Nursing
Pharmacology




Staff

Chief Nursing Officer
Judith Schilling McCann, RN, MSN

Clinical Director
Joan M. Robinson, RN, MSN

Clinical Project Managers
Lucia Kubik, RN, BSN
Beverly Ann Tscheschlog, RN, MS

Clinical Editor
Joanne Bartelmo, RN, MSN

Product Director
David Moreau

Senior Product Manager
Diane Labus

Editors
Mary T. Durkin, Barbara E. Hodgson

Editorial Assistants
Megan L. Aldinger, Karen J. Kirk, Jeri
0'Shea, Linda K. Ruhf

Art Director
Elaine Kasmer

Design Assistants
Kate Zulak, Karen Kappe Nugent

lllustrators
Bot Roda, Judy Newhouse, Betty Winnberg

Vendor Manager
Cynthia Rudy

Senior Manufacturing Coordinator
Beth J. Welsh

Production Services
SPi Global

The clinical treatments described and recommended in
this publication are based on research and consultation
with nursing, medical, and legal authorities. To the best
of our knowledge, these procedures reflect currently ac-
cepted practice. Nevertheless, they can’t be considered
absolute and universal recommendations. For individual
applications, all recommendations must be considered

in light of the patient’s clinical condition and, before
administration of new or infrequently used drugs, in light
of the latest package-insert information. The authors

and publisher disclaim any responsibility for any adverse
effects resulting from the suggested procedures, from any
undetected errors, or from the reader’s misunderstanding
of the text.

© 2013 by Lippincott Williams & Wilkins. All rights
reserved. This book is protected by copyright. No part

of it may be reproduced, stored in a retrieval system, or
transmitted, in any form or by any means—electronic,
mechanical, photocopy, recording, or otherwise—without
prior written permission of the publisher, except for brief
quotations embodied in critical articles and reviews, and
testing and evaluation materials provided by the publisher
to instructors whose schools have adopted its accompa-
nying textbook. For information, write Lippincott Williams
& Wilkins, 323 Norristown Road, Suite 200, Ambler, PA
19002-2756.

Printed in China.

NursPharmMIE3e010512

Library of Congress Cataloging-in-Publication
Data

Nursing pharmacology made incredibly easy!.—3rd ed.
p.;cm.
Includes bibliographical references and index.
ISBN 978-1-4511-4624-0
I. Lippincott Williams & Wilkins.
[DNLM: 1. Drug Therapy—nursing—Handbooks.
2. Pharmacology—methods—Handbooks. WY 49]
615'.1—dc23
2011047460




Contents

Contributors and consultants
Not another boring foreword

Fundamentals of nursing pharmacology
Autonomic nervous system drugs
Neurologic and neuromuscular drugs
Pain medications

Cardiovascular drugs

Respiratory drugs

Gastrointestinal drugs

Genitourinary drugs

Hematologic drugs

10 Endocrine drugs

11 Psychotropic drugs

12 Anti-infective drugs

Anti-inflammatory, antiallergy,
and immunosuppressant drugs

14 Antineoplastic drugs
15 Drugs for fluid and electrolyte balance

ONOOTh WN

Appendices and index

Ophthalmic and dermatologic drugs
Medication safety

Abbreviations to avoid

Glossary

Selected references

Index

139
181
261
201
343
369
403
437
483

573
601
685

708
712
719
720
723
724



Contributors and consultants

Kathleen C. Banks, MSN
Assistant Professor
Kent State University
East Liverpool, Ohio

