325 mg
Nordette-28— levonorgestrel 0.15 mg � ethinyl estradiol 30 mcg
Norethin 1/35E—norethindrone 1 mg � ethinyl estradiol 35 mcg
Norgesic—orphenadrine 25 mg � caffeine 30 mg � aspirin 385 mg
Norgesic Forte—orphenadrine 50 mg � caffeine 60 mg � aspirin 770 mg
Norinyl 1/35—norethindrone 1 mg � ethinyl estradiol 35 mcg
Norinyl 1/50—norethindrone 1 mg � mestranol 50 mcg
Nortrel 0.5/35—norethindrone 0.5 mg � ethinyl estradiol 35 mcg
Nortrel 1/35—norethindrone 1 mg � ethinyl estradiol 35 mcg
Nortrel 7/7/7

Phase I—norethindrone 0.5 mg � ethinyl estradiol 35 mcg
Phase II—norethindrone 0.75 mg � ethinyl estradiol 35 mcg
Phase III—norethindrone 1 mg � ethinyl estradiol 35 mcg

Nuedextra—dextromethorphan 20 mg � quinidine sulfate 10 mg
NuLytely—PEG 3350 420 g � sodium bicarbonate 5.72 g � sodium chloride 11.2 g � potassium

chloride 1.48 g
Nuvaring—etonogestrel 0.12 mg/day � ethinyl estradiol 15 mcg/day
Nyquil Children’s Liquid—(per 15 mL) dextromethorphan 15 mg � chlorpheniramine 2 mg (OTC)
Nyquil Cold & Flu Relief Liquicaps—acetaminophen 325 mg � dextromethorphan 15 mg � doxy-

lamine 6.25 mg (OTC)
Nyquil Cold & Flu Relief Liquid—(per 30 mL) acetaminophen 650 mg � dextromethorphan 30 mg

� doxylamine 12.5 mg (OTC)
Nyquil Cough Liquid—(per 30 mL) dextromethorphan 30 mg � doxylamine 12.5 mg (OTC)
Ocella—drosperinone 3 mg � ethinyl estradiol 30 mcg
Ogestrel—norgestrel 0.5 mg � ethinyl estradiol 50 mcg
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Opcon-A Ophthalmic Solution—0.027% naphazoline � 0.3% pheniramine (OTC)
Optase Topical Gel—(per g) trypsin 0.12 mg � Balsam Peru 87 mg � castor oil 788 mg
Oraqix Periodontal Gel—2.5% lidocaine � 2.5% prilocaine
Orsythia— levonorgestrel 0.1 mg � ethinyl estradiol 20 mcg
Ortho-Cept—ethinyl estradiol 30 mcg � desogestrel 0.15 mg
Ortho-Cyclen-28—ethinyl estradiol 35 mcg � norgestimate 0.25 mg
Ortho-Evra—norelgestromin 150 mcg/day � ethinyl estradiol 20 mcg/day
Ortho-Novum 1/35—norethindrone 1 mg � ethinyl estradiol 35 mcg
Ortho-Novum 7/7/7–28

Phase I—norethindrone 0.5 mg � ethinyl estradiol 35 mcg
Phase II—norethindrone 0.75 mg � ethinyl estradiol 35 mcg
Phase III—norethindrone 1 mg � ethinyl estradiol 35 mcg

Ortho Tri-Cyclen
Phase I—norgestimate 0.18 mg � ethinyl estradiol 35 mcg
Phase II—norgestimate 0.215 mg � ethinyl estradiol 35 mcg
Phase III—norgestimate 0.25 mg � ethinyl estradiol 35 mcg

Ortho Tri-Cyclen Lo
Phase I—norgestimate 0.18 mg � ethinyl estradiol 25 mcg
Phase II—norgestimate 0.215 mg � ethinyl estradiol 25 mcg
Phase III—norgestimate 0.25 mg � ethinyl estradiol 25 mcg

Ovcon-35—ethinyl estradiol 35 mcg � norethindrone 0.4 mg
Ovcon-50—ethinyl estradiol 50 mcg � norethindrone 1 mg
Pamprin Cramp—acetaminophen 250 mg � pamabrom 25 mg � magnesium salicylate 250 mg (OTC)
Pamprin Max—acetaminophen 250 mg � aspirin 250 mg � caffeine 65 mg (OTC)
Pamprin Multi-Symptom—acetaminophen 500 mg � pamabrom 25 mg � pyrilamine 15 mg (OTC)
Pancrease MT 4— lipase 4000 units � amylase 12,000 units � protease 12,000 units
Pancrease MT 10— lipase 10,000 units � amylase 30,000 units � protease 30,000 units
Pancrease MT 16— lipase 16,000 units � amylase 48,000 units � protease 48,000 units
Pancrease MT 20— lipase 20,000 units � amylase 56,000 units � protease 44,000 units
Parcopa 10/100—carbidopa 10 mg � levodopa 100 mg
Parcopa 25/100—carbidopa 25 mg � levodopa 100 mg
Parcopa 25/250—carbidopa 25 mg � levodopa 250 mg
Pediacare Children’s Cough & Congestion Liquid—(per 5 mL) dextromethorphan 5 mg � guai-

fenesin 100 mg (OTC)
Pediacare Children’s Fever Reducer Plus Cough & Runny Nose with Acetaminophen Liquid—

(per 5 mL) acetaminophen 160 mg � chlorpheniramine 1 mg � dextromethorphan 5 mg (OTC)
Pediacare Children’s Fever Reducer Plus Cough & Sore Throat with Acetaminophen Liquid—

(per 5 mL) acetaminophen 160 mg � dextromethorphan 5 mg (OTC)
Pediacare Children’s Fever Reducer Plus Flu with Acetaminophen Liquid—(per 5 mL) aceta-

minophen 160 mg � chlorpheniramine 1 mg � phenylephrine 2.5 mg � dextromethorphan 5 mg
(OTC)

Pediacare Children’s Fever Reducer Plus Multi-Symptom Cold with Acetaminophen Liquid—
(per 5 mL) acetaminophen 160 mg � chlorpheniramine 1 mg � phenylephrine 2.5 mg � dextro-
methorphan 5 mg (OTC)

Pediacare Children’s Multisymptom Cold Liquid—(per 5 mL) phenylephrine 2.5 mg � dextro-
methorphan 5 mg (OTC)

Pepcid Complete—calcium carbonate 800 mg � magnesium hydroxide 165 mg � famotidine 10 mg
(OTC)

Percocet 2.5/325—oxycodone 2.5 mg � acetaminophen 325 mg
Percocet 5/325—oxycodone 5 mg � acetaminophen 325 mg
Percocet 7.5/325—oxycodone 7.5 mg � acetaminophen 325 mg
Percocet 7.5/500—oxycodone 7.5 mg � acetaminophen 500 mg
Percocet 10/325—oxycodone 10 mg � acetaminophen 325 mg
Percocet 10/650—oxycodone 10 mg � acetaminophen 650 mg
Percodan—oxycodone 4.88 mg � aspirin 325 mg



Name /bks_51510_deglin_dg/51510_app_B_U        02/21/2012 04:25PM     Plate # 0-Compositepg 1393   # 2

Combination Drugs 1393

Percogesic—phenyltoloxamine 30 mg � acetaminophen 325 mg (OTC)
Peri-Colace—docusate sodium 50 mg � sennosides 8.6 mg (OTC)
Phrenilin—butalbital 50 mg � acetaminophen 325 mg
Phrenilin Forte—butalbital 50 mg � acetaminophen 650 mg
Polycitra Syrup—(per 5 mL) potassium citrate 550 mg � sodium citrate 500 mg � citric acid 334 mg
Polysporin Topical Ointment/Powder—(per g) polymyxin B 10,000 units � bacitracin 500 units

(OTC)
Polytrim Ophthalmic Solution—(per mL) polymyxin B 10,000 units � trimethoprim 1 mg
Portia-28— levonorgestrel 0.15 mg � ethinyl estradiol 30 mcg
Pramosone Topical Cream/Lotion/Ointment—1% pramoxine � 1% hydrocortisone
Pramosone Topical Cream/Lotion/Ointment—1% pramoxine � 2.5% hydrocortisone
PrandiMet 1/500— repaglinide 1 mg � metformin 500 mg
PrandiMet 2/500— repaglinide 2 mg � metformin 500 mg
Premphase—conjugated estrogens 0.625 mg � medroxyprogesterone 5 mg (14 tablets) plus conjugated

estrogens 0.625 mg (14 tablets) in a compliance package
Premplus 0.625/2.5—conjugated estrogens 0.625 mg � medroxyprogesterone 2.5 mg
Premplus 0.625/5—conjugated estrogens 0.625 mg � medroxyprogesterone 5 mg

Prempro 0.3/1.5—conjugated estrogens 0.3 mg � medroxyprogesterone 1.5 mg (28 tablets) in a
compliance package

Prempro 0.45/1.5—conjugated estrogens 0.45 mg � medroxyprogesterone 1.5 mg (28 tablets) in a
compliance package

Prempro 0.625/2.5—conjugated estrogens 0.625 mg � medroxyprogesterone 2.5 mg (28 tablets) in
a compliance package

Prempro 0.625/5—conjugated estrogens 0.625 mg � medroxyprogesterone 5 mg (28 tablets) in a
compliance package

Previfem—ethinyl estradiol 35 mcg � norgestimate 0.25 mg
Prevpac—amoxicillin 500-mg capsules � clarithromycin 500-mg tablets � lansoprazole 30-mg capsules

in a compliance package
Primalev 2.5/300—oxycodone 2.5 mg � acetaminophen 300 mg
Primalev 5/300—oxycodone 5 mg � acetaminophen 300 mg
Primalev 7.5/300—oxycodone 7.5 mg � acetaminophen 300 mg
Primalev 10/300—oxycodone 10 mg � acetaminophen 300 mg
Primatene Tablets—ephedrine 12.5 mg � guaifenesin 200 mg (OTC)
Primaxin 250 mg I.V. for Injection— imipenem 250 mg � cilastatin sodium 250 mg
Primaxin 500 mg I.V. for Injection— imipenem 500 mg � cilastatin sodium 500 mg
Prinzide 10/12.5— lisinopril 10 mg � hydrochlorothiazide 12.5 mg
Prinzide 20/12.5— lisinopril 20 mg � hydrochlorothiazide 12.5 mg
Prinzide 20/25— lisinopril 20 mg � hydrochlorothiazide 25 mg
Proctofoam-HC Rectal Foam—1% hydrocortisone � 1% pramoxine

Protrin DF— trimethoprim 160 mg � sulfamethoxazole 800 mg
Pylera—bismuth subcitrate potassium 140 mg � metronidazole 125 mg � tetracycline 125 mg
Quasense— levonorgestrel 0.15 mg � ethinyl estradiol 30 mcg
Quinaretic 10/12.5—quinapril 10 mg � hydrochlorothiazide 12.5 mg
Quinaretic 20/12.5—quinapril 20 mg � hydrochlorothiazide 12.5 mg
Quinaretic 20/25—quinapril 20 mg � hydrochlorothiazide 25 mg
Reclipsen—desogestrel 0.15 mg � ethinyl estradiol 30 mcg
Reprexain 2.5/200—hydrocodone 2.5 mg � ibuprofen 200 mg
Reprexain 5/200—hydrocodone 5 mg � ibuprofen 200 mg
Reprexain 7.5/200—hydrocodone 7.5 mg � ibuprofen 200 mg
Reprexain 10/200—hydrocodone 10 mg � ibuprofen 200 mg
Rezira Solution—(per 5 mL) hydrocodone 5 mg � pseudoephedrine 60 mg
RID Lice Killing Shampoo—0.33% pyrethrins � 4% piperonyl butoxide (OTC)
Rifamate— isoniazid 150 mg � rifampin 300 mg
Rifater— rifampin 120 mg � isoniazid 50 mg � pyrazinamide 300 mg
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Robaxacet-8—methocarbamol 400 mg � acetaminophen 325 mg � codeine 8 mg
Robaxacet—methocarbamol 400 mg � acetaminophen 325 mg
Robaxacet Extra Strength—methocarbamol 400 mg � acetaminophen 500 mg

Robitussin Children’s Cough & Cold CF Liquid—(per 5 mL) guaifenesin 50 mg � phenylephrine
2.5 mg � dextromethorphan 5 mg (OTC)

Robitussin Children’s Cough & Cold Long-Acting Liquid—(per 5 mL) chlorpheniramine 1 mg �

dextromethorphan 7.5 mg (OTC)
Robitussin Peak Cold Cough � Chest Congestion DM Liquid—(per 5 mL) guaifenesin 100 mg �

dextromethorphan 10 mg (OTC)
Robitussin Peak Cold Maximum Strength Cough � Chest Congestion DM Liquid—(per 5 mL)

guaifenesin 200 mg � dextromethorphan 10 mg (OTC)
Robitussin Peak Cold Maximum Strength Multi-Symptom Cold Liquid—(per 5 mL) guaifenesin

200 mg � phenylephrine 5 mg � dextromethorphan 10 mg (OTC)
Robitussin Peak Cold Multi-Symptom Cold Liquid—(per 5 mL) guaifenesin 100 mg � phenyleph-

rine 5 mg � dextromethorphan 10 mg (OTC)
Robitussin Peak Cold Nasal Relief—acetaminophen 325 mg � phenylephrine 5 mg (OTC)
Robitussin Peak Cold Nighttime Multi-Symptom Cold Liquid—(per 5 mL) acetaminophen 160

mg � phenylephrine 2.5 mg � diphenhydramine 6.25 mg (OTC)
Robitussin Peak Cold Nighttime Nasal Relief—acetaminophen 325 mg � chlorpheniramine 2 mg

� phenylephrine 5 mg (OTC)
Rolaids Extra Strength Tablets—calcium carbonate 675 mg � magnesium hydroxide 135 mg (OTC)
Rolaids Multi-Symptom Tablets—calcium carbonate 675 mg � magnesium hydroxide 135 mg �

simethicone 60 mg (OTC)
Rolaids Regular Strength Tablets—calcium carbonate 550 mg � magnesium hydroxide 110 mg

(OTC)
Roxicet 5/500—oxycodone 5 mg � acetaminophen 500 mg
Roxicet—oxycodone 5 mg � acetaminophen 325 mg
Roxicet Oral Solution—(per 5 mL) acetaminophen 325 mg � oxycodone 5 mg
Rynatan—phenylephrine 25 mg � chlorpheniramine 9 mg
Rynatan Pediatric Suspension—(per 5 mL) phenylephrine 5 mg � chlorpheniramine 4.5 mg
Rynatuss—ephedrine 10 mg � carbetapentane 60 mg � chlorpheniramine 5 mg � phenylephrine 10 mg
Safyral

Phase I—drosperinone 3 mg � ethinyl estradiol 30 mcg � levomefolate 0.451 mg
Phase II— levomefolate 0.451 mg

Scot-Tussin DM Maximum Strength Liquid—(per 5 mL) chlorpheniramine 2 mg � dextromethor-
phan 15 mg (OTC)

Scot-Tussin Senior Liquid—(per 5 mL) guaifenesin 200 mg � dextromethorphan 15 mg (OTC)
Seasonale— levonorgestrel 0.15 mg � ethinyl estradiol 30 mcg
Seasonique— levonorgestrel 0.15 mg � ethinyl estradiol 30 mcg/10 mcg
Semprex-D—acrivastine 8 mg � pseudoephedrine 60 mg
Senokot-S— sennosides 8.6 mg � docusate sodium 50 mg (OTC)
Seno Sol-SS— sennosides 8.6 mg � docusate sodium 50 mg (OTC)
Septra— trimethoprim 80 mg � sulfamethoxazole 400 mg
Septra DS— trimethoprim 160 mg � sulfamethoxazole 800 mg
Silafed Syrup—(per 5 mL) pseudoephedrine 30 mg � triprolidine 1.25 mg (OTC)
Simcor 500/20—niacin 500 mg � simvastatin 20 mg
Simcor 500/40—niacin 500 mg � simvastatin 40 mg
Simcor 750/20—niacin 750 mg � simvastatin 20 mg
Simcor 1000/20—niacin 1000 mg � simvastatin 20 mg
Simcor 1000/40—niacin 1000 mg � simvastatin 40 mg
Sinemet 10/100—carbidopa 10 mg � levodopa 100 mg
Sinemet 25/100—carbidopa 25 mg � levodopa 100 mg
Sinemet 25/250—carbidopa 25 mg � levodopa 250 mg
Sinemet CR 25-100—carbidopa 25 mg � levodopa 100 mg
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Sinemet CR 50-200—carbidopa 50 mg � levodopa 200 mg
Sine-Off Cold/Cough Medicine—phenylephrine 5 mg � acetaminophen 325 mg � guaifenesin 200

mg � dextromethorphan 15 mg (OTC)
Sine-Off Non-Drowsy Maximum Strength—phenylephrine 5 mg � acetaminophen 500 mg (OTC)
Sine-Off Severe Cold—phenylephrine 5 mg � acetaminophen 325 mg � guaifenesin 200 mg (OTC)
Sine-Off Sinus/Cold Medicine—phenylephrine 5 mg � chlorpheniramine 2 mg � acetaminophen 500

mg (OTC)
Solage Topical Liquid—2% mequinol � 0.01% tretinoin
Soma Compound—aspirin 325 mg � carisoprodol 200 mg
Soma Compound with Codeine—aspirin 325 mg � carisoprodol 200 mg � codeine 16 mg
Sprintec—norgestimate 0.25 mg � ethinyl estradiol 35 mcg
Sronyx— levonorgestrel 0.1 mg � ethinyl estradiol 20 mcg
Stalevo 50—carbidopa 12.5 mg � entacapone 200 mg � levodopa 50 mg
Stalevo 75—carbidopa 12.5 mg � entacapone 200 mg � levodopa 75 mg
Stalevo 100—carbidopa 25 mg � entacapone 200 mg � levodopa 100 mg
Stalevo 125—carbidopa 25 mg � entacapone 200 mg � levodopa 125 mg
Stalevo 150—carbidopa 37.5 mg � entacapone 200 mg � levodopa 150 mg
Stalevo 200—carbidopa 25 mg � entacapone 200 mg � levodopa 200 mg
Suboxone 2/0.5—buprenorphine 2 mg � naloxone 0.5 mg
Suboxone 8/2—buprenorphine 8 mg � naloxone 2 mg
Sudafed 12 Hour Pressure � Pain—pseudoephedrine 120 mg � naproxen 220 mg (OTC)
Sudafed PE Children’s Cough & Cold Liquid—(per 5 mL) dextromethorphan 5 mg � phenylephrine

2.5 mg (OTC)
Sudafed PE Cough � Cold—phenylephrine 5 mg � guaifenesin 100 mg � acetaminophen 325 mg �

dextromethorphan 10 mg (OTC)
Sudafed PE Non-Drying Sinus—guaifenesin 200 mg � phenylephrine 5 mg (OTC)
Sudafed PE Pressure � Pain—acetaminophen 325 mg � phenylephrine 5 mg (OTC)
Sudafed PE Severe Cold—phenylephrine 5 mg � diphenhydramine 12.5 mg � acetaminophen 325

mg (OTC)
Sudafed PE Sinus � Allergy—phenylephrine 10 mg � chlorpheniramine 4 mg (OTC)
Sudafed PE Triple Action—phenylephrine 5 mg � guaifenesin 200 mg � acetaminophen 325 mg

(OTC)
Sudafed Triple Action—pseudoephedrine 30 mg � guaifenesin 200 mg � acetaminophen 325 mg

(OTC)
Sudal 12—pseudoephedrine 30 mg � chlorpheniramine 4 mg
Sulfacet-R Topical Lotion—10% sodium sulfacetamide � 5% sulfur
Syeda—drosperinone 3 mg � ethinyl estradiol 30 mcg
Symbicort 80/4.5—(per actuation) budesonide 80 mcg � formoterol 4.5 mcg
Symbicort 160/4.5—(per actuation) budesonide 160 mcg � formoterol 4.5 mcg
Symbyax 3/25—olanzapine 3 mg � fluoxetine 25 mg
Symbyax 6/25—olanzapine 6 mg � fluoxetine 25 mg
Symbyax 6/50—olanzapine 6 mg � fluoxetine 50 mg
Symbyax 12/25—olanzapine 12 mg � fluoxetine 25 mg
Symbyax 12/50—olanzapine 12 mg � fluoxetine 50 mg
Synalgos-DC—aspirin 356.4 mg � caffeine 30 mg � dihydrocodeine 16 mg
Synercid Powder for Injection—quinupristin 150 mg � dalfopristin 350 mg
Taclonex Topical Ointment/Suspension—0.005% calcipotriene � 0.064% betamethasone
Tarka 1/240— trandolapril 1 mg (immediate release) � verapamil 240 mg (sustained release)
Tarka 2/180— trandolapril 2 mg (immediate release) � verapamil 180 mg (sustained release)
Tarka 2/240— trandolapril 2 mg (immediate release) � verapamil 240 mg (sustained release)
Tarka 4/240— trandolapril 4 mg (immediate release) � verapamil 240 mg (sustained release)

Tazocin for Injection 2.25 g—piperacillin 2 g � tazobactam 0.25 g
Tazocin for Injection 3.375 g—piperacillin 3 g � tazobactam 0.375 g
Tazocin for Injection 4.5 g—piperacillin 4 g � tazobactam 0.5 g



Name /bks_51510_deglin_dg/51510_app_B_U        02/21/2012 04:25PM     Plate # 0-Compositepg 1396   # 5

1396 APPENDIX B

Tekamlo 150/5—aliskiren 150 mg � amlodipine 5 mg
Tekamlo 150/10—aliskiren 150 mg � amlodipine 10 mg
Tekamlo 300/5—aliskiren 300 mg � amlodipine 5 mg
Tekamlo 300/10—aliskiren 300 mg � amlodipine 10 mg
Tekturna HCT 150/12.5—aliskiren 150 mg � hydrochlorothiazide 12.5 mg
Tekturna HCT 150/25—aliskiren 150 mg � hydrochlorothiazide 25 mg
Tekturna HCT 300/12.5—aliskiren 300 mg � hydrochlorothiazide 12.5 mg
Tekturna HCT 300/25—aliskiren 300 mg � hydrochlorothiazide 25 mg
Tenoretic 50—chlorthalidone 25 mg � atenolol 50 mg
Tenoretic 100—chlorthalidone 25 mg � atenolol 100 mg
Terramycin with Polymyxin B Sulfate Ophthalmic Ointment—(per g) polymyxin B 10,000 units

� oxytetracycline 5 mg
Teveten HCT 600/12.5—eprosartan 600 mg � hydrochlorothiazide 12.5 mg
Teveten HCT 600/25—eprosartan 600 mg � hydrochlorothiazide 25 mg
Thera-Flu Cold & Cough Hot Liquid—(per packet) phenylephrine 10 mg � dextromethorphan 20

mg � pheniramine 20 mg (OTC)
Thera-Flu, Cold & Sore Throat Hot Liquid—(per packet) phenylephrine 10 mg � pheniramine 20

mg � acetaminophen 325 mg (OTC)
Thera-Flu Daytime Severe Cold & Cough Hot Liquid—(per packet) acetaminophen 650 mg �

phenylephrine 10 mg � dextromethorphan 20 mg (OTC)
Thera-Flu Flu & Chest Congestion Hot Liquid—(per packet) guaifenesin 400 mg � acetaminophen

1000 mg (OTC)
Thera-Flu Flu & Sore Throat Hot Liquid—(per packet) phenylephrine 10 mg � pheniramine 20

mg � acetaminophen 650 mg (OTC)
Thera-Flu Max-D Severe Cold & Flu Hot Liquid—(per 15 mL) guaifenesin 400 mg � acetaminophen

1000 mg � pseudoephedrine 60 mg � dextromethorphan 30 mg (OTC)
Thera-Flu Nighttime Severe Cold & Cough Hot Liquid—(per packet) phenylephrine 10 mg �

diphenhydramine 25 mg � acetaminophen 650 mg (OTC)
Thera-Flu Sinus & Cold Hot Liquid—(per packet) phenylephrine 10 mg � pheniramine 20 mg �

acetaminophen 325 mg (OTC)
Thera-Flu Warming Relief Cold & Chest Congestion Syrup—(per 15 mL) guaifenesin 200 mg �

acetaminophen 325 mg � phenylephrine 5 mg (OTC)
Thera-Flu Warming Relief Daytime Multi-Symptom Cold Caplets—phenylephrine 5 mg �dextro-

methorphan 10 mg � acetaminophen 325 mg (OTC)
Thera-Flu Warming Relief Daytime Severe Cold & Cough Syrup—(per 15 mL) phenylephrine 5

mg � dextromethorphan 10 mg � acetaminophen 325 mg (OTC)
Thera-Flu Warming Relief Flu & Sore Throat Syrup—(per 15 mL) phenylephrine 5 mg � diphen-

hydramine 12.5 mg � acetaminophen 325 mg (OTC)
Thera-Flu Warming Relief Nighttime Multi-Symptom Cold Caplets—(per 15 mL) phenylephrine

5 mg � dextromethorphan 10 mg � chlorpheniramine 2 mg � acetaminophen 325 mg (OTC)
Thera-Flu Warming Relief Nighttime Severe Cold & Cough Syrup—(per 15 mL) phenylephrine 5

mg � diphenhydramine 12.5 mg � acetaminophen 325 mg (OTC)
Thera-Flu Warming Relief Sinus & Cold Syrup—(per 15 mL) phenylephrine 5 mg � diphenhydra-

mine 12.5 mg � acetaminophen 325 mg (OTC)
Tilia Fe

Phase I—norethindrone 1 mg � ethinyl estradiol 20 mcg
Phase II—norethindrone 1 mg � ethinyl estradiol 30 mcg
Phase III—norethindrone 1 mg � ethinyl estradiol 35 mcg
Phase IV— ferrous fumarate 75 mg

Timentin for Injection— ticarcillin 3 g � clavulanic acid 0.1 g
Titralac Plus—calcium carbonate 420 mg � simethicone 21 mg (OTC)
TobraDex Ophthalmic Suspension/Ointment—0.1% dexamethasone � 0.3% tobramycin
TobraDex ST Ophthalmic Suspension—0.05% dexamethasone � 0.3% tobramycin
Treximet— sumatriptan 85 mg � naproxen 500 mg
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Tri—Legest 21
Phase I—norethindrone 1 mg � ethinyl estradiol 20 mcg
Phase II—norethindrone 1 mg � ethinyl estradiol 30 mcg
Phase III—norethindrone 1 mg � ethinyl estradiol 35 mcg

Tri—Legest Fe
Phase I—norethindrone 1 mg � ethinyl estradiol 20 mcg
Phase II—norethindrone 1 mg � ethinyl estradiol 30 mcg
Phase III—norethindrone 1 mg � ethinyl estradiol 35 mcg
Phase IV— ferrous fumarate 75 mg

Tri-Lo-Sprintec
Phase I—norgestimate 0.18 mg � ethinyl estradiol 25 mcg
Phase II—norgestimate 0.215 mg � ethinyl estradiol 25 mcg
Phase III—norgestimate 0.25 mg � ethinyl estradiol 25 mcg

Tri-Luma Topical Cream—0.01% fluocinolone � 4% hydroquinone � 0.05% tretinoin
Tri-Norinyl

Phase I—norethindrone 0.5 mg � ethinyl estradiol 35 mcg
Phase I—norethindrone 1 mg � ethinyl estradiol 35 mcg
Phase I—norethindrone 0.5 mg � ethinyl estradiol 35 mcg

Tri-Previfem
Phase I—norgestimate 0.18 mg � ethinyl estradiol 35 mcg
Phase I—norgestimate 0.215 mg � ethinyl estradiol 35 mcg
Phase I—norgestimate 0.25 mg � ethinyl estradiol 35 mcg

Tri-Sprintec
Phase I—norgestimate 0.18 mg � ethinyl estradiol 35 mcg
Phase I—norgestimate 0.215 mg � ethinyl estradiol 35 mcg
Phase I—norgestimate 0.25 mg � ethinyl estradiol 35 mcg

Triacin-C Cough Syrup—(per 5 mL) codeine 10 mg � pseudoephedrine 30 mg � triprolidine 1.25 mg
Triaminic Chest & Nasal Congestion Liquid—(per 5 mL) guaifenesin 50 mg � phenylephrine 2.5

mg (OTC)
Triaminic Cold & Allergy Liquid—(per 5 mL) chlorpheniramine 1 mg � phenylephrine 2.5 mg (OTC)
Triaminic Cough & Sore Throat Liquid—(per 5 mL) acetaminophen 160 mg � dextromethorphan

5 mg (OTC)
Triaminic Day Time Cold & Cough Liquid—(per 5 mL) phenylephrine 2.5 mg � dextromethorphan

5 mg (OTC)
Triaminic Day Time Thin Strips Cold & Cough—phenylephrine 2.5 mg � dextromethorphan 5 mg

(OTC)
Triaminic Multi-Symptom Fever Liquid—(per 5 mL) acetaminophen 160 mg � dextromethorphan

7.5 mg � chlorpheniramine 1 mg (OTC)
Triaminic Night Time Cold & Cough Liquid—(per 5 mL) phenylephrine 2.5 mg � diphenhydramine

6.25 mg (OTC)
Triaminic Night Time Thin Strips Cold & Cough—phenylephrine 5 mg � diphenhydramine 12.5

mg (OTC)
Tribenzor 20/5/12.5—olmesartan 20 mg � amlodipine 5 mg � hydrochlorothiazide 12.5 mg
Tribenzor 40/5/12.5—olmesartan 40 mg � amlodipine 5 mg � hydrochlorothiazide 12.5 mg
Tribenzor 40/5/25—olmesartan 40 mg � amlodipine 5 mg � hydrochlorothiazide 25 mg
Tribenzor 40/10/12.5—olmesartan 40 mg � amlodipine 10 mg � hydrochlorothiazide 12.5 mg
Tribenzor 40/10/25—olmesartan 40 mg � amlodipine 10 mg � hydrochlorothiazide 25 mg
TriLyte—PEG 3350 420 g � sodium bicarbonate 5.72 g � sodium chloride 11.2 g � potassium chloride

1.48 g
TriNessa

Phase I—norgestimate 0.18 mg � ethinyl estradiol 35 mcg
Phase II—norgestimate 0.215 mg � ethinyl estradiol 35 mcg
Phase III—norgestimate 0.25 mg � ethinyl estradiol 35 mcg
Trisulfa— trimethoprim 80 mg � sulfamethoxazole 400 mg
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Trisulfa DS— trimethoprim 160 mg � sulfamethoxazole 800 mg
Trivora

Phase I— levonorgestrel 0.05 mg � ethinyl estradiol 30 mcg
Phase II— levonorgestrel 0.075 mg � ethinyl estradiol 40 mcg
Phase III— levonorgestrel 0.125 mg � ethinyl estradiol 30 mcg

Trizivir—abacavir 300 mg � lamivudine 150 mg � zidovudine 300 mg
Truvada—emtricitabine 200 mg � tenofovir 300 mg
TussiCaps 5/4—hydrocodone 5 mg � chlorpheniramine 4 mg
TussiCaps 10/8—hydrocodone 10 mg � chlorpheniramine 8 mg
Tussigon—hydrocodone 5 mg � homatropine 1.5 mg
Tussionex Suspension—(per 5 mL) chlorpheniramine 8 mg � hydrocodone 10 mg
Tussi-Organidin NR Liquid—(per 5 mL) codeine 10 mg � guaifenesin 300 mg
Tussi-Organidin DM NR Liquid—(per 5 mL) guaifenesin 300 mg � dextromethorphan 10 mg
Twynsta 40/5— telmisartan 40 mg � amlodipine 5 mg
Twynsta 40/10— telmisartan 40 mg � amlodipine 10 mg
Twynsta 80/5— telmisartan 80 mg � amlodipine 5 mg
Twynsta 80/10— telmisartan 80 mg � amlodipine 10 mg
Tylenol Allergy Multisymptom Gelcaps—acetaminophen 325 mg � chlorpheniramine 2 mg � phenyl-

ephrine 5 mg (OTC)
Tylenol Allergy Multisymptom Nighttime Caplets—acetaminophen 325 mg � diphenhydramine 25

mg � phenylephrine 5 mg (OTC)
Tylenol Children’s Plus Cold & Allergy Liquid—(per 5 mL) acetaminophen 160 mg � diphenhy-

dramine 12.5 mg � phenylephrine 2.5 mg (OTC)
Tylenol Children’s Plus Cold & Cough Liquid—(per 5 mL) acetaminophen 160 mg � dextrome-

thorphan 5 mg � phenylephrine 2.5 mg (OTC)
Tylenol Children’s Plus Cold & Stuffy Nose Liquid—(per 5 mL) acetaminophen 160 mg � phenyl-

ephrine 2.5 mg (OTC)
Tylenol Children’s Plus Cold Liquid—(per 5 mL) acetaminophen 160 mg � chlorpheniramine 1

mg � phenylephrine 2.5 mg (OTC)
Tylenol Children’s Plus Cough & Runny Nose Liquid—(per 5 mL) acetaminophen 160 mg �

chlorpheniramine 1 mg � dextromethorphan 5 mg (OTC)
Tylenol Children’s Plus Cough & Sore Throat Liquid—(per 5 mL) acetaminophen 160 mg �

dextromethorphan 5 mg (OTC)
Tylenol Children’s Plus Flu Liquid—(per 5 mL) acetaminophen 160 mg � chlorpheniramine 1 mg

� dextromethorphan 5 mg � phenylephrine 2.5 mg (OTC)
Tylenol Children’s Plus Multi-Symptom Cold Liquid—(per 5 mL) acetaminophen 160 mg � dex-

tromethorphan 5 mg � chlorpheniramine 1 mg � phenylephrine 2.5 mg (OTC)
Tylenol Cold & Cough Daytime Liquid—(per 15 mL) acetaminophen 500 mg � dextromethorphan

15 mg (OTC)
Tylenol Cold & Cough Nighttime Liquid—(per 15 mL) acetaminophen 500 mg � dextromethorphan

15 mg � doxylamine 6.25 mg (OTC)
Tylenol Cold & Flu Severe Caplets—acetaminophen 325 mg � phenylephrine 5 mg � dextrome-

thorphan 10 mg � guaifenesin 200 mg (OTC)
Tylenol Cold & Flu Severe Liquid—(per 15 mL) acetaminophen 325 mg � phenylephrine 5 mg �

dextromethorphan 10 mg � guaifenesin 200 mg (OTC)
Tylenol Cold Head Congestion Daytime Caplets—acetaminophen 325 mg � phenylephrine 5 mg �

dextromethorphan 10 mg (OTC)
Tylenol Cold Head Congestion Nighttime Caplets—acetaminophen 325 mg � phenylephrine 5 mg

� dextromethorphan 10 mg � chlorpheniramine 2 mg (OTC)
Tylenol Cold Head Congestion Severe Caplets—acetaminophen 325 mg � phenylephrine 5 mg �

dextromethorphan 10 mg � guaifenesin 200 mg (OTC)
Tylenol Cold Multi-Symptom Daytime Caplets—acetaminophen 325 mg � phenylephrine 5 mg �

dextromethorphan 10 mg (OTC)
Tylenol Cold Multi-Symptom Daytime Liquid—(per 15 mL) acetaminophen 325 mg � phenylephrine

5 mg � dextromethorphan 10 mg (OTC)
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Tylenol Cold Multi-Symptom Nighttime Gelcaps—acetaminophen 325 mg � phenylephrine 5 mg �

dextromethorphan 10 mg � chlorpheniramine 2 mg (OTC)
Tylenol Cold Multi-Symptom Nighttime Liquid—(per 15 mL) acetaminophen 325 mg � phenyl-

ephrine 5 mg � dextromethorphan 10 mg � doxylamine 6.25 mg (OTC)
Tylenol Cold Multi-Symptom Severe Liquid—(per 15 mL) acetaminophen 325 mg � guaifenesin

200 mg � phenylephrine 5 mg � dextromethorphan 10 mg (OTC)
Tylenol PM—acetaminophen 500 mg � diphenhydramine 25 mg (OTC)
Tylenol Severe Allergy Caplets—diphenhydramine 12.5 mg � acetaminophen 500 mg (OTC)
Tylenol Sinus Congestion & Pain Daytime Gelcaps—acetaminophen 325 mg � phenylephrine 5 mg

(OTC)
Tylenol Sinus Congestion & Pain Nighttime Caplets—acetaminophen 325 mg � chlorpheniramine

2 mg � phenylephrine 5 mg (OTC)
Tylenol Sinus Congestion & Pain Severe Caplets—acetaminophen 325 mg � guaifenesin 200 mg

� phenylephrine 5 mg (OTC)
Tylenol Sinus Severe Congestion Daytime Caplets—acetaminophen 325 mg � guaifenesin 200 mg

� pseudoephedrine 30 mg (OTC)
Tylenol with Codeine No. 3—acetaminophen 300 mg � codeine 30 mg
Tylenol with Codeine No. 4—acetaminophen 300 mg � codeine 60 mg
Tylox 5/500—oxycodone 5 mg � acetaminophen 500 mg
Ultracet— tramadol 37.5 mg � acetaminophen 325 mg
Unasyn for Injection 1.5 g—ampicillin 1 g � sulbactam 0.5 g
Unasyn for Injection 3 g—ampicillin 2 g � sulbactam 1 g
Uniretic 7.5/12.5—moexipril 7.5 mg � hydrochlorothiazide 12.5 mg
Uniretic 15/12.5—moexipril 15 mg � hydrochlorothiazide 12.5 mg
Uniretic 15/25—moexipril 15 mg � hydrochlorothiazide 25 mg
Valturna 150/160—aliskiren 150 mg � valsartan 160 mg
Valturna 300/320—aliskiren 300 mg � valsartan 320 mg
Vanoxide HC Topical Lotion—0.5% hydrocortisone � 5% benzoyl peroxide
Vanquish Extra Strength Pain Reliever—aspirin 227 mg � acetaminophen 194 mg � caffeine 33

mg (OTC)
Vaseretic 5/12.5—enalapril 5 mg � hydrochlorothiazide 12.5 mg
Vaseretic 10/25—enalapril 10 mg � hydrochlorothiazide 25 mg
Vasocidin Ophthalmic Solution—0.23% prednisolone � 10% sulfacetamide
Velivet

Phase I—desogestrel 0.1 mg � ethinyl estradiol 25 mcg
Phase II—desogestrel 0.125 mg � ethinyl estradiol 25 mcg
Phase III—desogestrel 0.15 mg � ethinyl estradiol 25 mcg

VeltinTopical Gel—1.2% clindamycin � 0.025% tretinoin
Vicks 44 Custom Care Chesty Cough Liquid—(per 15 mL) guaifenesin 200 mg � dextromethorphan

20 mg (OTC)
Vicks 44 Custom Care Cough & Cold PM Liquid—(per 15 mL) acetaminophen 650 mg � dextro-

methorphan 30 mg � chlorpheniramine 4 mg (OTC)
Vicodin—hydrocodone 5 mg � acetaminophen 500 mg
Vicodin ES—hydrocodone 7.5 mg � acetaminophen 750 mg
Vicodin HP—hydrocodone 10 mg � acetaminophen 660 mg
Vicoprofen—hydrocodone 7.5 mg � ibuprofen 200 mg
Vimovo 375/20—naproxen 375 mg � esomeprazole 20 mg
Vimovo 500/20—naproxen 500 mg � esomeprazole 20 mg
Visine-A Ophthalmic Solution—0.025% naphazoline � 0.3% pheniramine (OTC)
Vusion Topical Ointment—0.25% miconazole � 15% zinc oxide
Vytorin 10/10—ezetimibe 10 mg � simvastatin 10 mg
Vytorin 10/20—ezetimibe 10 mg � simvastatin 20 mg
Vytorin 10/40—ezetimibe 10 mg � simvastatin 40 mg
Vytorin 10/80—ezetimibe 10 mg � simvastatin 80 mg
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Xenaderm Topical Ointment—(per g) trypsin 90 USP units � Balsam Peru 87 mg � castor oil 788 mg
Xerese Topical Cream—5% acyclovir � 1% hydrocortisone
Yasmin—drosperinone 3 mg � ethinyl estradiol 30 mcg
Yaz—drosperinone 3 mg � ethinyl estradiol 20 mcg
Zarah—drosperinone 3 mg � ethinyl estradiol 30 mcg
Zegerid Capsules—omeprazole 40 mg � sodium bicarbonate 1100 mg
Zegerid OTC Capsules—omeprazole 20 mg � sodium bicarbonate 1100 mg
Zegerid Powder for Oral Suspension—(per pkt) omeprazole 20 mg � sodium bicarbonate 1680

mg
Zegerid Powder for Oral Suspension—(per pkt) omeprazole 40 mg � sodium bicarbonate 1680

mg
Zenchent—norethindrone 0.4 mg � ethinyl estradiol 35 mcg
Zestoretic 10/12.5— lisinopril 10 mg � hydrochlorothiazide 12.5 mg
Zestoretic 20/12.5— lisinopril 20 mg � hydrochlorothiazide 12.5 mg
Zestoretic 20/25— lisinopril 20 mg � hydrochlorothiazide 25 mg
Ziac 2.5/6.25—bisoprolol 2.5 mg � hydrochlorothiazide 6.25 mg
Ziac 5/6.25—bisoprolol 5 mg � hydrochlorothiazide 6.25 mg
Ziac 10/6.25—bisoprolol 10 mg � hydrochlorothiazide 6.25 mg
Ziana Topical Gel—1.2% clindamycin � 0.025% tretinoin
Zosyn for Injection 2.25 g—piperacillin 2 g � tazobactam 0.25 g
Zosyn for Injection 3.375 g—piperacillin 3 g � tazobactam 0.375 g
Zosyn for Injection 4.5 g—piperacillin 4 g � tazobactam 0.5 g
Zovia 1/35—ethynodiol 1 mg � ethinyl estradiol 35 mcg
Zovia 1/50—ethynodiol 1 mg � ethinyl estradiol 50 mcg
Zutripro Oral Solution—(per 5 mL) chlorpheniramine 4 mg � pseudoephedrine 60 mg � hydro-

codone 5 mg
Zydone 5/400—hydrocodone 5 mg � acetaminophen 400 mg
Zydone 7.5/400—hydrocodone 7.5 mg � acetaminophen 400 mg
Zydone 10/400—hydrocodone 10 mg � acetaminophen 400 mg
Zylet Ophthalmic Suspension—0.5% loteprednol � 0.3% tobramycin
Zyrtec-D Allergy & Congestion—cetirizine 5 mg � pseudoephedrine 120 mg (OTC)
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Ophthalmic Medications
General Info: See Appendix D for administration techniques for ophthalmic agents.
Consult health care professional regarding:
Concurrent use of contact lenses (medication or additives may be absorbed by the lens).
Concurrent administration of other ophthalmic agents (order and spacing may be important).
ADRs � adverse reactions.

DRUG NAME DOSE NOTES
Anesthetics
Uses: Provide brief local anesthesia to allow measurement of intraocular pressure, removal of foreign bodies, or other superficial
procedures.
CAUTIONS: Repeated use may result in increased risk of CNS and cardiovascular toxicity; cross-sensitivity with some local
anesthetics may occur.

proparacaine (Alcaine, Ophthaine,
Ophthetic)

Adults and children: 1–2 drops of 0.5%
solution (single dose)

● Does not interact with ophthalmic
cholinesterase inhibitors

● ADRs: ophthalmic—irritation; sys-
temic—irregular heartbeat, CNS de-
pression

.........................................................................................................................................................................................................
tetracaine (Altracaine, Tetcaine) Adults: 1–2 drops of 0.5% solution (single

dose)
● May interact with ophthalmic cholin-

esterase inhibitors, resulting inqdu-
ration of action and risk of toxicity

● ADRs: ophthalmic—irritation; sys-
temic—irregular heartbeat, CNS de-
pression

Antihistamines
Uses: Various forms of allergic conjunctivitis.

alcaftadine (Lastacaft) Adults and children �2 yr: 1 drop of
0.25% solution once daily

● ADRs: transient burning/stinging,
headache

.........................................................................................................................................................................................................
azelastine (Optivar) Adults and children �3 yr: 1 drop of

0.05% solution twice daily
● ADRs: transient burning/stinging,

headache, bitter taste
.........................................................................................................................................................................................................
bepotastine (Bepreve) Adults and children �2 yr: 1 drop of 1.5%

solution twice daily
● ADRs: taste disturbance, headache, lo-

cal irritation
.........................................................................................................................................................................................................
emedastine (Emadine) Adults and children �3 yr: 1 drop of

0.05% solution up to 4 times daily
● ADRs: headache, drowsiness, malaise,

local irritation
.........................................................................................................................................................................................................
epinastine (Elestat) Adults and children �3 yr: 1 drop of

0.05% solution twice daily
● ADRs: headache, local irritation

.........................................................................................................................................................................................................
ketotifen (Alaway, Claritin Eye,
Zaditor, Zyrtec Itchy Eye)

Adults and children �3 yr: 1 drop of
0.025% solution twice daily (given 8–12
hr apart)

● OTC
● ADRs: local irritation

.........................................................................................................................................................................................................
olopatadine (Pataday, Patanol) Adults and children �3 yr: Patanol—1

drop of 0.1% solution twice daily (given
6–8 hr apart); Pataday—1 drop of
0.2% solution once daily

● Small amounts are absorbed; excreted
in urine

● ADRs: headache, conjunctival irrita-
tion

Anti-infectives/Antifungals/Antivirals
Uses: Localized superficial ophthalmic infections (e.g., bacterial conjunctivitis).
CAUTIONS: small amounts may be absorbed and result in hypersensitivity reactions.

azithromycin (AzaSite) Adults and children �1 yr: 1 drop of 1%
solution twice daily (given 8–12 hr
apart) for 2 days, then once daily for 5
more days

● ADRs: eye irritation
● When used to treat ocular chlamydial

infections, concurrent systemic ther-
apy is required

.........................................................................................................................................................................................................
bacitracin Adults and children: – –in strip q 3–1 1⁄4 ⁄2

4 hr for acute infections or 2–3 times
daily for mild-moderate infections

● ADRs: eye irritation

.........................................................................................................................................................................................................
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besifloxacin (Besivance) Adults and children �1 yr: 1 drop of 0.6%
suspension 3 times daily (given 4–12 hr
apart) for 7 days

● ADRs: headache, eye irritation

.........................................................................................................................................................................................................
ciprofloxacin (Ciloxan) Adults and children �1 yr (solution) or

�2 yr (ointment): Bacterial conjuncti-
vitis—Solution: 1–2 drops of 0.3% so-
lution q 2 hr while awake for 2 days, then
q 4 hr while awake for 5 more days; Oint-
ment: –in strip 3 times daily for 2 days,1⁄2
then twice daily for 5 more days; Corneal
ulcers—Solution: 2 drops of 0.3% solu-
tion q 15 min for 6 hr, then q 30 min
while awake for rest of day, then q 1 hr
while awake for next 24 hr, then q 4 hr
while awake for next 12 days or longer if
re-epithelialization does not occur.

● May cause harmless white crystalline
precipitate that resolves over time

● ADRs: altered taste, systemic allergic
reactions, photophobia, discomfort

.........................................................................................................................................................................................................
erythromycin ( AK Mycin,

Diomycin)
Adults and children: Treatment of infec-

tions— –in strip 2–6 times daily1⁄2
Infants: Prophylaxis of ophthalmia neona-

torum—thin strip in each eye as a single
dose

● ADRs: irritation

.........................................................................................................................................................................................................
gatifloxacin (Zymaxid) Adults and children �1 yr: 1 drop of 0.5%

solution q 2 hr while awake (up to 8
times/day) for 1 day, then 2–4 times
daily while awake for 6 more days

● ADRs: irritation, headache,pvisual
acuity, taste disturbance

.........................................................................................................................................................................................................
gentamicin ( Alcomicin,

Diogent, Garamycin,
Genoptic, Gentak)

Adults and children: Solution—1–2
drops of 0.3% solution q 2–4 hr; Oint-
ment— –in strip q 8–12 hr1⁄2

● ADRs: irritation, burning, stinging,
blurred vision (ointment)

.........................................................................................................................................................................................................
levofloxacin (Iquix, Quixin) Adults and children �1 yr: Quixin (bac-

terial conjunctivitis)—1–2 drops of
0.5% solution q 2 hr while awake for 2
days (up to 8 times/day); then every 4 hr
while awake for 5 more days (up to 4
times/day); Iquix (conjunctival ul-
cers)—1–2 drops of 1.5% solution q 30
min–2 hr while awake and q 4–6 hr af-
ter retiring for 3 days, then q 1–4 hr
while awake for day 4 and until comple-
tion of therapy.

● ADRs: altered taste, systemic allergic
reactions, photophobia

.........................................................................................................................................................................................................
moxifloxacin (Moxeza, Vigamox) Adults and children �1 yr (Vigamox) or

�4 mo (Moxeza): Moxeza—1 drop of
0.5% solution twice daily for 7 days; Viga-
mox—1 drop of 0.5% solution 3 times
daily for 7 days.

● ADRs: irritation,pvisual acuity

.........................................................................................................................................................................................................
ofloxacin (Ocuflox) Adults and children �1 yr: Bacterial con-

junctivitis—1–2 drops of 0.3% solu-
tion q 2–4 hr while awake for 2 days,
then 4 times daily for 5 more days; Cor-
neal ulcer—1–2 drops of 0.3% solution
q 30 min while awake and q 4–6 hr after
retiring for 2 days, then q hr while awake
for 4–6 more days, then 4 times daily un-
til cured.

● ADRs: altered taste, systemic allergic
reactions, photophobia

.........................................................................................................................................................................................................
sulfacetamide (Bleph-10,

Diosulf, Sodium Sulamyd)
Adults and children �2 mo: 1–2 drops of

10% solution q 2–3 hr while awake (less
frequently at night) for 7–10 days

● Cross-sensitivity with other sulfona-
mides (including thiazides) may occur

● ADRs: local irritation
.........................................................................................................................................................................................................
tobramycin (AK-Tob, Tobrex) Adults and children �2 mo: Solution—

1–2 drops of 0.3% solution q 2–4 hr de-
pending on severity of infection; Oint-
ment— –in strip q 8–12 hr1⁄2

● Ointment may retard corneal wound
healing

● ADRs: irritation, burning, stinging,
blurred vision (ointment)
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Antifungal
natamycin (Natacyn) Adults: Fungal keratitis—1 drop of 5%

suspension q 1–2 hr for 3–4 days, then
6–8 times/day for 2–3 wk; Fungal
blepharitis or conjunctivitis—1 drop
of 5% suspension q 4–6 hr for for 2–3
wk

● ADRs: irritation, swelling

Antivirals
ganciclovir (Zirgan) Adults and children �2 yr: 1 drop of

0.15% gel 5 times daily (q 3 hr while
awake) until corneal ulcer heals, then 1
drop 3 times daily for 7 days

● ADRs: blurred vision, irritation, kera-
topathy

.........................................................................................................................................................................................................
trifluridine (Viroptic) Adults and children �6 yr: 1 drop of 1%

solution q 2 hr while awake (up to 9
drops/day) until re-epithelialization oc-
curs, then q 4 hr for 7 more days (not to
exceed 21 days)

● ADRs: burning, stinging, keratopathy

Artificial Tears/Ocular Lubricants (sterile buffered isotonic solutions/ointments)
Uses: Artificial tears—keep the eyes moist with isotonic solutions and wetting agents in the management of dry eyes due to lack of
tears; also provide lubrication for artificial eyes. Ocular lubricants—provide lubrication and protection in a variety of conditions
including exposure keratitis,pcorneal sensitivity, corneal erosions, keratitis sicca, during/following ocular surgery or removal of a
foreign body.

Artificial tears (Adsorbotear, Akwa
Tears, Aquasite, Artificial Tears Plus,
Cellufresh, Celluvisc, Comfort Tears,
Dakrina, Dry Eye Therapy, Dry Eyes,
Duratears Naturale, Dwelle, Eye-
Lube-A, Genteal Lubricant Eye Gel,
HypoTears, HypoTears PF, Isopto
Alkaline, Isopto Plain, Just Tears,
Lacril, Lacri-Lube NP, Lacri-Lube
S.O.P., Lacrisert, Liquifilm Forte,
Liquifilm Tears, LubriTears, Moisture
Drops, Murine Solution, Murocel,
Nature’s Tears, Nu-Tears, Nu-Tears
II, Nutra Tear, Paralube, Refresh,
Refresh PM, Tear Drop, TearGard,
Teargen, Tearisol, Tears Naturale,
Tears Naturale Free, Tears Naturale
II, Tears Plus, Tears Renewed, Ultra
Tears, Vit-A-Drops, Viva-Drops)

Adults and children: Artificial tears—So-
lution: 1–2 drops 3–4 times daily; In-
sert: 1 insert 1–2 times daily; Ocular lu-
bricants—small amount instilled into
conjunctiva several times daily

● May alter effects of other concurrently
administered ophthalmic medications

● ADRs: photophobia, lid edema sting-
ing (insert only), transient blurred vi-
sion, eye discomfort

Beta Blockers
Uses: Management of chronic open-angle glaucoma and other forms of ocular hypertension (pthe formation of aqueous humor).
CAUTIONS: Systemic absorption is minimal but may occur. Systemic absorption may result in additive adverse cardiovascular
effects (bradycardia, hypotension), especially when used with other cardiovascular agents (antihypertensives, antiarrhythmics).
Other systemic adverse reactions may occur, including bronchospasm or delirium (geriatric patients). Concurrent use with
ophthalmic epinephrine may decrease effectiveness.

betaxolol (Betoptic, Betoptic S) Adults: Solution—1–2 drops of 0.5% so-
lution twice daily; Suspension—1 drop
of 0.25% suspension twice daily

● ADRs: conjunctivitis,pvisual acuity,
ocular burning, rash (may be less
likely than others to cause broncho-
spasm if systemically absorbed)

.........................................................................................................................................................................................................
carteolol Adults: 1 drop of 1% solution twice daily ● ADRs: ocular burning,pvisual acuity
.........................................................................................................................................................................................................
levobunolol (AKBeta, Betagan) Adults: 1 drop of 0.25% solution 1–2 times

daily or 1 drop of 0.5% solution once daily
● ADRs: conjunctivitis,pvisual acuity,

ocular burning, rash
.........................................................................................................................................................................................................
metipranolol (OptiPranolol) Adults: 1 drop of 0.3% solution twice daily ● Lasts up to 24 hr

● Can be used safely with pilocarpine,
epinephrine, and acetazolamide

● ADRs: conjunctivitis,pvisual acuity,
ocular burning, rash

.........................................................................................................................................................................................................
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timolol (Betimol, Istalol, Timoptic,
Timoptic-XE)

Adults: Solution—1 drop of 0.25–0.5%
solution 1–2 times daily; Gel-forming
solution—1 drop of 0.25–0.5% solu-
tion once daily

● Lasts up to 24 hr
● ADRs: conjunctivitis,pvisual acuity,

ocular burning, rash

Carbonic Anhydrase Inhibitors
Uses: Management of open-angle glaucoma or other forms of ocular hypertension (pformation of aqueous humor).
CAUTIONS: May exacerbate kidney stones; should not be used in patients with CCr �30 mL/min; may have cross-sensitivity with
sulfonamides.

brinzolamide (Azopt) Adults: 1 drop of 1% suspension 3 times
daily

● ADRs: burning, stinging, unusual taste

.........................................................................................................................................................................................................
dorzolamide (Trusopt) Adults: 1 drop of 2% solution 3 times daily ● ADRs: bitter taste, ocular irritation or

allergy

Cholinergics (direct-acting)
Uses: Treatment of open-angle glaucoma (facilitates the outflow of aqueous humor); also used to facilitate miosis after ophthalmic
surgery or before examination (to counteract mydriatics).
CAUTIONS: Conditions in which pupillary constriction occurs should be avoided. If significant systemic absorption occurs,
bronchospasm, sweating,qurination and salivation may occur.

acetylcholine (Miochol-E) Adults: 0.5–2 mL instilled into anterior
chamber before or after securing one or
more sutures

● ADRs: corneal edema, corneal cloud-
ing

.........................................................................................................................................................................................................
carbachol (Isopto Carbachol,
Miostat)

Adults: Glaucoma—1–2 drops of 0.01–
3% solution 1–3 times daily; To facili-
tate miosis—0.5 mL instilled into ante-
rior chamber before or after securing su-
tures

● ADRs: blurred vision, altered vision,
stinging, eye pain

.........................................................................................................................................................................................................
pilocarpine ( Akcarpine,

Diocarpine, Isopto Carpine,
Pilopine HS)

Adults: Glaucoma—Solution: 1–2 drops
of 0.5–4% solution up to 6 times daily;
Gel: -in. strip once daily at bedtime;1⁄2
Counteracting mydriatic sympathomi-
metics—1 drop of 1% solution (may be
repeated prior to surgery)

● ADRs: blurred vision, altered vision,
stinging, eye pain, headache

Cholinergics (cholinesterase inhibitors)
Uses: Management of glaucoma not controlled with short-acting miotics or other agents; also used in varying doses for
accommodative esotropia (diagnosis and treatment).
CAUTIONS: Enhance neuromuscular blockade from succinylcholine; intensify the actions of cocaine and some other local
anesthetics; additive toxicity with antimyasthenics, anticholinergics, and cholinesterase inhibitors (including some pesticides). Use
cautiously in patients with history or risk of retinal detachment.

echothiophate (Phospholine
Iodide)

Adults: 1 drop of 0.125% solution 1–2
times daily

● Irreversible cholinesterase inhibitor
● May cause hyperactivity in patients

with Down syndrome
● ADRs: blurred vision, change in vision,

brow ache, miosis, eyelid twitching,
watering eyes

Corticosteroids
Uses: Management of inflammatory eye conditions including allergic conjunctivitis, nonspecific superficial keratitis, infectious
conjunctivitis (with anti-infectives); management of corneal injury; suppression of graft rejection following keratoplasty,
prevention of postoperative inflammation.
CAUTIONS: Infectious ocular processes (avoid in herpes simplex keratitis), especially fungal and viral ocular infections (may
mask symptoms); diabetes, glaucoma, or epithelial compromise

dexamethasone ( AK Dex,
AK Trol, Diodex, Maxidex)

Adults and children: Solution—1–2
drops of 0.1% solution q hr during the
day and q 2 hr during the night, gradually
pthe dose to q 3–4 hr, then to 3–4
times daily; Suspension—1–2 drops of
0.1% suspension up to 4–6 times daily

● As condition improves,pfrequency of
administration

● ADRs: corneal thinning,qintraocular
pressure, irritation

.........................................................................................................................................................................................................



Name /bks_51510_deglin_dg/51510_app_B_U        01/25/2012 11:26AM     Plate # 0-Compositepg 1405   # 24

Ophthalmic Medications 1405
DRUG NAME DOSE NOTES

difluprednate (Durezol) Adults: 1 drop of 0.05% emulsion 4 times
daily beginning 24 hr after surgery and
continued for 2 wk, then 2 times daily for
1 wk, then taper

● As condition improves,pfrequency of
administration

● ADRs: blepharitis, photophobia,pvi-
sual acuity

.........................................................................................................................................................................................................
fluorometholone (FML, FML Forte,
Flarex)

Adults and children �2 yr: Suspension—
1–2 drops of 0.1–0.25% suspension 2–
4 times daily (up to 1–2 drops q 2–4 hr
during initial 24–48 hr); Ointment—

–in strip 1–3 times daily (up to q 4 hr1⁄2
during initial 24–48 hr)

● As condition improves,pfrequency of
administration

● ADRs: blurred vision (ointment), cor-
neal thinning,qintraocular pressure,
irritation

.........................................................................................................................................................................................................
loteprednol (Alrex, Lotemax) Adults: Alrex—1 drop of 0.2% suspension

4 times daily; Lotemax—Suspension: 1–
2 drops of 0.5% suspension 4 times daily
(up to 1 drop every hr may be used in
first wk); Ointment: –in strip 4 times1⁄2
daily beginning 24 hr after surgery and
continued for 2 wk

● Alrex (0.2% suspension) used for sea-
sonal allergic conjunctivitis

● Lotemax (0.5% suspension and oint-
ment) used for steroid-responsive in-
flammatory conditions and postopera-
tively

● ADRs: corneal thinning,qintraocular
pressure, irritation

.........................................................................................................................................................................................................
prednisolone ( Diopred,
Omnipred, Pred Forte, Pred Mild)

Adults and children: 1–2 drops of 0.12–
1% solution/suspension 2–4 times daily

● As condition improves,pfrequency of
administration

● ADRs: corneal thinning,qintraocular
pressure, irritation

.........................................................................................................................................................................................................
rimexolone (Vexol) Adults: Postoperative inflammation—1–

2 drops of 1% suspension 4 times daily
beginning 24 hr after surgery and contin-
ued for 2 wk; Uveitis—1–2 drops of 1%
suspension q hr while awake for 1 wk,
then 1 drop q 2 hr while awake for 1 wk,
then taper

● As condition improves,pfrequency of
administration

● ADRs: corneal thinning,qintraocular
pressure, irritation

Cycloplegic Mydriatics
Uses: Preparation for cycloplegic refraction; management of uveitis (not tropicamide).
CAUTIONS: Use cautiously in patients with a history of glaucoma; systemic absorption may cause anticholinergic effects such as
confusion, unusual behavior, flushing, hallucinations, slurred speech, drowsiness, swollen stomach (infants), tachycardia, dry
mouth.

atropine (Atropine-Care, Isopto
Atropine)

Adults: Cycloplegic refraction—1–2
drops of 1% solution 1 hr before proce-
dure; Uveitis—Solution: 1–2 drops of
1% solution 4 times daily; Ointment: 0.3–
0.5 cm strip up to 3 times daily

● Effects on accommodation may last 6
days; mydriasis may last 12 days

● ADRs: irritation, blurred vision, pho-
tophobia

.........................................................................................................................................................................................................
cyclopentolate ( AK Pentolate,
Cyclogyl, Cylate, Diopentolate,
Pentolair)

Adults: 1 drop of 1–2% solution; may re-
peat in 5 min

Children: 1 drop of 0.5–2% solution; may
be followed 5–10 min later by 1 drop of
0.5–1% solution

● Peak of cycloplegia is within 25–75
min and lasts 6–24 hr

● Peak of mydriasis is within 30–60
min and may last several days

● 2% solution used for heavily pig-
mented iris

● ADRs: irritation, blurred vision, pho-
tophobia

.........................................................................................................................................................................................................
homatropine (Isopto
Homatropine)

Adults: Cycloplegic refraction—1–2
drops of 2% solution or 1 drop of 5% so-
lution, may repeat in 5–10 min for 2
more doses; Uveitis—1–2 drops of 2–
5% solution 2–3 times daily (up to q 3–
4 hr)

Children: Cycloplegic refraction—1 drop
of 2% solution, may repeat in 10 min if
needed; Uveitis—1 drop of 2% solution
2–3 times daily

● Cycloplegia and mydriasis may persist
for 24–72 hr

● ADRs: irritation, blurred vision, pho-
tophobia

.........................................................................................................................................................................................................
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scopolamine (Isopto Hyoscine) Adults: Cycloplegic refraction—1–2
drops of 0.25% solution 1 hr before pro-
cedure; Uveitis—1 drop of 0.25% solu-
tion up to 4 times daily

Children: Cycloplegic refraction—1 drop
of 0.25% solution twice daily for 2 days
before procedure; Uveitis—1 drop of
0.25% solution up to 3 times daily

● Shorter duration than atropine, but
mydriasis and cycloplegia may persist
for 3–7 days

● ADRs: irritation, blurred vision, pho-
tophobia

.........................................................................................................................................................................................................
tropicamide ( Diotrope,
Mydriacyl, Tropicacyl)

Adults and children: 1–2 drops of 0.5–
1% solution

● Stronger solution/repeated dosing
may be required in patients with dark
irides

● Peak effect occurs in 20–40 min
● Cycloplegia lasts 2–6 hr; mydriasis

lasts up to 7 hr
● ADRs: irritation, blurred vision, pho-

tophobia

Immunomodulators
Uses: Toqtear production when the cause of dry eye is inflammation secondary to keratoconjunctivitis sicca.
CAUTIONS: Tear production is notqduring concurrent use of ophthalmic NSAIDs or punctal plugs.

cyclosporine (Restasis) Adults: 1 drop of 0.05% emulsion twice
daily

● Emulsion should be inverted to obtain
uniform opaque appearance prior to
use.

● ADRs: irritation, blurred vision

Mast Cell Stabilizers
Uses: Vernal keratoconjunctivitis.
CAUTIONS: Require several days of treatment before effects are seen.

cromolyn (Crolom, Opticrom) Adults and children �4 yr: 1–2 drops of
4% solution 4–6 times daily

● Do not wear contact lenses concur-
rently

● ADRs: irritation
.........................................................................................................................................................................................................
lodoxamide (Alomide) Adults and children �2 yr: 1–2 drops of

0.1% solution 4 times daily for up to 3
mo

● ADRs: blurred vision, foreign body
sensation, irritation

.........................................................................................................................................................................................................
nedocromil (Alocril) Adults and children �3 yr: 1–2 drops of

2% solution twice daily throughout pe-
riod of exposure to allergen

● Avoid concurrent use of contact lenses
● ADRs: headache, ocular burning, un-

pleasant taste, nasal congestion
.........................................................................................................................................................................................................
pemirolast (Alamast) Adults and children �3 yr: 1–2 drops of

0.1% solution 4 times daily
● Symptoms may improve within a few

days, but optimal response may take
up to 4 wk

● ADRs: discomfort, dry eyes, foreign
body sensation

Nonsteroidal Anti-inflammatory Drugs
Uses: Management of pain/inflammation following surgery (bromfenac, diclofenac, ketorolac, nepafenac), allergic conjunctivitis
(ketorolac), inhibition of perioperative miosis (flurbiprofen).
CAUTIONS: Cross-sensitivity with systemic NSAIDs may occur; concurrent use of anticoagulants, other NSAIDs, thrombolytics,
some cephalosporins, and valproates mayqthe risk of bleeding. May slow/delay healing. Avoid contact lens use.

bromfenac (Bromday) Adults: 1 drop of 0.09% solution once daily
starting 1 day before surgery and contin-
ued on day of surgery and for 2 wk after
surgery

● Contains sulfites
● Avoid contact lenses
● ADRs: irritation, headache

.........................................................................................................................................................................................................
diclofenac (Voltaren Ophthalmic) Adults: Cataract surgery—1 drop of 0.1%

solution 4 times daily starting 24 hr after
surgery and for 2 wk after surgery; Cor-
neal refractive surgery—1–2 drops of
0.1% solution within hr before surgery,
within 15 min after surgery, then continue
4 times daily for up to 3 days

● Do not wear hydrocel contact lenses
concurrently

● ADRs: irritation, allergic reactions

.........................................................................................................................................................................................................
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flurbiprofen (Ocufen) Adults: 1 drop of 0.03% solution q 30 min,
beginning 2 hr prior to surgery (4 drops
total in each eye)

● ADRs: irritation, allergic reactions

.........................................................................................................................................................................................................
ketorolac (Acular, Acular PF, Acular
LS, Acuvail)

Adults and children �3 yr: Allergic con-
junctivitis—Acular: 1 drop of 0.5% so-
lution 4 times daily; Postoperative—
Acular: 1 drop of 0.5% solution 4 times
daily in operated eye starting 24 hr after
cataract surgery and continued for 2 wk
after surgery; Acular LS: 1 drop of 0.4%
solution 4 times daily after corneal refrac-
tive surgery for up to 4 days; Acular PF: 1
drop of 0.5% solution 4 times daily after
incisional refractive surgery for up to 3
days; Acuvail: 1 drop of 0.45% solution
twice daily prior to cataract surgery and
continued for 2 wk after surgery

● ADRs: irritation, allergic reactions

.........................................................................................................................................................................................................
nepafenac (Nevanac ) Adults and children �10 yr: 1 drop of

0.1% suspension 3 times daily starting
one day before cataract surgery and con-
tinued for 2 wk after surgery

● ADRs: irritation, photophobia, head-
ache, hypertension, nausea/vomiting

Ocular Decongestants/Vasoconstrictors
Uses:pocular congestion due to irritation by vasoconstricting conjunctival blood vessels; stronger solutions have mydriatic effects.
CAUTIONS: Systemic absorption may result in adverse cardiovascular effects; excessive/prolonged use may produce rebound
hyperemia; use caution in patients at risk for acute angle-closure glaucoma; cardiovascular effects may be exaggerated by MAO
inhibitors and dose adjustment may be required within 21 days of MAO inhibitors;qrisk of arrhythmias with inhalation
anesthetics.

naphazoline ( AK-Con, Albalon,
Allerest, Clear Eyes Lubricating Eye
Redness Reliever, Comfort Eye Drops,

Diopticon, Naphcon A,
Opcon A)

Adults: 1–2 drops of 0.012–0.025% solu-
tion up to 4 times daily (for up to 3 days)
or 1–2 drops of 0.1% solution q 3–4 hr
as needed

● ADRs: ophthalmic-rebound hypere-
mia; systemic-dizziness, headache,
nausea, sweating, weakness

.........................................................................................................................................................................................................
oxymetazoline (OcuClear, Visine
LR)

Adults and children �6 yr: 1–2 drops of
0.025% solution q 6 hr as needed (for up
to 3 days)

● ADRs: ophthalmic-rebound hypere-
mia; systemic-headache, insomnia,
nervousness, tachycardia

.........................................................................................................................................................................................................
phenylephrine ( AK Dilate,

Dionephrine, Mydfrin,
Prefrin)

Adults: Decongestant—1–2 drops of
0.12% solution up to 4 times daily as
needed (for up to 3 days); Mydriasis—1
drop of 2.5–10% solution, may repeat in
10–60 min as needed

Children �1 yr: Mydriasis—1 drop of
2.5–10% solution, may repeat in 10–60
min as needed

● ADRs: ophthalmic-blurred vision, irri-
tation; systemic-dizziness, tachycardia,
hypertension, paleness, sweating,
trembling

.........................................................................................................................................................................................................
tetrahydrozoline (Murine Tears
Plus, Visine)

Adults: 1–2 drops of 0.05% solution 2–4
times daily

● ADRs: ophthalmic—irritation; sys-
temic—tachycardia, hypertension

Prostaglandin Agonists
Uses: Management of open-angle glaucoma (qoutflow of aqueous humor).
CAUTIONS: May change eye color to brown; will form precipitate with thimerosal-containing products; can be used with other
agents topintraocular pressure.

bimatoprost (Lumigan) Adults: 1 drop of 0.01–0.03% solution
once daily in the evening

● ADRs: local irritation, foreign body
sensation,qeyelash growth,qbrown
pigmentation in iris

.........................................................................................................................................................................................................
latanoprost (Xalatan) Adults: 1 drop of 0.005% solution once

daily in the evening
● ADRs: local irritation, foreign body

sensation,qeyelash growth,qbrown
pigmentation in iris

.........................................................................................................................................................................................................
travoprost (Travatan Z) Adults: 1 drop of 0.004% solution once

daily in the evening
● ADRs: local irritation, foreign body

sensation,qeyelash growth,qbrown
pigmentation in iris
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Sympathomimetics
Uses: Management of glaucoma or intraocular hypertension (pformation of aqueous humor).
CAUTIONS: Systemic absorption may result in adverse cardiovascular and CNS reactions (especially in patients with
cardiovascular disease); avoid use in patients predisposed to acute angle-closure glaucoma.

apraclonidine (Iopidine) Adults: Postoperative reduction of intra-
ocular pressure—1–2 drops of 0.5%
solution 3 times daily or 1 drop of 1% so-
lution 1 hr before surgery and upon com-
pletion of surgery

● A selective alpha-adrenergic agonist
● Monitor pulse and blood pressure
● Avoid concurrent use with MAO inhib-

itors
● ADRs: ophthalmic-irritation, mydria-

sis; systemic-allergic reactions, ar-
rhythmias, bradycardia, drowsiness,
dry nose, fainting, headache, nervous-
ness, weakness

.........................................................................................................................................................................................................
brimonidine (Alphagan P) Adults and children �2 yr: 1 drop of 0.1–

0.2% solution 3 times daily (8 hr apart)
● A selective alpha-adrenergic agonist
● Avoid concurrent use with MAO inhib-

itors
● Tricyclic antidepressants maypeffec-

tiveness; additive CNS depression may
occur with other CNS depressants, ad-
ditive adverse cardiovascular effects
with other cardiovascular agents

● ADRs: ophthalmic—irritation; sys-
temic—drowsiness, dizziness, dry
mouth, headache, weakness, muscu-
lar pain

.........................................................................................................................................................................................................
dipivefrin (Propine) Adults: 1 drop of 0.1% solution q 12 hr ● Converted to epinephrine in the eye

● Wait 15 min before inserting soft con-
tact lenses

● ADRs: ophthalmic—local irritation,
macular edema (aphakic patients);
systemic—arrhythmias, hypertension
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Medication Administration Techniques

Subcutaneous Injection Sites

Administration of Ophthalmic Medications
For instillation of ophthalmic solutions, instruct patient to lie down or tilt head back and look at ceiling.
Pull down on lower lid, creating a small pocket, and instill solution into pocket. With systemically acting
drugs, apply pressure to the inner canthus for 1–2 min to minimize systemic absorption. Instructpatient
to gently close eye. Wait 5 min before instilling second drop or any other ophthalmic solutions.

For instillation of ophthalmic ointment, instruct patient to hold tube in hand for several minutes to
warm. Squeeze a small amount of ointment ( – in.) inside lower lid. Instruct patient to close eye1 1⁄4 ⁄2
gently and roll eyeball around in all directions with eye closed. Wait 10 min before instilling any other
ophthalmic ointments.

Do not touch cap or tip of container to eye, fingers, or any surface.

Administration of Medications with Metered-Dose Inhalers
Instruct patient on the proper use of the metered-dose inhaler. There are 3 methods of using a metered-
dose inhaler. Shake inhaler well. (1) Take a drink of water to moisten the throat; place the inhaler
mouthpiece 2 finger-widths away from mouth; tilt head back slightly. While activating the inhaler, take
a slow, deep breath for 3–5 sec; hold the breath for 10 sec; and breathe out slowly. (2) Exhale andclose
lips firmly around mouthpiece. Administer during second half of inhalation, and hold breath for as long
as possible to ensure deep instillation of medication. (3) Use of spacer. Consult health careprofessional
to determine method desired prior to instruction. Allow 1–2 min between inhalations.Rinsemouthwith



Name /bks_51510_deglin_dg/51510_app_B_U        01/25/2012 12:11PM     Plate # 0-Compositepg 1410   # 1

1410 APPENDIX D

water or mouthwash after each use to minimize dry mouth and hoarseness. Wash inhalation assembly
at least daily in warm running water.

For use of dry powder inhalers, turn head away from inhaler and exhale (do not blow into inhaler).
Do not shake. Close mouth tightly around the mouthpiece of the inhaler and inhale rapidly.
Steps for Using Your Inhaler*
1. Remove the cap and hold inhaler upright.
2. Shake the inhaler.
3. Tilt your head back slightly and breathe out slowly.
4. Position the inhaler in one of the following ways (A or B is optimal, but C is acceptable for those who

have difficulty with A or B. C is required for breath-activated inhalers):

A. Open mouth with
inhaler 1 to 2 inches
away.

B. Use space/holding chamber
(this is recommended especially
for young children and for people
using corticosteroids).

C. In the mouth. Do not
use for corticosteroids.

D. NOTE: Inhaled dry
powder capsules require a
different inhalation
technique. To use a dry
powder inhaler, it is
important to close the
mouth tightly around the
mouthpiece of the inhaler
and to inhale rapidly.

5. Press down on the inhaler to release medication as you start to breathe in slowly.
6. Breathe in slowly (3 to 5 sec).
7. Hold your breath for 10 sec to allow the medicine to reach deeply into your lungs.
8. Repeat puff as directed. Waiting 1 minute between puffs may permit second puff to penetrate your

lungs better.
9. Spacers/holding chambers are useful for all patients. They are particularly recommended for young

children and older adults and for use with inhaled corticosteroids. Avoid common inhaler mis-
takes. Follow these inhaler tips:

● Breathe out before pressing your inhaler.
● Inhale slowly.
● Breathe in through your mouth, not your nose.
● Press down on your inhaler at the start of inhalation (or within the first second of inhalation).
● Keep inhaling as you press down on inhaler.
● Press your inhaler only once while you are inhaling (one breath for each puff).
● Make sure you breathe in evenly and deeply.
● If you are using a short-acting bronchodilator inhaler and a corticosteroid inhaler, use the

bronchodilator first, and allow 5 min to elapse before using the corticosteroid.
Other inhalers have become available in addition to the one illustrated here. Different types of inhalers
may require different techniques.

Administration of Medications by Nebulizer
Administer in a location where patient can sit comfortably for 10–15 min. Plug in compressor. Mix
medication as directed, or empty unit-dose vials into nebulizer. Do not mix different typesofmedications

*Source: Expert Panel Report 2: Guidelines for the Diagnosis and Management of Asthma. National Asthma Education and Prevention
Program, National Heart, Lung, and Blood Institute, 1997.
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without checking with health care professional. Assemble mask or mouthpiece and connect tubing to
port on compressor. Have patient sit in a comfortable upright position. Make sure thatmaskfitsproperly
over nose and mouth and that mist does not flow into eyes, or put mouthpiece into mouth. Turn oncom-
pressor. Instruct patient to take slow deep breaths. If possible, patient should hold breath for 10 sec be-
fore slowly exhaling. Continue this process until medication chamber is empty. Wash mask in hot soapy
water; rinse well and allow to air dry before next use.

Administration of Nasal Sprays
Clear nasal passages of secretions prior to use. If nasal passages are blocked, use a decongestant im-
mediately prior to use to ensure adequate penetration of the spray. Keep head upright. Breathe in
through nose during administration. Sniff hard for a few minutes after administration.

Intramuscular Injection Sites

Deltoid site

Acromial
process

Deltoid
muscle

Scapula

Deep
brachial
artery

Humerus

Radial nerve

Ventrogluteal site

Iliac crest

Anterior
superior
iliac spine

Gluteus
medius

Greater
trochanter

Vastus lateralis site

Femoral artery

Greater
trochanter
of femur

Vastus lateralis

Dorsogluteal site

Posterior
superior
iliac spine

Gluteus
maximus

Greater
trochanter
of femur

Sciatic nerve

The dorsogluteal site is associated with sciatic nerve injury. The deltoid and ventrogluteal sites are the
preferred sites for adults; the vastus lateralis site is preferred in children under 2 yr of age.
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Formulas Helpful for Calculating Doses

Ratio and Proportion

A ratio is the same as a fraction and can be expressed as a fraction ( ) or in the algebraic form (1:2).1⁄2
This relationship is stated as one is to two.

A proportion is an equation of equal fractions or ratios.

1 4
�

2 8

To calculate doses, begin each proportion with the two known values, for example 15 grains � 1
gram (known equivalent) or 10 milligrams � 2 milliliters (dosage available) on one side of the equa-
tion. Next, make certain that the units of measure on the opposite side of the equation are the same as
the units of the known values and are placed on the same level of the equation.

15 gr 10 gr
�Problem A:

1 g x g

10 mg 5 mg
�Problem B:

2 mL x mL

Once the proportion is set up correctly, cross-multiply the opposing values of the proportion.

Problem A: �
15 gr 10 gr

1 g x g

15x � 10

Problem B: �
10 mg 5 mg

2 mL x mL

10x � 10

Next, divide each side of the equation by the number with the x to determine the answer. Then, add
the unit of measure corresponding to x in the original equation.

15x 10
�Problem A:

15 15

2
x � or 0.6 g

3

10x 10
�Problem B:

10 10

x � 1 mL
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Calculation of IV Drip Rate

To calculate the drip rate for an intravenous infusion, 3 values are needed:
I. The amount of solution and corresponding time for infusion. May be ordered as:

1000 mL over 8 hr

or

125 mL/hr

II. The equivalent in time to convert hr to min.

1 hr � 60 min

III. The drop factor or number of drops that equal 1 mL of fluid. (This information can be found on
the IV tubing box.)

10 gtt � 1 mL

Set up the problem by placing each of the 3 values in a proportion.

125 mL 1 hr 10 gtt
� �

1 hr 60 min 1 mL

Units of measure can be canceled out from the upper and lower levels of the equation.
The units cancel, leaving:

125 1 10 gtt
� �

1 60 min 1

Next, multiply each level across and divide the numerator by the denominator for the answer.

125 1 1 gtt
� �

1 6 min 1

125/6 � 20.8 or 21 gtt/min

Calculation of Creatinine Clearance (CCr) in Adults from Serum Creatinine
ideal body weight (kg) � (140 � age)

Men: CCr �
72 � serum creatinine (mg/dL)

Women: CCr � 0.85 � calculation for men

Calculation of Body Surface Area (BSA) in Adults and Children

Dubois method:
2 0.425SA (cm ) � wt (kg) � 71.84

32 2SA (m ) K � wt (kg) (common K value 0.1 for toddlers, 0.103 for neonates)
p

Simplified method:

ht (cm) � wt (kg)
2BSA (m ) �

3600
q

Body Mass Index
2BMI � wt (kg)/ht (m )
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Body Surface Area Nomograms

ESTIMATING BODY SURFACE AREA IN CHILDREN

For pediatric patients of average size, body surface area may be estimated with the scale on the left.
Match weight to corresponding surface area. For other pediatric patients, use the scale on the right. Lay
a straightedge on the correct height and weight points for your patient, and observe the point where it
intersects on the surface area scale at center.

Reproduced from Nelson Textbook of Pediatrics, 16th edition. Courtesy W.B. Saunders Co., Philadel-
phia. PA.
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Normal Values of Common Laboratory
Tests

SERUM TESTS

HEMATOLOGIC MEN WOMEN

Hemoglobin 13.5–18 g/dL 12–16 g/dL
Hematocrit 40–54% 38–47%
Red blood cells (RBC) 4.6–6.2 million/mm3 4.2–5.4 million/mm3

Mean corpuscular volume (MCV) 76–100 (micrometer)3 76–100 (micrometer)3

Mean corpuscular hemoglobin (MCH) 27–33 picogram 27–33 picogram
Mean corpuscular hemoglobin concen-

tration (MCHC)
33–37 g/dL 33–37 g/dL

Erythrocyte sedimentation rate (ESR) �20 mm/hr �30 mm/hr
Leukocytes (WBC) 5000–10,000/mm3 5000–10,000/mm3

Neutrophils 54–75% (3000–7500/mm3) 54–75% (3000–7500/mm3)
Bands 3–8% (150–700/mm3) 3–8% (150–700/mm3)
Eosinophils 1–4% (50–400/mm3) 1–4% (50–400/mm3)
Basophils 0–1% (25–100/mm3) 0–1% (25–100/mm3)
Monocytes 2–8% (100–500/mm3) 2–8% (100–500/mm3)
Lymphocytes 25–40% (1500–4500/mm3) 25–40% (1500–4500/mm3)
T lymphocytes 60–80% of lymphocytes 60–80% of lymphocytes
B lymphocytes 10–20% of lymphocytes 10–20% of lymphocytes
Platelets 150,000–450,000/mm3 150,000–450,000/mm3

Prothrombin time (PT) 9.6–11.8 sec 9.5–11.3 sec
Partial thromboplastin time (PTT) 30–45 sec 30–45 sec
Bleeding time (duke) 1–3 min 1–3 min
(ivy) 3–6 min 3–6 min
(template) 3–6 min 3–6 min

CHEMISTRY MEN WOMEN

Sodium 135–145 mEq/L 135–145 mEq/L
Potassium 3.5–5.0 mEq/L 3.5–5.0 mEq/L
Chloride 95–105 mEq/L 95–105 mEq/L
Bicarbonate (HCO3) 19–25 mEq/L 19–25 mEq/L
Total calcium 9–11 mg/dL or 4.5–5.5 mEq/L 9–11 mg/dL or 4.5–5.5 mEq/L
Ionized calcium 4.2–5.4 mg/dL or 2.1–2.6 mEq/L 4.2–5.4 mg/dL or 2.1–2.6 mEq/L
Phosphorus/phosphate 2.4–4.7 mg/dL 2.4–4.7 mg/dL
Magnesium 1.8–3.0 mg/dL or 1.5–2.5 mEq/L 1.8–3.0 mg/dL or 1.5–2.5 mEq/L
Glucose 65–99 mg/dL 65–99 mg/dL
Osmolality 285–310 mOsm/kg 285–310 mOsm/kg
Ammonia (NH3) 10–80 mcg/dL 10–80 mcg/dL
Amylase �130 U/L �130 U/L
Creatine phosphokinase total (CK, CPK) �150 U/L �150 U/L
Creatine kinase isoenzymes, MB fraction �5% in MI �5% in MI
Lactic dehydrogenase (LDH) 50–150 U/L 50–150 U/L
Protein, total 6–8 g/d 6–8 g/d
Albumin 4–6 g/dL 4–6 g/dL

HEPATIC MEN WOMEN

AST 8–46 U/L 7–34 U/L
ALT 10–30 IU/mL 10–30 IU/mL
Total bilirubin 0.3–1.2 mg/dL 0.3–1.2 mg/dL
Conjugated bilirubin 0.0–0.2 mg/dL 0.0–0.2 mg/dL
Unconjugated (indirect) bilirubin 0.2–0.8 mg/dL 0.2–0.8 mg/dL
Alkaline phosphatase 20–90 U/L 20–90 U/L
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RENAL MEN WOMEN

BUN 6–20 mg/dL 6–20 mg/dL
Creatinine 0.6–1.3 mg/dL 0.5–1.0 mg/dL
Uric acid 4.0–8.5 mg/dL 2.7–7.3 mg/dL

ARTERIAL BLOOD GASES MEN WOMEN

pH 7.35–7.45 7.35–7.45
Po2 80–100 mm Hg 80–100 mm Hg
Pco2 35–45 mm Hg 35–45 mm Hg
O2 saturation 95–97% 95–97%
Base excess �2–(�2) �2–(�2)
Bicarbonate (HCO3

-) 22–26 mEq/L 22–26 mEq/L

URINE TESTS

URINE MEN WOMEN

pH 4.5–8.0 4.5–8.0
Specific gravity 1.010–1.025 1.010–1.025

DRUG LEVELS, THERAPEUTIC AND TOXIC CONVENTIONAL
(US SYSTEM OF MEASUREMENTS)

DRUG THERAPEUTIC LEVEL TOXIC LEVEL

acetaminophen 10–30 mcg/mL �200 mcg/mL at 4 hr or 50 mcg/mL at 12
hr after ingestion

amikacin peak: 20–30 mcg/mL peak: �40 mcg/mL
trough: �8 mcg/mL trough: �10 mcg/mL

amiodarone 0.5–2.5 mg/L �2.5 mg/L
amitriptyline 0.5–2.5 mcg/mL �2.5 mcg/mL
amoxapine 120–150 ng/mL �500 ng/mL
carbamazepine 4–12 mcg/mL �15 mcg/mL
chloramphenicol peak: 10–25 mcg/mL peak: �40 mcg/mL

trough: 5–15 mcg/mL trough: �15 mcg/mL
chlordiazepoxide 0.1–3 mcg/mL �25 mcg/mL
chlorpromazine 50–300 ng/mL �750 ng/mL
clonazepam 20–80 ng/mL �80 ng/mL
cyclosporine 100–400 ng/mL �400 ng/mL
desipramine 50–300 ng/mL �300 ng/mL
diazepam 0.2–1.5 mcg/mL �1.5 mcg/mL
digoxin 0.5–2 ng/mL �2.5 ng/mL
disopyramide 2.8–7.5 mcg/mL �7.5 mcg/mL
doxepin 110–250 ng/mL �500 ng/mL
ethosuximide 40–100 mcg/mL �100 mcg/mL
flecainide 0.2–1 mcg/mL �1 mcg/mL
gentamicin peak: 6–10 mcg/mL trough: �1 mcg/mL

trough: �1 mcg/mL
haloperidol 5–20 ng/mL �42 ng/mL
imipramine 150–250 ng/mL �500 ng/mL
kanamycin peak: 15–30 mcg/mL peak: �35 mcg/mL

trough: 5–10 mcg/mL trough: �10 mcg/mL
lidocaine 1.5–5 mcg/mL �6 mcg/mL
lithium 0.6–1.2 mEq/L �1.5 mEq/L
meperidine 70–500 ng/mL �1000 ng/mL
mexiletine 0.5–2 mcg/mL �2 mcg/mL
morphine 65–80 ng/mL �200 ng/mL
nortriptyline 50–150 ng/mL �500 ng/mL
phenobarbital 15–40 mcg/mL �40 mcg/mL
phenytoin 10–20 mcg/mL �30 mcg/mL
primidone 5–12 mcg/mL �15 mcg/mL
procainamide procainamide: 4–10 mcg/mL procainamide: �10 mcg/mL
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N-acetylprocainamide (NAPA): 15–25

mcg/mL
propranolol 50–100 ng/mL �150 ng/mL
quinidine 2–5 mcg/mL �6 mcg/mL
salicylate 100–400 mcg/mL �400 mcg/mL
theophylline 10–20 mcg/mL �20 mcg/mL
tobramycin peak: 6–10 mcg/mL trough: �1 mcg/mL

trough: �1 mcg/mL
trazadone 0.5–2.5 mcg/mL �2.5 mcg/mL
valproic acid 50–125 mcg/mL �125 mcg/mL
vancomycin trough: 10–20 mcg/mL trough: �20 mcg/mL
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Commonly Used Abbreviations

ABGs arterial blood gases
ac before meals
ACE angiotensin-converting enzyme
ADH antidiuretic hormone
A-G ratio albumin-globulin ratio
AHF antihemolytic factor
ALT alanine aminotransferase
ANA antinuclear antibodies
ANC absolute neutrophil count
AST aspartate aminotransferase
ATP adenosine triphosphate
AV atrioventricular
bid two times a day
BMI body mass index
BP blood pressure
bpm beats per minute
BSA body surface area
BUN blood urea nitrogen
cap capsule
CBC complete blood count
CCr creatinine clearance
COMT catechol-O-methyltransferase
CNS central nervous system
CPK creatine phosphokinase
CR controlled-release
CSF colony-stimulating factor; cerebro-

spinal fluid
CT computed tomography
CV cardiovascular
CVP central venous pressure
D5/LR 5% dextrose and lactated

Ringer’s solution
D5/0.9% NaCl 5% dextrose and 0.9%

NaCl; 5% dextrose and normal saline
D5/0.25% NaCl 5% dextrose and

0.25% NaCl; 5% dextrose and quarter
normal saline

D5/0.45% NaCl 5% dextrose and
0.45% NaCl; 5% dextrose and half nor-
mal saline

D5W 5% dextrose in water
D10W 10% dextrose in water
Derm dermatologic
dL deciliter
DMARD disease-modifying antirheu-

matic drug
DNA deoxyribonucleic acid

DVT deep vein thrombosis
ECG electrocardiogram
ECMO extracorporeal membrane oxy-

genation
EENT eye, ear, nose, and throat
Endo endocrine
ER extended-release
ESRD end-stage renal disease
F and E fluid and electrolyte
g gram(s)
GABA gamma-aminobutyric acid
GERD gastroesophageal reflux disease
GFR glomerular filtration rate
GI gastrointestinal
G6PD glucose-6-phosphate dehydro-

genase
gt(t) drop(s)
GTT glucose tolerance test
GU genitourinary
Hb A1c hemoglobin A1c, glycosylated

hemoglobin
HDL high-density lipoproteins
Hemat hematologic
HF heart failure
hr(s) hour(s)
HR heart rate
HRT hormone replacement therapy
IA intra-articular
IL intralesional
IM intramuscular
Inhaln inhalation
INR international normalized ratio
IS intrasynovial
IT intrathecal
IV intravenous
K potassium
KCl potassium chloride
kg kilogram
L liter
LA long-acting
LDH lactic dehydrogenase
LDL low-density lipoproteins
LR lactated Ringer’s solution
M molar
MAOI monoamine oxidase inhibitor
mcg microgram(s)
MDI metered dose inhaler
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mEq milliequivalent
Metab metabolic
mg milligram(s)
min(s) minute(s)
Misc miscellaneous
mL milliliter(s)
mM millimole
MRI magnetic resonance imaging
MS musculoskeletal
MUGA multiple-gated (image) acquisi-

tion (analysis)
Na sodium
NaCl sodium chloride
0.9% NaCl 0.9% sodium chloride,

normal saline
Neuro neurologic
NPO nothing by mouth
NS sodium chloride, normal saline

(0.9% NaCl)
NSAIDs nonsteroidal anti-inflamma-

tory drugs
OCD obsessive-compulsive disorder
Oint ointment
Ophth ophthalmic
OTC over-the-counter
pc after meals
PCA patient-controlled analgesia
PO by mouth, orally
prn as needed
PT prothrombin time
PTT partial thromboplastin time
PVC premature ventricular contraction
q every

qid four times a day
q 2 hr every 2 hours
q 3 hr every 3 hours
q 4 hr every 4 hours
RBC red blood cell count
Rect rectally or rectal
REM rapid eye movement
Resp respiratory
RTU ready to use
Rx prescription
SA sinoatrial
subcut subcutaneous
sec(s) second(s)
SL sublingual
SR sustained-release
SSRI(s) selective serotonin reuptake

inhibitor(s)
stat immediately
supp suppository
tab tablet
tbsp tablespoon(s)
tid three times a day
Top topically or topical
tsp teaspoon(s)
UK unknown
Vag vaginal
VF ventricular fibrillation
VLDL very low-density lipoproteins
VT ventricular tachycardia
WBC white blood cell count
wk(s) week(s)
yr(s) year(s)
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Pregnancy Categories

Category A

Adequate, well-controlled studies in pregnant women have not shown an increased risk of fetal abnor-
malities.

Category B

Animal studies have revealed no evidence of harm to the fetus, however, there are no adequate and well-
controlled studies in pregnant women. or Animal studies have shown an adverse effect, but adequate
and well-controlled studies in pregnant women have failed to demonstrate a risk to the fetus.

Category C

Animal studies have shown an adverse effect and there are no adequate and well-controlled studies in
pregnant women. or No animal studies have been conducted and there are no adequate and well-con-
trolled studies in pregnant women.

Category D

Studies, adequate well-controlled or observational, in pregnant women have demonstrated a risk to the
fetus. However, the benefits of therapy may outweigh the potential risk.

Category X

Studies, adequate well-controlled or observational, in animals or pregnant women have demonstrated
positive evidence of fetal abnormalities. The use of the product is contraindicated in women who are or
may become pregnant.

Note: The designation UK is used when the pregnancy category is unknown.



Name /bks_51510_deglin_dg/51510_app_B_U        01/25/2012 11:27AM     Plate # 0-Compositepg 1421   # 40

1421

APPENDIX J

Controlled Substances Schedules

Classes or schedules are determined by the Drug Enforcement Agency (DEA), an arm of the UnitedStates
Justice Department, and are based on the potential for abuse and dependence liability (physicalandpsy-
chological) of the medication. Some states may have stricter prescription regulations. Physicians, den-
tists, podiatrists, and veterinarians may prescribe controlled substances. Nurse practitioners and phy-
sician’s assistants may prescribe controlled substances with limitations that vary from state to state.