Kathleen L. Emde, RN, MN, CEN, FAEN
Consulting Nurse

Group Health Cooperative
Tukwila, Washington

Sally E. Erdel, ms, RN, CNE
Assistant Professor of Nursing
Bethel College

Mishawaka, Indiana

Luann M. Evert, MSN, FNP-C, RN
Instructor

East Central University

Ada, Oklahoma

Stephen Gilliam, RN, PHD, FNP-BC

Assistant Professor

Medical College of Georgia, School of
Nursing

Athens, Georgia

Margaret M. Gingrich, RN, MSN, NP
Professor

Harrisburg Area Community College
Harrisbhurg, Pennsylvania

Grace G. Lewis, RN, MS, CNS

Associate Professor

Georgia Baptist College of Nursing of
Mercer University

Atlanta, Georgia

Phyllis M. Magaletto, RN, MSN, BC
Instructor

Cochran School of Nursing
Yonkers, New York

Louise M. Schwabenbauer, RN,
MED, MSN

Nursing Instructor

University of Pittsburgh at Titusville

Titusville, PA

iv

Emily Karwacki Sheff, RN, MSN,
CMSRN, FNP-BC

Nursing Practice & Standards
Coordinator

Catholic Medical Center

Manchester, New Hampshire

Clinical Instructor

MGH Institute of Health Professions

Charlestown, Massachusetts

Donna L. Van Houten, RN, MS
Nursing Faculty

Gateway Community College
Phoenix, Arizona

Sharon Wing, RN, MSN, CNL
Associate Professor
Cleveland State University
Cleveland, Ohio



Not another boring foreword

If you're like me, you're too busy caring for your patients to have the time to wade
through a foreword that uses pretentious terms and umpteen dull paragraphs to get
to the point. So let’s cut right to the chase! Here’s why this book is so terrific:

b It will teach you all the important things you need to know about nursing pharma-
cology. (And it will leave out all the fluff that wastes your time.)

Y

W 1t will help you remember what you've learned.

[

® It will make you smile as it enhances your knowledge and skills.

Don’t believe me? Try these recurring logos on for size:

Prototype pro—details actions, indications, and nursing considerations for common
prototype drugs.

Pharm function—explains and illustrates the way drugs act in the body.

Before you give that drug—alerts you to drug warnings that should be considered
before administration.

Education edge—provides important information you should share with your patient.

See? I told you! And that’s not all. Look for me and
my friends in the margins throughout this book. We'll
be there to explain key concepts, provide important
care reminders, and offer reassurance. Oh, and if you
don’t mind, we’ll be spicing up the pages with a bit of
humor along the way, to teach and entertain in a way
that no other resource can.

T hope you find this book helpful. Best of luck
throughout your career!

Joy







Fundamentals of

nursing pharmacology

R

e

Just the facts

In this chapter, you'll learn:

v ¢ pharmacology basics

¢ key concepts of pharmacokinetics, pharmacodynamics,
and pharmacotherapeutics

¢ key types of drug interactions and adverse reactions

¢ the nursing process.

Pharmacology is the scientific study of the origin, nature, chemis-
try, effects, and uses of drugs. This knowledge is essential to pro-
viding safe and accurate medication administration to your patients.

The big three

This chapter reviews the three basic concepts of pharmacology:

ﬁ pharmacokinetics—the absorption, distribution, metabolism,
and excretion of drugs by the body

I
"‘?‘3 pharmacodynamics—the biochemical and physical effects of
dqrugs and the mechanisms of drug actions
i
(@' pharmacotherapeutics—the use of drugs to prevent and treat
diseases.
In addition, it discusses other important aspects of pharmacol-
ogy, including:
e how drugs are named and classified
e how drugs are derived
e how drugs are administered
e how new drugs are developed.
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Naming and classifying drugs Druge may have

Drugs have a specific kind of nomenclature—that is, a drug can go many different trade
by three different names: hames. To avoid

e The chemical name is a scientific name that precisely describes 05:525}7'3?1’;;5;;:2;
the drug’s atomic and molecular structure.

e The generic, or nonproprietary, name is an abbreviation of the rame

chemical name.

¢ The irade name (also known as the brand name or A

proprietary name) is selected by the drug company sell- . )E

ing the product. Trade names are protected by copyright. ; ?;1; -~

The symbol ® after a trade name indicates that the name %4\%\ / \‘

is registered by and restricted to the drug manufacturer. /J"‘ \i "E:ﬁ = i3 %
To avoid confusion, it’s best to use a drug’s generic o™ IS )/ { J: { j'l\_f o /

name because any one drug can have a number of trade x%/ Ja { i a \‘q \ { / [ W !

names. = I } ‘ \ S |

7 ‘
Making it official »g{'\\ Tg /
In 1962, the federal government mandated the use of
official names so that only one official name would represent

each drug. The official names are listed in the United States
Pharmacopeta and National Formulary.

Class act e ~

Drugs that share similar characteristics are grouped together as a A pharmacologic
pharmacologic class (or family). Beta-adrenergic blockers are an class groups drugs
by their shared

example of a pharmacologic class.
A second type of drug grouping is the therapeutic class, which A therapeutic
categorizes drugs by therapeutic use. Antihypertensives are an class groups
example of a therapeutic class. drugs by their
therapeutic use.

characteristics.