Schedule I (C-I)

Potential for abuse is so high as to be unacceptable. May be used for research with appropriate limita-
tions. Examples are LSD and heroin.

Schedule II (C-II)

High potential for abuse and extreme liability for physical and psychological dependence (ampheta-
mines, opioid analgesics, dronabinol, certain barbiturates). Outpatient prescriptionsmustbe inwriting.
In emergencies, telephone orders may be acceptable if a written prescription is provided within 72 hr.
No refills are allowed.

Schedule III (C-III)

Intermediate potential for abuse (less than C-II) and intermediate liability for physicalandpsychological
dependence (certain nonbarbiturate sedatives, certain nonamphetamine CNS stimulants, and certain
opioid analgesics). Outpatient prescriptions can be refilled 5 times within 6 mo from date of issue if au-
thorized by prescriber. Telephone orders are acceptable.

Schedule IV (C-IV)

Less abuse potential than Schedule III with minimal liability for physical or psychological dependence
(certain sedative/hypnotics, certain antianxiety agents, some barbiturates, benzodiazepines, chloral hy-
drate, pentazocine, and propoxyphene). Outpatient prescriptions can be refilled 6 times within 6 mo
from date of issue if authorized by prescriber. Telephone orders are acceptable.

Schedule V (C-V)

Minimal abuse potential. Number of outpatient refills determined by prescriber. Some products (cough
suppressants with small amounts of codeine, antidiarrheals containing paregoric) may be available
without prescription to patients �18 yr of age.
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GUIDELINES FOR PATIENT-CONTROLLED INTRAVENOUS OPIOID ADMINISTRATION FOR
ADULTS WITH ACUTE PAIN

DRUG
USUAL STARTING DOSE
AFTER LOADING USUAL DOSE RANGE

USUAL
LOCKOUT
(MIN)

USUAL LOCKOUT
RANGE
(MIN)

Morphine (1 mg/mL) 1 mg 0.5–2.5 mg 8 5–10
Hydromorphone (0.2 mg/mL) 0.2 mg 0.05–0.4 mg 8 5–10
Fentanyl (50 mcg/mL) 20 mcg 10–50 mcg 6 5–8

*Standard concentrations for most PCA machines are listed in parentheses.
Modified from American Pain Society, Principles of Analgesic Use in the Treatment of Acute Pain and Cancer Pain, ed.6.
American Pain Society, 2008.

FENTANYL TRANSDERMAL DOSE BASED ON DAILY MORPHINE DOSE

ORAL 24-HR MORPHINE
(mg/day)

TRANSDERMAL FENTANYL
(mg/day)

FENTANYL TRANSDERMAL
(mcg/hr)

30–90 0.6 25
91–150 1.2 50
151–210 1.8 75
211–270 2.4 100
271–330 3.0 125
331–390 3.6 150
391–450 4.2 175
451–510 4.8 200
511–570 5.4 225
571–630 6.0 250
631–690 6.6 275
691–750 7.2 300
For each additional 60 mg/day �0.6 �25

*A 10-mg IM or 60-mg oral dose of morphine every 4 hr for 24 hr (total of 60 mg/day IM or 360 mg/day oral) was considered
approximately equivalent to fentanyl transdermal 100 mcg/hr.
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APPENDIX L

Recommendations for the Safe Handling
of Hazardous Drugs*

Hazardous Drugs (HDs) have toxic, carcinogenic, mutagenic, and/or teratogenic potential, may cause
irritation to the skin, eyes, and mucous membranes, and may cause ulceration and necrosis of tissue.
For these obvious reasons, health care workers must minimize their exposure to these chemicals. The
U.S. Department of Labor, Occupational Safety & Health Administration (OSHA) has laid out very spe-
cific recommendations called Guidelines for the Safe Handling of Hazardous Drugs, which can be found
at http://www.osha.gov/dts/osta/otm/otm vi/otm vi 2.html. Refer to this document and your facil-
ity’s policy and procedure manuals for detailed recommendations.

Means of Exposure

Exposure to HDs occurs during preparation and administration of these drugs or during patient care.
Inhalation of aerosolized particles, accidental exposure to skin and eyes, and handling contaminated
linens or equipment are the primary potential routes of exposure. Even when great care is taken, splat-
tering, spraying, and aerosolization of HDs can occur when withdrawing the needle from a drug vial,
opening an ampule, or expelling air from a syringe. Blood, body fluids, and excreta can contain HDsand
expose staff to potentially dangerous amounts of hazardous drugs.

Protecting Against Exposure

Preparation of HDs should occur in a specified area called a Biological Safety Cabinet (BSC). If a BSC is
not available, the nurse or other staff member preparing an HD should wear a respirator with a high-
efficiency filter and full face coverage or partial face coverage with splash goggles and a respirator. Staff
should also wear protective gowns and don two sets of latex gloves. Tuck gloves in at the wrist (inner
glove under cuff, outer glove over cuff).

Use aseptic technique when preparing the drug for administration and handle equipment carefully
to prevent dripping, spraying, or other exposure. Once prepared, wipe bags or bottles with moist gauze
to remove spray or spills and swab entry ports with alcohol. Label all syringes and IV bags with a warning
label and standard labeling. If being transported, the bag, bottle, or vial should be packaged in a sealed
plastic bag and placed inside a secure container. Excess solution should be discarded in a covered dis-
posable container.

Administration of HDs

Wear the same personal protective equipment (PPE) (gown, gloves, splash goggles) for administering
the HD as for preparing it. Always wear a respirator when administering aerosolized drugs. In addition
to wearing PPE, obtain the following equipment to use during administration: gauze forcleanup,alcohol
wipes, disposable plastic-backed absorbent liner, puncture-resistant container (for needles/syringes),
resealable plastic bag with warning label and other accessory warning labels.

*Controlling occupational exposure to hazardous drugs. OSHA Technical Manual. Section VI: Chapter 2.
Available at http://www.osha.gov/dts/osta/otm vi/otm vi 2.html. Accessed January 27, 2012.

http://www.osha.gov/dts/osta/otm/otm
http://www.osha.gov/dts/osta/otm
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Caring for Patients Receiving HDs

The following precautions are recommended:

● Observe standard precautions.
● Wear gown and gloves when in the patient’s room for 48 hr following administration of a hazardous

drug.
● Wear eye protection if splashing is possible.
● Wear a gown and gloves when handling contaminated laundry. Bag contaminated linens separately .

Managing Spills

Have spill kits available in areas where HDs are handled. The kit should include splash goggles, 2 pairs
of gloves, utility gloves, gown, 2 sheets of absorbent material, spill-control pillows (2 sizes), “sharps”
container, and 2 large HD disposal bags.

● Clean up spills only when properly protected and using the facility’s procedure.
● Report area of spill to administrative staff.
● For small spills (less than 5 mL or 5 g), mop up liquids with absorbent gauze or use damp gauze to

pick up solid contaminated material. Broken fragments should be picked up with a scoop and dis-
posed in a sharps container. Wash the area three times with detergent followed by water.

● Isolate large spill areas and use absorbent sheets or spill-control pads . Use damp cloths if a powder
is spilled. Spills greater than 150 mL (or 1 vial) require decontamination.

If Exposure Occurs

Risk of injury can be minimized by following these steps:

● Immediately remove gloves and gown.
● Immediately wash the affected skin with soap and water.
● Flood eyes at eyewash fountain or flush with water or isotonic eyewash for at least 15 min.
● Obtain medical attention and follow protocols for specific exposure.
● Document exposure.
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APPENDIX M

Food Sources for Specific Nutrients

Potassium-Rich Foods

artichoke
avocados
bananas
cantaloupe
cassava
dried fruits
grapefruit
honey dew
jack fruit
kiwi
kohlrabi
lima beans

mango
meats
milk
dried peas and beans
nuts
oranges/orange juice
papaya
peaches
pears
plantains
pomegranate
potatoes (white and sweet)

prunes/prune juice
pumpkin
rhubarb
salt substitute
spinach
sunflower seeds
Swiss chard
tomatoes/tomato juice
vegetable juice
winter squash

Sodium-Rich Foods

baking mixes (pancakes, muf-
fins)

barbecue sauce
buttermilk
butter/margarine
canned chili
canned seafood
canned soups

canned spaghetti sauce
cured meats
dry onion soup mix
“fast” foods
frozen dinners
macaroni and cheese
microwave dinners
Parmesan cheese

pickles
potato salad
pretzels, potato chips
salad dressings (prepared)
salt
sauerkraut
tomato ketchup

Calcium-Rich Foods

broccoli
canned salmon/sardines
clams
cream soups

greens: collard and turnip
molasses (blackstrap)
oysters
refried beans

spinach
tofu

Vitamin K-Rich Foods

asparagus
beans
broccoli
brussel sprouts
cabbage

cauliflower
collards
green tea
kale
milk

mustard greens
spinach
swiss chard
turnips
yogurt

Low-Sodium Foods

baked or broiled poultry
canned pumpkin
cooked turnips
egg yolk
fresh vegetables
fruit

grits (not instant)
honey
jams and jellies
lean meats
low-calorie mayonnaise
macaroons

potatoes
puffed wheat and rice
red kidney and lima beans
sherbet
unsalted nuts
whiskey
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Foods That Acidify Urine

cheeses
corn
cranberries
eggs
fish

grains (breads and cereals)
lentils
meats
nuts (Brazil, filberts, walnuts)
pasta

plums
poultry
prunes
rice

Foods That Alkalinize Urine

all fruits except cranberries,
prunes, plums

all vegetables (except corn)
milk

nuts (almonds, chesnuts)

Foods Containing Tyramine

aged cheeses (blue, Boursault,
brick, Brie, Camembert,
cheddar, Emmenthaler, Gru-
yère, mozzarella, Parmesan,
Romano, Roquefort, Stilton,
Swiss)

American processed cheese
avocados (especially over-

ripe)
bananas
bean curd
beer and ale

caffeine-containing beverages
(coffee, tea, colas)

caviar
chocolate
distilled spirits
fermented sausage (bologna,

salami, pepperoni, summer
sausage)

liver
meats prepared with tenderizer
miso soup
over-ripe fruit

peanuts
raisins
raspberries
red wine (especially Chianti)
sauerkraut
sherry
shrimp paste
smoked or pickled fish
soy sauce
vermouth
yeasts
yogurt

Iron-Rich Foods

cereals
clams
dried beans and peas

dried fruit
leafy green vegetables
lean red meats

molasses (blackstrap)
organ meats

Vitamin D-Rich Foods

canned salmon, sardines, tuna
cereals

fish
fish liver oils

fortified milk
nonfat dry milk
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APPENDIX N

Insulins and Insulin Therapy

The goal of therapy for diabetic patients is to provide insulin coverage that most closely resembles en-
dogenous insulin production and results in the best glycemic control without hypoglycemia. Although
daytime control of hyperglycemia may be accomplished with bolus doses of rapid-acting insulinanalogs,
elevations in fasting glucose may remain a problem. If fasting blood glucose levels remain elevated, the
basal insulin dose (intermediate or long-acting) may have to be adjusted.

Most insulins used today are recombinant DNA human insulins. Produced through genetic engi-
neering, synthetic human insulin is “manufactured” by yeast or nonpathogenic E. coli. In recent years,
pharmaceutical companies have developed several new types and formulations of insulin.

Different insulins are distinguished by how quickly they are absorbed, the time and length of peak
activity, and overall duration of action. Onset, peak, and duration of action times are approximate and
vary according to individual factors such as injection site, blood supply, concurrent illnesses, lifestyle,
and exercise level. These factors can vary from patient to patient and can vary in any patient from day to
day.

There are 4 kinds of insulins: rapid-acting, short-acting, intermediate-acting, and long-acting and
premixed combinations.

Rapid-Acting Insulins

Rapid-acting insulins are analogs of regular insulin. An analog is a chemical structure very similar toan-
other but differing in one component. Humalog (lispro), Apidra (glulisine), and Novolog (aspart) are
rapid-acting insulin analogs. The amino acid sequences of these analogs are nearly identical to human
insulin. They differ in the positioning of certain proteins, which allow them to enter the bloodstream rap-
idly—within 10 min of subcutaneous injection. This closely mimics the body’s own insulin response
and allows greater flexibility in eating schedules for diabetic patients. Also, because these insulins leave
the bloodstream quickly, the risk of hypoglycemic episodes several hours after the meal is lessened. The
peak time for rapid-acting insulins is 1–2 hr and the duration is 3–4 hr. Rapid-acting insulin solutions
are clear. Both insulin aspart and insulin glulisine can be given intravenously.

Short-Acting Insulin

Regular insulin is short-acting insulin and is available commercially as Humulin R or Novolin R. The on-
set of regular insulin is 0.5–1 hr; its peak activity occurs 2–4 hr after subcutaneous injection and its
duration of action is 6–8 hr. This time/action profile makes rigid meal scheduling necessary, as the pa-
tient must estimate that a meal will occur within 45 min of injection. Short-acting insulin solutions are
clear. Regular insulin can be given intravenously.

Intermediate-Acting Insulins

Intermediate-acting insulin contain protamine, which delays onset, peak, and duration of action to pro-
vide basal insulin coverage. Basal insulins are given to control blood glucose levels throughout the day
when not eating. Commercially, intermediate-acting insulins are available as Humulin N or Novolin N.
(The “N” stands for NPH.) Action starts between 2 and 4 hr after injecting. Peak activity occurs between
4 and 10 hr. Duration of action lasts 10–16 hr. The addition of protamine causes the cloudyappearance
of intermediate-acting insulins and results in the formulation being a suspension rather than a solution.
This is why these insulins must be gently mixed before administering. Intermediate-acting insulins can
be mixed with short- or rapid-acting insulins to provide both basal and bolus coverage.
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Long-Acting Insulins

Long-acting insulins have the most delayed onset and the longest duration of all insulins. Products in-
clude Lantus (insulin glargine) and Levemir (insulin detemir). Peaks are not as prominent in long-act-
ing insulins. In fact, insulin glargine has no real peak action because it forms slowly dissolving crystals
in the subcutaneous tissue. The onset of action of insulin glargine is 3–4 hr after subcutaneous injec-
tion. Full activity occurs within 4 to 5 hr and remains constant for 24 hr. Even though insulin glargine
and insulin detemir are clear solutions, neither can be diluted or mixed with any other insulin or solu-
tion. Mixing insulin glargine or insulin detemir with other insulin products can alter the onset of action
and time to peak effect. If bolus insulin is to be given at the same time as insulin glargine or insulin de-
temir, two separate syringes and injection sites must be used.

Combination Insulins

Various combinations of premixed insulins are available, containing fixed proportions of two different
insulins, usually a short- and an intermediate-acting insulin. Typically the intermediate-acting insulin
makes up 70% to 75% of the mixture, with rapid- or short- acting insulin making up the remainder. On-
set, peak, and duration vary according to each specific product. Brand names of these products include
Humulin 70/30 (70% NPH, 30% regular), Humalog Mix 75/25 (75% insulin lispro protamine suspen-
sion and 25% insulin lispro), Humalog Mix 50/50 (50% insulin lispro protamine suspension and 50%
insulin lispro), and Novolin 70/30 (70% NPH, 30% regular), or Novolog 70/30 (70% insulin aspart
protamine suspension and 30% insulin aspart).

BRAND NAME GENERIC NAME TYPE OF INSULIN ONSET/PEAK/DURATION

Apidra insulin glulisine Rapid-acting �15 min/1–2 hr/3–4 hr
Humalog insulin lispro Rapid-acting �15 min/1–2 hr/3–4 hr
Novolog insulin aspart Rapid-acting �15 min/1–2 hr/3–4 hr
Humulin R regular insulin Short-acting –1 hr/2–4 hr/6–8 hr1⁄2
Novolin R regular insulin Short-acting –1 hr/2–4 hr/6–8 hr1⁄2
Humulin N NPH Intermediate-acting 2–4 hr/4–10 hr/10–16 hr
Novolin N NPH Intermediate-acting 2–4 hr/4–10 hr/10–16 hr
Levemir insulin detemir Long-acting 3–4 hr/3–14 hr/6–24 hr
Lantus insulin glargine Long-acting 3–4 hr/no peak/24 hr
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APPENDIX O

Canadian and U.S. Pharmaceutical
Practices

In the United States and Canada, most drugs are prescribed and used similarly. However, certain pro-
cesses and actions of the U.S. and Canadian pharmaceutical industries differ in significant ways, affecting
both consumers and health care providers. Safety, marketing, and availability are three of these issues.

Safety
Controversy related to the importation of medications from Canada by U.S. consumers has sometimes
raised concerns about the safety of these drugs. These fears are unfounded; in fact, the Canadian ap-
proval and manufacturing processes are very similar to U.S. processes. Both countries have pharma-
ceutical-related standards, laws, and policies to ensure that chemical entities marketed for human dis-
eases and conditions are safe and effective. The process of taking a new drug from the laboratory to the
pharmacy shelves includes:
Scientific development. The process begins with research. Scientists develop a new molecular entity
targeted at a specific disease, symptom, or condition.
Patenting. The manufacturer applies for a patent, which prevents other drug companies from manu-
facturing a chemically identical drug. Patent protection lasts 17 years in the United States and 20 years
in Canada. After the patent expires, any manufacturer can make generic versions of the chemical; ge-
nerics typically cost much less than the brand-name drug.
Pre-clinical testing. Before the drug is taken by human subjects, pre-clinical testing of the chemical
is performed on animals. Testing helps identify drug action, toxicity effects, side effects, adverse reac-
tions, dosage amounts and routes, and administration procedures. This phase can take 3 to 5 years.
Permission to begin clinical testing. Once the drug is found to have demonstrable positive health
effects and to be safe for animals, the manufacturer applies for permission to begin clinical studies on
human subjects. In the United States, this is called New Drug Application (NDA) and is administered by
the Food and Drug Administration (FDA). In Canada, this is called a Clinical Trial Application (CTA)
and is administered by Health Canada.
Clinical trials. Clinical trials are initiated to establish the potential benefits and risks for humans. Several
sub-phases are required in the clinical trials phase whereby increasingly larger sample sizes are used.

Phase 0: A new designation for first-in-human trials, which are designed to assess whether the drug
affects humans in the manner expected.
Phase I: Between 20 and 80 healthy volunteers are recruited to assess safety, tolerance, dosage
ranges, pharmacokinetics, and pharmacodynamics.
Phase II: Up to 300 patients with the disease are enrolled to assess efficacy and toxicity. Variables
from Phase I trials may also be assessed.
Phase III: Between 1000 and 3000 patients are entered into a randomized, double-blind study de-
signed to confirm effectiveness, compare the new treatment with existing treatments, and study side
effects further.
Phase IV: Ongoing surveillance of the drug after it receives approval and is marketed to assess for
rare or long-term effects.

Approval. The results of the clinical studies are reviewed by Health Canada in Canada and by the FDA
in the United States. These regulatory bodies assess every aspect of the drug, including the labeling. The
approval process has been deemed excessively long by physicians and patients anxious to try new rem-
edies for refractory or terminal diseases, and efforts have been made to shorten the process in both
countries. Although approval times for new drugs were found to be significantly longer in Canada, it
has been noted that significantly fewer drugs have been pulled from the market for safety reasons. Sta-
tistically, Canadians remove 2% of new drugs for safety reasons, whereas 3.6% of new drugs are taken
off the market in the United States.1

Marketing. Once a drug has been approved, it can be prescribed to consumers or, if it does not re-
quire a prescription, purchased by them.
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Post-Marketing Surveillance. More clinical data become available when the drug is marketed and
used by many people for longer periods of time. Pharmacovigilance is the term used to refer to the
process of ongoing assessment of a drug’s safety and effectiveness during this phase.

Differences Between Canadian and U.S. Drug Pricing and Marketing
One major difference between the two countries is pricing. In Canada, the Patented Medicine Prices
Review Board (PMPRB) regulates the prices manufacturers can charge for prescription and nonpres-
cription medicines. This is to ensure that prices are not excessive. No such controls exist in the United
States, which is why many citizens purchase their medications from Canadian online pharmacies. One
study found that U.S. citizens can save approximately 24% if they buy their medications from Canadian
pharmacies rather than from a U.S. chain pharmacy.2

Another difference is in advertising. In the United States, manufacturers can market drugs directly, and
forcefully, to consumers, a controversial privilege that has resulted in consumers requesting specific
medications despite not necessarily understanding the complete risks and benefits. In Canada, such
advertising is limited and subject to the approval of the Advertising Standards Canada (ASC) agency and
the Pharmaceutical Advertising Advisory Board (PAAB). To address this issue in the United States, the
Institute of Medicine (IOM) has recommended that the FDA ban direct-to-consumer advertising for the
first 2 years after a drug is marketed. Such a delay may help to prevent large numbers of people experi-
encing side effects not observed in the clinical trials, such as occurred with sildenafil (Viagra) when
several patients died or developed vision problems in the first months after marketing began.

Drug Schedule, Availability, and Pregnancy Category Differences
Most Canadian provinces (with the exception of Québec) use drug schedules similar to U.S. schedules
of controlled substances. Canada uses four categories, whereas the United States uses five (see Appen-
dix J for controlled substance schedules). The Canadian drug schedules are:

● Schedule I: Available only by prescription and provided by a pharmacist.
● Schedule II: Available only from a pharmacist; must be kept in an area with no public access.
● Schedule III: Available via open access in a pharmacy (over-the-counter).
● Unscheduled: Can be sold in any store without professional supervision.

Another difference is in availability. Some potentially dangerous drugs—such as heparin, insulin, and
codeine-containing cough medicines—are available only with a prescription in the United States but
are available over-the-counter in Canada. Similarly, some Canadian drugs are available in combina-
tions not found in the United States (see Appendix B for new Canadian combination drugs).
Although Canada currently does not have pregnancy categories like the United States, it is developing
them. Canadian prescribers practice under the premise that no drug should be given to a pregnant
woman unless the benefits to the mother clearly outweigh the potential risks to the fetus. Canadian
health care providers may refer to a drug’s FDA pregnancy category for guidance (see Appendix I).
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APPENDIX Q

Administering Medications to Children

General Guidelines

Medication administration to a pediatric patient can be challenging. Prescribers should order dosage
forms that are age appropriate for their patients. If a child is unable to take a particular dosage form, ask
the pharmacist if another form is available or for other options.

Oral Liquids

Pediatric liquid medicines may be given with plastic medicine cups, oral syringes, oral droppers, or cy-
lindrical dosing spoons. Parents should be taught to use these calibrated devices rather than using
household utensils. If a medicine comes with a particular measuring device, do not use it with another
product. For young children, it is best to squirt a little of the dose at a time into the side of the cheek away
from the bitter taste buds at the back of the tongue.

Eye Drops/Ointments

Tilt the child’s head back and gently press the skin under the lower eyelid and pull the lower lid away
slightly until a small pouch is visible. Insert the ointment or drop (1 at a time) and close the eye for a few
minutes to keep the medicine in the eye.

Ear Drops

Shake otic suspensions well before administration. For children �3 yr, pull the outer ear outward and
downward before instilling drops. For children �3 yr, pull the outer ear outward and upward. Keep
child on side for 2 min and instill a cotton plug into ear.

Nose Drops

Clear nose of secretions prior to use. A nasal aspirator (bulb syringe) or a cotton swab may be used in
infants and young children. Ask older children to blow their nose. Tilt child’s head back over a pillow
and squeeze dropper without touching the nostril. Keep child’s head back for 2 min.

Suppositories

Keep refrigerated for easier administration. Wearing gloves, moisten the rounded end with water or pe-
troleum jelly prior to insertion. Using your pinky finger for children �3 yr and your index finger for
those �3 yr, insert the suppository into the rectum about to 1 inch beyond the sphincter. If the sup-1⁄2
pository slides out, insert it a little farther than before. Hold the buttocks together for a few minutes and
have the child hold their position for about 20 min, if possible.

Topicals

Clean affected area and dry well prior to application. Apply a thin layer to the skin and rub in gently. Do
not apply coverings over the area unless instructed to do so by the prescriber.

Metered-Dose Inhalers

Generally the same principles apply in children as in adults, except the use of spacers is recommended
for young children (see Appendix D).
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APPENDIX R

Pediatric Dosage Calculations

Most drugs in children are dosed according to body weight (mg/kg) or body surface area (BSA) (mg/
m2). Care must be taken to properly convert body weight from pounds to kilograms (1 kg� 2.2 lb) be-
fore calculating doses based on body weight. Doses are often expressed as mg/kg/day or mg/kg/dose,
therefore orders written “mg/kg/d” which is confusing, require further clarification from the pre-
scriber.

Chemotherapeutic drugs are commonly dosed according to body surface area which requires an extra
verification step (BSA calculation) prior to dosing. Medications are available inmultipleconcentrations,
therefore orders written in “mL” rather than “mg” are not acceptable and require further clarifi-
cation.

Dosing also varies by indication, therefore diagnostic information is helpful when calculatingdoses.The
following examples are typically encountered when dosing medication in children.

Example 1.

Calculate the dose of amoxicillin suspension in mLs for otitis media for a 1-yr-old child weighing 22 lb.
The dose required is 40 mg/kg/day divided BID and the suspension comes in a concentration of400mg/
5 mL.

Step 1. Convert pounds to kg: 22 lb � 1 kg/2.2 lb � 10 kg
Step 2. Calculate the dose in mg: 10 kg � 40 mg/kg/day � 400 mg/day
Step 3. Divide the dose by the frequency: 400 mg/day � 2 (BID) � 200 mg/dose BID
Step 4. Convert the mg dose to mL: 200 mg/dose � 400 mg/5 mL � 2.5 mL BID

Example 2.

Calculate the dose of ceftriaxone in mLs for meningitis for a 5-yr-old weighing 18 kg. The dose required
is 100 mg/kg/day given IV once daily and the drug comes pre-diluted in a concentration of 40 mg/mL.

Step 1. Calculate the dose in mg: 18 kg � 100 mg/kg/day � 1800 mg/day
Step 2. Divide the dose by the frequency: 1800 mg/day � 1 (daily) � 1800 mg/dose
Step 3. Convert the mg dose to mL: 1800 mg/dose � 40 mg/mL � 45 mL once daily

Example 3.

Calculate the dose of vincristine in mLs for a 4-yr-old with leukemia weighing 37 lb and is 97 cm tall. The
dose required in 2 mg/m2 and the drug comes in 1 mg/mL concentration.

Step 1. Convert pounds to kg: 37 lb � 1 kg/2.2 lb � 16.8 kg
Step 2. Calculate BSA (see Appendix F): p16.8 kg � 97 cm/3600 � 0.67 m2

Step 3. Calculate the dose in mg: 2 mg/m2 � 0.67 m2 � 1.34 mg
Step 4. Calculate the dose in mL: 1.34 mg � 1 mg/mL � 1.34 mg
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APPENDIX S

Pediatric Fluid and Electrolyte
Requirements

How to calculate maintenance fluid requirements in children:

1. Body Surface Area Method (commonly used in children �10 kg):

1500–2000 mL/m2/day � 24 � fluid rate in mL/hr

Example: Calculate maintenance fluids in mL/hr for a child with a BSA � 0.8 m2.

Answer: 1500 mL/m2/day � 0.8 m2 � 1200 mL/day � 24 hr � 50 mL/hr
2000 mL/m2/day � 0.8 m2 � 1600 mL/day � 24 hr � 66.6 mL/hr

Range: 50–66.6 mL/hr.

2. Body Weight Method
�10 kg 100 mL/kg/day
11–20 kg 1000 mL � 50 mL/kg for each kg �10
�20 kg 1500 mL � 20 mL/kg for each kg �20

Example: Calculate maintenance fluids in mL/hr for a child weighing 25 kg.

Answer: 1500 mL � 20 mL/kg � 5 kg � 1500 mL � 100 mL � 1600 mL
1600 mL � 24 hr � 66.6 mL/hr

Daily Electrolyte Requirements in Children
Sodium 2–6 mEq/kg/day
Potassium 2–4 mEq/kg/day
Calcium 1–4 mEq/kg/day*
Magnesium 0.3–0.5 mEq/kg/day
Phosphorous 0.5–2 mmol/kg/day*

*Neonates may require the higher end of the calcium and phosphorous dosage range due to rapid bone development.

Conditions that May Alter Fluid Requirements in Children

Fever
Hyperventilation
Sweating

Hyperthyroidism
Renal failure
Diarrhea

Oral Rehydration Therapy (ORT)

ORT is as effective as IV therapy in managing fluid and electrolytes in children with mild to moderate
dehydration due to diarrhea. Commercially available premixed ORT solutions typically contain lowcon-
centrations of glucose (2–3%), 45–75 mEq/L sodium, 20–25 mEq/L potassium, 30–35 mEq/L of cit-
rate (bicarbonate source). Low sugar content provides little caloric support but facilitates intestinal so-
dium and water absorption. All commercially available ORT solutions are equally safe and effective, and
are preferred over household remedies (e.g., colas, juices, chicken broth) which are not formulated
based on the physiology of acute diarrhea.
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APPENDIX T

Early Management of Anaphylactic
Reactions

1. Discontinue suspected drug.
(stop IV, tourniquet IM or subcut site.)

2. Maintain airway.
Aminophylline or other bronchodilators may be required for severe respiratory distress.

3. Administer epinephrine.
IM, Subcut (Adults): 0.3–0.5 mg, may repeat q 5–15 min
IM, Subcut (Children): 0.01 mg/kg, or 0.1 mg may repeat q 5–15 min
IV (Adults): 0.1 mg over 5 min or 1–4 mcg/min infusion
IV (Children): 0.01 mg/kg/dose or 0.1–0.2 mg over 5 min, may repeat q 30 min or 0.1–1.5 mcg

(maximum)/kg/min infusion

4. Administer antihistamines.
May prevent recurrence and decrease intensity of reaction.
diphenhydramine (Benadryl)
IM, IV (Adults): 50–100 mg single dose, may follow with 50 mg every 6 hr for 1–2 days
IM, IV (Children): 5 mg/kg/day in divided doses q 6–8 hr (not to exceed 300 mg/day), may follow

with oral therapy for 1–2 days
cimetidine (Tagamet)
IV (Adults): 300 mg q 6 hr
IV (Children): 25–30 mg/kg/day in 6 divided doses

5. Support blood pressure.
If necessary, use fluids and/or vasopressors. Patients receiving beta blockers may be resistant to the
effects of vasopressers.

6. Administer corticosteroids.
(May decrease intensity of reaction.)
hydrocortisone (Solu-Cortef)
IV (Adults and Children): 100–1000 mg, may follow with 7 mg/kg/day IV or oral therapy for 1–

2 days.

7. Document reaction.
In medical record, inform patient/family to carry identification.
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APPENDIX U

The Cytochrome P450 System: What Is It
and Why Should I Care?1

Looking beyond the obvious takes time, energy, insight, and fortitude; yet this is what we are called to
do. We are nurses—tireless care providers. Yet, when the subject of the liver’s enzyme system, also
called the cytochrome P450 system, is discussed, we feel the urge to run the other way...or better yet, to
just ignore the conversation. Yet, can we do this as the tireless care provider? The answer to thisquestion
is clear and simple: no, we cannot. This is because numerous medications, nutrients, and herbal ther-
apies are metabolized through the cytochrome P450 (CYP450) enzyme system. This system can be in-
hibited or induced by drugs, and once altered can be clinically significant in the development of drug-
drug interactions that may cause unanticipated adverse reactions or therapeutic failures.Thisarticlewill
review the basic concepts of the CYP450 system and relate these concepts to clinically significant altered
responses.

The CYP450 enzymes are essential for the production of numerous agents including cholesterol and
steroids. Additionally, these enzymes are necessary for the detoxification of foreign chemicals and the
metabolism of drugs. CYP450 enzymes are so named because they are bound to membranes withinacell
(cyto) and contain a heme pigment (chrome and P) that absorbs light at a wavelength of 450 nm when
exposed to carbon monoxide.2 There are more than 50 CYP450 enzymes, but the CYP1A2, CYP2C19,
CYP2D6, CYP1A2, CYP3A4, and CYP3A5 enzymes are responsible for metabolizing 45% of drug metab-
olism. The CYP2D6 (20–30%), the CYP2C9 (10%) and the CYP2E1 and CYP1A2 (5%) complete this
enzyme system.3

Drugs that cause CYP450 drug interactions are referred to as either inhibitors or inducers. An in-
ducing agent can increase the rate of another drug’s metabolism by as much as two- to threefold which
develops over a period of a week. When an inducing agent is prescribed with another medication, the
dosage of the other medication may need to be adjusted since the rate of metabolism is increased and
the effect of the medication reduced. This can lead to a therapeutic failure of the medication.Conversely,
if a medication is taken with an agent that inhibits it metabolism, then the drug level can rise andpossibly
result in a harmful or adverse effect. Information regarding a drug’s CYP450 metabolism and its poten-
tial for inhibition or induction can be found on the drug label and accessed through the U.S. Food and
Drug Administration (FDA) or manufacturer’s websites.2

When we assess our patients and provide management modalities, these are implemented within a
framework of the patient’s heritage, race, and culture. This is also true in pharmacology as well (i.e.,
“pharmacogenetics”). This concept is important to examine since we know that there exists genetic
variability, which may influence a patient’s response to commonly prescribed drug classes. This genetic
variability can be defined as polymorphism. Seven percent of Caucasians and two to seven percent of Af-
rican Americans are poor metabolizers of drugs dependent on CYP2D6, which metabolizes many beta
blockers, antidepressants, and opioids. This is because the drug’s metabolism via CYP450 enzymes ex-
hibits genetic variability.2

Recently, researchers have studied the genetic variability in metabolism among women who were
prescribed tamoxifen and medications that inhibit the CYP2D6 enzyme. To review, tamoxifen isbiotrans-
formed to the potent anti-estrogen, endoxifen, by this enzyme. CYP2D6 genetic variation (individuals
considered extensive metabolizers versus poor metabolizers) and inhibitors of the enzyme markedly re-
duce endoxifen plasma concentrations in tamoxifen-treated patients.

The researchers concluded that CYP2D6 metabolism is an “independent predictor of breast cancer
outcome in post-menopausal women receiving tamoxifen for early breast cancer. Determination of
CYP2D6 genotype may be of value in selecting adjuvant hormonal therapy and it appears CYP2D6 inhib-
itors should be avoided in tamoxifen-treated women.”4 Do oncology patients come to us with only their
cancer and its treatment? No, they come with multifaceted dimensions and co-morbid conditions such
as hypertension, dyslipidemia, depression, seizure disorders, etc. For example, several antidepressants
(paroxetine [Paxil] and fluoxetine [Prozac]) are inhibitors of metabolism when given with drugs me-
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tabolized through the CYP2D6 enzyme, such as haloperidol (Haldol), metoprolol (Lopressor), and hy-
drocodone. Thus, the therapeutic response can be accentuated. Medications that inhibit the CYP3A4en-
zyme such as amiodarone and antifungals, can affect the therapeutic response of fentanyl, alprazolam
(Xanax), and numerous statins; as a result, the effect of these drugs can be enhanced leading topotential
toxic levels.5

At times, these CYP450 inducers and inhibitors are commonly ingested items such grapefruit juice
and tobacco. In the case of grapefruit juice, there are numerous medications known to interact with
grapefruit juice including statins, antiarrhythmic agents, immunosuppressive agents, andcalciumchan-
nel blockers. Furthermore, the inhibition of the enzyme system seems to be dose dependent; thus, the
more a patient drinks, the more the inhibition that occurs. Additionally, the effects can last for several
days if grapefruit juice is consumed on a regular basis. Luckily, the effect of this is not seen with other
citrus juices.

Hopefully, this brief review has opened the door to your inquisitive nature on how the liver’s enzyme
system is effected by numerous medications and why some patients experience clinically significant un-
anticipated adverse reactions or therapeutic failures.

CYP1A2
Substrates Inhibitors Inducers

alosetron, amitriptyline, clozapine,
cyclobenzaprine, desipramine,
diazepam, fluvoxamine, imipramine,
mexiletine, mirtazapine, olanzapine,
propranolol, ropinirole,
theophylline, (R)-warfarin

cimetidine, ciprofloxacin, fluvoxamine,
ketoconazole, lidocaine, mexiletine

carbamazepine, cigarette smoke,
phenobarbital, rifampin

CYP2C9
Substrates Inhibitors Inducers

celecoxib, glimepiride, glipizide,
losartan, montelukast, nateglinide,
phenytoin, sulfamethoxazole,
voriconazole, (S)-warfarin

amiodarone, efavirenz, fluconazole,
fluvastatin, ketoconazole,
sulfamethoxazole, zafirlukast

carbamazepine, phenobarbital,
phenytoin, rifampin

CYP2C19
Substrates Inhibitors Inducers

citalopram, diazepam, escitalopram,
esomeprazole, imipramine,
lansoprazole, nelfinavir, omeprazole,
pantoprazole, phenytoin,
rabeprazole, voriconazole

efavirenz, esomeprazole, fluoxetine,
fluvoxamine, lansoprazole,
omeprazole, rabeprazole, sertraline,
ticlopidine

carbamazepine, phenytoin, rifampin

CYP2D6
Substrates Inhibitors Inducers

amitriptyline, aripiprazole, atomoxetine,
codeine, desipramine,
dextromethorphan, flecainide,
fluoxetine, haloperidol, imipramine,
lidocaine, metoprolol, mexiletine,
mirtazapine, nefazodone,
nortriptyline, oxycodone, paroxetine,
propafenone, propranolol,
risperidone, ritonavir, tramadol,
venlafaxine

amiodarone, cimetidine, clozapine,
desipramine, fluoxetine, haloperidol,
lidocaine, methadone, paroxetine,
pimozide, quinidine, ritonavir,
sertraline, ticlopidine

None
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CYP3A
Substrates Inhibitors Inducers

alprazolam, amiodarone, aprepitant,
aripiprazole, atorvastatin, buspirone,
calcium channel blockers,
carbamazepine, cilostazol,
citalopram, clarithromycin,
clonazepam, cyclosporine, dapsone,
diazepam, disopyramide, efavirenz,
ergot derivatives, erlotinib,
erythromycin, escitalopram,
estrogens, fentanyl, gefitinib,
glucocorticoids, imatinib, indinavir,
irinotecan, itraconazole,
ketoconazole, lansoprazole,
lidocaine, losartan, lovastatin,
methadone, midazolam, mirtazapine,
montelukast, nateglinide,
nefazodone, nelfinavir, nevirapine,
ondansetron, paclitaxel, pimozide,
protease inhibitors, quetiapine,
quinidine, repaglinide, rifabutin,
sibutramine, sildenafil, simvastatin,
sirolimus, tacrolimus, tadalafil,
tamoxifen, theophylline, tiagabine,
ticlopidine, vardenafil, (R)-warfarin,
zolpidem, zonisamide

amiodarone, aprepitant, cimetidine,
clarithromycin, cyclosporine,
diltiazem, efavirenz, erythromycin,
fluconazole, grapefruit juice,
imatinib, indinavir, itraconazole,
ketoconazole, metronidazole,
nefazodone, nelfinavir, quinidine,
ritonavir, saquinavir, sertraline,
verapamil, voriconazole

carbamazepine, efavirenz, nevirapine,
phenobarbital, phenytoin, rifabutin,
rifampin, St. John’s wort
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XXIII, Issue 1.

2. Lynch, T. & Price, A (2007). The effect of P450 metabolism on drug response, interactions, and ad-
verse effects. American Family Physician, 76(3), 391–397.

3. Arcangelo, V. P. & Peterson, A. M. (2006). Pharmacotherapeutics for Advanced Practice: A Practical
Approach. (2nd ed). Philadelphia: Lippincott Williams and Wilkins.

4. Goetz, M., Knox, S, Suman, V., & Rae, J. (2007). The impact of cytochrome P450 2D6 metabolism in
women receiving adjuvant tamoxifen. Breast Cancer Research and Treatment. 101(1), 113–122.

5. Lehne, R. (2007). Pharmacology: for Nursing Care (6th edition). St Louis, MO: Saunders, Elsevier.
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1– Day, 174
2-amino-2-deoxyglucose sulfate,

1360
40 Winks, 443

A
A-200 Shampoo, 1382
abacavir, 95
Abelcet, 150, C5
Abenol, 98
Abilify, 179, C4
abiraterone, 1373
ABORTIFACIENTS

mifepristone, 863, 1380, C9
Abraxane, 971
Abreva, 456
Abstral, 557
acamprosate calcium, 1321
Acanya Topical Gel, 1382
acarbose, 96
Accolate, 1303
Accuneb, 112
Accupril, 159, C4– C5
Accuretic 10/12.5, 1382
Accuretic 20/12.5, 1382
Accuretic 20/25, 1382
Accutane, 737
Accutane Capsule (MMI), C13
acebutolol, C4
ACE INHIBITORS, 159

ANGIOTENSIN-CONVERTING
ENZYME (ACE)
INHIBITORS, 159, 1380, C4

benazepril, 159, C4–C5
captopril, 159, C4, C6
enalapril/enalaprilat, 159
fosinopril, 159, C4
lisinopril, 159, C4
moexipril, 159, C4
perindopril, 159, C4
quinapril, 159, C4
ramipril, 159, C4
trandolapril, 159

acellular pertussis vaccine, 1433
Aceon, 159, C4
Acephen, 98
Acetadote, 102
acetaminophen, 1380. See also

butalbital, acetaminophen;
butalbital acetaminophen,
Caffeine; hydrocodone/
acetaminophen; oxycodone;
acetaminophen; propoxyphene
napsylate/acetaminophen. See
also Color Insert.

acetaminophen (intravenous),
98

acetaminophen (oral, rectal),
98

Acetazolam, 100
acetaZOLAMIDE, 100, C1, C5,

C15
acetic acid for irrigation, C5
acetoHEXAMIDE, C5, C15
acetylcholine, 1404
acetylcysteine, 102
Acid Control, 650
Acid Reducer, 650
Aciphex, 1089, C5
Aciphex Tablet (SR), C13
Aclovate, 371
Acta-Char Liquid-A, 1321
Actemra, 1230
ActHIB, 1433
Acticin, 1011
Acticort, 371
Actidil, 1381
Actidose-Aqua, 1321
Actifed, 1381
Actiq, 557, C4
Actiq lozenge (SR), C13
Activase, 1212, C5
Activase rt-PA, 1212
activated charcoal, 1321
ACTIVE FACTOR X INHIBITORS

fondaparinux, 595
Activella Tablets 1/0.5, 1382
Activella Tablets 0.5/0.1, 1382
Actonel, 1110, C5
Actonel Tablet (I), C13
Actoplus Met 15/850, 1382
Actoplus Met 15/500, 1382
Actoplus Met XR 15/1000, 1382
Actoplus Met XR 30/1000, 1382
Actos, 1028, C5
Acular, 1407
Acular LS, 1407
Acular PF, 1407
Acuvail, 1407
acyclovir, 104, C1
Adacel, 1433, 1439
Adacel (Tdap), C5
Adalat, C3
Adalat CC, 918, C4
Adalat CC tablet (SR), C13
Adalat XL, 918
adalimumab, 107
Adcetris, 229
Adcirca, 1180

Adderall, 148, C5
Adderall 5 mg, 1382
Adderall 7.5 mg, 1382
Adderall 10 mg, 1382
Adderall 12.5 mg, 1382
Adderall 15 mg, 1382
Adderall 20 mg, 1382
Adderall 30 mg, 1382
Adderall XR, 148, 1381, C5
Adderall XR 10 mg, 1382
Adderall XR 20 mg, 1382
Adderall XR 30 mg, 1382
Adderall XR Capsule (SR), C13
Adderall XR 5 mg, 1382
Adderall XR 15 mg, 1382
Adderall XR 25 mg, 1382
Ademetionine, 1366
Adenocard, 109
Adenoscan, 109
adenosine, 109, C1
Adipex-P, 1336
Adoxa, 1204
Adrenalin, 494
ALPHA-ADRENERGIC BLOCKERS

phentolamine, 1017
silodosin, 1148

ADRENERGICS, 1071
albuterol, 112
DOBUTamine, 452, C6, C15
DOPamine, 463, C6, C15
EPINEPHrine, 494, C7, C15
formoterol, 597
indacaterol, 697
levalbuterol, 776
pseudoephedrine, 1070
salmeterol, 1132
terbutaline, 1196, 1381, C2
tiZANidine, 1229, C11, C16

ADRENERGICS (CENTRALLY ACTING)
cloNIDine, 332, C3, C6, C15

Adriamycin, 471
ADSORBENTS

activated charcoal, 1321
bismuth subsalicylate, 219

Adsorbotear, 1403
Advair, C5
Advair Diskus 100, 1382
Advair Diskus 250, 1382
Advair Diskus 500, 1383
Advair HFA 45, 1383
Advair HFA 115, 1383
Advair HFA 230, 1383
Advicor, C5
Advicor 750/20, 1383
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Advicor 500/20, 1383
Advicor 1000/20, 1383
Advicor 1000/40, 1383
Advil, 678
Advil Allergy Sinus, 1383
Advil Cold & Sinus, 1383
Advil Congestion Relief, 1383
Advil Migraine Liqui-Gels, 678
Advil PM, 1383
AeroHist Plus Tablet (SR), C13
Aeroseb-HC, 371
Aerospan HFA, 357
Afeditab CC, C4
Afeditab CR, 918, C3
Afeditab CR Tablet (SR), C13
Afinitor, 539
Afinitor Tablet (MMI), C13
Afluria, 1435, 1438
Afrin (oxymetazoline), C5
Afrin (saline), C5
AGENTS FOR ATTENTION DEFICIT

DISORDER
atomoxetine, 190

AGENTS FOR ATYPICAL
MYCOBACTERIUM, 323

azithromycin, 199, 1401, C1
clarithromycin, 322
rifabutin, 1104

AGENTS FOR PHEOCHROMOCYTOMA
phentolamine, 1017

Aggrastat, 1226, C5
Aggrenox, 1383
Aggrenox Capsule (SR), C13
A-Hydrocort, 363
Airomir, 112
AKBeta, 1403
Akcarpine, 1404
AK-Con, 1407
AK Dex, 1404
AK Dilate, 1407
AK Mycin, 1402
Akne-Mycin, 514
AK Pentolate, 1405
AK-Tob, 1402
AK Trol, 1404
Akwa Tears, 1403
Ala-Cort, 371
Alamag, 805
Alamast, 1406
Ala-Scalp, 371
Alavert Allergy and Sinus D-12,

1383
Alavert Allergy 24 Hour, 798
Alavert Allergy Sinus 12 Hour

Tablet (SR), C13
Alavert Children’s Allergy, 798
Alaway, 1401
Albalon, 1407
Albuminar, 111
albumin (human), 111
Albutein, 111
albuterol, 112
albuterol/ipratropium, 1380
alcaftadine, 1401
Alcaine, 1401

alclometasone, 371
ALCOHOL ABUSE THERAPY ADJUSTS

acamprosate calcium, 1321
disulfiram, 1329

Alcomicin, 1402
Aldactazide 25/25, 1383
Aldactazide 50/50, 1383
Aldactone, 447
Aldara, 695, C5
aldesleukin, 1321
Aldomet, 841
ALDOSTERONE ANTAGONISTS

eplerenone, 501
alemtuzumab, 114
alendronate, 116, 1380
Aleve, 900, C3
Aleve-D Sinus & Cold, 1383
Alfen Jr, 638
Alferon N, 714
alfuzosin, 117
Alimta, 997
aliskiren, 119
alitretinoin, 1322
ALKALINIZING AGENTS, 1159

sodium bicarbonate, 1155
sodium citrate and citric
acid, 1159

Alka-Mints, 255
Alka-Seltzer Effervescent,

Original, 1383
Alka-Seltzer Effervescent, Xtra-

Strength, 1383
Alka-Seltzer Plus Cold & Cough

Formula Liqui-Gels, 1383
Alka-Seltzer Plus Day Non-

Drowsy Cold Formula Liqui-
Gels, 1383

Alka-Seltzer Plus Effervescent
Cold & Cough Formula, 1383

Alka-Seltzer Plus Effervescent Flu
Formula, 1383

Alka-Seltzer Plus Effervescent
Night Cold Formula, 1383

Alka-Seltzer Plus Effervescent
Sinus Formula, 1383

Alka-Seltzer Plus Mucus &
Congestion Break Up
Formula Liqui-Gels, 1383

Alka-Seltzer Plus Night Cold
Formula Liquid Gels, 1383

Alkeran, 818, C5
ALKYLATING AGENTS

busulfan, 241
CARBOplatin, 268, C6, C15
carmustine, 271
chlorambucil, 1326
CISplatin, 316, C6, C15
cyclophosphamide, 376
dacarbazine, 388
ifosfamide, 684
mechlorethamine, 1332
melphalan, 818
oxaliplatin, 954
procarbazine, 1050

Allegra, 565, C5

Allegra-D 12 Hour, 1383
Allegra-D 24 Hour, 1383
Allegra-D Tablet (SR), C13
Aller-Aide, 443
Allerdryl, 443
Allerest, 1407
ALLERGY, COLD, AND COUGH

REMEDIES, 1071
cetirizine, 300, C6
codeine, 340, C4, C6
dextromethorphan, 422
diphenhydrAMINE, 443, C1,
C3–C4, C6, C15

fexofenadine, 565
guaiFENesin, 638, C7, C15
ipratropium, 724
montelukast, 879
olopatadine (nasal spray),
1334

pseudoephedrine, 1070
ALLERGY, COLD, AND COUGH

REMEDIES (ANTITUSSIVE), 663
HYDROcodone, 663, C4, C7,
C16

HYDROcodone/
acetaminophen, 663

HYDROcodone/ibuprofen,
663

HYDROmorphone, 665,
1422, 1424, C4, C7, C16

Allergy Formula, 443
AllerMax, 443
Allernix, 443
Aller Relief, 300
Allfen Jr Capsule (SR), C13
Allfen Jr Tablet (SR), C13
All-Heal, 1369
Alli, 952
Alli sativa bulbus, 1354
Allium sativum, 1354
Alloprin, 120
allopurinol, 120, C1
almotriptan, 122
Alocril, 1406
aloe, 1345
Aloe latex, 1345
Aloe vera, 1345
Alomide, 1406
Aloprim, 120
Alora, 523, C5
Aloxi, 977
ALPHA ADRENERGIC AGONISTS, 1071

pseudoephedrine, 1070
Alphaderm, 371
Alphagan P, 1408
alpha tocopherol, 1293
Alpophen Tablet (EC), C13
ALPRAZolam, 123, C3–C5,

C15
ALPRAZolam ER Tablet (SR),

C13
Alramucil, 1072
Alrex, 1405
Alsuma, 1172
Altace, 159, C4
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Altamisa, 1353
Altarussin, 638
Altavera, 349, 1383
alteplase, 1212
AlternaGEL, 125
Alti-Bromocriptine, 1324
Altocor, C5
Altoprev, 654
Altoprev Tablet (SR), C13
Altracaine, 1401
Alu-Cap, 125
Alugel, 125
Aluminet, 125
aluminum hydroxide, 125. See

also magnesium hydroxide/
aluminum hydroxide.

Alu-Tab, 125
amantadine, C4–C5
Amantilla, 1369
Amaryl, 1168, C5
Amber, 1368
Ambien, 1316
Ambien CR, 1316
Ambien CR Tablet (SR), C13
AmBisome, 150, C5
amcinonide, 371
Amerge, 902
American coneflower, 1352
American Dwarf Palm Tree, 1367
A-Methapred, 363
Amicar, 129, C5
AMIDES

bupivacaine liposome
(injection), 1374

amifostine, 127
amikacin, 130, C1
Amikin, 130, C5
aMILoride, 447, C5, C15
aMILoride/HCTZ, C4
aminocaproic acid, 129, C1
AMINOGLYCOSIDES, 130–131

amikacin, 130–131, C1
gentamicin, 130–131, 1402,
C1, C7

kanamycin, 131, C2
neomycin, 131
streptomycin, 131
tobramycin, 131, 1402, C2

AMINOKETONES
buPROPion, 238, 1380, C4–
C5, C15

Amino-Opti-E, 1293
AMINOPENICILLINS, 144

amoxicillin, 143
ampicillin, 154, C1

AMINOPENICILLINS/BETA LACTAMASE
INHIBITORS, 146, 157

amoxicillin/clavulanate, 146
ampicillin/sulbactam, 156,
C1

aminophylline, 1325, C1

4-aminopyridine, 390
amiodarone, 136, C3, C5
Amitone, 255
amitriptyline, 140, C3–C4
Amitza Capsule (SR), C13
amLODIPine, 142, C4–C5, C15
Amnesteem, 737
amoxapine, 1322, C4
amoxicillin, 143
amoxicillin/clavulanate, 146
Amoxil, 143
amphetamine mixtures, 148
AMPHETAMINES, C3

dextroamphetamine, 420,
1381

Amphetamine Salt, 148
Amphojel, 125
Amphotec, 150
amphotericin B, C5
amphotericin B cholesteryl

sulfate, 150
amphotericin B colloidal, C1
amphotericin B conventional,

C1
amphotericin B deoxycholate,

150
amphotericin B lipid complex,

150
amphotericin B liposomal, C1
amphotericin B liposome, 150
ampicillin, 154, C1
ampicillin/sulbactam, 156, C1
Ampyra, 390
Amrix, 375, C3
Amrix Capsule (SR), C13
Amturnide 150/5/12.5, 1383
Amturnide 300/5/12.5, 1383
Amturnide 300/5/25, 1383
Amturnide 300/10/12.5, 1383
Amturnide 300/10/25, 1383
Anacin, 1383, C5
Anacin-3, C5
Anacin Max Strength, 1383
Anafranil, 1327, C4
ANALGESIC ADJUNCTS, THERAPEUTIC

gabapentin, 613, C4
nitroglycerin rectal
ointment, 930

ANALGESICS
pregabalin, 1046, C4
ziconotide, 1343

ANALGESICS (CENTRALLY ACTING)
tapentadol, 1184
traMADol, 1242, C12, C16

Analpram HC Topical Cream,
1383

Analpram HC Topical Cream/
Lotion, 1383

Anapen, 494
Anaprox, 900, C3
Anaprox DS, 900

Anaspaz, 673, C3
anastrozole, 158
Ancalixir, 1014
Ancef, 283
Androderm, 1199
ANDROGEN INHIBITORS

dutasteride, 483
finasteride, 568

ANDROGENS
danazol, 1328
TESTOSTERONE, 1199
testosterone buccal system,
mucoadhesive, 1199

testosterone cypionate,
1199

testosterone enanthate,
1199

testosterone pellets, 1199
testosterone topical
solution, 1199

testosterone transdermal,
1199

Android, C3
Anestacon, 781
ANESTHETIC ADJUNCTS

fentaNYL (transdermal), 555
LORazepam, 800, C2, C4,
C8, C16

ANESTHETICS (TOPICAL/LOCAL), 784
bupivacaine, 492
bupivacaine liposome
(injection), 1374

LIDOCAINE, 781
lidocaine (local anesthetic),
781

lidocaine (mucosal), 781
lidocaine (parenteral), 781
lidocaine patch, 781
lidocaine/prilocaine, 784
lidocaine (topical), 781
ropivacaine, 492

Anexate, 578
Anexsia 5/325, 1383
Anexsia 7.5/325, 1383
Anexsia, 663
Anexsia 7.5/650, 1383
Anexsia 5/500, 1383
Anexsia 10/750, 1383
Angelica sinensis, 1351
Angeliq, 349, 1383
Angiomax, 222
ANGIOTENSIN-CONVERTING

ENZYME (ACE)
INHIBITORS, 159, 1380, C4

ANGIOTENSIN II RECEPTOR
ANTAGONISTS, 165–166,
C4

azilsartan, 165–166
candesartan, 165–166, C4
eprosartan, 166, C4
irbesartan, 166, C4
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ANGIOTENSIN II RECEPTOR
ANTAGONISTS
(continued)

losartan, 166, C4
olmesartan, 166, C4
telmisartan, 166, C4
valsartan, 166, C4

Angiotensin Inhibitor
Blockers (ARB), 1380

anidulafungin, 169, C1
anorexic agents, C3
Antabuse, 1329
antacid, C5
ANTACIDS

aluminum hydroxide, 125
calcium acetate (25% Ca or
12.6 mEq/g), 255

calcium carbonate (40% Ca
or 20 mEq/g), 255

calcium chloride (27% Ca
or 13.6 mEq/g), 255

calcium citrate (21% Ca or
12 mEq/g), 255

calcium gluconate (9% Ca or
4.5 mEq/g), 255

calcium lactate (13% Ca or
6.5 mEq/g), 255

CALCIUM SALTS, 255
magaldrate, 805
MAGNESIUM AND
ALUMINUM SALTS, 805

magnesium hydroxide/
aluminum hydroxide, 805

tricalcium phosphate (39%
Ca or 19.5 mEq/g), 255

Antara, 549
ANTHELMINTICS

ivermectin, 1378, 1380
ANTHRACYCLINES

DAUNOrubicin
hydrochloride, 400

DOXOrubicin, 471, C7, C15
DOXOrubicin, liposomal,
474

epirubicin, 498
IDArubicin, 682, C7, C16

ANTIACNE AGENTS
ISOtretinoin, 737, C8, C16

ANTI-ALZHEIMER’S AGENTS, 29
donepezil, 462
galantamine, 615
memantine, 820
rivastigmine, 1121

ANTIANDROGENS
bicalutamide, 217
flutamide, 1330

ANTIANEMICS, 30
carbonyl iron, 729
cyanocobalamin, 1287
darbepoetin, 395
epoetin, 502
ferrous fumarate, 729
ferrous gluconate, 729
ferrous sulfate, 729, C3
ferumoxytol, 562

folic acid, 594, C7
hydroxocobalamin, 1287
iron dextran, 729
iron polysaccharide, 729
iron sucrose, 729
IRON SUPPLEMENTS, 562,
729

sodium ferric gluconate
complex, 729

VITAMIN B12

PREPARATIONS, 594, 911,
1076, 1287

ANTIANGINALS, 31
atenolol, 189, C4
diltiazem, 437, C4
felodipine, 547, C4
ISOSORBIDE, 735, C4
isosorbide dinitrate, 735
isosorbide mononitrate, 735
isradipine, 739, C4
labetalol, 753, C2, C4
metoprolol, 853, C4
nadolol, 892
niCARdipine, 913, C4, C9,
C15–C16

NIFEdipine, 918, C3–C4,
C9, C15–C16

NITROGLYCERIN, 927, 1380,
C4

nitroglycerin extended-
release capsules, 927

nitroglycerin intravenous,
927

nitroglycerin ointment, 927
nitroglycerin sublingual
tablets, 927

nitroglycerin transdermal
patch, 927

nitroglycerin translingual
spray, 927

propranolol, 1064, C2, C4
ranolazine, 1094
verapamil, 1275, C2, C4

ANTIANXIETY AGENTS, 1364,
1370, 32

ALPRAZolam, 123, C3–C5,
C15

busPIRone, 240, C4–C5, C15
chlordiazePOXIDE, 305,
C3–C4, C6, C15

diazepam, 423, C1, C3–C4
doxepin, 468, C3–C4
hydrOXYzine, 672, C3–C4,
C7, C15

kava-kava (Piper
Methysticum), 1364

LORazepam, 800, C2, C4,
C8, C16

midazolam, 860, C2
oxazepam, 958, C3–C4
PARoxetine hydrochloride,
988

PARoxetine mesylate, 988
valerian, 1369
venlafaxine, 1273

ANTIARRHYTHMICS, 33, C4
adenosine, 109, C1
atropine, 193, 1405, C1
digoxin, 431, C1, C3–C4
dronedarone, 477

ANTIARRHYTHMICS (CLASS IA)
procainamide, 1048
QUINIDINE, 1081, C10, C16
quiNIDine gluconate, 1081
quiNIDine sulfate, 1081

ANTIARRHYTHMICS (CLASS IB)
LIDOCAINE, 781
lidocaine (local anesthetic),
781

lidocaine (mucosal), 781
lidocaine (parenteral), 781
lidocaine patch, 781
lidocaine (topical), 781

ANTIARRHYTHMICS (CLASS IC)
flecainide, 571
propafenone, 1060

ANTIARRHYTHMICS (CLASS II)
esmolol, 518
propranolol, 1064, C2, C4

ANTIARRHYTHMICS (CLASS III)
amiodarone, 136, C3, C5
dofetilide, 458
ibutilide, 681
sotalol, 1163, C11

ANTIARRHYTHMICS (CLASS IV)
diltiazem, 437, C4
verapamil, 1275, C2, C4

ANTIARRHYTHMICS (GROUP IB)
phenytoin, 1019, C2, C4

ANTIASTHMATICS, 34
beclomethasone, 357, 360
betamethasone, 363, 371
budesonide, 357, 360, 363
CORTICOSTEROIDS
(INHALATION), 357

CORTICOSTEROIDS
(SYSTEMIC), 363

cortisone, 363
dexamethasone, 363, 1404,
C1

EPINEPHrine, 494, C7, C15
flunisolide, 357, 360
fluticasone, 357, 360, 371
hydrocortisone, 363, 371
methylPREDNISolone, 363,
C2, C15

mometasone, 357, 360, 371,
1380

omalizumab, 1334
prednisoLONE, 363, 1405,
C10, C15

predniSONE, 363, C10, C15
triamcinolone, 360, 363,
371

zafirlukast, 1303
ANTIBODY-DRUG CONJUGATE

brentuximab, 229
ANTIBODY FRAGMENTS

digoxin immune Fab, 435
ANTICHOLINERGICS, 446, 564, 35

atropine, 193, 1405, C1



Name /bks_51510_deglin_dg/51510_index        04/11/2012 01:19PM     Plate # 0-Compositepg 1453   # 5

COMPREHENSIVE INDEX 1453

C
O
M
P
R
E
H
E
N
S
I
V
E

I
N
D
E
X

*Entries for generic names appear in boldface type. Trade names appear in regular type, with Canadian trade names preceded by a maple leaf

icon ( ). CLASSIFICATIONS appear in BOLDFACE SMALL CAPS. Combination Drugs appear in italics, herbal products are preceded by a yin-

yang icon ( ) and drugs with genetic implications are preceded by a double-helix icon ( ).

benztropine, 214
darifenacin, 397
dicyclomine, 430, C3
difenoxin/atropine, 446
diphenoxylate/atropine, 446
fesoterodine, 563
glycopyrrolate, 625, C1
hyoscyamine, 673, C3
ipratropium, 724
OXYBUTYNIN, 961, 1380, C3
oxybutynin (gel), 961
oxybutynin (oral), 961
oxybutynin (transdermal
system), 961

scopolamine, 1137, 1406
solifenacin, 1162
tiotropium, 1223
tolterodine, 1233
trihexyphenidyl, 1342

ANTICHOREAS
tetrabenazine, 1203

ANTICOAGULANTS, 37
argatroban, 177, C5
bivalirudin, 222
dabigatran, 387
dalteparin, 647
enoxaparin, 647
fondaparinux, 595
heparin, 644, C7
HEPARINS (LOW
MOLECULAR WEIGHT), 647

lepirudin (rDNA), 769
rivaroxaban, 1120
warfarin, 1299

ANTICONVULSANTS, 778, 1259,
38, C4

acetaZOLAMIDE, 100, C1,
C5, C15

carBAMazepine, 263, C4,
C6, C15

clobazam, 1374
clonazePAM, 330, C4, C6,
C15

clorazepate, 336, C3–C4
diazepam, 423, C1, C3–C4
divalproex sodium, 1258
ezogabine, 1376
fosphenytoin, 603, C1
gabapentin, 613, C4
lacosamide, 755
lamoTRIgine, 760, C4, C8,
C16

levetiracetam, 777, C4, C8,
C16

OXcarbazepine, 959, C10,
C16

PENTobarbital, 1335, C2,
C10, C16

PHENobarbital, 1014, C2,
C4, C10, C16

phenytoin, 1019, C2, C4

pregabalin, 1046, C4
tiagabine, 1217, C4, C11,
C16

topiramate, 1235, C4
VALPROATES, 1258
valproate sodium, 1258, C2
valproic acid, 1258
vigabatrin, 1278
zonisamide, 1318, C4

ANTIDEPRESSANTS, 1366, 1368,
39, C4

amitriptyline, 140, C3–C4
amoxapine, 1322, C4
buPROPion, 238, 1380, C4–
C5, C15

citalopram, 319, C4
desipramine, 408, C4, C6
desvenlafaxine, 412
doxepin, 468, C3–C4
DULoxetine, 481, C4, C7,
C15

escitalopram, 517, C4
FLUoxetine, 589, C3–C4,
C7, C15

fluvoxaMINE, 592, C4, C7,
C15

imipramine, 693, C4
isocarboxazid, 877, C4
mirtazapine, 868, C4
MONOAMINE OXIDASE
(MAO) INHIBITORS, 877

nefazodone, 906, C4
nortriptyline, 935
PARoxetine hydrochloride,
988

PARoxetine mesylate, 988
phenelzine, 877, C4
SAMe, 1366
selegiline transdermal,
1140

sertraline, 1143, C4, C6,
C11

St. John’s wort (Hypericum
perforatum), 1368

tranylcypromine, 877, C4
traZODone, 1246, C4, C12,
C16

venlafaxine, 1273
vilazodone, 1280

ANTIDIABETICS, 41
acarbose, 96
bromocriptine, 1324, C4
exenatide, 542, 1380
glimepiride, 1168
glipiZIDE, 1168, C7, C15
glyBURIDE, 1168, C7, C15
insulin aspart protamine
suspension/insulin aspart
injection mixtures, rDNA
origin, 703

insulin aspart, rDNA origin,
711–712

insulin detemir, 709
insulin glargine, 709
insulin glulisine, 712
insulin lispro protamine
suspension/insulin lispro
injection mixtures, rDNA
origin, 703

insulin lispro, rDNA origin,
712

INSULIN (MIXTURES), 703
insulin, regular (injection,
concentrated), 707

INSULINS (LONG-ACTING),
709

INSULINS (RAPID ACTING),
711–712

linagliptin, 786
liraglutide, 791
metFORMIN, 831, C9, C16
nateglinide, 903
NPH insulin (isophane
insulin suspension), 705

NPH/regular insulin
mixtures, 703

pramlintide, 1042
repaglinide, 1097
rosiglitazone, 1126
saxagliptin, 1135
sitaGLIPtin, 1154, 1381,
C11, C16

SULFONYLUREAS, 1168
ANTIDIABETICS (ORAL)

pioglitazone, 1028
ANTIDIARRHEALS, 446, 43

bismuth subsalicylate, 219
difenoxin/atropine, 446
diphenoxylate/atropine, 446
loperamide, 794
octreotide, 939

ANTIDIURETIC HORMONES
desmopressin, 410
vasopressin, 1269, C2

ANTIDOTES, 1069, 1365
activated charcoal, 1321
deferoxamine, 404
digoxin immune Fab, 435
flumazenil, 578, C1, C7
glucarpidase, 1376
mesna, 828
milk thistle, 1365
penicillamine, 1335
phytonadione, 1024, C2
protamine sulfate, 1069
succimer, 1339

ANTIDOTES (FOR ACETAMINOPHEN
TOXICITY)

acetylcysteine, 102
ANTIDOTES (FOR METHOTREXATE)

leucovorin calcium, 771, C8
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ANTIDOTES (FOR OPIOIDS)
naloxone, 897, C2, C9

ANTIEMETICS, 440, 1355, 44
aprepitant (oral), 175
chlorproMAZINE, 307, C1,
C4, C6, C15

dimenhyDRINATE, 439, C4,
C6, C15

dolasetron, 460
fosaprepitant (injection),
175

ginger (Zingiber Officinale),
1355

granisetron (oral and IV),
632

granisetron (transdermal),
632

meclizine, 813, C4
metoclopramide, 849, C2,
C4

ondansetron, 948, 1381, C2
palonosetron, 977
prochlorperazine, 1052, C4
promethazine, 1057, C2–C4
scopolamine, 1137, 1406

ANTIESTROGENS
tamoxifen, 1182

ANTIFIBROMYALGIA AGENTS
milnacipran, 864

ANTIFLATULENT
simethicone, 1149

ANTIFUNGALS, 150, 45
amphotericin B cholesteryl
sulfate, 150

amphotericin B
deoxycholate, 150

amphotericin B lipid
complex, 150

amphotericin B liposome,
150

anidulafungin, 169, C1
micafungin, 859, C2
posaconazole, 1034
voriconazole, 1295, C2

ANTIFUNGALS (SYSTEMIC)
caspofungin, 276, C1
fluconazole, 572, C1
itraconazole, 741
ketoconazole (systemic),
747

terbinafine, 171, 1195
ANTIFUNGALS (TOPICAL), 171

butenafine, 171
ciclopirox, 171
clotrimazole, 171, 173
econazole, 171
ketoconazole, 171
miconazole, 171, 173, 1380
naftifine, 171
nystatin, 171, 174, 937, C9
oxiconazole, 171
sulconazole, 171
terbinafine, 171, 1195
tolnaftate, 171

ANTIFUNGALS (TOPICAL/LOCAL)
nystatin, 171, 174, 937, C9

ANTIFUNGALS (VAGINAL), 173–174
butoconazole, 173–174
clotrimazole, 171, 173–174
miconazole, 171, 173–174,
1380

nystatin, 171, 174, 937, C9
terconazole, 174
tioconazole, 174

ANTIGLAUCOMA AGENTS
acetaZOLAMIDE, 100, C1,
C5, C15

ANTIGOUT AGENTS
allopurinol, 120, C1
colchicine, 342, C6
febuxostat, 546
pegloticase, 996
rasburicase, 1096

ANTIHEPARINS, 1069
protamine sulfate, 1069

ANTIHISTAMINES, 440, 46, C4
cetirizine, 300, C6
dimenhyDRINATE, 439, C4,
C6, C15

diphenhydrAMINE, 443, C1,
C3–C4, C6, C15

fexofenadine, 565
hydrOXYzine, 672, C3–C4,
C7, C15

loratadine, 798
meclizine, 813, C4
olopatadine (nasal spray),
1334

promethazine, 1057, C2–C4
ANTIHISTAMINES (TOPICAL)

doxepin, 468, C3–C4
ANTIHYPERPROLACTINEMIC

cabergoline, 250
ANTIHYPERTENSIVES, 160, 450,

467, 1362, 47
aliskiren, 119
amLODIPine, 142, C4–C5,
C15

ANGIOTENSIN-CONVERTING
ENZYME (ACE)
INHIBITORS, 159, 1380, C4

ANGIOTENSIN II RECEPTOR
ANTAGONISTS, 165–166,
C4

atenolol, 189, C4
azilsartan, 165–166
benazepril, 159, C4–C5
bisoprolol, 221, C4
candesartan, 165–166, C4
captopril, 159, C4, C6
carvedilol, 273, C4, C6
chlorothiazide, 449
chlorthalidone (thiazide–
like), 449

clevidipine, 324
cloNIDine, 332, C3, C6, C15
diltiazem, 437, C4
DIURETICS (THIAZIDE), 449
doxazosin, 466, C3–C4
enalapril/enalaprilat, 159
eplerenone, 501

eprosartan, 166, C4
felodipine, 547, C4
fosinopril, 159, C4
guanFACINE, 639, C7, C15
hawthorn (Crataegus
Species), 1362

hydrALAZINE, 660, C1, C4,
C7, C15

hydrochlorothiazide, 449,
C4

irbesartan, 166, C4
isradipine, 739, C4
labetalol, 753, C2, C4
lisinopril, 159, C4
losartan, 166, C4
methyldopa, 841, C3
metolazone, 851, C9
metoprolol, 853, C4
minoxidil (systemic), 1332
moexipril, 159, C4
nadolol, 892
nebivolol, 905
niCARdipine, 913, C4, C9,
C15–C16

NIFEdipine, 918, C3–C4,
C9, C15–C16

nisoldipine, 924, C4
nitroprusside, 931
olmesartan, 166, C4
perindopril, 159, C4
prazosin, 1045, C4
propranolol, 1064, C2, C4
quinapril, 159, C4
ramipril, 159, C4
telmisartan, 166, C4
terazosin, 1193, C4
torsemide, 1240
trandolapril, 159
valsartan, 166, C4
verapamil, 1275, C2, C4

ANTIHYPERURICEMICS
allopurinol, 120, C1
rasburicase, 1096

ANTI-INFECTIVES, 144, 146, 157,
287, 323, 1030, 1219,
1250, 49

amikacin, 130–131, C1
AMINOGLYCOSIDES, 130–
131

amoxicillin, 143
amoxicillin/clavulanate, 146
ampicillin, 154, C1
ampicillin/sulbactam, 156,
C1

atovaquone, 192
azithromycin, 199, 1401, C1
aztreonam, 201, C1
benzathine penicillin G, 999
cefaclor, 286
cefadroxil, 283
ceFAZolin, 283, C1, C6, C15
cefdinir, 292
cefditoren, 292
cefepime, 278, C1
cefixime, 292
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cefoperazone, 292
cefotaxime, 292, C1
cefoTEtan, 286, C15
cefOXitin, 286, C1, C15
cefpodoxime, 292
cefprozil, 286
ceftaroline, 280
cefTAZidime, 292, C1, C15
ceftibuten, 292
cefTRIAXone, 292, C1, C6,
C15

cefuroxime, 286, C1
cephalexin, 283
CEPHALOSPORINS—FIRST
GENERATION, 283

CEPHALOSPORINS—
SECOND GENERATION, 286

CEPHALOSPORINS—THIRD
GENERATION, 292

ciprofloxacin, 580, 1402, C1
clarithromycin, 322
clindamycin, 326, C1
DAPTOmycin, 393, C6, C15
dicloxacillin, 1003
doripenem, 465
doxycycline, 1204, C1
ertapenem, 512
ERYTHROMYCIN, 514, 1402,
C1

erythromycin base, 514
erythromycin ethylsuccinate,
514

erythromycin lactobionate,
514

erythromycin stearate, 514
erythromycin (topical), 514
fidaxomicin, 566
FLUOROQUINOLONES, 580
gemifloxacin, 580
gentamicin, 130–131, 1402,
C1, C7

imipenem/cilastatin, 691, C2
kanamycin, 131, C2
levofloxacin, 580, 1402, C8
linezolid, 788, 1381, C2
meropenem, 825, C2
metroNIDAZOLE, 856, C2,
C9, C16

minocycline, 1204
moxifloxacin, 580, 1402
mupirocin, 885
nafcillin, 1003, C2
neomycin, 131
nitrofurantoin, 925, C3
norfloxacin, 580
ofloxacin, 580, 1402
oxacillin, 1003, C2
penicillin G, 999, C2
PENICILLINS, 999
PENICILLINS, PENICILLINASE
RESISTANT, 1003

penicillin V, 999
pentamidine, 1005, C2
piperacillin/tazobactam,
1030, C2

procaine penicillin G, 999
quinupristin/dalfopristin,
1085

rifaximin, 1108, C11
streptomycin, 131
telavancin, 1188
tetracycline, 1204
TETRACYCLINES, 1204
ticarcillin/clavulanate, 1219,
C2

tigecycline, 1221
tobramycin, 131, 1402, C2
trimethoprim/
sulfamethoxazole, 1250,
C2

vancomycin, 1261, C2
ANTI-INFLAMMATORIES (STEROIDAL)

alclometasone, 371
amcinonide, 371
beclomethasone, 357, 360
betamethasone, 363, 371
budesonide, 357, 360, 363
ciclesonide, 360, 1380
clobetasol, 371
clocortolone, 371
CORTICOSTEROIDS
(INHALATION), 357

CORTICOSTEROIDS
(NASAL), 360

CORTICOSTEROIDS
(TOPICAL/LOCAL), 371

desonide, 371
desoximetasone, 371
diflorasone, 371
flunisolide, 357, 360
fluocinolone, 371
fluocinonide, 371
flurandrenolide, 371
fluticasone, 357, 360, 371
halcinonide, 371
halobetasol, 371
hydrocortisone, 363, 371
mometasone, 357, 360, 371,
1380

prednicarbate, 371
triamcinolone, 360, 363,
371

ANTI-IRRITABLE BOWEL SYNDROME
AGENTS

tegaserod, 1339
ANTIMALARIALS

hydroxychloroquine, 669
quiNINE, 1083, C10, C16

ANTIMETABOLITES
capecitabine, 259
cladribine, 321
clofarabine, 328

cytarabine, 382
fludarabine, 575
fluorouracil, 586
gemcitabine, 620
hydroxyurea, 1330
mercaptopurine, 1332
methotrexate, 838
PEMEtrexed, 997, C10, C16
thioguanine, 1340

ANTIMICROTUBULARS
eribulin, 509

ANTI-MULTIPLE SCLEROSIS AGENTS
dalfampridine, 390
fingolimod, 569
interferon beta-1a, 719
interferon beta-1b, 719
INTERFERONS, BETA, 719

ANTIMUSCARINICS
atropine, 193, 1405, C1
trospium, 1252

ANTIMYASTHENICS
neostigmine, 1333
pyridostigmine, 1074

ANTINAUSEANTS, C4
ANTINEOPLASTICS, 302, 540, 619,

743, 50
abiraterone, 1373
aldesleukin, 1321
alemtuzumab, 114
alitretinoin, 1322
anastrozole, 158
arsenic trioxide, 1323
asparaginase, 184
azaCITIDine, 195, C5, C15
bendamustine, 212
bevacizumab, 215
bexarotene, 1373
bicalutamide, 217
bleomycin, 224
bortezomib, 228
brentuximab, 229
busulfan, 241
cabazitaxel, 249
capecitabine, 259
CARBOplatin, 268, C6, C15
carmustine, 271
cetuximab, 301
chlorambucil, 1326
CISplatin, 316, C6, C15
cladribine, 321
clofarabine, 328
crizotinib, 373
cyclophosphamide, 376
cytarabine, 382
dacarbazine, 388
DAUNOrubicin
hydrochloride, 400

decitabine, 402
degarelix, 405
DOCEtaxel, 453, C15
DOXOrubicin, 471, C7, C15
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ANTINEOPLASTICS (continued)
DOXOrubicin, liposomal,
474

epirubicin, 498
eribulin, 509
erlotinib, 511
etoposide, 535
etoposide phosphate, 535
ETOPOSIDES, 535
everolimus, 539
exemestane, 1375
fludarabine, 575
fluorouracil, 586
flutamide, 1330
gefitinib, 618
gemcitabine, 620
goserelin, 114
hydroxyurea, 1330
IDArubicin, 682, C7, C16
ifosfamide, 684
imatinib, 688
ipilimumab, 722
irinotecan, 726
ixabepilone, 742
lapatinib, 765
letrozole, 770
leuprolide, 774
mechlorethamine, 1332
medroxyPROGESTERone,
350, 814

megestrol, 816
melphalan, 818
mercaptopurine, 1332
methotrexate, 838
mitoMYcin, 871, 1380, C16
mitoXANtrone, 873, C4
nilotinib, 920
oxaliplatin, 954
PACLitaxel, 971, C10, C16
PACLitaxel protein-bound
particles (albumin-bound),
971

panitumumab, 985
pazopanib, 991
pegaspargase, 993
PEMEtrexed, 997, C10, C16
procarbazine, 1050
riTUXimab, 1117, C11, C16
ruxolitinib, 1378
sipuleucel, 1150
SUNItinib, 1175, C16
tamoxifen, 1182
temsirolimus, 1340
thioguanine, 1340
topotecan, 1238
trastuzumab, 1244
triptorelin, 1342
vandetanib, 1264
vemurafenib, 1271
vinBLAStine, 1281, C12, C15
vinCRIStine, 1283, C12, C15
vinorelbine, 1285
vismodegib, 1379

ANTIOBSESSIVE AGENTS
clomiPRAMINE, 1327, C4,
C6, C15

fluvoxaMINE, 592, C4, C7,
C15

ANTIPARKINSON AGENTS, 266, 53,
C4

benztropine, 214
bromocriptine, 1324, C4
carbidopa/levodopa, 266
entacapone, 489, C4
pramipexole, 1040, C4
rasagiline, 1095
rOPINIRole, 1125, C11, C16
selegiline, 1138, C4, C11
tolcapone, 1232
trihexyphenidyl, 1342

ANTIPLATELET AGENTS, 1357, 54
cilostazol, 314
clopidogrel, 334
dipyridamole, 1329, C3
eptifibatide, 505
ginkgo, 1357
prasugrel, 1044
ticagrelor, 1218
ticlopidine, 1341, C3
tirofiban, 1226

ANTIPROGESTATIONAL AGENTS
mifepristone, 863, 1380, C9

ANTIPROTOZOALS, 1250
metroNIDAZOLE, 856, C2,
C9, C16

trimethoprim/
sulfamethoxazole, 1250,
C2

ANTIPSYCHOTICS, 1381, 55, C4
ARIPiprazole, 179, C4–C5,
C15

asenapine, 182
chlorproMAZINE, 307, C1,
C4, C6, C15

cloZAPine, 338, C4, C15
haloperidol, 641, C4
iloperidone, 686
lurasidone, 802
OLANZapine, 941, C4, C9,
C16

paliperidone, 975, C4
prochlorperazine, 1052, C4
QUEtiapine, 1079, C4, C10,
C16

risperidone, 1112, C4, C11,
C16

ziprasidone, 1310, C4
ANTIPSYCHOTICS (CONVENTIONAL)

trifluoperazine, 1341, C4
ANTIPYRETICS, 57

acetaminophen
(intravenous), 98

acetaminophen (oral,
rectal), 98

aspirin, 1129
choline and magnesium
salicylates, 1129

ibuprofen (injection), 678
ibuprofen (oral), 678
ketoprofen, 748
magnesium salicylate,
1129

naproxen, 900, C3
SALICYLATES, 1129
salsalate, 1129

ANTIRETROVIRALS, 795, 58
abacavir, 95
atazanavir, 186
darunavir, 398, 1380
didanosine, 1328
efavirenz, 485
emtricitabine, 488
enfuvirtide, 1330
etravirine, 537
fosamprenavir, 599
indinavir, 1331, C7
lamiVUDine, 758, C8, C16
lopinavir/ritonavir, 795
maraviroc, 811
nelfinavir, 1333
nevirapine, 909
raltegravir, 1091, 1380
rilpivirine, 1109
ritonavir, 1114, C11
saquinavir, 1338, C11
stavudine, 1339
tenofovir, 1191, 1380
tipranavir, 1225
zidovudine, 1306, C2

ANTIRHEUMATICS, 1360, 59
adalimumab, 107
celecoxib, 282
certolizumab pegol, 299
etodolac, 533
glucosamine, 1360
golimumab, 628
ibuprofen (injection), 678
ibuprofen (oral), 678
indomethacin, 698, C2
ketoprofen, 748
nabumetone, 891
oxaprozin, 956, C3
sulindac, 1171
tocilizumab, 1230

ANTIRHEUMATICS (DMARD)
cycloSPORINE, 379, 1406,
C1, C6, C15

penicillamine, 1335
sulfaSALAzine, 1167, C11,
C16

ANTIRHEUMATICS (DMARDS)
etanercept, 530
hydroxychloroquine, 669
inFLIXimab, 700, C8, C16
leflunomide, 767
methotrexate, 838

ANTISPASMODICS
dicyclomine, 430, C3
glycopyrrolate, 625, C1
hyoscyamine, 673, C3

ANTISPASTICITY AGENTS
baclofen, 205, C4
incobotulinumtoxinA, 1376
rimabotulinumtoxinb, 1378

ANTISPASTICITY AGENTS (CENTRALLY
ACTING)

tiZANidine, 1229, C11, C16
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ANTITHROMBOTICS
dalteparin, 647
enoxaparin, 647
heparin, 644, C7
HEPARINS (LOW
MOLECULAR WEIGHT), 647

rivaroxaban, 1120
ANTITHYROID AGENTS

IODINE, IODIDE, 720
methimazole, 835, C9
potassium iodide, 720
propylthiouracil, 1067, C10
strong iodine solution, 720

ANTI-TNF AGENTS
etanercept, 530
golimumab, 628

ANTITUBERCULARS, 60
ethambutol, 532, C7
isoniazid, 733
pyrazinamide, 1073
rifampin, 1106, C2, C10
rifapentine, 1337

ANTITUMOR ANTIBIOTICS
bleomycin, 224
mitoMYcin, 871, 1380, C16
mitoXANtrone, 873, C4

ANTITUSSIVES
codeine, 340, C4, C6
dextromethorphan, 422
diphenhydrAMINE, 443, C1,
C3–C4, C6, C15

ANTIULCER AGENTS, 144, 323, 61
aluminum hydroxide, 125
amoxicillin, 143
bismuth subsalicylate, 219
cimetidine, 650, C3
clarithromycin, 322
dexlansoprazole, 414
esomeprazole, 521
famotidine, 650, C1
HISTAMINE H2

ANTAGONISTS, 650
lansoprazole, 763, C2
magaldrate, 805
MAGNESIUM AND
ALUMINUM SALTS, 805

magnesium hydroxide/
aluminum hydroxide, 805

metroNIDAZOLE, 856, C2,
C9, C16

misoprostol, 870, C9
nizatidine, 650
omeprazole, 946, C9
pantoprazole, 986, C2
RABEprazole, 1089, C10,
C16

ranitidine, 650, C2
sodium bicarbonate, 1155
sucralfate, 1165

ANTIUROLITHICS, 1159
monobasic potassium
phosphate, 1336

penicillamine, 1335
potassium and sodium
phosphates, 1035

potassium phosphate, 1336
POTASSIUM PHOSPHATES,
1325, 1336

sodium citrate and citric
acid, 1159

Antivert, 813, C4– C5
ANTIVIRALS, 313, 696, 63

acyclovir, 104, C1
boceprevir, 226, 1381
cidofovir, 312
entecavir, 491
famciclovir, 545
foscarnet, 602, C1
ganciclovir, 616, 1403, C1
imiquimod, 695
lamiVUDine, 758, C8, C16
oseltamivir, 953
ribavirin, 1101
telaprevir, 1186
valACYclovir, 1255, C12,
C16

valGANciclovir, 1256, C12,
C16

zanamivir, 1305
ANTIVIRALS (TOPICAL)

docosanol, 456
Anturane, 1381
Anturol, 1380
Anusol HC, 371
anxiolytics, C4
Anzemet, 460, C5
4-AP, 390
APAP, 98
APAP, Tylenol, 1380
Apidra, 712
Aplenzin, 238, C4
Apo-Amiloride, 447
Apo-Benztropine, 214
Apo-Bromocriptine, 1324
Apo-C, 1323
Apo-Cal, 255
Apo-Chlorthalidone, 449
Apo-Diclo, 427
Apo-Dimenhydrinate, 439
Apo-Dipyridamole, 1329
Apo-Ferrous Gluconate, 729
Apo-Ferrous Sulfate, 729
Apo-Folic, 594
Apo-Hydro, 449
Apo-Hydroxyzine, 672
Apo-Indomethacin, 698
Apo-Keto, 748
Apo-Keto-E, 748
Apo-Napro-Na, 900
Apo-Naproxen, 900

Apo-Nitrofurantoin, 925
Apo-Oxazepam, 958
Apo-Salvent, 112
Apo-Theo LA, 1325
Apo-Triazo, 1249
Apo-Zidovudine, 1306
APPETITE SUPPRESSANTS

phentermine, 1336
apraclonidine, 1408
aprepitant (oral), 175
Apresoline, 660, C5
Apriso, 827
Aprisor Capsule (SR), C13
Aptivus, 1225
Aptivus Capsule, C13
Aquachloral, 303
Aquasite, 1403
Aquasol E, 1293
Aquatab C Tablet (SR), C13
Aquatab D Tablet (SR), C13
Aqueous Charcodote, 1321
Aranelle, 349
Aranelle Phase I, 1384
Aranelle Phase II, 1384
Aranelle Phase III, 1384
Aranesp, 395
Arava, 767
Arcapta, 697
Aredia, 979
argatroban, 177, C5
Aricept, 462, C5
Aricept ODT, 462
Aridol, 1380
Arimidex, 158
ARIPiprazole, 179, C4–C5,

C15
Aristocort, 371
Aristospan, 363
Arixtra, 595
Armour Thyroid, C3
arnica, 1347
Arnica montana, 1347
Aromasin, 1375
AROMATASE INHIBITORS

anastrozole, 158
exemestane, 1375
letrozole, 770

arsenic trioxide, 1323
Artane, 1342
Arthrinol, 1129
Arthrisin, 1129
Arthrotec 75/200, 1384
Arthrotec 50/200, 1384
Arthrotec Tablet (EC), C13
Artificial tears, 1403
Artificial Tears Plus, 1403
Artria S.R, 1129
Artritol, 98
ASA, 1129
Asacol, 827, C5
Asacol HD, 827
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Asacol Tablet (SR), C13
Asaphen, 1129
ascorbic acid, 1323
Ascorbicap, 1323
Ascriptin, 1129
Ascriptin A/D Tablet (EC), C13
asenapine, 182
Asendin, 1322
Asian ginseng, 1358
Asmanex Twisthaler, 357
asparaginase, 184
Aspercin, 1129
Aspergum, 1129
aspirin, 1129. See also

butalbital, aspirin, caffeine;
hydrocodone/aspirin;
oxycodone/aspirin;
propxyphene napsylate/aspirin;
propoxyphene/aspirin/caffeine.

Aspirin Bayer Enteric coated
Caplet (EC), C13

Aspirin Bayer Low Adult Tablet
(EC), C13

Aspirin Bayer Regular Strength
Caplet (EC), C13

Aspirin Free Anacin, 98
Aspirtab, 1129
AsthmaNefrin, 494
Astramorph, 881
Astramorph PF, 881
Astrin, 1129
Atacand, 165, C4– C5
Atacand HCT 16/12.5, 1384
Atacand HCT 32/12.5, 1384
Atacand HCT 32/25, 1384
Atacand Plus, 1384
Atarax, 672
Atasol, 98
atazanavir, 186
Atelvia, 1110
atenolol, 189, C4
Ativan, 800, C4
atomoxetine, 190
atorvastatin, 654
atovaquone, 192
Atripla, 1384
Atro-Pen, 193
atropine, 193, 1405, C1. See

also difenoxin/atropine;
diphenoxylate/atopine; Isopto
Atropine. See also Color
Insert.