Where drugs come from

Traditionally, drugs were derived from natural
sources, such as:

e plants

e animals

® minerals.

Today, however, laboratory research-
ers have used traditional knowledge, along
with chemical science, to develop synthetic
drug sources. One advantage of chemically
developed drugs is that they're free from the
impurities found in natural substances. Also,
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researchers and drug developers can manipulate the molecular
structure of substances such as antibiotics so that a slight change
in the chemical structure makes the drug effective against differ-
ent organisms. The first-, second-, third-, and fourth-generation
cephalosporins are an example.

Sowing the seeds of drugs

The earliest drug concoctions from plants used everything: the
leaves, roots, bulb, stem, seeds, buds, and blossoms. As a result,
harmful substances often found their way into the mixture.

Active components
of plant sources
include alkaloids,
glycosides, gums,

resins, and oils.

Reaping the rewards of research

As the understanding of plants as drug sources became more
sophisticated, researchers sought to isolate and intensify active
components while avoiding harmful ones. The active components
of plants vary in character and effect:

e Alkaloids, the most active component in plants, react with acids
to form a salt that’s able to dissolve more readily in body fluids.
The names of alkaloids and their salts usually end in “-ine”; exam-
ples include atropine, caffeine, and nicotine.

e Glycosides are naturally occurring active components that are
found in plants and have both beneficial and toxic effects. They
usually have names that end in “-in,” such as digoxin.

e Gums give products the ability to attract and hold water.
Examples include seaweed extractions and seeds with starch.

e Resins, of which the chief source is pine tree sap, commonly
act as local irritants or as laxatives and caustic agents.

e (Oils, thick and sometimes greasy liquids, are classified as
volatile or fixed. Examples of volatile oils, which readily evapo-
rate, include peppermint, spearmint, and juniper. Fixed oils,
which aren’t easily evaporated, include castor oil and olive oil.

Aid from animals

The body fluids or glands of animals are also natural drug sources.
The drugs obtained from animal sources include:

® hormones, such as insulin

¢ oils and fats (usually fixed), such as cod-liver oil

e enzymes, which are produced by living cells and act as cata-
lysts, such as pancreatin and pepsin

® vaccines, which are suspensions of killed, modified, or attenu-
ated microorganisms.

Many minerals

Metallic and nonmetallic minerals provide various inorganic
materials not available from plants or animals. Mineral sources
are used as they occur in nature or they’re combined with other
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ingredients. Examples of drugs that contain minerals are iron,
iodine, and Epsom salts.

Lab report

Today, most drugs are produced in laboratories. Examples of such
drugs include thyroid hormone (from natural sources) and cimeti-
dine (from synthetic sources).

DNA paving the way

Recombinant deoxyribonucleic acid (DNA) research has led to
another chemical source of organic compounds. For example, the
reordering of genetic information enables scientists to develop
bacteria that produce insulin for humans.

How drugs are administered

A drug’s administration route influences the quantity given and
the rate at which the drug is absorbed and distributed. These vari-

ables affect the drug’s action and the patient’s response.

Looks like | need
to get involved here.
The gastric route is

Buccal, sublingual, and translingual

Certain drugs, such as nitroglycerin, are given buccally (in the used Whﬁﬂ a patient

pouch between the cheek and teeth), sublingually (under the can't ingest a drug

tongue), or translingually (on the tongue) to prevent their destruc- orally.

tion or transformation in the stomach or small intestine.

Gastric said

The gastric route allows direct administration of a drug into the lg \ e

GI system. This route is used when patients can’t ingest the drug 4 A 1

orally. A" ol
— - W /)

)
Intradermal fff,'\\\ en 4
e =

In intradermal administration, drugs are injected into the skin. \
A needle is inserted at a 10- to 15-degree angle so that it punctures

only the skin’s surface. This form of administration is used mainly

for diagnostic purposes, such as testing for allergies or tuberculosis.

Intramuscular

The IM route allows drugs to be injected directly into various mus-
cle groups at varying tissue depths. This form of administration pro-
vides rapid systemic action and allows for absorption of relatively
large doses (up to 3 mL). Aqueous suspensions and solutions in oil
as well as drugs that aren’t available in oral forms are given IM.
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Intravenous

The IV route allows injection of drugs and other substances
directly into the bloodstream through a vein. Appropriate sub-

Talk about going
with the flow! IV
administration

stances to administer IV include drugs, fluids, blood or blood puts substances
products, and diagnostic contrast agents. Administration can right into the
range from a single dose to an ongoing infusion that’s delivered bloodstream.

with great precision.

Oral /(a\__\
Oral administration is usually the safest, most convenient, and ( 5
least expensive route. Oral drugs are administered to patients ‘ L\ 3 \
who are conscious and able to swallow. i

. S v Y
Rectal and vaginal ! ot W
Suppositories, ointments, creams, or gels may be instilled into ¥ el \
the rectum or vagina to treat local irritation or infection. Some L (J
drugs applied to the mucosa of the rectum or vagina can also S “»t_)
be absorbed systemically. "l _‘"'ti::"{

Respiratory

Drugs that are available as gases can be administered into

the respiratory system through inhalation. These drugs are
rapidly absorbed. In addition, some of these drugs can be self-
administered by devices such as the metered-dose inhaler. The
respiratory route is also used in emergencies—for example, to
administer some injectable drugs directly into the lungs via an
endotracheal tube.

Subcutaneous

In subcutaneous (subcut) administration, small amounts of a drug
are injected beneath the dermis and into the subcutaneous tissue,
usually in the patient’s upper arm, thigh, or abdomen. This allows
the drug to move into the bloodstream more rapidly than if given
by mouth. Drugs given by the subcut route include nonirritating
aqueous solutions and suspensions contained in up to 1 mL of
fluid, such as heparin and insulin.

Topical
The topical route is used to deliver a drug via the skin or a mucous

membrane. This route is used for most dermatologic, ophthalmic,
otic, and nasal preparations.
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Specialized infusions

Drugs may also be given as specialized infusions. These are given
directly to a specific site in the patient’s body. Specific types of
infusions include:

e epidural—injected into the epidural space

¢ intrapleural—injected into the pleural cavity

¢ intraperitoneal—injected into the peritoneal cavity

¢ intraosseous—injected into the rich vascular network of a long
bone Drugs are

e intra-articular—injected into a joint. primarily develqped
by systematic

scientific research
New drug development i
In the past, drugs were found by trial and error. Now, they're
developed primarily by systematic scientific research. The Food
and Drug Administration (FDA) carefully monitors new drug
development, which can take many years to complete.

Only after reviewing extensive animal studies and data on
the safety and effectiveness of the proposed drug does the FDA
approve an application for an Investigational New Drug (IND).
(See Phases of new drug development.)

Phases of new drug development

When the Food and Drug Administration (FDA) approves an application for an
Investigational New Drug, the drug must undergo clinical evaluation involving human
subjects. This clinical evaluation is divided into four phases.

Phase | drug application if phase Il studies are
In phase |, the drug is tested on healthy satisfactory.
volunteers to make sure the drug can be

given safely to people. Phase IV. .

Phase IV is voluntary and involves
Phase ll postmarket surveillance of the drug’s
Phase Il involves trials with human sub- therapeutic effects at the completion of
jects who have the disease for whichthe  phase Ill. The pharmaceutical company
drug is thought to be effective. receives reports from doctors and other

health care professionals about the
therapeutic results and adverse effects of
the drug. Some drugs, for example, have
been found to be toxic and have been
removed from the market after their initial
release.

Phase Il

Large numbers of patients in medical
research centers receive the drug in
phase . This larger sampling provides
information about infrequent or rare
adverse effects. The FDA approves a new
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On the FDA fast track

Although most INDs undergo all four phases of clinical evaluation
mandated by the FDA, a few can receive expedited approval. For
example, because of the public health threat posed by acquired
immunodeficiency syndrome (AIDS), the FDA and drug compa-
nies have agreed to shorten the IND approval process for drugs
to treat the disease. This allows doctors to give qualified AIDS
patients “Treatment INDs” that aren’t yet approved by the FDA.

Sponsors of drugs that reach phase II or III clinical trials can
apply for FDA approval of Treatment IND status. When the IND is
approved, the sponsor supplies the drug to doctors whose patients
meet appropriate criteria. (See Cheaper and easier.)

Pharmacokinetics

The term kinetics refers to movement. Pharmacokinetics deals
with a drug’s actions as it moves through the body. Therefore,
pharmacokinetics discusses how a drug is:
e absorbed (taken into the body)
e distributed (moved into various tissues)
e metabolized (changed into a form that can be excreted)
e excreted (removed from the body).