Atropine-Care, 1405
Atrovent, 724, C5
Atrovent HFA, 724
aubepine, 1362
Augmentin 875, 1384
Augmentin, 146
Augmentin 250, 1384
Augmentin 500, 1384
Augmentin 200 Chewable, 1384
Augmentin 400 Chewable, 1384
Augmentin 200 mg Suspension,

1384
Augmentin 400 mg Suspension,

1384

Augmentin 250 mg Suspension,
1384

Augmentin ES, 146
Augmentin ES-600 Suspension,

1384
Augmentin 125 mg Suspension,

1384
Augmentin XR, 146, 1384
Augmentin XR tablet (SR), C13
Aurolate, 1381
AUTOLOGOUS CELLULAR

IMMUNOTHERAPIES
sipuleucel, 1150

Avalide 150/12.5, 1384
Avalide 300/12.5, 1384
Avalide 300/25, 1384
Avandamet, C5
Avandamet 2/500, 1384
Avandamet 4/500, 1384
Avandamet 2/1000, 1384
Avandamet 4/1000, 1384
Avandaryl 4/1, 1384
Avandaryl 4/2, 1384
Avandaryl 4/4, 1384
Avandaryl 8/2, 1384
Avandaryl 8/4, 1384
Avandia, 1126, C5
Ava pepper, 1364
Avapro, 166, C4
Avastin, 215
Avelox, 580
AVERMECTINS

ivermectin, 1378, 1380
Aviane, 1384
Aviane-28, 349
AVINza, 881, C4– C5, C15
AVINzaCapsule (SR), C13
Avodart, 483
Avodart Capsule, C13
Avonex, 719
Axert, 122, C5
Axid, 650
Axid AR, 650
Axiron, 1199
Axocet, 244
azaCITIDine, 195, C5, C15
Azactam, 201
Azasan, 196
AzaSite, 1401
azaTHIOprine, 196, C5, C15
azelastine, 1401
azidothymidine, 1306
Azilect, 1095, C5
azilsartan, 165
azithromycin, 199, 1401, C1
Azmacort, 1381
Azopt, 1404
Azor 5/20, 1384
Azor 5/40, 1384
Azor 10/20, 1384
Azor 10/40, 1384
Azo-Standard, 1013
AZT, 1306
aztreonam, 201, C1
Azulfidine, 1167

Azulfidine EN-tablet (EC), C13
Azulfidine EN-tabs, 1167

B
BabyBIG, 1324, C5
Bachelor’s Button, 1353
bacitracin, 1401
baclofen, 205, C4
Bactine, 371
Bactocill, 1003
Bactrim, 1250, 1384
Bactrim DS, 1250, 1384
Bactroban, 885
Bactroban Nasal, 885
Bai guo ye, 1357
Baking Soda, 1155
Baldrian, 1369
Baldrianwurzel, 1369
Balminil DM, 422
Balminil Expectorant, 638
balsalazide, 1380
Balziva, 1384
Balziva-28, 349
baneberry, 1348
Banophen, 443
Banzel, 1380
Baraclude, 491
BARBITURATES, 244, C3

butalbital, acetaminophen,
244

butalbital, acetaminophen,
caffeine, 244

butalbital, aspirin, caffeine,
244

BUTALBITAL COMPOUND,
244

PENTobarbital, 1335, C2,
C10, C16

PHENobarbital, 1014, C2,
C4, C10, C16

Baridium, 1013
Barriere-HC, 371
Basalgel, 125
basiliximab, 206
Bayer Aspirin, 1129
Bayer Back & Body, 1384
Bayer PM, 1384
Bayhep-B, C5
Bayrab, C5
Bayrho-D, C5
BCNU, 271
Beano, C5
becaplermin, 207
beclomethasone, 357, 360
Beconase AQ, 360
Beers criteria, C3
Beesix, 1076
belatacept, 208
Belgium Valerian, 1369
belimumab, 210
belladonna alkaloids, C3
Bellahist-D LA Tablet (SR), C13
Bell-Ans, 1155
Benadryl, 443, C3– C5
Benadryl Allergy, 443
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Benadryl Dye-Free Alergy, 443
benazepril, 159, C4–C5
bendamustine, 212
Benicar, 166, C4– C5
Benicar HCT 20/12.5, 1384
Benicar HCT 40/12.5, 1384
Benicar HCT 40/25, 1384
BENIGN PROSTATIC HYPERPLASIA

(BPH) AGENTS, 1367
dutasteride, 483
saw palmetto, 1367
silodosin, 1148

Benlysta, 210
Bentyl, 430, C3
Bentylol, 430
Benylin Adult, 422
Benylin Chest Congestion Extra

Strength, 638
Benylin Pediatric, 422
BenzaClin Topical Gel, 1384
Benzamycin Topical Gel, 1384
benzathine penicillin G, 999
BENZIMIDAZOLES

bendamustine, 212
BENZISOXAZOLES

iloperidone, 686
paliperidone, 975, C4
risperidone, 1112, C4, C11,
C16

BENZODIAZEPINES, C4
ALPRAZolam, 123, C3–C5,
C15

chlordiazePOXIDE, 305,
C3–C4, C6, C15

clobazam, 1374–1375
clonazePAM, 330, C4, C6, C15
clorazepate, 336, C3–C4
diazepam, 423, C1, C3–C4
LORazepam, 800, C2, C4,
C8, C16

midazolam, 860, C2
oxazepam, 958, C3–C4
temazepam, 1190, C3–C4
triazolam, 1249, C3–C4

BENZOFURANS
dronedarone, 477
vilazodone, 1280

BENZOISOTHIAZOLE
lurasidone, 802

benztropine, 214
bepotastine, 1401
Bepreve, 1401
besifloxacin, 1402
Besivance, 1402
BETA BLOCKERS, 64, C4

atenolol, 189, C4
bisoprolol, 221, C4
carvedilol, 273, C4, C6
esmolol, 518
labetalol, 753, C2, C4
metoprolol, 853, C4

nadolol, 892
propranolol, 1064, C2, C4

BETA BLOCKERS (SELECTIVE)
nebivolol, 905

Betaderm, 371
Betadine (without povidone-

iodine), C5
Betadine (with povidone-iodine),

C5
Betagan, 1403
Betaloc IV, 853
betamethasone, 363, 371
Betapace, 1163
Betapace AF, 1163
Betaseron, 719
Beta-Val, 371
Betaxin, 1210
betaxolol, 1403
bethanechol, 1324
Betimol, 1404
Betnesol, 363
Betoptic, 1403
Betoptic S, 1403
bevacizumab, 215
bexarotene, 1373
Bextra, C5
Beyaz, 349
Beyaz Phase I, 1384
Beyaz Phase II, 1384
Biaxin, 322
Biaxin XL, 322
Biaxin-XL Tablet (SR), C13
bicalutamide, 217
Bicillin C-R, C5
Bicillin L-A, 999, C5
Bicitra, 1159, C5
Bicitra Solution, 1384
BiCNU, 271
Bidex, C5
Bidhist-D Tablet (SR), C13
Bidil, 661, 1384
BIGUANIDES

metFORMIN, 831, C9, C16
bilberry, 1348
BILE ACID SEQUESTRANTS

cholestyramine, 311
colesevelam, 344
colestipol, 346

Biltricide tablet, C13
bimatoprost, 1407
Binosto, 1380
BioCal, 255
Biohist LA Tablet (SR), C13
Bio-Hydrochlorothiazide, 449
BIOLOGIC RESPONSE MODIFIERS

sargramostim, 1133
BIPHASIC ORAL CONTRACEPTIVES, 349
Biphentin, 846
BIPHOSPHONATES

alendronate, 116, 1380
ibandronate, 677

pamidronate, 979
risedronate, 1110
tiludronate, 1341
zoledronic acid, 1312

Bisac-Evac, 218
Bisac-Evac Tablet (EC), C13
bisacodyl, 218, C3
Bisacodyl Tablet (EC), C13
Bisacolax, 218
Bisa-lax Tablet (EC), C13
Biscolax, 218
Bismatrol, 219
bismuth subsalicylate, 219
bisoprolol, 221, C4
bivalirudin, 222
black cohosh, 1348
Black-Draught, 1142
black sampson, 1352
black snakeroot, 1348
black susan, 1352
Blenoxane, 224
bleomycin, 224
Bleph-10, 1402
Blephamide Ophthalmic

Suspension/Ointment, 1384
BLOOD PRODUCTS

albumin (human), 111
B & O (belladonna and opium),

C5
boceprevir, 226, 1381
BONE RESORPTION INHIBITORS, 66

alendronate, 116, 1380
denosumab, 406
ibandronate, 677
pamidronate, 979
raloxifene, 1090
risedronate, 1110
tiludronate, 1341
zoledronic acid, 1312

Bonine, 813, C4
Boniva, 677
Boniva Tablet, C13
Boostrix, 1433, 1439
bortezomib, 228
botulism immune globulin,

1324
brauneria angustifolia, 1352
brentuximab, 229
Breonesin, 638
Brethine, C5
Brevibloc, 518, C5
Brevicon, 1385
Brevicon-28, 349
Brevital, C5
Bricanyl, 1196
Briellyn, 349, 1385
Brilinta, 1218
brimonidine, 1408
brinzolamide, 1404
Bromday, 1406
Bromfed DM Liquid, 1385
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Bromfed PD Capsule (SR), C13
bromfenac, 1406
bromocriptine, 1324, C4
BRONCHODILATORS, 67

albuterol, 112
aminophylline, 1325, C1
EPINEPHrine, 494, C7, C15
formoterol, 597
indacaterol, 697
ipratropium, 724
levalbuterol, 776
montelukast, 879
salmeterol, 1132
terbutaline, 1196, 1381, C2
theophylline, 1325
tiotropium, 1223
zafirlukast, 1303
zileuton, 1343
XANTHINES, 1325

Broncho-Grippol-DM, 422
Bronchophan Expectorant, 638
Bronkaid Dual Action, 1385
Bucet, Bupap, 244
Budeprion SR, 238
Budeprion SR Tablet (SR), C13
Budeprion XL, 238
budesonide, 357, 360, 363
Bufferin, 1129, 1385
bugbane, 1348
BULK-FORMING AGENTS

psyllium, 1072
bumetanide, 231, C1, C4
Bumex, 231
Buminate, 111
bupivacaine, 492
bupivacaine liposome

(injection), 1374
Buprenex, 233, 1423
buprenorphine, 233, 1423
buPROPion, 238, 1380, C4–

C5, C15
Burinex, 231
Burn plant, 1345
BuSpar, 240, C4
busPIRone, 240, C4–C5, C15
Bustab, 240
busulfan, 241
Busulfex, 241
butalbital, acetaminophen,

244
butalbital, acetaminophen,

caffeine, 244
butalbital, aspirin, caffeine,

244
BUTALBITAL COMPOUND, 244
Butapap 50/325, 1385
Butapap 50/650, 1385
butenafine, 171
Butex Forte, 244
butoconazole, 173
butorphanol, 245, 1423
Butrans, 233
BUTYROPHENONES

droperidol, 479
haloperidol, 641, C4

Bydureon, 1380
Byetta, 542
Bystolic, 905

C
cabazitaxel, 249
Cabbage Palm, 1367
cabergoline, 250
Caduet 2.5/10, 1385
Caduet 2.5/20, 1385
Caduet 2.5/40, 1385
Caduet 5/10, 1385
Caduet 5/20, 1385
Caduet 5/40, 1385
Caduet 5/80, 1385
Caduet 10/10, 1385
Caduet 10/20, 1385
Caduet 10/40, 1385
Caduet 10/80, 1385
Caelyx, 471
Cafcit, 252
Cafergot, 1385
caffeine citrate, 252, C1
Calan, 1275, C4
Calan SR, 1275
Calan SR Tablet (SR), C13
Calcarb, 255
Calci-Chew, 255
Calciday, 255
Calcijex, 1290
Calcilac, 255
Calcimar, 253
CALCIMIMETIC AGENTS

cinacalcet, 315
Calci-Mix, 255
Calcite, 255
CALCITONIN, 253

rDNA, 253
salmon, 253

Cal-Citrate 250, 255
calcitriol, 1290, C1
calcium acetate (25% Ca or

12.6 mEq/g), 255
calcium carbonate (40% Ca or

20 mEq/g), 255
CALCIUM CHANNEL BLOCKERS, 68,

C4
amLODIPine, 142, C4–C5,
C15

diltiazem, 437, C4
felodipine, 547, C4
isradipine, 739, C4
niCARdipine, 913, C4, C9,
C15–C16

NIFEdipine, 918, C3–C4,
C9, C15–C16

niMODipine, 923, C9, C16
nisoldipine, 924, C4
verapamil, 1275, C2, C4

CALCIUM CHANNEL BLOCKERS
(DIHYDROPYRIDINE)

clevidipine, 324
calcium chloride, C1
calcium chloride (27% Ca or

13.6 mEq/g), 255

calcium citrate (21% Ca or 12
mEq/g), 255

calcium gluconate, C1
calcium gluconate (9% Ca or

4.5 mEq/g), 255
calcium lactate (13% Ca or

6.5 mEq/g), 255
CALCIUM SALTS, 255
CaldeCORT Anti-Itch, 371
Caldolor, 678
Calglycine, 255
Calicut, 1355
Cal-Lac, 255
Calmex, 443
Calm X, 439
Calmylin #1, 422
Cal-Plus, 255
Calsan, 255
Caltine, 253
Caltrate, 255
Caltrate 600�D, 1385
Cambia, 427
Camellia sinensis, 1361
Camila, 350
Campath, 114
Campral, 1321
Camptosar, 726
Canasa, 827
Cancidas, 276
candesartan, 165, C4
Canesoral, 572
Canesten, 171, 173
Capadex [non-US product], C5
Cape aloe, 1345
capecitabine, 259
Capex, 371, C5
Capoten, 159, C4
Capozide 25/15, 1385
Capozide 25/25, 1385
Capozide 50/15, 1385
Capozide 50/25, 1385
Caprelsa, 1264
capsaicin, 261
captopril, 159, C4, C6
Capzasin-HP, 261
Capzasin-P, 261
Carac, 586, C6
Carafate, 1165
carbachol, 1404
carBAMazepine, 263, C4, C6,

C15
CARBAMAZEPINE ANALOGUES

OXcarbazepine, 959, C10,
C16

CARBAPENEMS
doripenem, 465
ertapenem, 512
imipenem/cilastatin, 691, C2
meropenem, 825, C2

Carbatrol, 263
Carbatrol Capsule (SR), C13
carbidopa/levodopa, 266
Carbolith, 792
CARBONIC ANHYDRASE INHIBITORS

acetaZOLAMIDE, 100, C1,
C5, C15
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carbonyl iron, 729
CARBOplatin, 268, C6, C15
Cardene, 913, C4
Cardene IV, 913
Cardene SR, 913
Cardene SR Capsule (SR), C13
Cardiazem CD, 437
CARDIOPROTECTIVE AGENTS, 419,

1361
dexrazoxane, 418
grape seed extract, 1361

Cardizem, 437, C4
Cardizem CD Capsule (SR), C13
Cardizem LA, 437
Cardizem LA Tablet (SR), C13
Cardizem SR, 437
Cardura, 466, C3– C4, C6
Cardura XL, 466
Cardura XL Capsule (SR), C13
carisoprodol, 270, C3
Carmol HC, 371
carmustine, 271
carteolol, 1403
Carter’s Little Pills, 218
Cartia XT, 437, C4
Cartia XT Capsule (SR), C13
carvedilol, 273, C4, C6
Casodex, 217, C6
caspofungin, 276, C1
castor oil, C3
Cataflam, 427
Catapres, 332, C3
Catapres-TTS, 332
CATECHOL-O-METHYLTRANSFERASE

INHIBITORS
entacapone, 489, C4
tolcapone, 1232

Cathflo Activase, 1212, C5, C6
CATIONIC EXCHANGE RESINS, 1160

sodium polystyrene
sulfonate, 1160

Cayston, 201
CCR5 CO-RECEPTOR ANTAGONISTS

maraviroc, 811
CDS, 1350
Cebid, 1323
Ceclor, 286
Cecon, 1323
Cecore-500, 1323
Cedax, 292, C6
cefaclor, 286
Cefaclor Extended-release Tablet

(SR), C13
cefadroxil, 283
ceFAZolin, 283, C1, C6, C15
cefdinir, 292
cefditoren, 292
cefepime, 278, C1
cefixime, 292
cefoperazone, 292
Cefotan, 286

cefotaxime, 292, C1
cefoTEtan, 286, C15
cefOXitin, 286, C1, C15
cefpodoxime, 292
cefprozil, 286
ceftaroline, 280
cefTAZidime, 292, C1, C15
ceftibuten, 292
Ceftin, 286
Ceftin Tablet, C13
cefTRIAXone, 292, C1, C6,

C15
cefuroxime, 286, C1
Cefuroxime Tablet, C13
Cefzil, 286
CeleBREX, 282, C6, C15
celecoxib, 282
Celestoderm, 371
Celestone, 363
CeleXA, 319, C4, C6, C15
CellCept, 888
CellCept Capsule, C13, C15
Cellufresh, 1403
Celluvisc, 1403
Celontin, C4
Cemill, 1323
Cenestin, 526
Cenolate, 1323
CENTRALLY ACTING ANTIADRENERGICS

guanFACINE, 639, C7, C15
methyldopa, 841, C3

CENTRAL NERVOUS SYSTEM
STIMULANTS, 846, 1357,
1362, 70

amphetamine mixtures, 148
caffeine citrate, 252, C1
dexmethylphenidate, 417,
C6

dextroamphetamine, 420,
1381

ginkgo, 1357
green tea, 1361
methylphenidate (oral), 846
methylphenidate
(transdermal), 846

modafinil, 875
cephalexin, 283
CEPHALOSPORIN DERIVATIVES

ceftaroline, 280
CEPHALOSPORINS—FIRST

GENERATION, 283
cefadroxil, 283
ceFAZolin, 283, C1, C6, C15
cephalexin, 283

CEPHALOSPORINS—SECOND
GENERATION, 286

cefaclor, 286
cefoTEtan, 286, C15
cefOXitin, 286, C1, C15
cefprozil, 286
cefuroxime, 286, C1

CEPHALOSPORINS—THIRD
GENERATION, 292

cefdinir, 292
cefditoren, 292
cefixime, 292
cefoperazone, 292
cefotaxime, 292, C1
cefpodoxime, 292
cefTAZidime, 292, C1, C15
ceftibuten, 292
cefTRIAXone, 292, C1, C6,
C15

Cerebyx, 603, C6
certolizumab pegol, 299
Cerubidine, 400
Cervarix, 658
CERVICAL RIPENING AGENT

dinoprostone, 441
Cervidil Vaginal Insert, 441
C.E.S, 526
Cetacaine Topical Spray, 1385
Cetacort, 371
Cetafen, 98
Cetane, 1323
cetirizine, 300, C6
cetuximab, 301
Cevalin, 1323
Cevi-Bid, 1323
Chantix, 1267
Charac-50, 1321
CharcoAid 2000, 1321
Charcodote, 1321
CHELATING AGENTS

penicillamine, 1335
succimer, 1339

Chemet, 1339
Chest Congestion, 638
Children’s Advil, 678
Children’s Advil Cold Liquid,

1385
Children’s Hold, 422
Children’s Motrin, 678
Chinese Angelica, 1351
Chinese ginseng, 1358
chitosamine, 1360
chloral hydrate, 303
chlorambucil, 1326
chlordiazePOXIDE, 305, C3–

C4, C6, C15
chlordiazePOXIDE-

amitriptyline, C3
Chloromag, 806
chlorothiazide, 449
chlorpheniramine, C3
chlorproMAZINE, 307, C1, C4,

C6, C15
chlorproPAMIDE, C3, C6, C15
chlorthalidone (thiazide–

like), 449
Chlor-Trimeton, C3
Chlor-Trimeton 12 Hour Tablet

(SR), C13



Name /bks_51510_deglin_dg/51510_index        04/11/2012 01:19PM     Plate # 0-Compositepg 1462   # 14

1462 COMPREHENSIVE INDEX

C
O
M
P
R
E
H
E
N
S
I
V
E

I
N
D
E
X

chlorzoxazone, 310, C3
Cholac, 757
cholecalciferol, 1290
CHOLESTEROL ABSORPTION

INHIBITORS
ezetimibe, 543

cholestyramine, 311
choline and magnesium

salicylates, 1129
CHOLINERGICS

bethanechol, 1324
neostigmine, 1333
pilocarpine (oral), 1026
pyridostigmine, 1074

CHOLINERGICS (CHOLINESTERASE
INHIBITORS)

donepezil, 462
galantamine, 615
rivastigmine, 1121

chondroitin, 1350
chondroitin polysulfate, 1350
Chooz, 255
Chrysanthemum parethenium,

1353
Cialis, 1180
ciclesonide, 360, 1380
ciclopirox, 171
Cidex, C6
cidofovir, 312
Cidomycin, 130
Cillium, 1072
cilostazol, 314
Ciloxan, 1402
cimetidine, 650, C3
Cimzia, 299
cinacalcet, 315
Cipralex, 517
Cipro, 580
Ciprodex Otic Suspension, 1385
ciprofloxacin, 580, 1402, C1
Cipro HC Otic Suspension, 1385
Cipro XR, 580
Cipro XR Tablet (SR), C13
CISplatin, 316, C6, C15
citalopram, 319, C4
Citrate of Magnesia, 806
Citrical, 255
Citrical Liquitab, 255
Citrocarbonate, 1155
Citroma, 806
Citromag, 806
cladribine, 321
Claforan, 292
Claravis, 737
Clarinex-D 12 Hour, 1385
Clarinex-D 24 Hour, 1385
clarithromycin, 322
Claritin, 798
Claritin Children’s Allergy, 798
Claritin-D, C6
Claritin-D 24, C6
Claritin-D 12 Hour, 1385
Claritin-D 24-Hour, 1385
Claritin-D 12 Hour Tablet (SR),

C13

Claritin-D 24 Hour Tablet (SR),
C13

Claritin Eye, 1401
Claritin Eye (ketotifen fumarate),

C6
Claritin 24-Hour Allergy, 798
Claritin Liqui– Gels 24-Hour

Allergy, 798
Claritin (loratadine), C6
Claritin Reditabs 24 Hour Allergy,

798
Clarus, 737
Clavulin 875, 1385
Clavulin, 146
Clavulin 500, 1385
Clavulin 200 Suspension, 1385
Clavulin 400 Suspension, 1385
Clavulin 250 Suspension, 1385
Clavulin 125 Suspension, 1385
Clear Eyes Lubricating Eye

Redness Reliever, 1407
Cleocin, 326
Cleocin T, 326
clevidipine, 324
Cleviprex, 324
clidinium-chlordiazepoxide,

C3
Climara, 523
ClimaraPro Transdermal Patch

(release per day), 1385
Clinda-Derm, 326
Clindagel, 326
clindamycin, 326, C1
Clindesse, 326, C6
Clindets, 326, C6
Clinoril, 1171
clobazam, 1374
clobetasol, 371
Clobex, 371
clocortolone, 371
Cloderm, 371
clofarabine, 328
Clolar, 328
clomiPHENE, C6, C15
clomiPRAMINE, 1327, C4, C6,

C15
Clonapam, 330
clonazePAM, 330, C4, C6, C15
cloNIDine, 332, C3, C6, C15
clopidogrel, 334
clorazepate, 336, C3–C4
Clorpres 15/0.1, 1385
Clorpres 15/0.2, 1385
Clorpres 15/0.3, 1385
Clotrimaderm, 171, 173
clotrimazole, 171, 173
cloZAPine, 338, C4, C15
Clozaril, 338, C4, C6
CMVIG, 1327
coagulation factor IX

(recombinant), C6
cochin, 1355
codeine, 340, C4, C6
Codulax, 218
Cogentin, 214

Co-Gesic, 663, 1385
Cognex, 1381
Colace, 457, C6
Colace Capsule, C13
Colazal, C6
colchicine, 342, C6
Colcrys, 342
colesevelam, 344
Colestid, 346
Colestid Tablet (SR), C13
colestipol, 346
COLLOIDS

albumin (human), 111
COLONY-STIMULATING FACTORS

filgrastim, 566
oprelvekin, 950
pegfilgrastim, 995
sargramostim, 1133

Col-Probenecid, 1385
Coly-Mycin S Otic Suspension,

1385
Colyte, 1033, 1385
Combigan Ophthalmic Solution,

1385
CombiPatch 0.05/0.14, 1385
CombiPatch 0.05/0.25, 1385
Combivent Inhalation Aerosol,

1385
Combivent Respimat, 1380,

1386
Combivir, 1386
Combunox, 1386
Comfort Eye Drops, 1407
Comfort Tears, 1403
Commit, 915
Commit Lozenge, C13
Common Valerian, 1369
Compazine, 1052
Complera, 1386
Compoz, 443
Compoz Nighttime Sleep Aid, 443
Compro, 1052, C4
Comtan, 489, C4
Comvax, C6
Concerta, 846
Concerta Tablet (SR), C13
Congest, 526
Congestac, 1386
conivaptan, 347
Constilac, 757
Constulose, 757
Contac Cold & Flu Maximum

Strength Caplets, 1386
Contac Cold & Flu Non-Drowsy

Maximum Strength Caplets,
1386

CONTRACEPTIVE HORMONES
CONTRACEPTIVES,
HORMONAL, 349–350

estradiol valerate/dienogest,
350

ethinyl estradiol/
desogestrel, 349–350

ethinyl estradiol/
drospirenone, 349–350
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ethinyl estradiol/ethynodiol,
349–350

ethinyl estradiol/
etonogestrel, 350

ethinyl estradiol/
levonorgestrel, 349–350

ethinyl estradiol/
norelgestromin, 350

ethinyl estradiol/
norethindrone, 349–350

ethinyl estradiol/
norgestimate, 349–350

ethinyl estradiol/norgestrel,
349–350

etonogestrel, 350
levonorgestrel, 350
medroxyprogesterone, 350,
814

medroxyPROGESTERone,
350, 814

mestranol/norethindrone,
349–350

norethindrone, 350
ulipristal, 350

CONTRACEPTIVE IMPLANT, 350
CONTRACEPTIVES,

HORMONAL, 349
COPD AGENTS

indacaterol, 697
roflumilast, 1124

Copegus, 1101
Cordarone, 136, C3
Cordran, 371
Coreg, 273, C4
Coreg CR, 273
Corgard, 892
Coricidin HBP Chest Congestion

and Cough, 1386
Coricidin HBP Cold and Flu,

1386
Coricidin HBP Cough and Cold,

1386
Coricidin HBP Maximum

Strength Flu, 1386
Coricidin HBP Nighttime Multi-

Symptom Cold, 1386
Cormax, 371
Correctol, 218, 457
Cortacet, 371
Cortaid, 371
Cortate, 371
Cort-Dome, 371
Cortef, 363
Cortef Feminine Itch, 371
Cortenema, 363
Corticaine, 371
CORTICOSTEROIDS, 71

betamethasone, 363, 371
budesonide, 357, 360, 363
CORTICOSTEROIDS
(SYSTEMIC), 363

cortisone, 363
dexamethasone, 363, 1404,
C1

hydrocortisone, 363, 371
methylPREDNISolone, 363,
C2, C15

prednisoLONE, 363, 1405,
C10, C15

predniSONE, 363, C10, C15
triamcinolone, 360, 363,
371

CORTICOSTEROIDS (INHALATION),
357

beclomethasone, 357, 360
budesonide, 357, 360, 363
flunisolide, 357, 360
fluticasone, 357, 360, 371
mometasone, 357, 360, 371,
1380

CORTICOSTEROIDS
(MINERALOCORTICOID)

fludrocortisone, 577
CORTICOSTEROIDS (NASAL), 360

beclomethasone, 357, 360
budesonide, 357, 360, 363
ciclesonide, 360, 1380
flunisolide, 357, 360
fluticasone, 357, 360, 371
mometasone, 357, 360, 371,
1380

triamcinolone, 360, 363,
371

CORTICOSTEROIDS (SYSTEMIC), 363
betamethasone, 363, 371
budesonide, 357, 360, 363
cortisone, 363
dexamethasone, 363, 1404,
C1

hydrocortisone, 363, 371
methylPREDNISolone, 363,
C2, C15

prednisoLONE, 363, 1405,
C10, C15

predniSONE, 363, C10, C15
triamcinolone, 360, 363,
371

CORTICOSTEROIDS (TOPICAL)
alclometasone, 371
amcinonide, 371
betamethasone, 363, 371
clobetasol, 371
clocortolone, 371
desonide, 371
desoximetasone, 371
diflorasone, 371
fluocinolone, 371
fluocinonide, 371
flurandrenolide, 371
fluticasone, 357, 360, 371
halcinonide, 371
halobetasol, 371

hydrocortisone, 363, 371
mometasone, 357, 360, 371,
1380

prednicarbate, 371
triamcinolone, 360, 363,
371

CORTICOSTEROIDS (TOPICAL/
LOCAL), 371

Corticreme, 371
Cortifair, 371
Cortifoam, 371
cortisone, 363
Cortisporin Otic Solution/

Suspension, 1386
Cortisporin Topical Cream, 1386
Cortizone, 371
Cortrosyn, C6
Corvert, 681
Coryphen, 1129
Corzide 40/5, 1386
Corzide 80/5, 1386
COSMETIC AGENTS

incobotulinumtoxinA, 1376
rimabotulinumtoxinb, 1378

Cosopt Ophthalmic Solution,
1386

Cosopt PF, 1380
Cotazym-S Capsule (EC), C13
Cough Syrup Expectorant, 638
Coumadin, 1299, C6
COUMARINS

warfarin, 1299
Covera-HS, 1275
Covera HS, C4
Covera-HS Tablet (SR), C13
Coversyl, 159
Coversyl Plus, 1386
Coversyl Plus HD, 1386
Coversyl Plus LD, 1386
COX-2 INHIBITORS

celecoxib, 282
Cozaar, 166, C4, C6
CPS, 1350
Creon, 981, 1386
Creon 5,10, C6, C13
Creo-Terpin, 422
Crestor, 654
Crinone, 1055
Crixivan, 1331
Crixivan Capsule, C13
crizotinib, 373
Crolom, 1406
cromolyn, 1406
Cruex, 171
Cryselle, 349, 1386
Crystapen, 999
Cubicin, 393
cum flore, 1362
Cuprimine, 1335
Curacao aloe, 1345
Cutivate, 371
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Cuvposa, 625
cyanocobalamin, 1287
Cyanokit, 1287
Cyclafem 7/7/7, 349
Cyclafem 7/7/7 Phase I, 1386
Cyclafem 7/7/7 Phase II, 1386
Cyclafem 7/7/7 Phase III, 1386
Cyclessa, 349
Cyclessa Phase I, 1386
Cyclessa Phase II, 1386
Cyclessa Phase III, 1386
CYCLIC LIPOPEPTIDE ANTIBACTERIAL

AGENTS
DAPTOmycin, 393, C6, C15

cyclobenzaprine, 375, C3
Cyclocort, 371
Cyclogyl, 1405
Cyclomen, 1328
Cyclomydril Ophthalmic

Solution, 1386
cyclopentolate, 1405
cyclophosphamide, 376
CYCLOPYRROLONES

eszopiclone, 529
cycloSERINE, C6, C15
Cycloset, 1324
cycloSPORINE, 379, 1406, C1,

C6, C15
Cylate, 1405
Cymbalta, 481, C4, C6
Cymbalta Capsule (SR), C13
cyproheptadine, C3
CYSTIC FIBROSIS THERAPY ADJUNCTS

ivacaftor, 1377
cytarabine, 382
CytoGam, 1327
cytomegalovirus immune

globulin, 1327
CYTOPROTECTIVE AGENTS

amifostine, 127
misoprostol, 870, C9
palifermin, 974

Cytosar, 382
Cytosar-U, 382
cytosine arabinoside, 382
Cytotec, 870
Cytovene, 616
Cytovene Capsule, C13

D
dabigatran, 387
dacarbazine, 388
Dacodyl, 218
Dacogen, 402
DACTINomycin, C6, C15
Dakrina, 1403
Dalacin C, 326
Dalacin T, 326
dalfampridine, 390
Daliresp, 1124
Dallergy-JR Capsule (SR), C13
Dallergy Tablet (SR), C13
Dalmane, C3– C4
dalteparin, 647
danazol, 1328

Dang Gui, 1351
Danocrine, 1328
Dantrium, 390
dantrolene, 390
Daptacel, 1433
Daptacel (DTaP), C6
DAPTOmycin, 393, C6, C15
darbepoetin, 395
darifenacin, 397
darunavir, 398, 1380
Darvocet, C6
Darvon, C3– C4, C6
DAUNOrubicin, C6, C15
DAUNOrubicin citrate

liposomal, C6
DAUNOrubicin hydrochloride,

400
Daypro, 956, C3
Dayquil Cold & Flu Relief

Liquid, 1386
Daytrana, 846
DDAVP, 410
DDAVP Rhinal Tube, 410
DDAVP Rhinyle Drops, 410
ddI, 1328
Decadron, 363
Decavac, 1439
decitabine, 402
Deconamine SR Capsule (SR),

C13
deferoxamine, 404
degarelix, 405
Degas, 1149
Delatestryl, 1199
Delestrogen, 523
Delsym, 422
Delta-D, 1290
Demadex, 1240
Demerol, 822, 1423, C3– C4
Demon chaser, 1368
Denavir, C6
denosumab, 406
Depacon, 1258
Depakene, 1258, C4
Depakene (SR, C4, C13
Depakote, 1258, C4, C6
Depakote ER, 1258, C6
Depakote ER Tablet (SR), C13
Depakote Sprinkle, 1258
Depakote Tablet (SR), C13
Depen, 1335
DepoCyt, 382
DepoDur, 881, C4
Depo-Estradiol, 523
Depo-Medrol, 363, C6
Depo-Provera, 350, 814, C6
Depo-subQ Provera 104, 350, C6
Depo-Sub Q Provera 104, 814
Depo-Testosterone, 1199
Dermabet, 371
Dermacort, 371
Derma-Smoothe/FS, 371
Dermatop, 371
DermiCort, 371
Dermovate, 371

Dermtex HC, 371
Desferal, 404
desipramine, 408, C4, C6
desmopressin, 410
Desocort, 371
Desogen, 349, 1386
Desonate, 371
desonide, 371
DesOwen, 371
Desoxi, 371
desoximetasone, 371
dessicated thyroid, C3
desvenlafaxine, 412
Desyrel, 1246
Detrol, 1233
Detrol LA, 1233
Detrol LA Capsule (SR), C13
DexAlone, 422
dexamethasone, 363, 1404,

C1
Dexasone, 363
dexchlorpheniramine, C3
Dexedrine, 420
DexFerrum, 729
Dexilant, 414
dexlansoprazole, 414
dexmedetomidine, 415
dexmethylphenidate, 417, C6
DexPak, 363
dexrazoxane, 418
dextroamphetamine, 420,

1381
dextromethorphan, 422
D.H.E. 45, 507
DiaBeta, 1168, C6
DiabetAid Pain and Tingling

Relief, 261
Diabetic Tussin, 638
Diabinese, C3, C6
DIAGNOSTIC AGENTS (CORONARY

VASODILATORS)
dipyridamole, 1329, C3

Dialume, 125
Diamox, 100, C6
Diamox Sequels, 100
Diar-aid Caplets, 794
Diastat, 423
Diazemuls, 423
diazepam, 423, C1, C3–C4
DIBENZO-OXEPINO PYRROLES

asenapine, 182
Dicarbosil, 255
DICLOFENAC, 427, 1406
diclofenac epolamine

(transdermal patch), 427
diclofenac potassium (oral),

427
diclofenac sodium (oral), 427
diclofenac sodium (topical

gel), 427
diclofenac sodium (topical

solution), 427
dicloxacillin, 1003
dicyclomine, 430, C3
didanosine, 1328
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dideoxyinosine, 1328
difenoxin/atropine, 446
Dificid, 566
diflorasone, 371
Diflucan, 572, C6
difluprednate, 1405
DIGESTIVE AGENT

pancrelipase, 981, 1380
Digibind, 435
DigiFab, 435
DIGITALIS GLYCOSIDES

digoxin, 431, C1, C3–C4
digoxin, 431, C1, C3–C4
digoxin immune Fab, 435
DIHYDROCARBOSTYRIL

ARIPiprazole, 179, C4–C5,
C15

dihydroergotamine, 507
1,25-dihydroxycholecalciferol, 1290
Dilacor XR, 437, C4, C6
Dilacor XR Capsule (SR), C13
Dilantin, 1019, C4
Dilatrate-SR, 735
Dilatrate SR, C4
Dilatrate-SR Capsule (SR), C13
Dilaudid, 665, 1422, C4, C6
Dilaudid-5, C6
Dilaudid-HP, 665
Diltia XT, 437
diltiazem, 437, C4
Diltiazem LA, C4, C13
dimenhyDRINATE, 439, C4,

C6, C15
Dimetabs, 439
Dimetane Allergy, 443
Dimetapp Cold & Allergy

Chewable Tablets, 1386
Dimetapp Cold & Allergy Syrup,

1386
Dimetapp Cold & Cough Syrup,

1386
Dimetapp Long-Acting Cough

Plus Cold Syrup, 1386
Dimetapp Multi-Symptom Cold

& Flu Syrup, 1386
Dimetapp Nighttime Cold &

Congestion Syrup, 1386
Dinate, 439
dinoprostone, 441
Diocarpine, 1404
Diocto, 457
Diodex, 1404
Diogent, 1402
Diomycin, 1402
Dionephrine, 1407
Diopentolate, 1405
Diopred, 1405
Diopticon, 1407
Dioptrol, 363
Diosulf, 1402
Diotrope, 1406

Dioval, C6
Diovan, 166, C4, C6
Diovan HCT 80/12.5, 1386
Diovan HCT 160/12.5, 1386
Diovan HCT 160/25, 1386
Diovan HCT 320/12.5, 1387
Diovan HCT 320/25, 1387
Diovol Plus, 805
Dipentum, 944
DIPEPTIDYL PEPTIASE-4 (DDP-4)

INHIBITORS
linagliptin, 786
saxagliptin, 1135

Diphen AF, 443
Diphen Cough, 443
Diphenhist, 443
diphenhydrAMINE, 443, C1,

C3–C4, C6, C15
diphenoxylate/atropine, 446
Diphtheria toxoid, 1433
dipivefrin, 1408
Dipridacot, 1329
Diprivan, 1061, C6
Diprolene, 371
Diprolene AF, 371
dipyridamole, 1329, C3
Disalcid, 1129
disopyramide, C3–C4, C6
DisperMox, 143
disulfiram, 1329
Ditropan, 961, C3, C6
Ditropan XL, 961
Ditropan XL Tablet (SR), C13
DIURETICS, 450, 73, C4

acetaZOLAMIDE, 100, C1,
C5, C15

aMILoride, 447, C5, C15
bumetanide, 231, C1, C4
chlorothiazide, 449
chlorthalidone (thiazide–
like), 449

DIURETICS (POTASSIUM-
SPARING), 447

DIURETICS (THIAZIDE), 449
furosemide, 609, C1, C4
hydrochlorothiazide, 449,
C4

mannitol, 810, 1380
metolazone, 851, C9
spironolactone, 447
triamterene, 447

DIURETICS (POTASSIUM-
SPARING), 447

DIURETICS (THIAZIDE), 449
Diuril, 449
Divalproex ER Tablet (SR), C13
divalproex sodium, 1258
Divigel, 523
Dixarit, 332
DMARDS. See DISEASE-MODIFYING

ANTIRHEUMATIC DRUGS.
adalimumab, 107

certolizumab pegol, 299
golimumab, 628

DM Syrup, 422
Doan’s Backache Pills, 1129
Doan’s Extra Strength, 1129
DOBUTamine, 452, C6, C15
Dobutrex, 452
Docefrez, 453
DOCEtaxel, 453, C15
docosanol, 456
DOCUSATE, 457
docusate calcium, 457
docusate sodium, 457
Docu-Soft, 457
Docusoft S, 457
dofetilide, 458
DOK, 457
dolasetron, 460
Dolgic, 244
Dolophine, 833, C4
DOM-Hydrochlorothiazide, 450
donepezil, 462
dong quai, 1351
Donnatal, C3
Donnatal Elixir, 1387
Donnatal Extentabs, 1387
Don Quai, 1351
DOPamine, 463, C6, C15
DOPAMINE AGONISTS, 266

bromocriptine, 1324, C4
cabergoline, 250
carbidopa/levodopa, 266
pramipexole, 1040, C4
rOPINIRole, 1125, C11, C16

Doral, C3– C4
Doribax, 465, C7
doripenem, 465
Dormax, 443
Dormiphen, 443
Doryx, 1204
dorzolamide, 1404
dorzolamide/timolol, 1380
Dosolax, 457
Dostinex, 250
doxazosin, 466, C3–C4
doxepin, 468, C3–C4
doxercalciferol, 1290
Doxidan, 218
Doxidan Tablet (SR), C13
Doxil, 474, C7
Doxine, 1076
DOXOrubicin, 471, C7, C15
DOXOrubicin, liposomal, 474,

C7
Doxy, 1204
Doxycin, 1204
doxycycline, 1204, C1
Doxytab, 1204
Dramamine, 439, C4
Dramamine Less Drowsy Formula,

813
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Dramanate, 439
Drenison, 371
Drisdol, 1290
Dristan Cold Multi-Symptom

Formula, 1387
Drixoral Allergy Sinus Tablet

(SR), C13
Drixoral Cold/Allergy Tablet (SR),

C13
Drixoral Liquid Cough Caps, 422
Drixoral Nondrowsy Tablet (SR),

C13
dronedarone, 477
droperidol, 479
drotrecogin, 1381
Droxia, 1330
Droxia Capsule, C13
Dry Eyes, Duratears Naturale,

1403
Dry Eye Therapy, 1403
DSS, 457
d4T, 1339
DTaP, 1433
DTIC, 388
DTIC-Dome, 388
Duac Topical Gel, 1387
DUCTUS ARTERIOSUS PATENCY

ADJUNCTS (IV ONLY)
indomethacin, 698, C2

Duetact 2/30, 1387
Duetact 4/30, 1387
Duexis, 1387
Dulcolax, 218, 457, C3
Dulcolax (bisacodyl), C7
Dulcolax (docusate sodium), C7
Dulcolax Magnesia Tablets, 806
Dulcolax Stool Softener, 457
Dulcolax Tablet, C7, C13
Dulera 100/5, 1387
Dulera 200/5, 1387
DULoxetine, 481, C4, C7, C15
DuoNeb, 1387
Duraclon, 332, C3
Duragesic, 555, C4
Duramorph, 881, C4
Durasal, C7
Durezol, 1405, C7
Duricef, 283, C7
dutasteride, 483
Duvoid, 1324
Dwelle, 1403
Dyazide, 1387, C4
Dynacin, 1204, C7
DynaCirc, 739, C7
DynaCirc CR, 739, C4
DynaCirc CR Tablet (SR), C13
Dyrenium, 447

E
E-200, 1293
E-400, 1293
E-1000, 1293
Easprin, 1129
Easprin Tablet (EC), C13
echinacea (Echinacea Purpurea),

1352

ECHINOCANDINS
anidulafungin, 169, C1
caspofungin, 276, C1
micafungin, 859, C2

echothiophate, 1404
EC-Naprosyn, 900
EC-Naprosyn Tablet (EC), C13
E-Complex-600, 1293
econazole, 171
Ecotrin, 1129
Edarbi, 165
Edarbyclor 40/12.5, 1387
Edarbyclor 40/25, 1387
Edecrin, C3
edetate calcium disodium, C7
edetate disodium, C7
ED-IN-SOL, 729
Edluar, 1316
Edur-Acin, 911
Edurant, 1109
E.E.S, 514
E.E.S. 400 Tablet (EC), C13
efavirenz, 485
Effer-K, 1037
Effer-K Tablet (EVT), C13
Effer-Syllium, 1072
Effexor, 1273, C4, C7
Effexor XR, 1273, C7
Effexor XR Capsule (SR), C13
Effient, 1044
eflornithine (topical), 1329
Efudex, 586
Egrifta, 1198
Elavil, 140, C4
Eldepryl, 1138, C4
ELECTROLYTE MODIFIERS, 1160

conivaptan, 347
sevelamer, 1145
sodium polystyrene
sulfonate, 1160

tolvaptan, 1234
zoledronic acid, 1312

Elestat, 1401
Elestrin, 523
eletriptan, 487
Elidel, 1027
Eligard, 774
Elimite, 1011
Eliphos, 255
Elitek, 1096
ElixSure Children’s Cough Syrup, 422
Ella, 350
Ellence, 498
Elmiron, 1010
Elocom, 371
Elocon, 371
Eloxatin, 954
Elspar, 184
Eltroxin, 779
Emadine, 1401
Embeda, 881
Embeline, 371
Embeline E, 371
emedastine, 1401
Emend, 175

EMERGENCY CONTRACEPTIVE, 350
EMLA, 784
EMLA Topical Cream, 1387
Emo-Cort, 371
Emoquette, 349, 1387
Emsam, 1140
emtricitabine, 488
Emtriva, 488
E-Mycin, 514
Enablex, 397
Enablex Tablet (SR), C13
enalapril/enalaprilat, 159, C1,

C4
Enbrel, 530, C7
Endocet 5/325, 1387
Endocet 7.5/325, 1387
Endocet 10/325, 1387
Endocet 7.5/500, 1387
Endocet 10/650, 1387
Endodan, 1387
Endolor, 244
Endometrin, 1055
Enemeez, 457
enfuvirtide, 1330
Engerix-B, 1434, 1437
Engerix-B adult, C7
Engerix-B pediatric/adolescent, C7
Enjuvia, 526, C7
Enlon Plus, 1387
enoxaparin, 647
Enpresse, 349
Enpresse 28 Phase I, 1387
Enpresse 28 Phase II, 1387
Enpresse 28 Phase III, 1387
entacapone, 489, C4
entecavir, 491
Entocort EC, 363
Entocort EC Capsule (EC), C13
Entrophen, 1129
Enulose, 757
ENZYME INHIBITORS, 619

abiraterone, 1373
disulfiram, 1329
erlotinib, 511
gefitinib, 618
imatinib, 688
irinotecan, 726
lapatinib, 765
linagliptin, 786
nilotinib, 920
sitaGLIPtin, 1154, 1381,
C11, C16

temsirolimus, 1340
topotecan, 1238

ENZYMES
asparaginase, 184
glucarpidase, 1376
pegaspargase, 993
pegloticase, 996
rasburicase, 1096

ePHEDrine, C7, C15
EPIDURAL LOCAL

ANESTHETICS, 492
bupivacaine, 492
ropivacaine, 492
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Epifoam Aerosol Foam, 1387
Epimorph, 881
epinastine, 1401
EPINEPHrine, 494, C7, C15
EpiPen, 494
epirubicin, 498
Epitol, 263
Epival, 1258
Epivir, 758
Epivir-HBV, 758
eplerenone, 501
epoetin, 502
Epogen, 502
EPOTHILONE B ANALOGUES, 743

ixabepilone, 742
Eprex, 502
eprosartan, 166, C4
eptifibatide, 505
Epzicom, 1387
Equetro, 263
Equetro Capsule (SR), C13
Equilet, 255
Eraxis, 169
Erbitux, 301
ERECTILE DYSFUNCTION AGENTS

sildenafil, 1146
tadalafil, 1180
vardenafil, 1266

ergocalciferol, 1290
ergoloid mesylates, C3
Ergomar, 507
Ergomar (Sublingual form), C13
ERGOT ALKALOIDS

dihydroergotamine, 507
ergotamine, 507
methylergonovine, 843

ergotamine, 507
eribulin, 509
Erivedge, 1379
erlotinib, 511
Errin, 350
ertapenem, 512
Erwinase, 184
Erybid, 514
Eryc, 514
Erygel, 514
EryPed, 514
Erysol, 514
Ery-Tab, 514
Ery-Tab Tablet (EC), C13
Erythomycin Delayed-Release

Capsule (pellets), C13
Erythrocin, 514
Erythro-EC, 514
Erythro-ES, 514
ERYTHROMYCIN, 514, 1402,

C1
erythromycin base, 514
Erythromycin Base Tablet (EC),

C13
erythromycin ethylsuccinate,

514

erythromycin lactobionate,
514

erythromycin stearate, 514
Erythromycin Stearate Tablet

(EC), C13
erythromycin (topical), 514
erythropoietin, 502
Erythro-S, 514
escitalopram, 517, C4
Esgic, 244
Esgic-Plus, 244, 1387
esmolol, 518
esomeprazole, 521
estazolam, C4
Estrace, 523
Estraderm, 523
ESTRADIOL, 523
estradiol acetate, 523
estradiol cypionate, 523
estradiol topical emulsion,

523
estradiol topical gel, 523
estradiol transdermal spray,

523
estradiol transdermal system,

523
estradiol vaginal ring, 523
estradiol vaginal tablet, 523
estradiol valerate, 523
estradiol valerate/dienogest,

350
Estradot, 523
Estrasorb, 523
Estratest, C7
Estratest HS, C7
Estring, 523
EstroGel, 523
ESTROGENS, 1381, C3

ESTRADIOL, 523
estradiol acetate, 523
estradiol cypionate, 523
estradiol topical emulsion,
523

estradiol topical gel, 523
estradiol transdermal spray,
523

estradiol transdermal
system, 523

estradiol vaginal ring, 523
estradiol vaginal tablet, 523
estradiol valerate, 523
estrogens, conjugated
(equine), 526

estrogens, conjugated
(synthetic, A), 526

estrogens, conjugated
(synthetic, B), 526

estrogens, conjugated
(equine), 526

estrogens, conjugated
(synthetic, A), 526

estrogens, conjugated
(synthetic, B), 526

Estrostep Fe, 349
Estrostep Fe Phase I, 1387
Estrostep Fe Phase II, 1387
Estrostep Fe Phase III, 1387
Estrostep Fe Phase IV, 1387
eszopiclone, 529
etanercept, 530
ethacrynic acid, C1, C3
ethambutol, 532, C7
ethinyl estradiol/desogestrel,

349
ethinyl estradiol/

drospirenone, 349
ethinyl estradiol/ethynodiol,

349
ethinyl estradiol/etonogestrel,

350
ethinyl estradiol/

levonorgestrel, 349–350
ethinyl estradiol/

norelgestromin, 350
ethinyl estradiol/

norethindrone, 349
ethinyl estradiol/norgestimate,

349
ethinyl estradiol/norgestrel,

349
Ethmozine, C7
ethosuximide, C4
Ethyol, 127
Etibi, 532
etodolac, 533
etonogestrel, 350
Etopophos, 535
etoposide, 535
etoposide phosphate, 535
ETOPOSIDES, 535
etravirine, 537
Euglucon, 1168
Eulexin, 1330
Euthyrox, 779
EvaMist, 523
everolimus, 539
Evista, 1090, C7
Evista Tablet, C13
E-Vitamin, 1293
Evoclin, 326
Exalgo, 665
Excedrin Back and Body, 1387
Excedrin Extra Strength, 1387
Excedrin IB, 678
Excedrin Menstrual Complete,

1387
Excedrin Migraine, 1387
Excedrin P.M., 1387
Excedrin Sinus Headache, 1387
Excedrin Tension Headache, 1387
Exelderm, 171
Exelon, 1121
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exemestane, 1375
exenatide, 542, 1380
Exforge 5/160, 1387
Exforge 5/320, 1387
Exforge 10/160, 1387
Exforge 10/320, 1387
Exforge HCT 5/160/12.5, 1387
Exforge HCT 5/160/25, 1387
Exforge HCT 10/160/12.5, 1387
Exforge HCT 10/160/25, 1387
Exforge HCT 10/320/25, 1387
Ex-Lax, 1142
Ex-Lax Chocolate, 1142
Ex-Lax Ultra, 218
Exparel, 1374
EXPECTORANT

guaiFENesin, 638, C7, C15
Expectorant Syrup, 638
Extavia, 719
EXTENDED-CYCLE ORAL

CONTRACEPTIVE, 350
EXTENDED SPECTRUM PENICILLINS,

1030, 1219
piperacillin/tazobactam,
1030, C2

ticarcillin/clavulanate, 1219,
C2

Extina, 171
Extra Strength Gas-X, 1149
Extra Strength Maalox GRF Gas

Relief Formula, 1149
Eye-Lube-A, 1403
ezetimibe, 543
Ezetrol, 543
ezogabine, 1376

F
FACIAL HAIR REMOVERS (TOPICAL)

eflornithine (topical), 1329
Factive, 580
factor IX complex, C7, C13
FACTOR XA INHIBITORS

rivaroxaban, 1120
famciclovir, 545
famotidine, 650, C1
fampridine, 390
Famvir, 545
Fanapt, 686, C7
Fasturtec, 1096
FAT-SOLUBLE VITAMINS

calcitriol, 1290, C1
cholecalciferol, 1290
doxercalciferol, 1290
ergocalciferol, 1290
paricalcitol, 1290
phytonadione, 1024, C2
VITAMIN D COMPOUNDS,
1290

vitamin E, 1293
FATTY ACIDS

omega-3-acid ethyl esters,
946

FazaClo, 338, C4
Fe50, 729
Featherfew, 1353

Featherfoil, 1353
febuxostat, 546
Feen-a-mint Tablet (EC), C13
felbamate, C4
Felbatol, C4
Feldene, C3
Feldene Capsule (MMI), C13
felodipine, 547, C4
Femara, 770, C7
Femcon Fe, 349, 1388
Femhrt 1/5, 1388
Femhrt, 349, C7
Femhrt 0.5/2.5, 1388
Femilax, 218
Femiron, 729
Femring, 523
Femtrace, 523
fenofibrate, 549
fenofibric acid, 550, 1381
Fenoglide, 549
Fenomax, 549
fentanyl, 1380, 1422, 1424,

C1, C4, C7, C15
fentaNYL (buccal soluble

film), 557
fentaNYL (buccal tablet), 557
fentaNYL (nasal spray), 557
fentaNYL (oral transmucosal

lozenge), 557
fentaNYL (parenteral), 552
fentaNYL (sublingual tablet),

557
fentaNYL (transdermal), 555,

1424
FENTANYL (TRANSMUCOSAL),

557
Fentora, 557, C4
Fentora Tablet, C13
Feosol, 729, C3
Feosol Tablet (EC), C13
Feostat, 729
Feraheme, 562
Feratab, 729
Feratab Tablet (EC), C13
Fer-gen-sol, 729
Fergon, 729
Fergon Tablet (EC), C13
Fer-In-Sol, 729
Fer-Iron, 729
Fero-Grad, 729
Fero-Grad 500 mg Tablet (SR),

C13
Ferralet, 729
Ferrlecit, 729
Ferro-Sequels, 1388
Ferro-Sequels Tablet (SR), C13
ferrous fumarate, 729
ferrous gluconate, 729
ferrous sulfate, 729, C3
Fertinic, 729
ferumoxytol, 562
fesoterodine, 563
Feverall, 98
feverfew, 1353
Fexmid, C3

fexofenadine, 565
Fiberall, 1072
Fibrepur, 1072
FIBRIC ACID DERIVATIVES

fenofibrate, 549
fenofibric acid, 550, 1381
gemfibrozil, 622

Fibricor, 550
FIBRINOLYSIS INHIBITORS

aminocaproic acid, 129, C1
fidaxomicin, 566
filgrastim, 566
finasteride, 568
fingolimod, 569
Fioricet, 244, 1388, C7
Fioricet with Codeine, 1388
Fiorinal, 244, 1388, C7
Fiorinal with Codeine, 1388
Fiortal, 244
Firmagon, 405
FIRST-GENERATION CEPHALOSPORINS

cefadroxil, 283
ceFAZolin, 283, C1, C6, C15
cephalexin, 283
CEPHALOSPORINS—FIRST
GENERATION, 283

Flagyl, 856
Flagyl ER, 856
Flagyl ER Tablet (SR), C13
Flarex, 1405
Flatulex, 1149
Flavorcee, 1323
flavoxATE, C7, C15
flecainide, 571
Flector, 427
Fleet Enema, 1023
Fleet Laxative, 218
Fleet Laxative Tablet (EC), C13
Fleet Pedialax, 457
Fleet Sof-Lax, 457
Fletchers’ Castoria, 1142
Flexeril, 375, C3
Flirtwort Midsummer Daisy, 1353
Flomax, 1183
Flomax Capsule (SR), C13
Flonase, 360, C7
Florinef, 577
Flovent, C7
Flovent Diskus, 357
Flovent HFA, 357
Floxin, 580
Fluad, 1380
Fluarix, 1435, 1438
fluconazole, 572, C1
Fludara, 575
fludarabine, 575
fludrocortisone, 577
FluLaval, 1435, 1438
flumazenil, 578, C1, C7
FluMist, 1435, 1438
flunisolide, 357, 360
fluocinolone, 371
fluocinonide, 371
Fluoderm, 371
fluorometholone, 1405
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Fluoroplex, 586
FLUOROQUINOLONES, 580

ciprofloxacin, 580, 1402, C1
gemifloxacin, 580
levofloxacin, 580, 1402, C8
moxifloxacin, 580, 1402
norfloxacin, 580
ofloxacin, 580, 1402

fluorouracil, 586
FLUoxetine, 589, C3–C4, C7,

C15
fluPHENAZine, C4, C15
flurandrenolide, 371
flurazepam, C3–C4
flurbiprofen, 1407
flutamide, 1330
fluticasone, 357, 360, 371
fluvastatin, 654
Fluvirin, 1435, 1438
fluvoxaMINE, 592, C4, C7, C15
Fluzone, 1380, 1435, 1438
FML, 1405
FML Forte, 1405
Focalin, 417
Focalin XR, 417
Focalin XR Capsule (SR), C13
FoilleCort, 371
folate, 594
FOLATE ANTAGONISTS, 1250

PEMEtrexed, 997, C10, C16
trimethoprim/
sulfamethoxazole, 1250,
C2

Folex, C7
folic acid, 594, C7
FOLIC ACID ANALOGUES

leucovorin calcium, 771, C8
folinic acid, 771
folinic acid (leucovorin

calcium), C7
Foltx, C7
Folvite, 594
fomepizole, C7
fondaparinux, 595
Foradil, 597, C7
Forfivo XL, 1380
formoterol, 597
Formula 44 Custom Care Chesty

Cough Medicine Liquid, 1388
Formula 44 Custom Care Cough

& Cold PM Liquid, 1388
Formulex, 430
Fortamet, 831
Fortaz, 292
Fortical, 253, C7
Fortolin, 98
Fosamax, 116
Fosamax Plus D 70/2800, 1388
Fosamax Plus D 70/5600, 1388
Fosamax Tablet (SR), C13
fosamprenavir, 599

fosaprepitant (injection), 175
foscarnet, 602, C1
Foscavir, 602
fosinopril, 159, C4
fosphenytoin, 603, C1
fospropofol, 606
Fosrenol, 765
fossil tree, 1357
FOURPHASIC ORAL CONTRACEPTIVES,

350
FOURTH-GENERATION CEPHALOSPORINS

cefepime, 278, C1
Fragmin, 647
Fragrant Valerian, 1369
Frova, 607
frovatriptan, 607
5-FU, 586
Fumasorb, 729
Fumerin, 729
Fungizone, 150
Fungoid, 171
Furadantin, 925, C3
furosemide, 609, C1, C4
FUSION INHIBITORS

enfuvirtide, 1330
FUSION PROTEINS

belatacept, 208
Fuzeon, 1330

G
gabapentin, 613, C4
Gabatril, C4
Gabitril, 1217
Gablofen, 205
galantamine, 615
GAMMA AMINOBUTYRIC ACID (GABA)

ANALOGUES
acamprosate calcium, 1321
pregabalin, 1046, C4

gamma benzene hexachloride,
787

ganciclovir, 616, 1403, C1
Ganidin NR, 638
Garamycin, 130, 1402
Gardasil, 658, 1436– 1437
Garden Valerian, 1369
garlic, 1354
GASTROINTESTINAL ANTI-

INFLAMMATORIES
certolizumab pegol, 299
inFLIXimab, 700, C8, C16
mesalamine, 827
olsalazine, 944
sulfaSALAzine, 1167, C11,
C16

Gas-X, 1149
gatifloxacin, 1402
Gaviscon Extra Strength, 1388
Gaviscon Extra-Strength Liquid,

1388

Gaviscon Liquid, 1388
Gaviscon Regular Strength, 1388
GBH, 787
G-CSF, 566
gefitinib, 618
Gelnique, 961, C3
Gelusil, 1388
gemcitabine, 620
gemfibrozil, 622
gemifloxacin, 580
gemtuzumab, 1381
Gemzar, 620
Genacote, 1129
Genahist, 443
Genasyme, 1149
Gencalc, 255
GENERAL ANESTHETICS

fospropofol, 606
propofol, 1061

Generlac, 757
gengibre, 1355
Gengraf, 379
Genoptic, 1402
Genotropin, 634
Genpril, 678
Gentak, 1402
gentamicin, 130, 1402, C1, C7
Genteal Lubricant Eye Gel, 1403
gentian violet, C7
Gen-Triazolam, 1249
Gen-XENE, 336
Geodon, 1310, C4
Gianvi, 349, 1388
Giazo, 1380
Gilenya, 569
ginger root, 1355
ginger (Zingiber Officinale), 1355
ginkgo, 1357
ginkgo folium, 1357
ginseng (Panax Ginseng), 1358
GI PROTECTANTS

sucralfate, 1165
glacial acetic acid, C7
Gleevec, 688
Gleevec Tablet, C13
Gliadel, 271
glimepiride, 1168
glipiZIDE, 1168, C7, C15
glipiZIDE Tablet (SR), C13
GlucaGen, 623
glucagon, 623
GLUCAGON-LIKE PEPTIDE-1 (GLP-1)

RECEPTOR AGONISTS
liraglutide, 791

glucarpidase, 1376
Gluconorm, 1097
Glucophage, 831
Glucophage XR, 831
Glucophage XR Tablet (SR), C13
glucosamine, 1360
ALPHA-GLUCOSIDASE INHIBITORS

acarbose, 96
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Glucotrol, 1168
Glucotrol XL, 1168
Glucotrol XL Tablet (SR), C13
Glucovance 1.25/250, 1388
Glucovance 2.5/500, 1388
Glucovance 5/500, 1388
Glumetza, 831
Glumetza Tablet (SR), C13
glyBURIDE, 1168, C7, C15
GlycoLax, 1032
GLYCOPROTEIN IIB/IIIA INHIBITORS

eptifibatide, 505
tirofiban, 1226

glycopyrrolate, 625, C1
GLYCYLCYCLINES

tigecycline, 1221
Glynase PresTab, 1168
G-Mycin, 130
GNRH ANTAGONIST

degarelix, 405
Goatweed, 1368
gold sodium thiomalate, 1381
golimumab, 628
Golytely, 1033, 1388
Golytely Packets, 1388
GONADOTROPIN-RELEASING HORMONES

goserelin, 630
leuprolide, 774
nafarelin, 894

goserelin, 630
Gralise, 613
granisetron, C1
granisetron (oral and IV),

632
granisetron (transdermal),

632
Granulex, C7
Granulex Topical Aerosol, 1388
granulocyte colony stimulating

factor, 566
grape seed extract, 1361
Gravol, 439
green tea, 1361
GROWTH HORMONE-RELEASING

FACTOR ANALOGUES
tesamorelin, 1198

GROWTH HORMONES, 634
somatropin (recombinant),
634

Guaifed Capsule (SR), C13
guaiFENesin, 638, C7, C15
guaiFENesinTablet (SR), C13
Guaifenex DM, C13
Guaituss AC Syrup, 1388
guanFACINE, 639, C7, C15
Guiatuss, 638
Gynecort, 371
Gyne-Lotrimin-3, 173
Gynezole-1, 173

H
Haemophilus b conjugate

vaccine, 1433
hagedorn, 1362
HAIR REGROWTH STIMULANTS

finasteride, 568

Halaven, 509
halcinonide, 371
Halcion, 1249, C3– C4
Haldol, 641, C4
Haldol Decanoate, 641
Halfprin, 1129
Halfprin 81 Tablet (EC), C13
halobetasol, 371
Halog, 371
haloperidol, 641, C4
Haltran, 678
Hardhay, 1368
Havrix, 1434, 1437
hawthorn (Crataegus Species),

1362
HBIG (hepatitis B immune

globulin), C7
Headache Tablets, 1129
Healon, C7
Healthprin, 1129
HEAVY METAL ANTAGONISTS

deferoxamine, 404
HEAVY METALS

arsenic trioxide, 1323
Hectorol, 1290
HEDGEHOG PATHWAY INHIBITORS

vismodegib, 1379
Helidac, 1388
Hemocyte, 729
HEMOSTATIC AGENTS

aminocaproic acid, 129, C1
Hemril-HC, 371
HepA, 1434, 1437
Hepalean, 644
heparin, 644, C7
HEPARIN-LIKE COMPOUNDS

pentosan, 1010
HEPARINS (LOW MOLECULAR

WEIGHT), 647
Hepatitis A vaccine, 1434,

1437
Hepatitis B vaccine, 1434,

1437
HepB, 1434, 1437
Hep-Lock, 644
Hep-Lock U/P, 644
Herceptin, 1244
Hespan, C7
Hexit, 787
Hib, 1433
Hiberix, 1433
Hi-Cor, 371
HISTAMINE H2 ANTAGONISTS,

650
cimetidine, 650, C3
famotidine, 650, C1
HISTAMINE H2

ANTAGONISTS, 650
nizatidine, 650
ranitidine, 650, C2

Histantil, 1057
HMG-COA REDUCTASE INHIBITORS

atorvastatin, 654–655
fluvastatin, 654–655
lovastatin, 654–655

pitavastatin, 654–655
pravastatin, 654–655
rosuvastatin, 654–655
simvastatin, 655
STATINS, 654–655, 1381

HMG-COA REDUCTASE
INHIBITORS (STATINS),
654, 1381, C7

Hold, 422
Holy thistle, 1365
homatropine, 1405
hong shen, 1358
Horizant, 613
HORMONES, 75

CALCITONIN, 253
calcitonin (rDNA), 253
calcitonin (salmon), 253
danazol, 1328
desmopressin, 410
epoetin, 502
ESTRADIOL, 523
estradiol acetate, 523
estradiol cypionate, 523
estradiol topical emulsion,
523

estradiol topical gel, 523
estradiol transdermal spray,
523

estradiol transdermal
system, 523

estradiol vaginal ring, 523
estradiol vaginal tablet, 523
estradiol valerate, 523
estrogens, conjugated
(equine), 526

estrogens, conjugated
(synthetic, A), 526

estrogens, conjugated
(synthetic, B), 526

fludrocortisone, 577
glucagon, 623
goserelin, 253

GROWTH HORMONES, 634
hydroxyprogesterone
caproate, 670

insulin aspart protamine
suspension/insulin aspart
injection mixtures, rDNA
origin, 703

insulin aspart, rDNA origin,
711–712

insulin detemir, 709
insulin glargine, 709
insulin glulisine, 712
insulin lispro protamine
suspension/insulin lispro
injection mixtures, rDNA
origin, 703

insulin lispro, rDNA origin,
712

INSULIN (MIXTURES), 703
insulin, regular (injection,
concentrated), 707

INSULINS (LONG-ACTING),
709
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INSULINS (RAPID ACTING),
711–712

leuprolide, 774
levothyroxine, 779, C2, C8
medroxyPROGESTERone,
350, 814

megestrol, 816
nafarelin, 894
NPH insulin (isophane
insulin suspension), 705

NPH/regular insulin
mixtures, 703

octreotide, 939
oxytocin, 968
pramlintide, 1042
progesterone, 1055
somatropin (recombinant),
634

TESTOSTERONE, 1199
testosterone buccal system,
mucoadhesive, 1199

testosterone cypionate,
1199

testosterone enanthate,
1199

testosterone pellets, 1199
testosterone topical
solution, 1199

testosterone transdermal,
1199

triptorelin, 1342
vasopressin, 1269, C2

HORMONES (RDNA)
darbepoetin, 395

HPV4, 1436– 1437
HPV2, 1436– 1437
5-HT1 AGONISTS

almotriptan, 122
eletriptan, 487
frovatriptan, 607
naratriptan, 902
rizatriptan, 1122
SUMAtriptan, 1172, C11,
C16

ZOLMitriptan, 1315, C12
4-HT3 AGONISTS

tegaserod, 1339
5-HT3 ANTAGONISTS

dolasetron, 460
granisetron (oral and IV),
632

granisetron (transdermal),
632

ondansetron, 948, 1381, C2
palonosetron, 977

HumaLOG, 712, C7, C16
Humalog Mix 75/25, 703, 1388,

C7
Humalog Mix 50/50, 703, 1388
human papillomavirus

bivalent (types 16 and 18)
vaccine, recombinant, 658

human papillomavirus
quadrivalent (types 6, 11,
16, and 18) vaccine,
recombinant, 658

HUMAN PAPILLOMAVIRUS
VACCINE, 658

Human papillomavirus
vaccine, bivalent, 1436–
1437

Human papillomavirus
vaccine, quadrivalent,
1436–1437

Humapen Memoir (for use with
HumaLOG), C7

Humatrope, 634
Humira, 107
Humira Pen, C7
HumuLIN, C7, C16
HumuLIN 70/30, 703, C7
HumuLIN N, 705
HumuLIN R, 707
HumuLIN R Regular U-500

(Concentrated), 707
Hyalgan, C7
Hycamtin, 1238
Hycodan, 663
Hycort, 363, 371
Hycotuss Expectorant, 1388
HYDANTOINS

phenytoin, 1019, C2, C4
Hydergine, C3
Hyderm, 371
hydrALAZINE, 660, C1, C4, C7,

C15
hydralazine/isosorbide

dinitrate, 661
Hydrate, 439
Hydrea, 1330
Hydrea Capsule, C13
hydrochlorothiazide, 449, C4
Hydrocil, 1072
HYDROcodone, 663, C4, C7,

C16
HYDROcodone/acetaminophen,

663
HYDROcodone/ibuprofen, 663
hydrocortisone, 363, 371
hydrocortisone sodium

succinate, C1
Hydrogesic, C7
HYDROmorphone, 665, 1422,

1424, C4, C7, C16
Hydrostat IR, 665
Hydro-Tex, 371
hydroxocobalamin, 1287
hydroxychloroquine, 669
hydroxyprogesterone, 1380
hydroxyprogesterone

caproate, 670
hydroxyurea, 1330
hydrOXYzine, 672, C3–C4,

C7, C15

Hyomax, 673
hyoscyamine, 673, C3
HyperRHO S/D Full Dose, 1099
HyperRHO S/D Mini-Dose, 1099
HYPOCALCEMICS

CALCITONIN, 253
calcitonin (rDNA), 253
calcitonin (salmon), 253
cinacalcet, 315
pamidronate, 979
zoledronic acid, 1312

HYPOKALEMIC, 1160
sodium polystyrene
sulfonate, 1160

HYPOPHOSPHATEMICS
aluminum hydroxide, 125
lanthanum carbonate, 765,
C8

HypoTears, 1403
HypoTears PF, 1403
Hyrexin-50, 443
Hytinic, 729
Hytrin, 1193, C4
Hytuss, 638
Hytuss-2X, 638
Hyzaar 50/12.5, 1388
Hyzaar 100/12.5, 1388
Hyzaar 100/25, 1388
Hyzine-50, 672

I
ibandronate, 677
Ibudone, 663
Ibudone 5/200, 1388
Ibudone 10/200, 1388
ibuprofen (injection), 678
ibuprofen (oral), 678. See also

hydrocodone/ibuprofen.
ibutilide, 681
Icar, 729
Idamycin PFS, 682
IDArubicin, 682, C7, C16
Ifex, 684
ifosfamide, 684
IFOSFAMIDE DETOXIFYING AGENTS

mesna, 828
IL-2, 1321
iloperidone, 686
iloprost, 1331
imatinib, 688
imber, 1355
Imdur, 735, C4
Imdur Tablet (SR), C13
imipenem/cilastatin, 691, C2
imipramine, 693, C4
imiquimod, 695
Imitrex, 1172
Imitrex STATdose, 1172
IMMUNE GLOBULINS

botulism immune globulin,
1324
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IMMUNE GLOBULINS (continued)
cytomegalovirus immune
globulin, 1327

RHO(D) IMMUNE GLOBULIN,
1099

Rho(D) immune globulin IV,
1099

Rho(D) immune globulin
microdose IM, 1099

Rho(D) immune globulin
microdose IM, IV, 1099

Rho(D) immune globulin
standard dose IM, 1099

IMMUNE MODIFIERS, 696
imiquimod, 695
inteferon beta-1a, 719
interferon alpha-2b, 714
interferon beta-1b, 719
interferon alpha-n3, 714
INTERFERONS, ALPHA, 714
INTERFERONS, BETA, 719
mitoXANtrone, 873, C4
peginterferon alpha-2a, 714
peginterferon alpha-2b, 714

IMMUNE RESPONSE MODIFIERS, 696
imiquimod, 695
leflunomide, 767

IMMUNE STIMULANT, ANTI-
INFLAMMATORY, 1347

arnica, 1347
IMMUNE STIMULANTS, 1352

echinacea (Echinacea
Purpurea), 1352

IMMUNOSUPPRESSANTS, 540, 76
azaTHIOprine, 196, C5, C15
basiliximab, 206
belatacept, 208
belimumab, 210
chlorambucil, 1326
cyclophosphamide, 376
cycloSPORINE, 379, 1406,
C1, C6, C15

everolimus, 539
methotrexate, 838
muromonab-CD3, 886
mycophenolate mofetil, 888
mycophenolic acid, 888
sirolimus, 1152
TACROLIMUS, 1177, C2
tacrolimus (oral, IV), 1177
tacrolimus (topical), 1177
thalidomide, 1208
tocilizumab, 1230

IMMUNOSUPPRESSANTS (TOPICAL)
pimecrolimus, 1027

Imodium, 794
Imodium A-D, 794
Imodium Multi-Symptom Relief,

1388
Implanon, 350
Impril, 693
Imuran, 196
inamrinone, 1381, C2
Inapsine, 479
Incivek, 1186

incobotulinumtoxinA, 1376
INCRETIN MIMETIC AGENTS

exenatide, 542, 1380
indacaterol, 697
Indameth, 698
Inderal, 1064, C4, C7
Inderal LA, 1064
Inderal LA Capsule (SR), C13
Inderide 40/25, 1388
Indian Valerian, 1369
indinavir, 1331, C7
Indocid, 698
Indocin, 698
Indocin IV, 698
Indocin PDA, 698
Indocin SR, 698
Indocin SR Capsule (SR), C13
indomethacin, 698, C2
Infanrix, 1433
Infantaire, 98
InFeD, 729
inFLIXimab, 700, C8, C16
influenza vaccine, 1380, 1435,

1438
influenza virus vaccine, C8
Infumorph, 881
ingwer, 1355
ingwerwurzel, 1355
INH, 733
INJECTABLE CONTRACEPTIVE, 350
InnoPran XL, 1064, C4
InnoPran XL Capsule (SR), C13
Inocor, 1381
INOTROPICS, 1362

digoxin, 431, C1, C3–C4
DOBUTamine, 452, C6, C15
DOPamine, 463, C6, C15
hawthorne (Crataegus
Species), 1362

milrinone, 866, C2
Insomnal, 443
Inspra, 501, C8
Insta-Char, 1321
Insta-Char Aqueous Suspension,

1321
insulin aspart protamine

suspension/insulin aspart
injection mixtures, rDNA
origin, 703

insulin aspart, rDNA origin,
711

insulin detemir, 709
insulin glargine, 709
insulin glulisine, 712
insulin lispro protamine

suspension/insulin lispro
injection mixtures, rDNA
origin, 703

insulin lispro, rDNA origin,
712

INSULIN (MIXTURES), 703
insulin, regular (injection,

concentrated), 707
INSULINS (LONG-ACTING), 709
INSULINS (RAPID ACTING), 711

Insulin-Toronto, 707
inteferon beta-1a, 719
INTEGRASE STRAND TRANSFER

INHIBITORS (INSTIS)
raltegravir, 1091, 1380

Integrilin, 505
Intelence, 537
Intelence Tablet, C13
interferon alpha-2b, 714
interferon beta-1b, 719
interferon alpha-n3, 714
INTERFERONS

inteferon beta-1a, 719
interferon alpha-2b, 714
interferon beta-1b, 719
interferon alpha-n3, 714
INTERFERONS, ALPHA, 714
INTERFERONS, BETA, 719
peginterferon alpha-2a, 714
peginterferon alpha-2b, 714

interleukin-2, 1321
INTERLEUKIN ANTAGONISTS

tocilizumab, 1230
INTERLEUKINS

aldesleukin, 1321
oprelvekin, 950

INTERMEDIATE-ACTING
CORTICOSTEROIDS, 363

Intermezzo, 1380
INTERSTITIAL CYSTITIS AGENTS

pentosan, 1010
intoxicating pepper, 1364
INTRAUTERINE CONTRACEPTIVE, 350
Intron A, 714
Intropin, 463
Introvale, 350, 1388
Intuniv, 639
INVanz, 512, C5, C8, C16
Invega, 975, C4
Invega Sustenna, 975
Invega Tablet (SR), C13
Invirase, 1338
iodine, C8
IODINE CONTAINING AGENTS

IODINE, IODIDE, 720
potassium iodide, 720
strong iodine solution, 720

IODINE, IODIDE, 720
Iopidine, 1408
ipecac syrup, 1381
ipilimumab, 722
IPOL, 1433
ipratropium, 724
IPV, 1433
Iquix, 1402
irbesartan, 166, C4
Iressa, 618
irinotecan, 726
iron, C3
iron dextran, 729
iron polysaccharide, 729
iron sucrose, 729
IRON SUPPLEMENTS

carbonyl iron, 729
ferrous fumarate, 729
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ferrous gluconate, 729
ferrous sulfate, 729, C3
ferumoxytol, 562
iron dextran, 729
iron polysaccharide, 729
iron sucrose, 729
sodium ferric gluconate
complex, 729

Isentress, 1091, 1380
Ismo, 735, C4
isocarboxazid, 877, C4
IsonaRif, 1388
isoniazid, 733
Isoptin, C4
Isoptin SR, 1275
Isoptin SR Tablet (SR), C13
Isopto Alkaline, 1403
Isopto Atropine, 1405
Isopto Carbachol, 1404
Isopto Carpine, 1404
Isopto Homatropine, 1405
Isopto Hyoscine, 1406
Isopto Plain, 1403
Isordil, 735, C4, C8
Isordil Sublingual Tablet, C13
ISOSORBIDE, 735, C4
isosorbide dinitrate, 735
Isosorbide Dinitrate Sublingual

Tablet, C13
isosorbide mononitrate, 735
Isotamine, 733
ISOtretinoin, 737, C8, C16
isradipine, 739, C4
Istalol, 1404
itraconazole, 741
ivacaftor, 1377
ivermectin, 1378, 1380
ixabepilone, 742
Ixempra, 742

J
Jack & Jill Expectorant, 638
Jakafi, 1378
Jalyn, 1388
Jamaica ginger, 1355
Jantoven, 1299, C8
Janumet, C8
Janumet 50/500, 1388
Janumet 50/1000, 1388
Janumet XR, 1380
Januvia, 1154, 1381, C8
Japanese ginseng, 1358
Japanese silver apricot, 1357
Jenamicin, 130
jenjibre, 1355
Jentadueto, 1380
Jevtana, 249
jiang, 1355
Jolessa, 350, 1388
Jolivette, 350

Junel 1/20, 349, 1388
Junel 1.5/30, 349, 1388
Junel Fe 1/20, 349, 1388
Junel Fe 1.5/30, 349, 1389
Junior Strength Advil, 678
Jurnista, 665
Just Tears, 1403
Juvisync 100/10, 1389
Juvisync 100/20, 1389
Juvisync 100/40, 1389
Ju-Zhong, 1367

K
K�10, 1037
Kadian, 881, C4, C8
Kadian Capsule (SR), C13
Kalcinate, 255
Kaletra, 795, C8
Kaletra 200/50 capsules, 1389
Kaletra 100/25 capsules, 1389
Kaletra solution, 1389
Kaletra Tablet, C13
Kalexate, 1160
Kalium Durules, 1037
Kalydeco, 1377
kanamycin, 131, C2
kankyo, 1355
kansas snakeroot, 1352
kao, 1364
Kaon Cl-10, 1037
Kaon CL-10 Tablet (SR), C13
Kaopectate, 219
Kaopectate (bismuth

subsalicylate), C8
Kaopectate (docusate calcium),

C8
Kaopectate II Caplets, 794
Kaopectate Stool Softener, 457
Kao-Tin, 219, 457
Kapectolin, 219
Kapidex, C8
Kapvay, 332
Karacil, 1072
Kariva, 349, 1389
kava-kava (Piper Methysticum),

1364
Kayexalate, 1160
KCl, 1037
Keflex, 283, C8
Kelnor, 1389
Kelnor 1/35, 349
Kenalog, 363, 371
Kepivance, 974
Keppra, 777, C4, C8
Keppra Tablet, C13
Keppra XR, 777
KERATINOCYTE GROWTH FACTORS

(RDNA)
palifermin, 974

Ketalar, C8
ketamine, C2
Ketek Tablet (SR), C13
ketoconazole, 171
ketoconazole (systemic), 747
ketoprofen, 748
ketorolac, 750, 1407, C2, C8
ketotifen, 1401
ketotifen fumarate, C12
kew, 1364
kew tree, 1357
K-Exit, 1160
Keygesic, 1129
Kidrolase, 184
KINASE INHIBITORS, 540

crizotinib, 373
everolimus, 539
lapatinib, 765
nilotinib, 920
pazopanib, 991
ruxolitinib, 1378
SUNItinib, 1175, C16
temsirolimus, 1340
vandetanib, 1264
vemurafenib, 1271

Kineret, C8
Kinlytic, 1381
Kionex, 1160
Klamath weed, 1368
Klean-Prep, 1033
K-Long, 1037
KlonoPIN, 330, C4, C8, C16
Klor-Con, 1037
Klor-Con M15, 1037
Klor-Con M10, 1037
Klor-Con M20, 1037
Klor-Con Tablet (SR), C13
Klotrix, 1037
Klotrix Tablet (SR), C13
K-Lyte CL, C8, C13
K-Lyte DS, 1037
Koffex, 422
Kombiglyze XR 5/500, 1389
Kombiglyze XR 2.5/1000, 1389
Kombiglyze XR 5/1000, 1389
Konsyl, 1072
Korean ginseng, 1358
Korlym, 1380
K-Phos M.F, 1035
K-Phos Neutral, 1035, C8
K-Phos No. 2, 1035
K-Phos Original, 1336
Kristalose, 757
Krystexxa, 996
K-Tab, 1037
K-Tab Tablet (SR), C13
Kuric, C6, C8
Kwell, C8
Kytril, 632
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L
labetalol, 753, C2, C4
lacosamide, 755
Lacril, 1403
Lacri-Lube NP, 1403
Lacri-Lube S.O.P., 1403
Lacrisert, 1403
LactiCare-HC, 371
Lactinex, 1389
lactulose, 757
Lady’s thistle, 1365
LaMICtal, 760, C4, C8, C16
LaMICtal XR, 760
LaMICtal XR Tablet (SR), C13
LamISIL, 1195, C8, C16
Lamisil AF, 171
Lamisil AT, 171
lamiVUDine, 758, C8, C16
lamoTRIgine, 760, C4, C8,

C16
Lanacort 9-1-1, 371
Lanoxin, 431, C3– C4, C8
lansoprazole, 763, C2
lanthanum carbonate, 765, C8
Lantus, 709, C8
Lanvis, 1340
lapatinib, 765
Largon, 1381
Lariam, C8
Lasix, 609, C4, C8
Lasix Special, 609
Lastacaft, 1401
latanoprost, 1407
Latuda, 802
LAXATIVES, 845, 1033, 1345, 77

aloe, 1345
bisacodyl, 218, C3
DOCUSATE, 457
docusate calcium, 457
docusate sodium, 457
lactulose, 757
magnesium chloride (12%
Mg; 9.8 mEq Mg/g), 806

magnesium citrate (16.2%
Mg; 4.4 mEq Mg/g), 806

magnesium gluconate (5.4
% Mg; 4.4 mEq/g), 806

magnesium hydroxide
(41.7% Mg; 34.3 mEq Mg/
g), 806

magnesium oxide (60.3%
Mg; 49.6 mEq Mg/g), 806

MAGNESIUM SALTS (ORAL),
806

methylnaltrexone, 844
polyethylene glycol, 1032
polyethylene glycol/
electrolyte, 1033

psyllium, 1072
sennosides, 1142

LAXATIVES (SALINE), 1023
phosphate/biphosphate,
1023

Lazanda, 557
Leena, 349

Leena Phase I, 1389
Leena Phase II, 1389
Leena Phase III, 1389
leflunomide, 767
Lemoderm, 371
Lente, C8
leopard’s bane, 1347
lepirudin (rDNA), 769
Lescol, 654
Lescol XL, 654
Lescol XL Tablet (SR), C13
Lessina, 1389
Lessina-28, 349
letrozole, 770
leucovorin calcium, 771, C8
Leukeran, 1326, C8
Leukine, 1133
LEUKOTRIENE ANTAGONISTS

montelukast, 879
zafirlukast, 1303
zileuton, 1343

leuprolide, 774
Leustatin, 321
levalbuterol, 776
Levaquin, 580, C8
Levate, 140
Levbid, 673, C8
Levbid Tablet (SR), C13
Levemir, 709, C8
levetiracetam, 777, C4, C8,

C16
Levitra, 1266
levobunolol, 1403
Levocarb CR, 266
levOCARNitine, C2, C8, C16
levodopa/carbidopa, C4
Levodromoran, 1422
Levo-Dromoran, C4
levofloxacin, 580, 1402, C8
Levonest, 349
Levonest Phase I, 1389
Levonest Phase II, 1389
Levonest Phase III, 1389
levonorgestrel, 350
Levophed, 933
Levora, 1389
Levora-28, 349
levorphanol, 1422, C4
Levo-T, 779
Levothroid, 779
levothyroxine, 779, C2, C8
Levoxyl, 779
Levsin, 673, C3
Levsinex Timecaps Capsule (SR),

C13
Lexapro, 517, C4, C8
Lexiva, 599, C8
Liadal Tablet (SR), C13
Lialda, 827
Librax, 1389, C3
Libritabs, 305
Librium, 305, C3– C4
Lida-Mantle-HC Topical Cream,

1389
Lidemol, 371

Lidex, 371
Lidex-E, 371
LIDOCAINE, 781
lidocaine (local anesthetic),

781
lidocaine (mucosal), 781
lidocaine (parenteral), 781
lidocaine patch, 781
lidocaine/prilocaine, 784
lidocaine (topical), 781
Lidoderm, 781
LidoPen, 781
Ligustilides, 1351
Limbitrol 5/12.5, 1389
Limbitrol, C3
Limbitrol DS 10/25, 1389
linagliptin, 786
lindane, 787
linezolid, 788, 1381, C2
Lioresal, 205, C4
LIPASE INHIBITORS

orlistat, 952
Lipidil EZ, 549
Lipidil Micro, 549
Lipidil Supra, 549
LIPID-LOWERING AGENTS, 1354, 78

atorvastatin, 654–655
cholestyramine, 311
colesevelam, 344
colestipol, 346
ezetimibe, 543
fenofibrate, 549
fenofibric acid, 550, 1381
fluvastatin, 654–655
garlic, 1354
gemfibrozil, 622
HMG-COA REDUCTASE
INHIBITORS (STATINS),
654–655, 1381

lovastatin, 654–655
niacin, 911
niacinamide, 911
omega-3-acid ethyl esters,
946

pitavastatin, 654–655
pravastatin, 654–655
rosuvastatin, 654–655
simvastatin, 655

Lipitor, 654, C8
Lipofen, 549
LIPOGLYCOPEPTIDES

telavancin, 1188
Liqui-Cal, 255
Liqui-Char, 1321
Liquid Cal-600, 255
Liqui-E, 1293
Liquifilm Forte, 1403
Liquifilm Tears, 1403
liraglutide, 791
lisinopril, 159, C4
Lithane, 792
lithium, 792
lithium carbonate, C8
Lithmax, 792
Lithobid, 792
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Lithobid Tablet (SR), C13
Little Colds Cough Formula Drops,

422
Little Fevers, 98
Livalo, 654
L-M-X 4, 781
L-M-X 5, 781
LoCHOLEST, 311
LoCHOLEST Light, 311
Locoid, 371
Lodine, 533, C8
Lodine XL, 533
lodoxamide, 1406
Loestrin 1/20, 1389
Loestrin 1.5/30, 1389
Loestrin 21 1/20, 349
Loestrin 21 1.5/30, 349
Loestrin 24 Fe, 349, 1389
Loestrin Fe 1/20, 349, 1389
Loestrin Fe 1.5/30, 349, 1389
Lofibra, 549
Lo Loestrin Fe, 349
Lo Loestrin Fe Phase I, 1389
Lo Loestrin Fe Phase II, 1389
Lo Loestrin Fe Phase III, 1389
Lomotil, 446, 1389
Lomotil Liquid, 1389
LONG-ACTING CORTICOSTEROIDS,

363
Loniten, 1332, C8
Lonox, 446, 1389
LOOP DIURETICS

bumetanide, 231, C1, C4
furosemide, 609, C1, C4
torsemide, 1240

Lo/Ovral-28, 1389
Lo/Ovral 28, 349
loperamide, 794
Lopid, 622
lopinavir/ritonavir, 795
Lopresor, 853
Lopresor SR, 853
Lopressor, 853, C4, C8
Lopressor HCT 50/25, 1389
Lopressor HCT 100/25, 1389
Loprox, 171
Lopurin, 120
Loradamed, 798
loratadine, 798
LORazepam, 800, C2, C4, C8,

C16
Lortab, 663
Lortab 5/500, 1389
Lortab 7.5/500, 1389
Lortab 10/500, 1389
Lortab Elixir, 1389
Loryna, 349, 1389
losartan, 166, C4
LoSeasonique, 350, 1389
Losec, 946
Lotemax, 1405

Lotensin, 159, C4
Lotensin HCT 5/6.25, 1389
Lotensin HCT 10/12.5, 1389
Lotensin HCT 20/12.5, 1389
Lotensin HCT 20/25, 1390
loteprednol, 1405
Lotrel 2.5/10, 1390
Lotrel 5/10, 1390
Lotrel 5/20, 1390
Lotrel 5/40, 1390
Lotrel 10/20, 1390
Lotrel 10/40, 1390
Lotriderm, 171
Lotrimin AF, 171
Lotrimin Ultra, 171
Lotrisone Topical Cream/Lotion,

1390
Lotronex, C8
lovastatin, 654
Lovaza, 946, C8
Lovaza Capsule, C13
Lovenox, 647, C8
Low-Ogestrel, 1390
Low-Ogestrel 28, 349
loxapine, C4
Loxitane, C4, C8
LubriTears, 1403
Lucentis, 1337
Lugol’s solution, 720
Lumigan, 1407
Luminal, 1014, C4
Lunesta, 529, C8
Lupron, 774
Lupron Depot, 774
Lupron Depot-3 Month, 774, C8
Lupron Depot-4 Month, 774
Lupron Depot-6 Month, 774
Lupron Depot-Ped, 774, C8
lurasidone, 802
Lusedra, 606
Luvox, 592, C4, C8
Luvox CR, 592
Luvox CR Capsule (SR), C13
Luxiq, 371
Lybrel, 350, 1390
Lyderm, 371
Lyrica, 1046, C4, C8

M
Maalox, 805, C8
Maalox Advanced Maximum

Strength Chewables, 1390
Maalox Advanced Maximum

Strength Liquid, 1390
Maalox Advanced Regular

Strength Liquid, 1390
Maalox Antacid Caplets, 255
Maalox Antidiarrheal Caplets, 794
Maalox GRF Gas Relief Formula,

1149

Maalox Total Stomach Relief, C8
Macrobid, 925, C3
Macrodantin, 925
MACROLIDES, 323

azithromycin, 199, 1401, C1
clarithromycin, 322
ERYTHROMYCIN, 514, 1402,
C1

erythromycin base, 514
erythromycin ethylsuccinate,
514

erythromycin lactobionate,
514

erythromycin stearate, 514
erythromycin (topical), 514
fidaxomicin, 566

Macugen, 1334
magaldrate, 805
Magnacet 2.5/400, 1390
Magnacet 5/400, 1390
Magnacet 7.5/400, 1390
Magnacet 10/400, 1390
MAGNESIUM AND ALUMINUM

SALTS, 805
magnesium chloride (12% Mg;

9.8 mEq Mg/g), 806
magnesium citrate (16.2% Mg;

4.4 mEq Mg/g), 806
magnesium gluconate (5.4 %

Mg; 4.4 mEq/g), 806
magnesium hydroxide/

aluminum hydroxide, 805
magnesium hydroxide (41.7%

Mg; 34.3 mEq Mg/g), 806
magnesium oxide (60.3% Mg;

49.6 mEq Mg/g), 806
magnesium salicylate, 1129
MAGNESIUM SALTS (ORAL),

806
magnesium sulfate, C2
magnesium sulfate (IV,

parenteral), 808
Magonate, 806
Mag-Ox 400, 806
Magtrate, 806
maidenhair-tree, 1357
Makena, 670, 1380
Malarone, 1390
Malarone Pediatric, 1390
Mallamint, 255
mannitol, 810, 1380
Mapap, 98
maprotiline, C4
MAO INHIBITORS, 877. See

MONOAMINE OXIDASE (MAO)
INHIBITORS.

maraviroc, 811
Marcaine, 492
Margesic, 244
Marplan, 877, C4
Marten-Tab, 244
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Mary Thistle, 1365
Materna, C8
Matulane, 1050, C8
Mavik, 159, C4
Maxalt, 1122
Maxalt-MLT, 1122
Maxidex, 1404
Maximum Relief Ex-Lax, 1142
Maximum Strength Mylanta Gas, 1149
Maximum Strength Nytol, 443
Maximum Strength Sleepinal, 443
Maxipime, 278
Maxitrol Ophthalmic

Suspension/Ointment, 1390
Maxzide, 1390, C4, C8
Maxzide-25, 1390
maybush, 1362
Mazepine, 263
MCV4, 1434, 1438
Measles, mumps, and rubella

vaccines, 1433, 1438
mebendazole, 1381
mechlorethamine, 1332
meclizine, 813, C4
Medigesic, 244
Medipren, 678
Mediquell, 422
Medrol, 363
medroxPROGESTERone, C15
Medroxy, 814
medroxyprogesterone, 350, 814
Mefoxin, 286
Mega-C/A Plus, 1323
Megace, 816
Megace ES, 816
megestrol, 816
MEGLITINIDES

nateglinide, 903
repaglinide, 1097

meloxicam, 817
melphalan, 818
memantine, 820
Menactra, 1434, 1438, C9
Menadol, 678
Meningococcal conjugate

vaccine, 1434, 1438
Menomune, C9
Menostar, 523
Mentax, 171
Menveo, 1434, 1438
meperidine, 822, 1423, C2–C4
Mephyton, 1024, C9
meprobamate, C3–C4
Mepron, 192
mercaptopurine, 1332
Meridia, 1381
meropenem, 825, C2
Merrem, 825
mesalamine, 827
M-Eslon, 881
mesna, 828
Mesnex, 828
Mestinon, 1074
Mestinon SR, 1074
Mestinon Timespan, 1074

Mestinon Timespan Tablet (SR),
C13

mestranol/norethindrone, 349
Metadate, C9
Metadate CD, 846, C9
Metadate CD Capsule (SR), C13
Metadate ER, 846, C9
Metadate ER Tablet (SR), C13
Metadol, 833
Metaglip 2.5/250, 1390
Metaglip 2.5/500, 1390
Metaglip 5/500, 1390
Metamucil, 1072
metaxalone, 830, C3
metFORMIN, 831, C9, C16
metformin/linagliptin, 1380
metformin/sitagliptin, 1380
methadone, 833, 1422, C4, C9
Methadose, 833
Methergine, 843, C9
methimazole, 835, C9
methocarbamol, 837, C3
methotrexate, 838
methsuximide, C4
methyldopa, 841, C3
methyldopa-

hydrochlorothiazide, C3
methylergonovine, 843
Methylin, 846
Methylin ER, 846
Methylin ER Tablet (SR), C13
methylnaltrexone, 844
methylphenidate, C9
methylphenidate (oral), 846
methylphenidate

(transdermal), 846
methylPREDNISolone, 363,

C2, C15
methylTESTOSTERone, C3, C15
metipranolol, 1403
metoclopramide, 849, C2, C4
metolazone, 851, C9
metoprolol, 853, C4
Metoprolol ER Tablet (SR), C13
metoprolol succina, C9
metoprolol tartrate, C9
Metozolv ODT, 849, C4
MetroCream, 856
MetroGel, 856
MetroGel-Vaginal, 856
Metro IV, 856
MetroLotion, 856
metroNIDAZOLE, 856, C2, C9,

C16
Mevacor, 654, C9
Mexican Valerian, 1369
Mezlin, 1381
mezlocillin, 1381
Miacalcin, 253
micafungin, 859, C2
Micardis, 166, C4
Micardis HCT 40/12.5, 1390
Micardis HCT 80/12.5, 1390
Micardis HCT 80/25, 1390
Micatin, 171

miconazole, 171, 173, 1380
Micozole, 171
MICRhoGAM, 1099
Microdantin, C3
Microgestin 1/20, 349, 1390
Microgestin 1.5/30, 349, 1390
Microgestin Fe 1/20, 349, 1390
Microgestin Fe 1.5/30, 349, 1390
Micro-K, 1037
Micro-K 10, 1037
Micro K Extendcaps Capsule (SR),

C13
Micronase, C9
Micronor, 350
Microzide, 450, C4, C9
Midamor, 447
midazolam, 860, C2
midodrine, C9
Midol Complete, 1390
Midol Maximum Strength Cramp

Formula, 678
Midol PM, 443, 1390
Midol Teen Formula, 1390
Midrin, C9
Mifeprex, 863
mifepristone, 863, 1380, C9
Migergot Suppositories, 1390
miglustat, C12
Migranal, 507
Miles Nervine, 443
Milk of Magnesia, 806
milk thistle, 1365
milnacipran, 864
milrinone, 866, C2
MINERAL AND ELECTROLYTE

REPLACEMENTS/SUPPLEMENTS,
1159

calcium acetate (25% Ca or
12.6 mEq/g), 255

calcium carbonate (40% Ca
or 20 mEq/g), 255

calcium chloride (27% Ca
or 13.6 mEq/g), 255

calcium citrate (21% Ca or
12 mEq/g), 255

calcium gluconate (9% Ca or
4.5 mEq/g), 255

calcium lactate (13% Ca or
6.5 mEq/g), 255

CALCIUM SALTS, 255
magnesium chloride (12%
Mg; 9.8 mEq Mg/g), 806

magnesium citrate (16.2%
Mg; 4.4 mEq Mg/g), 806

magnesium gluconate (5.4
% Mg; 4.4 mEq/g), 806

magnesium hydroxide
(41.7% Mg; 34.3 mEq Mg/
g), 806

magnesium oxide (60.3%
Mg; 49.6 mEq Mg/g), 806

MAGNESIUM SALTS (ORAL),
806

magnesium sulfate (IV,
parenteral), 808
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monobasic potassium
phosphate, 1336

potassium acetate, 1037
potassium and sodium
phosphates, 1035

potassium bicarbonate,
1037

potassium bicarbonate/
potassium chloride, 1037

potassium bicarbonate/
potassium citrate, 1037

potassium chloride, 1037,
C2

potassium gluconate, 1037
potassium phosphate, 1336
POTASSIUM PHOSPHATES,
1325, 1336

POTASSIUM SUPPLEMENTS,
1037

sodium chloride (IV/oral),
1157

sodium citrate and citric
acid, 1159

sodium phosphate, 1338
tricalcium phosphate (39%
Ca or 19.5 mEq/g), 255

zinc sulfate, 1308
mineral oil, C3
MINERALS/ELECTROLYTES

magnesium sulfate (IV,
parenteral), 808

MINERALS/ELECTROLYTES/PH
MODIFIERS, 79

Mini-Gamulin R, 1099
Minipress, 1045, C4
Minitran, 927, C4
Minocin, 1204
minocycline, 1204
minoxidil (systemic), 1332
Miochol-E, 1404
Miostat, 1404
MiraLax, 1032, C9
Mirapex, 1040, C4, C9
Mirapex ER, 1040
Mircette, 349, 1390
Mirena, 350
mirtazapine, 868, C4
misoprostol, 870, C9
Mithracin, 1381
mitoMYcin, 871, 1380, C16
Mitosol, 1380
mitoXANtrone, 873, C4
M-M-R II, 1433, 1438
Moban, 1381, C16
Mobic, 817
modafinil, 875
Modane Bulk, 1072
Modane Tablet (EC), C14
Modicon-28, 349, 1390
moexipril, 159, C4
Moisture Drops, 1403

molindone, 1381, C4
MOM, 806
Momentum, 1129
mometasone, 357, 360, 371,

1380
MONAMINE OXIDASE (MAO)

INHIBITORS
isocarboxazid, 877, C4
MONOAMINE OXIDASE
(MAO) INHIBITORS, 877

phenelzine, 877, C4
tranylcypromine, 877, C4

Monistat-1, 173
Monistat-3, 173
Monistat-7, 173
Monistat-1Day, 174
MONOAMINE OXIDASE TYPE B

INHIBITORS
rasagiline, 1095
selegiline, 1138, C4, C11
selegiline transdermal,
1140

MONOBACTAMS
aztreonam, 201, C1

monobasic potassium
phosphate, 1336

MONOCLONAL ANTIBODIES, 302
adalimumab, 107
alemtuzumab, 114
basiliximab, 206
belimumab, 210
bevacizumab, 215
certolizumab pegol, 299
cetuximab, 301
denosumab, 406
golimumab, 628
inFLIXimab, 700, C8, C16
ipilimumab, 722
muromonab-CD3, 886
omalizumab, 1334
panitumumab, 985
ranibizumab, 1337
riTUXimab, 1117, C11, C16
trastuzumab, 1244

Monodox, 1204
Monoket, 735, C4
Mononessa, 349, 1390
MONOPHASIC ORAL

CONTRACEPTIVES, 349
Monopril, 159, C4
montelukast, 879
MOOD STABILIZERS

ARIPiprazole, 179, C4–C5,
C15

asenapine, 182
carBAMazepine, 263, C4,
C6, C15

gabapentin, 613, C4
lithium, 792
OLANZapine, 941, C4, C9,
C16

QUEtiapine, 1079, C4, C10,
C16

risperidone, 1112, C4, C11,
C16

topiramate, 1235, C4
ziprasidone, 1310, C4

morphine, 881, 1422, 1424,
C2, C4, C9

Morphine H.P, 881
morphine (non-concentrated

oral liquid), C9
morphine (oral liquid

concentrate), C9
Morphine Sulfate extended-release

tablet (SR), C14
Morphitec, 881
M.O.S, 881
M.O.S.-S.R, 881
Motofen, 446, 1390
Motrin, 678, C9
Motrin Drops, 678
Motrin IB, 678
Motrin Junior Strength, 678
Motrin Migraine Pain, 678
Motrin PM, 1390
Motrin Tablet, C14
mountain snuff, 1347
mountain tobacco, 1347
MoviPrep, 1033
Moxatag, 143
Moxatag Tablet (SR), C14
Moxeza, 1402
moxifloxacin, 580, 1402
MS Contin, 881, 1422, C4, C9
MS Contin Tablet (SR), C14
MS�IR, 881
MSIR, 881
Mucinex, 638, C9
Mucinex Cough Mini-Melts, 1390
Mucinex D, 1390, C9
Mucinex DM, 1390, C9
Mucinex D Maximum Strength,

1390
Mucinex DM Maximum Strength,

1390
Mucinex DM Tablet (SR), C14
Mucinex Maximum Strength

Fast-Max Cold, Flu, & Sore
Throat Liquid, 1390

Mucinex Multi-Symptom Cold
Liquid for Children, 1391

Mucinex Tablet (SR), C14
MUCOLYTIC

acetylcysteine, 102
Mucomyst, 102, C9
Multaq, 477
Multipax, 672
mupirocin, 885
Murine Solution, 1403
Murine Tears Plus, 1407
Murocel, 1403
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Murocoll-2 Ophthalmic Solution,
1391

muromonab-CD3, 886
Mustargen, 1332
Mutamycin, 871
Myambutol, 532
Mycamine, 859
Mycelex, 171
Mycelex-3, 173
Mycelex-7, 173
Mycobutin, 1104
mycophenolate mofetil, 888
mycophenolic acid, 888
Mycostatin, 171, 174, 937
Mydfrin, 1407
Mydriacyl, 1406
Myfortic, 888
Myfortic Tablet (SR), C14
Myidil, 1381
Mylanta Gas, 1149
Mylanta Lozenges, 255
Mylanta Natural Fiber Supplement,

1072
Myleran, 241, C9
Mylicon, 1149
Mylotarg, 1381
Myobloc, 1378
Myocet, 471
Myochrysine,, 1381
Mysoline, C4

N
nabumetone, 891
nadolol, 892
Nadostine, 171, 937
Nadryl, 443
nafarelin, 894
nafcillin, 1003, C2
naftifine, 171
Naftin, 171
nalbuphine, 895, 1423
Naldecon Senior EX, 638
Nallpen, 1003
nalmefene, 1381
naloxone, 897, C2, C9
Namenda, 820
Namenda XR, 820
naphazoline, 1407
Naphcon A, 1407
Naphcon-A Ophthalmic Solution,

1391
Naprelan, 900
Naprosyn, 900, C3
Naprosyn-E, 900
Naprosyn-SR, 900
naproxen, 900, C3
naratriptan, 902
Narcan, 897, C9
Nardil, 877, C4
Naropin, 492
Nasacort AQ, 360
NASAL DRYING AGENTS/DECONGES-

TANTS, 1071
pseudoephedrine, 1070

Nasalide, 360

Nasatab LA Tablet (SR), C14
Nascobal, 1287
Nasonex, 360
Natacyn, 1403
natamycin, 1403
Natazia, 350
Natazia Phase I, 1391
Natazia Phase II, 1391
Natazia Phase III, 1391
Natazia Phase IV, 1391
nateglinide, 903
Natrecor, 908
Natroba, 1379
Natru-Vent, C5, C9
Natulan, 1050
Naturacil Caramels, 1072
NATURAL/HERBAL PRODUCTS, 80

aloe, 1345
arnica, 1347
bilberry, 1348
black cohosh, 1348
chondroitin, 1350
dong quai, 1351
echinacea, 1352
feverfew, 1353
garlic, 1354
ginger, 1355
ginkgo, 1357
ginseng, 1358
glucosamine, 1360
grape seed extract, 1361
green tea, 1361
hawthorne, 1362
kava-kava, 1364
milk thistle, 1365
SAMe, 1366
saw palmetto, 1367
St. John’s wort, 1368
valerian, 1368

Natural Source Fibre Laxative,
1072

Nature’s Tears, 1403
Navane, C4, C9
Navelbine, 1285
Naxen, 900
Nebcin, 131
nebivolol, 905
NebuPent, 1005
Necon 1/35, 349, 1391
Necon 7/7/7, 349
Necon 0.5/35, 349, 1391
Necon 1/50, 349, 1391
Necon 10/11, 349
Necon 10/11– 28 Phase I, 1391
Necon 10/11– 28 Phase II, 1391
Necon 7/7/7 Phase I, 1391
Necon 7/7/7 Phase II, 1391
Necon 7/7/7 Phase III, 1391
nedocromil, 1406
nefazodone, 906, C4
nelfinavir, 1333
Nembutal, 1335
Neo-Diaral, 794
Neo-DM, 422
Neo-Fer, 729

Neo-Fradin, 131
Neo-K, 1037
neomycin, 131
Neoral, 379
Neosporin Antibiotic Topical

Ointment, 1391
Neosporin G.U. Irrigant, 1391
Neosporin Ophthalmic Solution,

1391
Neosporin � Pain Relief

Antibiotic Topical Cream,
1391

Neosporin � Pain Relief
Antibiotic Topical Ointment,
1391

neostigmine, 1333
Neo-Synephrine (oxymetazoline),

C9
Neo-Synephrine (phenylephrine),

C9
nepafenac, 1407
Nephro-Calci, 255
Nephro-Fer, 729
Neprelan Tablet (SR), C14
nesiritide, 908
Nestrex, 1076
Neulasta, 995, C9
Neumega, 950, C9
Neupogen, 566, C9
NEURAMIDASE INHIBITORS

oseltamivir, 953
zanamivir, 1305

NEUROKININ ANTAGONISTS
aprepitant (oral), 175
fosaprepitant (injection),
175

neuroleptics, C4
NEUROMUSCULAR BLOCKING AGENTS-

NONDEPOLARIZING
pancuronium, 983, C2

Neurontin, 613, C4, C9
NEUROTOXINS

incobotulinumtoxinA, 1376
rimabotulinumtoxinb, 1378

Neut, 1155
Neutra-Phos, 1035
Neutra-Phos-K, 1336, C9
Nevanac, 1407
nevirapine, 909
NexAVAR, C9, C16
Nexiclon XR, 332
NexIUM, 521, C9, C16
NexIUMCapsule (SR), C14
Nexterone, 136
Nia-Bid, 911
Niac, 911
Niacels, 911
niacin, 911
niacinamide, 911
Niacor, 911
Niaspan, 911
Niaspan Tablet (SR), C14
niCARdipine, 913, C4, C9,

C15–C16
Nico-400, 911
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Nicobid, 911
Nicoderm CQ, 915
Nicolar, 911
Nicorette, 915
nicotinamide, 911
NICOTINE, 915
NICOTINE AGONISTS

varenicline, 1267
nicotine chewing gum, 915
nicotine inhaler, 915
nicotine lozenge, 915
nicotine nasal spray, 915
nicotine transdermal, 915
Nicotinex, 911
nicotinic acid, 911
Nicotinic Acid Capsule, C14, C16
Nicotrol Inhaler, 915
Nicotrol NS, 915
Nidagel, 856
Nifedical XL, 918
Nifedical XL Tablet (SR), C14
NIFEdipine, 918, C3–C4, C9,

C15–C16
NIFEdipine extended-release

Tablet (SR), C14
Niferex, 729
Nighttime Sleep Aid, 443
nilotinib, 920
Nilstat, 937
niMODipine, 923, C9, C16
Nimotop, 923
Niravam, 123, C3– C4
nisoldipine, 924, C4
Nithiodote, 1380
NITRATES, 662

hydralazine/isosorbide
dinitrate, 661

ISOSORBIDE, 735, C4
isosorbide dinitrate, 735
isosorbide mononitrate, 735
NITROGLYCERIN, 927, 1380,
C4

nitroglycerin extended-
release capsules, 927

nitroglycerin intravenous,
927

nitroglycerin ointment, 927
nitroglycerin rectal
ointment, 930

nitroglycerin sublingual
tablets, 927

nitroglycerin transdermal
patch, 927

nitroglycerin translingual
spray, 927

Nitro-Bid, 927
Nitro-Bid IV, 927
Nitro-Dur, 927, C4
nitrofurantoin, 925, C3
Nitrogard SR, 927
nitrogen mustard, 1332

NITROGLYCERIN, 927, 1380,
C4

nitroglycerin extended-release
capsules, 927

nitroglycerin intravenous, 927
nitroglycerin ointment, 927
nitroglycerin rectal ointment,

930
nitroglycerin sublingual

tablets, 927
nitroglycerin transdermal

patch, 927
nitroglycerin translingual

spray, 927
Nitrolingual, 927
Nitromist, 927
Nitropress, 931
nitroprusside, 931
Nitrostat, 927, C4
Nitrostat Tablet, C14
Nitro-Time, 927
Nix, 1011
nizatidine, 650
Nizoral, 171, 747
Nizoral A-D, 171
N-METHYL-D-ASPARTATE ANTAGONIST

memantine, 820
Nolvadex, 1182
Nolvadex-D, 1182
NONE ASSIGNED, 1349, 1351,

1358
black cohosh, 1348
dong quai, 1351
ginseng (Panax Ginseng),
1358

nesiritide, 908
pilocarpine (oral), 1026
tamsulosin, 1183
tesamorelin, 1198
verteporfin, 1342–1343

NON-NUCLEOSIDE REVERSE
TRANSCRIPTASE INHIBITORS

efavirenz, 485
etravirine, 537
nevirapine, 909
rilpivirine, 1109

NONOPIOID ANALGESICS, 1350, 80
acetaminophen
(intravenous), 98

acetaminophen (oral,
rectal), 98

aspirin, 1129
choline and magnesium
salicylates, 1129

chondroitin, 1350
DICLOFENAC, 427, 1406
diclofenac epolamine
(transdermal patch), 427

diclofenac potassium (oral),
427

diclofenac sodium (oral),
427

diclofenac sodium (topical
gel), 427

diclofenac sodium (topical
solution), 427

etodolac, 533
ibuprofen (injection), 678
ibuprofen (oral), 678
ketoprofen, 748
ketorolac, 750, 1407, C2,
C8

magnesium salicylate, 1129
meloxicam, 817
naproxen, 900, C3
phenazopyridine, 1013
pregabalin, 1046, C4
SALICYLATES, 1129
salsalate, 1129

NONOPIOID ANALGESICS
(COMBINATION WITH
BARBITURATE), 244

butalbital, acetaminophen,
244

butalbital, acetaminophen,
caffeine, 244

butalbital, aspirin, caffeine,
244

BUTALBITAL COMPOUND,
244

NONOPIOID ANALGESICS (TOPICAL)
capsaicin, 261

NONSTEROIDAL ANTI-INFLAMMATORY
AGENTS, 82

celecoxib, 282
DICLOFENAC, 427, 1406
diclofenac epolamine
(transdermal patch), 427

diclofenac potassium (oral),
427

diclofenac sodium (oral),
427

diclofenac sodium (topical
gel), 427

diclofenac sodium (topical
solution), 427

ibuprofen (injection), 678
ibuprofen (oral), 678
indomethacin, 698, C2
ketoprofen, 748
ketorolac, 750, 1407, C2,
C8

meloxicam, 817
nabumetone, 891
naproxen, 900, C3
oxaprozin, 956, C3
sulindac, 1171

Nora-BE, 350
Norco 5/325, 1391
Norco 7.5/325, 1391
Norco, 663
Norco 10/325, 1391
Norcuron, C9
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Nordette-28, 349, 1391
Norditropin, 634
norepinephrine, 933
norethindrone, 350
Norethin 1/35E, 349, 1391
Norflex, C3
norfloxacin, 580
Norgesic, 1391
Norgesic Forte, 1391
norgestrel, 349. See also ethinyl

estradiol/norgestrel.
Norinyl 1/35, 1391
Norinyl 1� 35, 349
Norinyl 1/50, 349, 1391
Noritate, 856
normal human serum albumin, 111
Normodyne, C9
Noroxin, 580, C9
Norpace, C3– C4
Norpace CR Capsule (SR), C14
Norpramin, 408, C4, C9
Nor-Q D, 350
Nortemp Children’s, 98
Nortrel 1/35, 349, 1391
Nortrel 7/7/7, 349
Nortrel 0.5/35, 349, 1391
Nortrel 7/7/7 Phase I, 1391
Nortrel 7/7/7 Phase II, 1391
Nortrel 7/7/7 Phase III, 1391
nortriptyline, 935
Norvasc, 142, C4, C9
Norvir, 1114
Novamoxin, 143
Novantrone, 873
Novasen, 1129
Novo-AZT, 1306
Novo-Chlorhydrate, 303
Novodipiradol, 1329
Novoferrogluc, 729
Novoferrosulfa, 729
Novofolacid, 594
Novofumar, 729
Novo-Hydrazide, 450
Novohydrocort, 371
Novohydroxyzin, 672
NovoLIN, C9, C16
NovoLIN 70/30, 703, C9
Novolin ge NPH, 705
NovoLIN N, 705
NovoLIN R, 707
NovoLOG, 711, C9, C16
NovoLOG FLEXPEN, C9
NovoLOG Mix 70/30, 703, C9
NovoLOG Mix 70/30 FLEXPEN, C9
Novo-Methacin, 698
Novo-Naprox, 900
Novo-Naprox Sodium DS, 900
Novonidazol, 856
Novospiroton, 447
Novo-Theophyl SR, 1325
Novo-Triolam, 1249
Novoxapam, 958
Noxafil, 1034
NPH insulin (isophane insulin

suspension), 705

NPH/regular insulin mixtures,
703

NSAIDS, 82. See also
NONSTEROIDAL ANTI-
INFLAMMATORY AGENTS.

N-TYPE CALCIUM CHANNEL BLOCKERS
ziconotide, 1343

Nubain, 895, 1423
Nu-Cal, 255
NUCLEOSIDE ANALOGUES

azaCITIDine, 195, C5, C15
entecavir, 491
gemcitabine, 620
ribavirin, 1101

NUCLEOSIDE REVERSE
TRANSCRIPTASE INHIBITORS

abacavir, 95
didanosine, 1328
emtricitabine, 488
lamiVUDine, 758, C8, C16
stavudine, 1339
tenofovir, 1191, 1380
zidovudine, 1306, C2

Nucynta, 1184
Nucynta ER, 1184
Nu-Doxycycline, 1204
Nuedextra, 1391
Nu-Hydro, 450
Nu-Ibuprofen, 678
Nu-Indo, 698
Nu-Iron, 729
Nulojix, 208
NuLytely, 1033, 1391
Nu-Naprox, 900
Nuprin, 678
Nu-Tears, 1403
Nu-Tears II, 1403
Nutracort, 371
Nutra Tear, 1403
Nu-Triazo, 1249
Nutropin, 634
Nutropin AQ, 634
Nuvaring, 350, 1391
Nyaderm, 171
Nyquil Children’s Liquid, 1391
Nyquil Cold & Flu Relief

Liquicaps, 1391
Nyquil Cold & Flu Relief Liquid,

1391
Nyquil Cough Liquid, 1391
nystatin, 171, 174, 937, C9
Nystop, 171
Nytol, 443

O
Occlusal-HP, C9
Ocella, 349, 1391
octreotide, 939
OcuClear, 1407
Ocufen, 1407
Ocuflox, 1402, C9
OCULAR AGENTS, 1348

bilberry, 1348
pegaptanib, 1334
ranibizumab, 1337

OCULAR HYPOTENSIVE AGENT
acetaZOLAMIDE, 100, C1,
C5, C15

Oesclim, 523
Ofirmev, 98
ofloxacin, 580, 1402
Oforta, 575
Ogestrel, 1391
Ogestrel 28, 349
OLANZapine, 941, C4, C9, C16
Oleptro, 1246
Oligomeric Proanthocyanidins

(OPCs), 1361
olmesartan, 166, C4
olopatadine, 1401
olopatadine (nasal spray), 1334
olsalazine, 944
Olux, 371
Olux-E, 371
Omacor, C9
omalizumab, 1334
omega-3-acid ethyl esters, 946
omeprazole, 946, C9
Omnaris, 360
Omnicef, 292
Omnipred, 1405
Omnitrope, 634
Oncaspar, 993
ondansetron, 948, 1381, C2
Onfi, 1374
Onglyza, 1135
Onsolis, 557
Opana, 965, 1422, C4
Opana ER, 965, C14
Opcon A, 1407
Opcon-A Ophthalmic Solution, 1392
Ophthaine, 1401
Ophthetic, 1401
OPIOID ADDICTION AGENTS

bupivacaine liposome
(injection), 1374

OPIOID AGONISTS, 666
codeine, 340, C4, C6
fentaNYL (buccal soluble
film), 557

fentaNYL (buccal tablet), 557
fentaNYL (nasal spray), 557
fentaNYL (oral transmucosal
lozenge), 557

fentaNYL (parenteral), 552
fentaNYL (sublingual
tablet), 557

fentaNYL (transdermal), 555
FENTANYL
(TRANSMUCOSAL), 557

HYDROmorphone, 665,
1422, 1424, C4, C7, C16

meperidine, 822, 1423, C2–
C4

methadone, 833, 1422, C4,
C9

morphine, 881, 1422, 1424,
C2, C4, C9

oxyCODONE, 963, 1422, C4,
C10, C16
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oxymorphone, 965, 1422, C4
tapentadol, 1184

OPIOID AGONISTS/ANALGESICS
nalbuphine, 895, 1423

OPIOID AGONISTS/ANTAGONISTS, 234
bupivacaine liposome
(injection), 1374

buprenorphine, 233, 1423
butorphanol, 245, 1423
pentazocine, 1008, 1423,
C3–C4

OPIOID AGONISTS/NONOPIOID
ANALGESIC COMBINATIONS, 663

HYDROcodone, 663, C4, C7,
C16

HYDROcodone/
acetaminophen, 663

HYDROcodone/ibuprofen,
663

oxyCODONE, 963, 1422, C4,
C10, C16

OPIOID ANALGESICS, 234, 663,
666, 83, C4

buprenorphine, 233, 1423
butorphanol, 245, 1423
codeine, 340, C4, C6
fentaNYL (buccal soluble
film), 557

fentaNYL (buccal tablet),
557

fentaNYL (nasal spray), 557
fentaNYL (oral transmucosal
lozenge), 557

fentaNYL (parenteral), 552
fentaNYL (sublingual
tablet), 557

fentaNYL (transdermal), 555
FENTANYL
(TRANSMUCOSAL), 557

HYDROcodone, 663, C4, C7,
C16

HYDROcodone/
acetaminophen, 663

HYDROcodone/ibuprofen,
663

HYDROmorphone, 665,
1422, 1424, C4, C7, C16

meperidine, 822, 1423, C2–
C4

methadone, 833, 1422, C4,
C9

morphine, 881, 1422, 1424,
C2, C4, C9

nalbuphine, 895, 1423
oxyCODONE, 963, 1422, C4,
C10, C16

oxymorphone, 965, 1422,
C4

pentazocine, 1008, 1423,
C3–C4

tapentadol, 1184

OPIOID ANTAGONISTS, 845
bupivacaine liposome
(injection), 1374

methylnaltrexone, 844
naloxone, 897, C2, C9

opium tincture, C9
oprelvekin, 950
Optase Topical Gel, 1392
Opticrom, 1406
OptiPranolol, 1403
Optivar, 1401
Orabase-HCA, 371
Oracea, 1204, C9
Oracit, 1159
Oramorph, C4
Oramorph SR, 881
OramorphSR, 1422
Oramorph SR Tablet (SR), C14
Oranyl, 1070
Orap, C4
Orapred, 363
Orapred ODT, 363
Oraqix, 784
Oraqix Periodontal Gel, 1392
Oraverse, 1017
Oravig, 1380
Orazinc, 1308
Orencia, C9
Oretic, 450
Organidin NR, 638
Orgaran, C9
orlistat, 952
Ornex�DM, 422
ORPHAN DRUGS

glucarpidase, 1376
orphenadrine, C3
Orsythia, 349, 1392
Ortho-Cept, 349, 1392
Orthoclone OKT3, 886
Ortho/CS, 1323
Ortho-Cyclen-28, 1392
Ortho-Cyclen, 349
Ortho-Evra, 1392
Ortho Evra, 350
Ortho Micronor, 350
Ortho-Novum 1/35, 349, 1392
Ortho-Novum 7/7/7, 349
Ortho-Novum 7/7/7– 28 Phase I,

1392
Ortho-Novum 7/7/7– 28 Phase II,

1392
Ortho-Novum 7/7/7– 28 Phase

III, 1392
Ortho Tri-Cyclen, 349
OrthoTri-Cyclen, C10
Ortho Tri-Cyclen Lo, 349, C10
Ortho Tri-Cyclen Lo Phase I,

1392
Ortho Tri-Cyclen Lo Phase II,

1392
Ortho Tri-Cyclen Lo Phase III,

1392

Ortho Tri-Cyclen Phase I, 1392
Ortho Tri-Cyclen Phase II, 1392
Ortho Tri-Cyclen Phase III, 1392
Orudis-E, 748
Orudis-SR, 748
Os-Cal, 255, C10
oseltamivir, 953
Osmitrol, 810
OsmoPrep, 1023
OSMOTIC DIURETICS

mannitol, 810, 1380
OSMOTICS, 1033

lactulose, 757
polyethylene glycol, 1032
polyethylene glycol/
electrolyte, 1033

Ostoforte, 1290
Ovcon-35, 1392
Ovcon 35, 349
Ovcon-50, 1392
Ovcon 50, 349
Ovol, 1149
Ovol-40, 1149
oxacillin, 1003, C2
oxaliplatin, 954
oxaprozin, 956, C3
oxazepam, 958, C3–C4
OXAZOLIDINONES

linezolid, 788, 1381, C2
OXcarbazepine, 959, C10, C16
Oxecta, 963
oxiconazole, 171
Oxistat, 171
OXYBUTYNIN, 961, 1380, C3
oxybutynin (gel), 961
oxybutynin (oral), 961
oxybutynin (transdermal

system), 961
oxyCODONE, 963, 1422, C4,

C10, C16
OxyCONTIN, 963, C4, C10, C14,

C16
oxymetazoline, 1407
oxymorphone, 965, 1422, C4
OXYTOCIC

methylergonovine, 843
OXYTOCICS

dinoprostone, 441
oxytocin, 968

oxytocin, 968
Oxytrol, 961, C3
Oysco, 255
Oyst-Cal, 255
Oystercal, 255

P
Pacerone, 136, C3
Pacific Valerian, 1369
PACLitaxel, 971, C10, C16
PACLitaxel protein-bound

particles, C10
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PACLitaxel protein-bound
particles (albumin-bound),
971

Pain-Eze, 98
Palafer, 729
palifermin, 974
paliperidone, 975, C4
Palmier Nain, 1367
palonosetron, 977
Pamelor, 935, C10
pamidronate, 979
Pamprin Cramp, 1392
Pamprin Max, 1392
Pamprin Multi-Symptom, 1392
Panadol, 98
Pancrease MT 4, 1392
Pancrease MT 16, 1392
Pancrease MT 10, 1392
Pancrease MT 20, 1392
Pancrease MT Capsule (EC), C14
PANCREATIC ENZYMES

pancrelipase, 981, 1380
PANCREATICS

glucagon, 623
insulin aspart protamine
suspension/insulin aspart
injection mixtures, rDNA
origin, 703

insulin aspart, rDNA origin,
711–712

insulin detemir, 709
insulin glargine, 709
insulin glulisine, 712
insulin lispro protamine
suspension/insulin lispro
injection mixtures, rDNA
origin, 703

insulin lispro, rDNA origin,
712

INSULIN (MIXTURES), 703
insulin, regular (injection,
concentrated), 707

INSULINS (LONG-ACTING),
709

INSULINS (RAPID ACTING),
711–712

NPH insulin (isophane
insulin suspension), 705

NPH/regular insulin
mixtures, 703

Pancreaze, 981
Pancrecarb MS Capsule (EC), C14
pancrelipase, 981, 1380
Pancrelipase Capsule (EC), C14
pancuronium, 983, C2
Pandel, 371
panitumumab, 985
Panixine, 283
Panlor DC, C10
Panretin, 1322
Pantoloc, 986
pantoprazole, 986, C2
Parafon Forte DSC, 310, C3
Paralube, 1403
Paraplatin, 268

Parcopa, 266, C4
Parcopa 25/250, 1392
Parcopa 25/100, 1392
Parcopa 10/100, 1392
paregoric (camphorated

tincture of opium), C10
paricalcitol, 1290
Pariet, 1089
Parlodel, 1324, C4
Parnate, 877, C4
PARoxetine, C4, C10, C16
PARoxetine hydrochloride,

988
PARoxetine mesylate, 988
Parvolex, 102
Pataday, 1401
Patanase, 1334
Patanol, 1401, C10
Pavulon, 983, C10
Paxil, 988, C4, C10
Paxil CR, 988
Paxil CR Tablet (SR), C14
pazopanib, 991
PCE, 514
PCV, 1435, 1438
Pediacare Children’s Cough &

Congestion Liquid, 1392
PediaCare Children’s Fever, 678
Pediacare Children’s Fever

Reducer Plus Cough & Runny
Nose with Acetaminophen
Liquid, 1392

Pediacare Children’s Fever
Reducer Plus Cough & Sore
Throat with Acetaminophen
Liquid, 1392

Pediacare Children’s Fever
Reducer Plus Flu with
Acetaminophen Liquid, 1392

Pediacare Children’s Fever
Reducer Plus Multi-Symptom
Cold with Acetaminophen
Liquid, 1392

Pediacare Children’s
Multisymptom Cold Liquid,
1392

Pediaphen, 98
Pediapred, 363
Pediatrix, 98
Pediazole, 514
PediCare Infant’s Long Acting

Cough Drops, 422
PEDICULOCIDES

lindane, 787
permethrin, 1011
spinosad, 1379

PedvaxHIB, 1433
pegaptanib, 1334
pegaspargase, 993
Pegasys, 714
pegfilgrastim, 995
peginterferon alpha-2a, 714
peginterferon alpha-2b, 714
Pegintron, 714
PEG-L-asparaginase, 993

pegloticase, 996
PEMEtrexed, 997, C10, C16
pemirolast, 1406
Penecort, 371
penicillamine, 1335
PENICILLINASE RESISTANT

PENICILLINS
dicloxacillin, 1003
nafcillin, 1003, C2
oxacillin, 1003, C2
PENICILLINS,
PENICILLINASE RESISTANT,
1003

Penicilline V, 999
penicillin G, 999, C2
PENICILLINS, 999

benzathine penicillin G, 999
penicillin G, 999, C2
penicillin V, 999
procaine penicillin G, 999

PENICILLINS, PENICILLINASE
RESISTANT, 1003

penicillin V, 999
Penlac, 171
Pennsaid, 427
Pentam 300, 1005
pentamidine, 1005, C2
Pentasa, 827
pentazocine, 1008, 1423, C3–

C4
PENTobarbital, 1335, C2, C10,

C16
Pentolair, 1405
pentosan, 1010
Pen-VK, 999
Pepcid, 650
Pepcid AC, 650
Pepcid Complete, 1392
Peptavlon, C10
Peptic Guard, 650
Peptic Relief, 219
Pepto-Bismol, 219
Pepto Diarrhea Control, 794
Percocet 2.5/325, 1392
Percocet 5/325, 1392
Percocet 7.5/325, 1392
Percocet, C10
Percocet 10/325, 1392
Percocet 7.5/500, 1392
Percocet 10/650, 1392
Percodan, 1392
Percogesic, 1393
Perdiem, 1072
Perforomist, 597
Peri-Colace, 1393
perindopril, 159, C4
Periostat, 1204
PERIPHERALLY ACTING

ANTIADRENERGICS, 467
alfuzosin, 117
doxazosin, 466, C3–C4
prazosin, 1045, C4
tamsulosin, 1183
terazosin, 1193, C4

Permapen, 999
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permethrin, 1011
perphenazine, C4
Persantine, 1329, C3
Persantine IV, 1329
Pertussin Cough Suppressant, 422
Pertussin CS, 422
Pertussin ES, 422
Pexeva, 988, C4, C10
Pfizerpen, 999
Pharma-Cort, 371
Pharmorubicin PFS, 498
Phazyme, 1149
Phenazo, 1013
phenazopyridine, 1013
phenelzine, 877, C4
Phenergan, 1057
PHENobarbital, 1014, C2, C4,

C10, C16
PHENOTHIAZINES

chlorproMAZINE, 307, C1,
C4, C6, C15

prochlorperazine, 1052, C4
promethazine, 1057, C2–C4
trifluoperazine, 1341, C4

phentermine, 1336
phentolamine, 1017
phenylephrine, 1407
Phenytek, 1019
phenytoin, 1019, C2, C4
Pheryl-E, 1293
Phillips Liquid-Gels, 457
Phillips Magnesia Tablets, 806
Phillips Milk of Magnesia, 806
PHL-Doxycycline, 1204
PHL-Hydrochlorothiazide, 450
PhosLo, 255
Phoslyra, 255
PHOSPHATE BINDERS

aluminum hydroxide, 125
lanthanum carbonate, 765,
C8

sevelamer, 1145
phosphate/biphosphate, 1023
PHOSPHATE SUPPLEMENTS

sodium phosphate, 1338
PHOSPHODIESTERASE INHIBITORS

roflumilast, 1124
PHOSPHODIESTERASE TYPE 5

INHIBITORS
sildenafil, 1146
tadalafil, 1180
vardenafil, 1266

Phospholine Iodide, 1404
PHOTODYNAMIC AGENTS

verteporfin, 1342–1343
Phrenilin, 244, 1393
Phrenilin Forte, 244, 1393
Phyllocontin, 1325
phytoestrogen, 1339, 1351
phytonadione, 1024, C2
Pilocar, C10

pilocarpine, 1404
pilocarpine (oral), 1026
Pilopine HS, 1404
Pima, 720
pimecrolimus, 1027
pimozide, C4
pioglitazone, 1028
piperacillin, C2
piperacillin/tazobactam, 1030,

C2
PIPERAZINE DERIVATIVES

ziprasidone, 1310, C4
PIPERAZINES (PERIPHERALLY

SELECTIVE)
cetirizine, 300, C6

piroxicam, C3, C10
pitavastatin, 654
Pitocin, 968
Pitressin, 1269
Pitrex, 171
Plan B, 350
Plaquenil, 669
Plasbumin, 111
PLASMINOGEN ACTIVATORS

alteplase, 1212
reteplase, 1212
streptokinase, 1212
tenecteplase, 1212
THROMBOLYTIC AGENTS,
1212

PLATELET ADHESION INHIBITORS
dipyridamole, 1329, C3

PLATELET AGGREGATION INHIBITORS
cilostazol, 314
clopidogrel, 334
ticagrelor, 1218
ticlopidine, 1341, C3

PLATELET-DERIVED GROWTH
FACTORS

becaplermin, 207
Platinol, 316, C10
Plavix, 334, C10
Plendil, 547, C10
Plendil Tablet (SR), C14
Pletal, 314
plicamycin, 1381
PMS-Chloral Hydrate, 303
PMS-Dicitrate, 1159
PMS-Dimenhydrinate, 440
PMS-Doxycycline, 1204
PMS Egozinc, 1308
PMS Ferrous Sulfate, 729
PMS-Hydrochlorothiazide, 450
PMS Isoniazid, 733
PMS Lindane, 787
PMS-Nystatin, 937
PMS Pyrazinamide, 1073
PMS-Theophylline, 1325
Pneumococcal conjugate

vaccine (13–valent), 1435,
1438

Pneumococcal polysaccharide
vaccine, 1435, 1439

pneumococcal polyvalent
vaccine, C10

pneumococcal 7-valent
vaccine, C10

Pneumovax 23, 1435, 1439
Podactin, 171
PODOPHYLLOTOXIN DERIVATIVES

etoposide, 535
etoposide phosphate, 535
ETOPOSIDES, 535

Polio vaccine, inactivated,
1433

Polycitra, C10
Polycitra Syrup, 1393
polyethylene glycol, 1032
polyethylene glycol/

electrolyte, 1033
POLYPEPTIDES (CYCLIC)

cycloSPORINE, 379, 1406,
C1, C6, C15

Polysporin Topical Ointment/
Powder, 1393

Polytrim Ophthalmic Solution,
1393

Portia-28, 349, 1393
posaconazole, 1034
Posanol, 1034
Posture, 255
potassium acetate, 1037
potassium and sodium

phosphates, 1035
potassium bicarbonate, 1037
potassium bicarbonate/

potassium chloride, 1037
potassium bicarbonate/

potassium citrate, 1037
POTASSIUM CHANNEL BLOCKERS

dalfampridine, 390
POTASSIUM CHANNEL OPENERS

ezogabine, 1376
potassium chloride, 1037, C2
potassium gluconate, 1037
potassium iodide, 720
potassium phosphate, 1336
POTASSIUM PHOSPHATES,

1325, 1336
Potassium-Rougier, 1037
POTASSIUM-SPARING DIURETICS

aMILoride, 447, C5, C15
DIURETICS (POTASSIUM-
SPARING), 447

spironolactone, 447
triamterene, 447

POTASSIUM SUPPLEMENTS,
1037

Potiga, 1376
PPSV, 1435, 1439
Pradax, 387
Pradaxa, 387
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PRALAtrexate, C10, C16
pramipexole, 1040, C4
pramlintide, 1042
Pramosone Topical Cream/

Lotion/Ointment, 1393
PrandiMet 1/500, 1393
PrandiMet 2/500, 1393
Prandin, 1097, C10
prasugrel, 1044
Pravachol, 654
pravastatin, 654
prazosin, 1045, C4
Precare, C10
Precedex, 415
Precose, 96, C10
Pred Forte, 1405
Pred Mild, 1405
prednicarbate, 371
prednisoLONE, 363, 1405,

C10, C15
predniSONE, 363, C10, C15
Prednisone Intensol, 363
Prefrin, 1407
pregabalin, 1046, C4
Prelone, 363
Premarin, 526
Premphase, 1393
Premplus 0.625/2.5, 1393
Premplus 0.625/5, 1393
Prempro 0.3/1.5, 1393
Prempro 0.45/1.5, 1393
Prempro 0.625/2.5, 1393
Prempro 0.625/5, 1393
Prepidil Endocervical Gel, 441
Pressyn, 1269
Prevacid, 763
Prevacid Capsule (SR), C14
Prevacid 24 Hr, 763
Prevacid Solu Tablet (ODT), C14
Prevacid Suspension (SR), C14
Prevalite, 311
Prevex, 371
Prevex HC, 371
Previfem, 349, 1393
Prevnar 13, 1435, 1438
Prevpac, 1393
Prezista, 398, 1380
Prialt, 1343
Priftin, 1337
PriLOSEC, 946, C10, C16
PriLOSEC Capsule (SR), C14
PriLOSEC OTC, 946
PriLOSEC OTC Tablet, C14
Primacor, 866
Primalev 2.5/300, 1393
Primalev 5/300, 1393
Primalev 7.5/300, 1393
Primalev 10/300, 1393
Primatene Tablets, 1393
Primaxin, 691
Primaxin 500 mg I.V. for

Injection, 1393
Primaxin 250 mg I.V. for

Injection, 1393
primidone, C4

Prinivil, 159, C4
Prinzide 10/12.5, 1393
Prinzide 20/12.5, 1393
Prinzide 20/25, 1393
Priscoline, C10
Pristiq, 412, C10
Proair HFA, 112
probenecid, C10
procainamide, 1048
procaine penicillin G, 999
Procanbid, C10
Procan SR, C10
procarbazine, 1050
Procardia, 918, C3
Procardia XL, 918, C4, C10
Procardia XL Capsule (SR), C14
Procet, C10
Prochieve, 1055
prochlorperazine, 1052, C4
Procrit, 502
Proctocort, 371
Proctofoam-HC Rectal Foam,

1393
Procytox, 376
Prodiem, 1072
Prodium, 1013
progesterone, 1055
PROGESTIN-ONLY ORAL

CONTRACEPTIVES, 350
PROGESTINS

hydroxyprogesterone
caproate, 670

medroxyPROGESTERone,
350, 814

megestrol, 816
progesterone, 1055

Prograf, 1177, C10
Pro-Lax, 1072
Proleukin, 1321
Prolia, 406
promazine, 1381
Promethacon, 1057
promethazine, 1057, C2–C4
Promethegan, C3– C4
Prometrium, 1055
Pronestyl, 1048
propafenone, 1060
propantheline, C3
proparacaine, 1401
Propecia, 568
Propecia Tablet, C14
Propel, 1380
Propine, 1408
propiomazine, 1381
propofol, 1061
propoxyphene, C3–C4
propranolol, 1064, C2, C4
propylthiouracil, 1067, C10
Propyl-Thyracil, 1067
Proquin XR, 580
Proquin XR Tablet (SR), C14
Proscar, 568, C10
Proscar Tablet, C14
Prosom, C4
PROSTACYCLINS

iloprost, 1331

PROSTAGLANDINS
dinoprostone, 441
misoprostol, 870, C9

Prostigmin, 1333
Prostin E Vaginal Suppository, 441
Protain XL, C10
protamine, C2, C10
protamine sulfate, 1069
PROTEASE INHIBITORS, 795

atazanavir, 186
boceprevir, 226, 1381
darunavir, 398, 1380
fosamprenavir, 599
indinavir, 1331, C7
lopinavir/ritonavir, 795
nelfinavir, 1333
ritonavir, 1114, C11
saquinavir, 1338, C11
telaprevir, 1186
tipranavir, 1225

PROTEASOME INHIBITORS
bortezomib, 228

Protonix, 986, C10
Protonix IV, 986
Protonix Tablet (SR), C14
PROTON-PUMP INHIBITORS, C10

dexlansoprazole, 414
esomeprazole, 521
lansoprazole, 763, C2
omeprazole, 946, C9
pantoprazole, 986, C2
RABEprazole, 1089, C10,
C16

proton pump inhibitors
(PPIs), 1381

Protopic, 1177
Protrin DF, 1250, 1393
protriptyline, C4
Protropin, 1381
Protylol, 430
Provenge, 1150
Proventil HFA, 112
Provera, 814, C10
Provigil, 875
PROzac, 589, C3– C4, C10, C16
PROzac Weekly, 589
PROzac Weekly Tablet (EC),

C14
pseudoephedrine, 1070
psyllium, 1072
PTU, 1067
Pulmicort Flexhaler, 357
Pulmicort Respules, 357
Pulmophylline, 1325
PURINE ANALOGUES

acyclovir, 104, C1
PURINE ANTAGONISTS

azaTHIOprine, 196, C5, C15
Purinethol, 1332, C10
purple coneflower, 1352
Pylera, 1393
PYRANOCARBOXYLIC ACID

etodolac, 533
pyrazinamide, 1073
Pyrethrum parthenium, 1353
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Pyri, 1076
Pyridium, 1013
Pyridium Plus, 1013
pyridostigmine, 1074
pyridoxine, 1076
PYRROLIDINES, 778

levetiracetam, 777, C4, C8,
C16

PYRROZILINE CARBOXYLIC ACID
ketorolac, 750, 1407, C2,
C8

Q
Qualaquin, 1083
Quasense, 350, 1393
quazepam, C3–C4
Questran, 311
Questran Light, 311
QUEtiapine, 1079, C4, C10,

C16
Quibron-T, 1325
Quinaglute, 1081
quinapril, 159, C4
Quinaretic 10/12.5, 1393
Quinaretic 20/12.5, 1393
Quinaretic 20/25, 1393
Quinidex, 1081
QUINIDINE, 1081, C10, C16
quiNIDine gluconate, 1081
quiNIDine sulfate, 1081
quiNINE, 1083, C10, C16
quinupristin/dalfopristin,

1085
Quixin, 1402
Qutenza, 261
QVAR, 357
Qwell, C10

R
RABEprazole, 1089, C10, C16
racepinephrine, 494
Radix angelicae gigantis, 1351
Ralivia, 1242
raloxifene, 1090
raltegravir, 1091, 1380
ramelteon, 1092
ramipril, 159, C4
Ranexa, 1094
Ranexa Tablet (SR), C14
ranibizumab, 1337
Raniclor, 286
ranitidine, 650, C2
ranolazine, 1094
Rapaflo, 1148
Rapamune, 1152
rasagiline, 1095
rasburicase, 1096
Rasilez, 119
Ratio-Doxycycline, 1204
rattle root, 1348

rattle top, 1348
rattleweed, 1348
Razadyne, 615, C10
Razadyne ER, 615
Razadyne ER Capsule (SR), C14
Reactine, 300
Rebetol, 1101
Rebif, 719
RECEPTOR MODULATORS

fingolimod, 569
Reclast, 1312
Reclipsen, 349, 1393
Recombivax HB, 1434, 1437, C10
Rectiv, 930, 1380
red ginseng, 1358
red sunflower, 1352
Refludan, 769
Refresh, 1403
Refresh PM, 1403
Regitine, 1017
Reglan, 849, C4
Reglan ODT, 849
Regonol, 1074
Regranex, 207, C10
Reguloid Natural, 1072
Relafen, 891
Relenza, 1305
Relistor, 844
Relpax, 487
Remeron, 868, C4
Remeron Soltabs, 868
Remicade, 700
Remifemin, 1348
Reminyl, C10
Renagel, 1145, C10
Renagel Tablet, C14
Renedil, 547
RENIN INHIBITORS

aliskiren, 119
renshen, 1358
Renvela, 1145, C10
repaglinide, 1097
Repan, 244
Repap CF, 244
Reprexain, 663, C10
Reprexain 2.5/200, 1393
Reprexain 5/200, 1393
Reprexain 7.5/200, 1393
Reprexain 10/200, 1393
Requip, 1125
Requip XL, 1125
Requip XL Tablet (SR)k, C14
Resectisol, 810
reserpine, C3
Respa-DM Tablet (SR), C14
Respahist Capsule (SR), C14
Respaire 60 SR, C14
Respa-1st Tablet (SR), C14
RESPIRATORY STIMULANTS

caffeine citrate, 252, C1
Restasis, 1406

Restoril, 1190, C3– C4, C10
Retavase, 1212
reteplase, 1212
RETINOIDS

alitretinoin, 1322
bexarotene, 1373
ISOtretinoin, 737, C8, C16

Retrovir, 1306, C10
Revatio, 1146
REVERSIBLE MONOAMINE DEPLETERS

tetrabenazine, 1203
Revex, 1381
Revimine, 463
Revlimid Capsule, C14
Reyataz, 186
Rezira Solution, 1393
Rheumatrex, 838
Rhinalar, 360
Rhinocort Aqua, 360
RHO(D) IMMUNE GLOBULIN,

1099
Rho(D) immune globulin IV,

1099
Rho(D) immune globulin

microdose IM, 1099
Rho(D) immune globulin

microdose IM, IV, 1099
Rho(D) immune globulin

standard dose IM, 1099
Rhodis, 748
RhoGAM, 1099
Rhophylac, 1099
rHu GM-CSF (recombinant human

granulocyte/macrophage
colony-stimulating factor),
1133

Rhulicort, 371
ribavirin, 1101
RID Lice Killing Shampoo, 1393
rifabutin, 1104
Rifadin, 1106, C10
Rifamate, 1393, C10
rifampin, 1106, C2, C10
RIFAMYCINS

rifampin, 1106, C2, C10
rifaximin, 1108, C11

rifapentine, 1337
Rifater, 1393, C11
rifaximin, 1108, C11
rilpivirine, 1109
rimabotulinumtoxinb, 1378
rimexolone, 1405
Riomet, 831
Riopan Plus, 805
risedronate, 1110
Risperdal, 1112, C4, C11, C16
Risperdal Consta, 1112
Risperdal M-TAB, 1112
risperidone, 1112, C4, C11,

C16
Ritalin, 846, C11
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Ritalin LA, 846, C11
Ritalin LA Capsule (SR), C14
Ritalin SR, 846, C11
Ritalin SR Tablet (SR), C14
ritodrine, C11
ritonavir, 1114, C11
Rituxan, 1117
riTUXimab, 1117, C11, C16
Rivanase AQ, 360
rivaroxaban, 1120
Rivasa, 1129
rivastigmine, 1121
Rivotril, 330
rizatriptan, 1122
Robaxacet-8, 1394
Robaxacet, 1394
Robaxacet Extra Strength, 1394
Robaxin, 837, C3
Robidex, 422
Robinul, 625, C11
Robinul-Forte, 625
Robitussin, 638
Robitussin Children’s Cough &

Cold CF Liquid, 1394
Robitussin Children’s Cough &

Cold Long-Acting Liquid,
1394

Robitussin Cough Calmers, 422
Robitussin CoughGels, 422
Robitussin Maximum Strength

Cough Suppressant, 422
Robitussin Peak Cold Cough �

Chest Congestion DM Liquid,
1394

Robitussin Peak Cold Maximum
Strength Cough � Chest
Congestion DM Liquid, 1394

Robitussin Peak Cold Maximum
Strength Multi-Symptom Cold
Liquid, 1394

Robitussin Peak Cold Multi-
Symptom Cold Liquid, 1394

Robitussin Peak Cold Nasal
Relief, 1394

Robitussin Peak Cold Nighttime
Multi-Symptom Cold Liquid,
1394

Robitussin Peak Cold Nighttime
Nasal Relief, 1394

Robitussin Pediatric, 422
Rocaltrol, 1290
Rocephin, 292
Rodex, 1076
Rofact, 1106
roflumilast, 1124
Rogitine, 1017
Rolaids Calcium Rich, 255
Rolaids Extra Strength Tablets,

1394
Rolaids Multi-Symptom Tablets,

1394
Rolaids Regular Strength Tablets,

1394
Rolene, 371
Romazicon, 578

romiDEPsin, C16
romiPLOStim, C16
rOPINIRole, 1125, C11, C16
ropivacaine, 492
rosiglitazone, 1126
Rosin rose, 1368
Rosone, 371
rosuvastatin, 654
Rotarix [RV1], 1436
RotaTeq [RV5], 1436
Rotavirus vaccine, 1436
Rowasa, 827
Roxanol, C4, C11
Roxicet, 1394, C11
Roxicet 5/500, 1394
Roxicet Oral Solution, 1394
Roxicodone, 963, C4
Roxicodone Intensol, C11
Rozerem, 1092, C11
Rubramin PC, 1287
rudbeckia, 1352
rufinamide, 1380
Rulox, 805
ruxolitinib, 1378
RV, 1436
Rybix ODT, 1242
Rylosol, 1163
Rynatan, 1394
Rynatan Pediatric Suspension,

1394
Rynatuss, 1394
Rythmol, 1060
Rythmol RS Capsule (SR), C14
Rythmol SR, 1060
Ryzolt, 1242

S
Sabal, 1367
Sabal Fructus, 1367
Sabril, 1278
S-adenosylmethionine, 1366
Safyral, 349
Safyral Phase I, 1394
Safyral Phase II, 1394
Saizen, 634
Salagen, 1026, C11
Salazopyrin, 1167
Salbutamol, 112
SALICYLATES, 1129

aspirin, 1129
choline and magnesium
salicylates, 1129

magnesium salicylate, 1129
salsalate, 1129

SALINES
magnesium chloride (12%
Mg; 9.8 mEq Mg/g), 806

magnesium citrate (16.2%
Mg; 4.4 mEq Mg/g), 806

magnesium gluconate (5.4
% Mg; 4.4 mEq/g), 806

magnesium hydroxide
(41.7% Mg; 34.3 mEq Mg/
g), 806

magnesium oxide (60.3%
Mg; 49.6 mEq Mg/g), 806

MAGNESIUM SALTS (ORAL),
806

salisburia adiantifolia, 1357
salmeterol, 1132
Salofalk, 827
Salonpas Hot, 261
salsalate, 1129
SAMe, 1366
sampson root, 1352
Samsca, 1234
Sanctura, 1252
Sanctura XR, 1252
Sancuso, 632
SandIMMUNE, 379, C11, C16
SandoSTATIN, 939, C11
SandoSTATIN LAR, 939
Santa Maria, 1353
Saphris, 182
saquinavir, 1338, C11
saquinavir (free base), C11
saquinavir mesylate, C11
Sarafem, 589, C11
sargramostim, 1133
Savella, 864
saw palmetto, 1367
Saw Palmetto Berry, 1367
saxagliptin, 1135
SCABICIDE

lindane, 787
Scopace, 1137
scopolamine, 1137, 1406
scopolamine patch, C4
Scot-Tussin Allergy DM, 443
Scot-Tussin DM Maximum

Strength Liquid, 1394
Scot-tussin Expectorant, 638
Scot-Tussin Senior Liquid, 1394
scurvy root, 1352
Seasonale, 350, 1394
Seasonique, 350, 1394
SECOND-GENERATION

CEPHALOSPORINS, 287
cefaclor, 286
cefoTEtan, 286, C15
cefOXitin, 286, C1, C15
cefprozil, 286
cefuroxime, 286, C1

Sectral, C4
Sedapap, 244
SEDATIVE/HYPNOTICS, 1364,

1370, 85
chloral hydrate, 303
chlordiazePOXIDE, 305,
C3–C4, C6, C15

clorazepate, 336, C3–C4
dexmedetomidine, 415
diazepam, 423, C1, C3–C4
doxepin, 468, C3–C4
droperidol, 479
eszopiclone, 529
hydrOXYzine, 672, C3–C4,
C7, C15

kava-kava (Piper
Methysticum), 1364

LORazepam, 800, C2, C4,
C8, C16
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midazolam, 860, C2
oxazepam, 958, C3–C4
PENTobarbital, 1335, C2,
C10, C16

PHENobarbital, 1014, C2,
C4, C10, C16

promethazine, 1057, C2–C4
ramelteon, 1092
temazepam, 1190, C3–C4
triazolam, 1249, C3–C4
valerian, 1369
zaleplon, 1304
zolpidem, 1316, 1380

Sedatuss, 422
Selax, 457
SELECTIVE ESTROGEN RECEPTOR

MODULATORS
raloxifene, 1090

SELECTIVE NOREPINEPHRINE
REUPTAKE INHIBITORS

atomoxetine, 190
milnacipran, 864
vilazodone, 1280

SELECTIVE SEROTONIN/
NOREPINEPHRINE REUPTAKE
INHIBITORS

desvenlafaxine, 412
DULoxetine, 481, C4, C7,
C15

venlafaxine, 1273
SELECTIVE SEROTONIN REUPTAKE

INHIBITORS (SSRIS)
citalopram, 319, C4
escitalopram, 517, C4
FLUoxetine, 589, C3–C4,
C7, C15

fluvoxaMINE, 592, C4, C7,
C15

PARoxetine hydrochloride,
988

PARoxetine mesylate, 988
sertraline, 1143, C4, C6,
C11

selegiline, 1138, C4, C11
selegiline transdermal, 1140
Selzentry, 811
Semprex-D, 1394
Sena-Gen, 1142
Senexon, 1142
sennosides, 1142
Senokot, 1142
Senokot-S, 1394
SenokotXTRA, 1142
Seno Sol-SS, 1394
Sensipar, 315
Sensorcaine, 492
Septra, 1250, 1394
Septra DS, 1250, 1394
Serax, 958, C3– C4
Serenoa repens, 1367
Serevent Diskus, 1132

Serophene, C11
SEROquel, 1079, C4, C11, C16
SEROquel XR, 1079, C11
SEROquel XR Tablet (SR), C14
Serostim, 634
sertraline, 1143, C4, C6, C11
Serutan, 1072
Serzone, 906, C11
sevelamer, 1145
Shohl’s Solution modified, 1159
SHORT-ACTING CORTICOSTEROIDS,

363
Siblin, 1072
sibutramine, 1381
Silace, 457
Siladril, 443
Silafed Syrup, 1394
Silapap, 98
Silapap Infant’s, 98
sildenafil, 1146
Silenor, 468
Silfedrine Children’s, 1070
silodosin, 1148
Silphen, 443
Siltussin DAS, 638
Siltussin SA, 638
Silybin, 1365
Silymarin, 1365
Simcor 750/20, 1394
Simcor 500/20, 1394
Simcor 500/40, 1394
Simcor 1000/20, 1394
Simcor 1000/40, 1394
simethicone, 1149
Simply Cough, 422
Simponi, 628
Simron, 729
Simulect, 206
simvastatin, 655
Sinemet, 266, C4, C11
Sinemet 25/250, 1394
Sinemet 25/100, 1394
Sinemet 10/100, 1394
Sinemet CR, 266
Sinemet CR 25-100, 1394
Sinemet CR 50-200, 1395
Sinemet CR Tablet (SR), C14
Sine-Off Cold/Cough Medicine,

1395
Sine-Off Non-Drowsy Maximum

Strength, 1395
Sine-Off Severe Cold, 1395
Sine-Off Sinus/Cold Medicine,

1395
SINEquan, 468
SINEquan, C11, C16
Singulair, 879, C11
sipuleucel, 1150
sirolimus, 1152
sitaGLIPtin, 1154, 1381, C11,

C16

Skelaxin, 830, C3
SKELETAL MUSCLE RELAXANTS, 86,

C4
SKELETAL MUSCLE RELAXANTS

(CENTRALLY ACTING)
baclofen, 205, C4
carisoprodol, 270, C3
chlorzoxazone, 310, C3
cyclobenzaprine, 375, C3
diazepam, 423, C1, C3–C4
metaxalone, 830, C3
methocarbamol, 837, C3

SKELETAL MUSCLE RELAXANTS
(DIRECT ACTING)

dantrolene, 390
Skelid, 1341
Sklice, 1380
Sleep-Eze 3, 443
Sleepwell 2-night, 443
Slo-Mag, 806
Slo-Niacin, 911
Slo-Salt, 1157
Slow FE, 729
SMOKING DETERRENTS

buPROPion, 238, 1380, C4–
C5, C15

NICOTINE, 915
nicotine chewing gum, 915
nicotine inhaler, 915
nicotine lozenge, 915
nicotine nasal spray, 915
nicotine transdermal, 915
varenicline, 1267

SMZ/TMP, 1250
Snooze Fast, 443
Soda Mint, 1155
sodium bicarbonate, 1155
sodium chloride (IV/oral),

1157
sodium citrate and citric acid,

1159
sodium ferric gluconate

complex, 729
sodium nitrite/sodium

thiosulfate, 1380
sodium phosphate, 1338
sodium polystyrene sulfonate,

1160
Sodium Sulamyd, 1402
Soflax, 457
Soflax-Ex, 218
Solage Topical Liquid, 1395
Solaraze, 427
Solarcaine Aloe Extra Burn Relief,

781
Solazine, 1341
solifenacin, 1162
Solodyn, 1204
Solodyne Tablet (SR), C14
Solu-CORTEF, 363, C11, C16
Solu-MEDROL, 363, C11, C16
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Soma, 270, C3
Soma Compound, 1395
Soma Compound with Codeine,

1395
somatrem, 1381
somatropin (recombinant),

634
Sominex, 443
Sonata, 1304, C11
SORAfenib, C16
Soriatane, C11
Sorine, 1163
sotalol, 1163, C11
Sotret, 737
Span-FF, 729
Sparine, 1381
Spectracef, 292
spinosad, 1379
Spiriva, 1223, C11
spironolactone, 447
Sporanox, 741
Sprintec, 349, 1395
Sprix, 750
SPS, 1160
squawroot, 1348
S-2 (racepinephrine), 494
Sronyx, 349, 1395
SSKI, 720
Stadol, 245, 1423
Stalevo 75, 1395
Stalevo 125, 1395
Stalevo 50, 1395
Stalevo 150, 1395
Stalevo 100, 1395
Stalevo 200, 1395
Starlix, 903
Statex, 881
stavudine, 1339
Stavzor, 1258, C4
Staxyn, 1266
Stelazine, 1341
Stieprox, 171
Stimate, 410
STIMULANT LAXATIVES

bisacodyl, 218, C3
sennosides, 1142

St. John’s wort (Hypericum
perforatum), 1368

St. Joseph Adult Chewable Aspirin,
1129

STOOL SOFTENERS
DOCUSATE, 457
docusate calcium, 457
docusate sodium, 457

Straterra Capsule, C14
Strattera, 190
Streptase, 1212
STREPTOGRAMINS

quinupristin/dalfopristin,
1085

streptokinase, 1212
streptomycin, 131
Striant, 1199
Stromectol, 1378
strong iodine solution, 720

SUBARACHNOID HEMORRHAGE
THERAPY AGENTS

niMODipine, 923, C9, C16
Sublimaze, 552, C4
Suboxone 8/2, 1395
Suboxone, 1374
Suboxone 2/0.5, 1395
Subsys, 1380
Subutex, 233
succimer, 1339
sucralfate, 1165
Sucrets Cough Control Formula,

422
Sudafed, C11
Sudafed Children’s, 1070
Sudafed 12 Hour, 1070
Sudafed 24 Hour, 1070
Sudafed 12 Hour Pressure �

Pain, 1395
Sudafed 12 hr Capsule (SR), C14
Sudafed 24 hr Capsule (SR), C14
Sudafed Maximum Strength Nasal

Decongestant, 1070
Sudafed PE, C11
Sudafed PE Children’s Cough &

Cold Liquid, 1395
Sudafed PE Cough � Cold, 1395
Sudafed PE Non-Drying Sinus,

1395
Sudafed PE Pressure � Pain,

1395
Sudafed PE Severe Cold, 1395
Sudafed PE Sinus � Allergy,

1395
Sudafed PE Triple Action, 1395
Sudafed Triple Action, 1395
Sudal 12, 1395
SudoGest, 1070
SudoGest Children’s, 1070
SudoGest 12 Hour, 1070
Sudo-Tab, 1070
SUFentanil, C11, C16
Sular, 924, C4
Sular Tablet (SR), C14
sulconazole, 171
Sulcrate, 1165
sulfacetamide, 1402
Sulfacet-R Topical Lotion, 1395
sulfADIAZINE, C11, C15–C16
sulfaSALAzine, 1167, C11, C16
Sulfatrim, 1250
sulfinpyrazone, 1381
sulfiSOXAZOLE, C11, C15
SULFONAMIDES, 1250

trimethoprim/
sulfamethoxazole, 1250,
C2

zonisamide, 1318, C4
SULFONYLUREAS, 1168

glimepiride, 1168
glipiZIDE, 1168, C7, C15
glyBURIDE, 1168, C7, C15

sulindac, 1171
SUMAtriptan, 1172, C11, C16
Sumavel DosePro, 1172

Sumycin, 1204
SUNItinib, 1175, C16
Sunkist, 1323
SuperChar Aqueous, 1321
Supeudol, 963
Suprax, 292
Suprenza, 1336
Surmontil, C4
Surpass, 255
Surpass Extra Strength, 255
Sustiva, 485
Sutent, 1175
Syeda, 349, 1395
Sylatron, 714
Syllact, 1072
Symax, 673
Symbicort 80/4.5, 1395
Symbicort 160/4.5, 1395
Symbyax 3/25, 1395
Symbyax 6/25, 1395
Symbyax 12/25, 1395
Symbyax, C11
Symbyax 6/50, 1395
Symbyax 12/50, 1395
Symlin, 1042
Symmetrel, C4
Synacort, 371
Synalar, 371
Synalgos-DC, 1395
Synarel, 894
Synercid, 1085
Synercid Powder for Injection,

1395
Synflex, 900
Synflex DS, 900
Syn-Nadolol, 892
Synthroid, 779

T
T4, 779
Taclonex Topical Ointment/

Suspension, 1395
tacrine, 1381
TACROLIMUS, 1177, C2
tacrolimus (oral, IV), 1177
tacrolimus (topical), 1177
tadalafil, 1180
Tagamet, 650, C3
Tagamet HB, 650
Tagara, 1369
Talwin, 1008, 1423, C3– C4
Talwin NX, 1008
Tambocor, 571, C11
Tamiflu, 953
Taminol, 98
Tamofen, 1182
Tamone, 1182
Tamoplex, 1182
tamoxifen, 1182
tamsulosin, 1183
Tanaceti parthenii, 1353
Tang Kuei, 1351
Tan Kue Bai Zhi, 1351
Tapazole, 835
tapentadol, 1184
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Tarceva, 511
Targretin, 1373
Tarka 1/240, 1395
Tarka 2/180, 1395
Tarka 2/240, 1395
Tarka 4/240, 1395
Tasigna, 920
Tasmar, 1232
Tavist ND Allergy, 798
TAXOIDS

cabazitaxel, 249
DOCEtaxel, 453, C15
PACLitaxel, 971, C10, C16
PACLitaxel protein-bound
particles (albumin-bound),
971

Taxol, 971, C11
Taxotere, 453, C11
Tazicef, 292
Tazocin for Injection 2.25 g,

1395
Tazocin for Injection 3.375 g,

1395
Tazocin for Injection 4.5 g,

1395
Taztia XT, 437, C4
Taztia XT Capsule (SR), C14
3TC, 758
Td, 1439
Tdap, 1433, 1439
Tear Drop, 1403
TearGard, 1403
Teargen, 1403
Tearisol, 1403
Tears Naturale, 1403
Tears Naturale Free, 1403
Tears Naturale II, 1403
Tears Plus, 1403
Tears Renewed, 1403
Tebrazid, 1073
Tecnal, 244
Teflaro, 280
tegaserod, 1339
TEGretol, 263, C4, C11, C16
Tegretol CR, 263
Tegretol-XR, 263
TEGretol XR, C11
TEGretol-XR Tablet (SR), C14
Tekamlo 150/5, 1396
Tekamlo 150/10, 1396
Tekamlo 300/5, 1396
Tekamlo 300/10, 1396
Tekturna, 119
Tekturna HCT 150/12.5, 1396
Tekturna HCT 150/25, 1396
Tekturna HCT 300/12.5, 1396
Tekturna HCT 300/25, 1396
telaprevir, 1186
telavancin, 1188
telmisartan, 166, C4
Telzir, 599

temazepam, 1190, C3–C4
Temodar Capsule, C14
Temovate, 371
Temovate E, 371
Tempra, 98
temsirolimus, 1340
Tencon, 244
tenecteplase, 1212
Tenex, 639
Ten-K, 1037
tenofovir, 1191, 1380
Tenoretic 50, 1396
Tenoretic 100, 1396
Tenormin, 189, C4
Tequin, C11
Terazol-3, 174
Terazol-7, 174
terazosin, 1193, C4
terbinafine, 171, 1195
terbutaline, 1196, 1381, C2
terconazole, 174
Terfluzine, 1341
Teril, 263
Terramycin with Polymyxin B

Sulfate Ophthalmic
Ointment, 1396

tesamorelin, 1198
Tessalon Perles Capsule, C14
Testoderm, C11
Testoderm TTS, C11
Testoderm with Adhesive, C11
Testopel, 1199
TESTOSTERONE, 1199
testosterone buccal system,

mucoadhesive, 1199
testosterone cypionate, 1199
testosterone enanthate, 1199
testosterone pellets, 1199
testosterone topical solution,

1199
testosterone transdermal,

1199
Testred, C3
Tetanus-diphtheria, 1439
tetanus diphtheria toxoid

(Td), C11
tetanus toxoid, 1433
Tetanus toxoid, reduced

diphtheria toxoid, and
acellular pertussis vaccine
absorbed, 1433

Tetanus toxoid, reduced
diphtheria toxoid and acellular
pertussis vaccine absorbed,
1439

Tetcaine, 1401
tetrabenazine, 1203
tetracaine, 1401
TETRACYCLIC ANTIDEPRESSANTS

mirtazapine, 868, C4
tetracycline, 1204

TETRACYCLINES, 1204
doxycycline, 1204, C1
minocycline, 1204
tetracycline, 1204

tetrahydrozoline, 1407
Teveten, 166, C4
Teveten HCT 600/12.5, 1396
Teveten HCT 600/25, 1396
Tev-Tropin, 634
Texacort, 371
thalidomide, 1208
Thalitone, 449
Thalomid, 1208, C11
Theo-24, 1325
Theo-24 Capsule, C14
Theochron, 1325
theophylline, 1325
Thera-Flu Cold & Cough Hot

Liquid, 1396
Thera-Flu, Cold & Sore Throat

Hot Liquid, 1396
Thera-Flu Daytime Severe Cold

& Cough Hot Liquid, 1396
Thera-Flu Flu & Chest

Congestion Hot Liquid, 1396
Thera-Flu Flu & Sore Throat Hot

Liquid, 1396
Thera-Flu Max-D Severe Cold &

Flu Hot Liquid, 1396
Thera-Flu Nighttime Severe Cold

& Cough Hot Liquid, 1396
Thera-Flu Sinus & Cold Hot

Liquid, 1396
TheraFlu Thin Strips Long Acting

Cough, 422
Thera-Flu Warming Relief Cold

& Chest Congestion Syrup,
1396

Thera-Flu Warming Relief
Daytime Multi-Symptom Cold
Caplets, 1396

Thera-Flu Warming Relief
Daytime Severe Cold & Cough
Syrup, 1396

Thera-Flu Warming Relief Flu &
Sore Throat Syrup, 1396

Thera-Flu Warming Relief
Nighttime Multi-Symptom
Cold Caplets, 1396

Thera-Flu Warming Relief
Nighttime Severe Cold &
Cough Syrup, 1396

Thera-Flu Warming Relief Sinus
& Cold Syrup, 1396

thiamine, 1210, C11
THIAZIDE DIURETICS, 450

chlorothiazide, 449
chlorthalidone (thiazide–
like), 449

DIURETICS (THIAZIDE), 449
hydrochlorothiazide, 449,
C4
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THIAZIDE-LIKE DIURETICS
metolazone, 851, C9

THIAZOLIDINEDIONES
pioglitazone, 1028
rosiglitazone, 1126

THIENOBENZODIAZEPINES
OLANZapine, 941, C4, C9,
C16

THIENOPYRIDINES
prasugrel, 1044

THIOAMIDES
propylthiouracil, 1067, C10

thioguanine, 1340
6-thioguanine, 1340
thioridazine, C3–C4
thiothixine, C4
THIRD-GENERATION

CEPHALOSPORINS
cefdinir, 292
cefditoren, 292
cefixime, 292
cefoperazone, 292
cefotaxime, 292, C1
cefpodoxime, 292
cefTAZidime, 292, C1, C15
ceftibuten, 292
cefTRIAXone, 292, C1, C6,
C15

CEPHALOSPORINS—THIRD
GENERATION, 292

Thorazine, 307
Thrive, 915
THROMBIN INHIBITORS

argatroban, 177, C5
bivalirudin, 222
dabigatran, 387
lepirudin (rDNA), 769

THROMBOLYTIC AGENTS,
1212

THROMBOLYTICS, 87
alteplase, 1212
reteplase, 1212
streptokinase, 1212
tenecteplase, 1212
THROMBOLYTIC AGENTS,
1212

THROMBOPOETIC GROWTH FACTORS
oprelvekin, 950

THYROID PREPARATIONS
levothyroxine, 779, C2, C8

ThyroSafe, 720
ThyroShield, 720
tiagabine, 1217, C4, C11, C16
Tiamol, 371
Tiazac, 437, C4, C11
Tiazac Capsule (SR), C14
ticagrelor, 1218
ticarcillin/clavulanate, 1219,

C2
Ticlid, 1341, C11
ticlopidine, 1341, C3
Tigan, C3
tigecycline, 1221
Tikosyn, 458
Tilia Fe, 349

Tilia Fe Phase I, 1396
Tilia Fe Phase II, 1396
Tilia Fe Phase III, 1396
Tilia Fe Phase IV, 1396
tiludronate, 1341
Timentin, 1219
Timentin for Injection, 1396
timolol, 1404, C4
Timoptic, 1404
Timoptic-XE, 1404
Tinactin, 171
Ting, 171
tioconazole, 174
tiotropium, 1223
tipranavir, 1225
Tipton weed, 1368
tirofiban, 1226
Tirosint, 779
tissue plasminogen activator, 1212
Titralac, 255
Titralac Plus, 1396
tiZANidine, 1229, C11, C16
TMP/SMX, 1250
TMP/SMZ, 1250
TNKase, 1212, C11
TOBI, 131
Tobradex, C11
TobraDex Ophthalmic

Suspension/Ointment, 1396
TobraDex ST Ophthalmic

Suspension, 1396
tobramycin, 131, 1402, C2
Tobrex, 1402, C11
tocilizumab, 1230
Tofranil, 693, C4
Tofranil PM, 693
TOLAZamide, C11, C15
TOLBUTamide, C11, C15
tolcapone, 1232
tolnaftate, 171
Tolnaftate-D, 171
Toloxin, 431
tolterodine, 1233
tolvaptan, 1234
tonga, 1364
Topactin, 371
Topamax, 1235, C4, C12
Topicort, 371
Topicort-LP, 371
topiramate, 1235, C4
Topomax Tablet/Capsule, C14
topotecan, 1238
Toprol-XL, 853, C4, C12
Toprol XL Tablet (SR), C14
Toradol, 750, C12
Torisel, 1340
torsemide, 1240
Totect, 418
Toviaz, 563
t-PA, 1212, C12
TRACE METALS

zinc sulfate, 1308
Tracleer, C12
Tradjenta, 786
traMADol, 1242, C12, C16

Trandate, 753, C4
trandolapri, C4
trandolapril, 159
TRANSDERMAL CONTRACEPTIVE, 350
TRANSDERMAL FENTANYL,

1424
Transderm-Scop, 1137
Transderm Scop, C4
Transderm-V, 1137
TRANSMEMBRANE CONDUCTANCE

REGULATOR POTENTIATORS
ivacaftor, 1377

Tranxene, C3– C4
Tranxene T-Tab, 336
tranylcypromine, 877, C4
trastuzumab, 1244
Travatan Z, 1407
Traveltabs, 440
travoprost, 1407
traZODone, 1246, C4, C12,

C16
Treanda, 212
Trelstar, 1342
TRENtal, C12, C16
TRENtal Tablet (SR), C14
tretinoin, C12
Trexall, 838
Treximet, 1396
Triacin-C Cough Syrup, 1397
Triad, 244
Triaderm, 371
triamcinolone, 360, 363, 371
triamcinolone inhaler, 1381
Triaminic Chest & Nasal

Congestion Liquid, 1397
Triaminic Cold & Allergy Liquid,

1397
Triaminic Cough & Sore Throat

Liquid, 1397
Triaminic Day Time Cold &

Cough Liquid, 1397
Triaminic Day Time Thin Strips

Cold & Cough, 1397
Triaminic Multi-Symptom Fever

Liquid, 1397
Triaminic Night Time Cold &

Cough Liquid, 1397
Triaminic Night Time Thin

Strips Cold & Cough, 1397
Triaminic Thin Strips Long Acting

Cough, 422
triamterene, 447
triamterene/HCTZ, C4
Triaprin, 244
triazolam, 1249, C3–C4
TRIAZOLES

posaconazole, 1034
Tribenzor 20/5/12.5, 1397
Tribenzor 40/5/12.5, 1397
Tribenzor 40/5/25, 1397
Tribenzor 40/10/12.5, 1397
Tribenzor 40/10/25, 1397
tricalcium phosphate (39% Ca

or 19.5 mEq/g), 255
Tricor, 549, C12
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TRICYCLIC ANTIDEPRESSANTS
amitriptyline, 140, C3–C4
clomiPRAMINE, 1327, C4,
C6, C15

desipramine, 408, C4, C6
doxepin, 468, C3–C4
imipramine, 693, C4
nortriptyline, 935

Triderm, 371
Tridesilon, 371
Tridil, 927
trifluoperazine, 1341, C4
trifluridine, 1403
Triglide, 549
trihexyphenidyl, 1342
Trikacide, 856
Tri-Legest-21, 349
Tri-Legest Fe, 349
Tri-Legest Fe Phase I, 1397
Tri-Legest Fe Phase II, 1397
Tri-Legest Fe Phase III, 1397
Tri-Legest Fe Phase IV, 1397
Tri-Legest 21 Phase I, 1397
Tri-Legest 21 Phase II, 1397
Tri-Legest 21 Phase III, 1397
Trileptal, 959
TriLipix, 550, 1381
Trilisate, 1129
Tri-Lo-Sprintec, 349
Tri-Lo-Sprintec Phase I, 1397
Tri-Lo-Sprintec Phase II, 1397
Tri-Lo-Sprintec Phase III, 1397
Tri-Luma Topical Cream, 1397
TriLyte, 1033, 1397
trimethobenzamide, C3
trimethoprim/

sulfamethoxazole, 1250,
C2

trimipramine, C4
Trimox, 143
Tri-Nessa, 349
TriNessa Phase I, 1397
TriNessa Phase II, 1397
TriNessa Phase III, 1397
Tri-Norinyl, 349
Tri-Norinyl Phase I, 1397
TRIPHASIC ORAL CONTRACEPTIVES,

349
Tri-Previfem, 349
Tri-Previfem Phase I, 1397
triprolidine, 1381
Triptone Caplets, 440
triptorelin, 1342
Trisenox, 1323
Tri-Sprintec, 349
Tri-Sprintec Phase I, 1397
Trisulfa, 1250, 1397
Trisulfa DS, 1250, 1398
Trivagizole-3, 173
Trivaris, 363
Trivora 28, 349

Trivora Phase I, 1398
Trivora Phase II, 1398
Trivora Phase III, 1398
Trizivir, 1398
tromethamine, C12
Trophamine, C12
Tropicacyl, 1406
tropicamide, 1406
trospium, 1252
Truphylline, 1325
Trusopt, 1404
Truvada, 1398
tuberculin purified protein

derivative (PPD), C12
TUMOR NECROSIS FACTOR BLOCKERS

certolizumab pegol, 299
Tums, 255
Tums E-X, 255
TussiCaps 5/4, 1398
TussiCaps 10/8, 1398
Tussigon, 1398
Tussigon (U.S. antitussive

formulations contain
homatropine), 663

Tussionex Suspension, 1398
Tussi-Organidin DM NR Liquid,

1398
Tussi-Organidin NR Liquid, 1398
Tusstat, 443
Twilite, 443
Twynsta 40/5, 1398
Twynsta 80/5, 1398
Twynsta 40/10, 1398
Twynsta 80/10, 1398
Tygacil, 1221
Tykerb, 765
Tylenol, 98, C12
Tylenol Allergy Multisymptom

Gelcaps, 1398
Tylenol Allergy Multisymptom

Nighttime Caplets, 1398
Tylenol Arthritis Tablet (SR), C14
Tylenol Children’s Plus Cold &

Allergy Liquid, 1398
Tylenol Children’s Plus Cold &

Cough Liquid, 1398
Tylenol Children’s Plus Cold

Liquid, 1398
Tylenol Children’s Plus Cold &

Stuffy Nose Liquid, 1398
Tylenol Children’s Plus Cough &

Runny Nose Liquid, 1398
Tylenol Children’s Plus Cough &

Sore Throat Liquid, 1398
Tylenol Children’s Plus Flu

Liquid, 1398
Tylenol Children’s Plus Multi-

Symptom Cold Liquid, 1398
Tylenol Cold & Cough Daytime

Liquid, 1398
Tylenol Cold & Cough Nighttime

Liquid, 1398

Tylenol Cold & Flu Severe
Caplets, 1398

Tylenol Cold & Flu Severe
Liquid, 1398

Tylenol Cold Head Congestion
Daytime Caplets, 1398

Tylenol Cold Head Congestion
Nighttime Caplets, 1398

Tylenol Cold Head Congestion
Severe Caplets, 1398

Tylenol Cold Multi-Symptom
Daytime Caplets, 1398

Tylenol Cold Multi-Symptom
Daytime Liquid, 1398

Tylenol Cold Multi-Symptom
Nighttime Gelcaps, 1399

Tylenol Cold Multi-Symptom
Nighttime Liquid, 1399

Tylenol Cold Multi-Symptom
Severe Liquid, 1399

Tylenol PM, 1399, C12
Tylenol Severe Allergy Caplets,

1399
Tylenol Sinus Congestion & Pain

Daytime Gelcaps, 1399
Tylenol Sinus Congestion & Pain

Nighttime Caplets, 1399
Tylenol Sinus Congestion & Pain

Severe Caplets, 1399
Tylenol Sinus Severe Congestion

Daytime Caplets, 1399
Tylenol with Codeine No. 3,

1399
Tylenol with Codeine No. 4,

1399
Tylox 5/500, 1399

U
Ulcidine, 650
ulipristal, 350
Uloric, 546
Ultracet, 1399, C12
Ultram, 1242
Ultram ER, 1242
Ultram ER Tablet (SR), C14
Ultra Tears, 1403
Ultravate, 371
Ultresa, 1380
Unasyn, 156
Unasyn for Injection 1.5 g, 1399
Unasyn for Injection 3 g, 1399
Unicort, 371
Uniphyl Tablet (SR), C14
Uniretic 7.5/12.5, 1399
Uniretic 15/12.5, 1399
Uniretic 15/25, 1399
Unisom Nighttime Sleep-Aid, 443
Unithroid, 779
Univasc, 159, C4
Urabeth, 1324
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Urecholine, 1324
URINARY TRACT ANALGESICS

phenazopyridine, 1013
URINARY TRACT ANTISPASMODICS,

564
alfuzosin, 117
darifenacin, 397
fesoterodine, 563
OXYBUTYNIN, 961, 1380, C3
oxybutynin (gel), 961
oxybutynin (oral), 961
oxybutynin (transdermal
system), 961

solifenacin, 1162
tolterodine, 1233
trospium, 1252

URINARY TRACT STIMULANT
bethanechol, 1324

urokinase, 1381
Uro-KP Neutral, 1035
Uro-Mag, 806
Uromitexan, 828
Uroxatral, 117
Uroxatral Tablet (SR), C14
Urozide, 450
UTI Relief, 1013

V
VACCINES/IMMUNIZING AGENTS, 89

botulism immune globulin,
1324

cytomegalovirus immune
globulin, 1327

human papillomavirus
bivalent (types 16 and 18)
vaccine, recombinant, 658

human papillomavirus
quadrivalent (types 6, 11,
16, and 18) vaccine,
recombinant, 658

HUMAN PAPILLOMAVIRUS
VACCINE, 658

RHO(D) IMMUNE GLOBULIN,
1099

Rho(D) immune globulin IV,
1099

Rho(D) immune globulin
microdose IM, 1099

Rho(D) immune globulin
microdose IM, IV, 1099

Rho(D) immune globulin
standard dose IM, 1099

Vaccinium myrtillus, 1348
Vagifem, 523
VAGINAL RING CONTRACEPTIVE, 350
Vagistat-3, 173
Vagistat-1, 174
valACYclovir, 1255, C12, C16
Valcyte, 1256, C12
Valcyte Tablet, C14
valerian, 1369
Valeriana, 1369
Valerianae radix, 1369
Valeriana officinalis, 1369
Valeriana rhizome, 1369

Valeriane, 1369
valGANciclovir, 1256, C12,

C16
Valisone, 371
Valium, 423, C3– C4
Valnac, 371
Valorin, 98
valproate, C4
VALPROATES, 1258
valproate sodium, 1258, C2
valproic acid, 1258
valsartan, 166, C4
Valtrex, 1255, C12
Valturna 150/160, 1399
Valturna 300/320, 1399
Vancocin, 1261
vancomycin, 1261, C2
Vandazole, 856
vandetanib, 1264
Vaniqa, 1329
Vanos, 371
Vanoxide HC Topical Lotion,

1399
Vanquish Extra Strength Pain

Reliever, 1399
Vantin, 292
Vaprisol, 347
Vaqta, 1434, 1437
Var, 1434, 1439
vardenafil, 1266
varenicline, 1267
Varicella vaccine, 1434, 1439
Varivax, 1434, 1439, C12
VASCULAR ENDOTHELIAL GROWTH

FACTOR ANTAGONISTS
pegaptanib, 1334

VASCULAR HEADACHE SUPPRESSANTS,
1259, 1353, 90

almotriptan, 122
dihydroergotamine, 507
divalproex sodium, 1258
eletriptan, 487
ergotamine, 507
feverfew, 1353
frovatriptan, 607
naratriptan, 902
propranolol, 1064, C2, C4
rizatriptan, 1122
SUMAtriptan, 1172, C11,
C16

VALPROATES, 1258
valproate sodium, 1258, C2
valproic acid, 1258
verapamil, 1275, C2, C4
ZOLMitriptan, 1315, C12

Vaseretic 5/12.5, 1399
Vaseretic 10/25, 1399
Vasocidin Ophthalmic Solution,

1399
VASODILATORS, 662, C4

hydrALAZINE, 660, C1, C4,
C7, C15

hydralazine/isosorbide
dinitrate, 661

iloprost, 1331

minoxidil (systemic), 1332
nitroglycerin rectal
ointment, 930

nitroprusside, 931
sildenafil, 1146
tadalafil, 1180

VASODILATORS (HUMAN B-TYPE
NATRIURETIC PEPTIDE)

nesiritide, 908
vasopressin, 1269, C2
VASOPRESSIN ANTAGONISTS

conivaptan, 347
tolvaptan, 1234

VASOPRESSORS
DOPamine, 463, C6, C15
EPINEPHrine, 494, C7, C15
norepinephrine, 933

Vasotec, 159, C4
Vasotec IV, 159
Vectibix, 985
Velbe, 1281
Velcade, 228
Velivet, 349
Velivet Phase I, 1399
Velivet Phase II, 1399
Velivet Phase III, 1399
VeltinTopical Gel, 1399
vemurafenib, 1271
venlafaxine, 1273
Venofer, 729
Ventavis, 1331
Ventolin Diskus, 112
Ventolin HFA, 112
Ventolin Nebules, 112
VePesid, 535
Veramyst, 360
verapamil, 1275, C2, C4
Verapamil SR Tablet (SR), C14
Verazinc, 1308
Verdeso, 371
Verelan, 1275, C4
Verelan Capsule (SR), C14
Verelan PM, 1275
Verelan PM Capsule (SR), C14
Vermox, 1381
Versed, 860
verteporfin, 1342
Vesanoid, C12
VESIcare, 1162, C12
VesiCare Tablet (EC), C14
Vexol, 1405, C12
VFEND, 1295
Viagra, 1146, C12
Vibativ, 1188
Vibramycin, 1204
Vibra-Tabs, 1204
Vicks Chest Congestion Relief, 638
Vicks 44 Cough Relief, 422
Vicks 44 Custom Care Chesty

Cough Liquid, 1399
Vicks 44 Custom Care Cough &

Cold PM Liquid, 1399
Vicks Dayquil Mucus Control, 638
Vicks Formula 44 Pediatric

Formula, 422
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*Entries for generic names appear in boldface type. Trade names appear in regular type, with Canadian trade names preceded by a maple leaf

icon ( ). CLASSIFICATIONS appear in BOLDFACE SMALL CAPS. Combination Drugs appear in italics, herbal products are preceded by a yin-

yang icon ( ) and drugs with genetic implications are preceded by a double-helix icon ( ).

Vicodin, 663, 1399
Vicodin ES, 1399
Vicodin HP, 1399
Vicoprofen, 663, 1399
Victoza, 791
Victrelis, 226, 1381
Vidaza, 195
Videx, 1328, C12
Videx EC, 1328
Videx EC Capsule (SR), C14
vigabatrin, 1278
Vigamox, 1402
Viibryd, 1280
vilazodone, 1280
Vimovo 375/20, 1399
Vimovo 500/20, 1399
Vimpat, 755
vinBLAStine, 1281, C12, C15
VINCA ALKALOIDS

vinBLAStine, 1281, C12, C15
vinCRIStine, 1283, C12, C15
vinorelbine, 1285

Vincasar PFS, 1283
vinCRIStine, 1283, C12, C15
vinorelbine, 1285
Viokace, 1380
Viokase, C12
Viokase 8, C12
Vioxx, C12
Viracept, 1333, C12
Viramune, 909, C12
Viramune XR, 909
Virazole, 1101
Viread, 1191, 1380
Virilon, C3
Viroptic, 1403
Visicol, 1023
Visine, 1407
Visine-A Ophthalmic Solution,

1399
Visine LR, 1407
vismodegib, 1379
Vistaril, 672, C3– C4
Vistide, 312
Visudyne, 1342
Vitabee 6, 1076
Vit-A-Drops, 1403
Vitalax, 1072
vitamin B, 594, 911
vitamin B6, 1076
vitamin B1, 1210
VITAMIN B12 PREPARATIONS,

1287
vitamin D2, 1290
vitamin D3 (active), 1290
VITAMIN D COMPOUNDS,

1290
vitamin D3 (inactive), 1290
vitamin E, 1293
vitamin K, 1024

VITAMINS, 91
ascorbic acid, 1323
calcitriol, 1290, C1
cholecalciferol, 1290
cyanocobalamin, 1287
doxercalciferol, 1290
ergocalciferol, 1290
folic acid, 594, C7
hydroxocobalamin, 1287
leucovorin calcium, 771, C8
niacin, 911
niacinamide, 911
paricalcitol, 1290
phytonadione, 1024, C2
pyridoxine, 1076
thiamine, 1210, C11
VITAMIN B12

PREPARATIONS, 594, 911,
1076, 1287

VITAMIN D COMPOUNDS,
1290

vitamin E, 1293
Vita Plus E, 1293
Vitis coignetiae, 1361
Vitis vinifera, 1361
Vitrasert, 616
Vivactil, C4
Viva-Drops, 1403
Vivelle-Dot, 523
V-Lax, 1072
Voltaren, 427
Voltaren Gel, 427
Voltaren Ophthalmic, 1406
Voltaren XR, 427
Voltaren XR Tablet (SR), C14
VOLUME EXPANDERS

albumin (human), 111
Voraxaze, 1376
voriconazole, 1295, C2
Vosol, C12
VoSpire ER, 112
Votrient, 991
VP-16, 535
Vusion Topical Ointment, 1399
Vyloma, 695
Vytorin 10/10, 1399
Vytorin 10/20, 1399
Vytorin 10/40, 1399
Vytorin 10/80, 1399
VZIG (varicella-zoster immune

globulin), C12

W
warfarin, 1299
WATER SOLUBLE VITAMINS

ascorbic acid, 1323
cyanocobalamin, 1287
folic acid, 594, C7
hydroxocobalamin, 1287
niacin, 911

niacinamide, 911
pyridoxine, 1076
thiamine, 1210, C11
VITAMIN B12

PREPARATIONS, 594, 911,
1076, 1287

Webber Vitamin E, 1293
WEIGHT CONTROL AGENTS, 92

orlistat, 952
phentermine, 1336

Welchol, 344
Wellbutrin, 238, C4
Wellbutrin SR, 238, C12, C14
Wellbutrin XL, 238, C12
Westcort, 371
white ginseng, 1358
whitehorn, 1362
Wild chamomile, 1353
Wild quinine, 1353
Winipred, 363
WinRho SDF, 1099
wolf’s bane, 1347
WOUND/ULCER/DECUBITI HEALING

AGENT, 1345
aloe, 1345
becaplermin, 207

wurzelstock, 1364
Wycillin, 999

X
Xalatan, 1407
Xalkori, 373
Xanax, 123, C3– C4, C12
Xanax XR, 123
Xanax XR Tablet (SR), C14
XANTHINE OXIDASE INHIBITORS

allopurinol, 120, C1
febuxostat, 546

XANTHINES
aminophylline, 1325, C1
BRONCHODILATORS
(XANTHINES), 1325

theophylline, 1325
Xarelto, 1120
Xatral, 117
Xeloda, 259, C12
Xenaderm Topical Ointment,

1400
Xenazine, 1203
Xenical, 952, C12
Xeomin, 1376
Xerese Topical Cream, 1400
Xgeva, 406
Xifaxan, 1108
Xogris, 1381
Xolair, 1334
Xolegel, 171
Xopenex, 776
Xopenex HFA, 776
Xylocaine, 781
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Xylocaine Viscous, 781
Xylocard, 781

Y
yagona, 1364
Yasmin, 349, 1400, C12
Yaz, 349, 1400, C12
Yervoy, 722
yinhsing, 1357

Z
Zaditor, 1401
zafirlukast, 1303
zaleplon, 1304
Zanaflex, 1229
zanamivir, 1305
Zantac, 650, C12
Zantac 75, 650
Zantac 150, 650
Zantac EFFERdose, 650
Zarah, 349, 1400
Zarontin, C4
Zaroxolyn, 851
Zavesca, C12
Zavesca (escitalopram) [non-US

product], C12
Zeasorb-AF, 171
Zebeta, 221, C4, C12
Zegerid, C12
Zegerid Capsules, 1400
Zegerid OTC Capsules, 1400
Zegerid Powder for Oral

Suspension, 1400
Zelapar, 1138, C4, C12
Zelboraf, 1271
Zelnorm, 1339
Zemplar, 1290
Zenchent, 349, 1400
Zenpep, 981
Zerit, 1339
Zerit XR, 1339
Zestoretic 10/12.5, 1400
Zestoretic 20/12.5, 1400
Zestoretic 20/25, 1400

Zestril, 159, C4, C12
Zetia, 543, C12
Zetonna, 1380
Ziac 2.5/6.25, 1400
Ziac 5/6.25, 1400
Ziac, C12
Ziac 10/6.25, 1400
Ziagen, 95
Ziana Topical Gel, 1400
ziconotide, 1343
zidovudine, 1306, C2
Zilactin-L, 781
zileuton, 1343
Zinacef, 286
Zinc 220, 1308
Zincate, 1308
zinc sulfate, 1308
Zinecard, 418
zingiber, 1355
Zinkaps, 1308
ziprasidone, 1310, C4
Zipsor, 427
Zirgan, 1403
Zithromax, 199
Zmax, 199
Zocor, 655, C12
Zofran, 948, 1381
Zofran ODT, 948
Zoladex, 630
zoledronic acid, 1312
ZOLMitriptan, 1315, C12
Zoloft, 1143, C4
zolpidem, 1316, 1380
Zolpimist, 1316
Zometa, 1312
Zomig, 1315
Zomig-ZMT, 1315
Zonalon, 468, C3
Zonegran, 1318, C4, C12
zonisamide, 1318, C4
Zorbtive, 634
ZORprin, 1129
ZORprin Tablet (SR), C14
Zortress, 539

Zos, 1439
Zostavax, 1439
Zoster vaccine, 1439
Zostrix, 261, C12
Zostrix Diabetic Foot Pain, 261
Zostrix-HP, 261
Zosyn, 1030
Zosyn for Injection 2.25 g, 1400
Zosyn for Injection 3.375 g,

1400
Zosyn for Injection 4.5 g, 1400
Zovia 1/35, 349, 1400
Zovia 1/50, 349, 1400
Zovirax, 104, C12
Zuplenz, 948
Zutripro Oral Solution, 1400
Zyban, 238, C12
Zyban Tablet (SR), C14
Zyclara, 695
Zydis formulation, C12
Zydone, 663
Zydone 5/400, 1400
Zydone 7.5/400, 1400
Zydone 10/400, 1400
Zyflo CR, 1343
Zyflo CR Tablet (SR), C14
Zylet Ophthalmic Suspension,

1400
Zyloprim, 120
Zymaxid, 1402
ZyPREXA, 941, C4, C12, C16
ZyPREXA Intramuscular, 941
ZyPREXA Relprevv, 941
ZyPREXA Zydis, 941, C12
ZyrTEC, 300, C12, C16
ZyrTEC (cetirizine), C12
ZyrTEC-D, C12
Zyrtec-D Allergy & Congestion,

1400
Zyrtec Itchy Eye, 1401
ZyrTEC Itchy Eye Drops, C12
Zytiga, 1373
Zyvox, 788, 1381, C12
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