This branch of pharmacology is also concerned with a drug’s
onset of action, peak concentration level, and duration of action.

No energy required

Absorption

Drug absorption covers the progress of a drug from the time it’s
administered, through the time it passes to the tissues, until it
becomes available for use by the body.

How drugs are absorbed

On a cellular level, drugs are absorbed by several means—
primarily through active or passive transport.

Passive transport requires no cellular energy
because the drug moves from an area of higher con-
centration to one of lower concentration (diffusion).
It occurs when small molecules diffuse across membranes. Dif-
fusion stops when the drug concentrations on both sides of the
membrane are equal. Oral drugs use passive transport; they move

Cheaper and
easier

In the past, only a

few drugs for acute
conditions (such as
headaches and colds)
were available without
prescription. Now, how-
ever, the Food and Drug
Administration approves
more drugs for over-
the-counter use, making
the drugs more easily
accessible and much
less expensive to con-
sumers. Some examples
include Gl medications
(such as ranitidine

and cimetidine) and
antihistamines (such as
loratadine).

4 N

Drugs are
absorbed through
active or passive
transport. | prefer

my transport to be

activel
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from higher concentrations in the GI tract to lower concentra-

tions in the bloodstream. We're fat soluble,
. which means we're
Get active absorbed through

Active transport requires cellular energy to move the drug from an pinocytosis.
area of lower concentration to one of higher concentration. Active
transport is used to absorb electrolytes, such as sodium and potas-
sium, as well as some drugs, such as levodopa.

Taking a bite out of particles e (0 ﬁ\q
Pinocytosis is a unique form of active transport {:/ oo (¥] \ Ay b oY '“ $

that occurs when a cell engulfs a drug particle. )\_{

<
Pinocytosis is commonly employed to transport W-\ A & )'I}_\%? ol if,
the fat-soluble vitamins (A, D, E, and K). 5 Wy )

Factors affecting absorption

Various factors—such as the route of administration, the amount
of blood flow, and the form of the drug—can affect the rate of a
drug’s absorption.

Fast and furious

If only a few cells separate the active drug from systemic circu-
lation, absorption occurs rapidly and the drug quickly reaches

Sublingual, IV, or
inhaled drugs are

therapeutic levels in the body. Typically, drug absorption occurs usually absorbed
within seconds or minutes when administered sublingually, IV, or much faster than
by inhalation. rectally adminis-
tered or sustained-
Slow but steady release drugs.

Absorption occurs at slower rates when drugs are administered by
the oral, IM, or subcut routes because the complex membrane sys-
tems of GI mucosal layers, muscle, and skin delay drug passage.

At a snail’s pace

At the slowest absorption rates, drugs can take several hours
or days to reach peak concentration levels. A slow rate usually
occurs with rectally administered or sustained-release drugs.

Intestinal interference

Several other factors can affect absorption of a drug. For example,
most absorption of oral drugs occurs in the small intestine. If a
patient has had large sections of the small intestine surgically
removed, drug absorption decreases because of the reduced
surface area and the reduced time the drug is in the intestine.
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Liver-lowered levels

Drugs absorbed by the small intestine are transported to the liver Watch out for

my first-pass

before being circulated to the rest of the body. The liver may effect! It lowers the
metabolize much of the drug before it enters circulation. This amount of active
mechanism is referred to as the first-pass effect. Liver metabo- drug released
lism may inactivate the drug; if so, the first-pass effect lowers into the systemic

the amount of active drug released into the systemic circulation. circulation.

Therefore, higher drug dosages must be administered to achieve
the desired effect.

s

More blood, more absorption

Increased blood flow to an absorption site improves drug
absorption, whereas reduced blood flow decreases absorp-
tion. More rapid absorption leads to a quicker onset of drug
action.

For example, the muscle area selected for IM administra-
tion can make a difference in the drug absorption rate. Blood
flows faster through the deltoid muscle (in the upper arm)
than through the gluteal muscle (in the buttocks). The gluteal
muscle, however, can accommodate a larger volume of drug than
the deltoid muscle.

&
W

More pain, more stress, less drug
Pain and stress can also decrease the amount of drug absorbed.
This may be due to a change in blood flow, reduced movement
through the GI tract, or gastric retention triggered by the auto-

Watch what your
patient eats. High-
fat meals and solid

nomic nervous system’s response to pain. food can delay
. s intestinal absorp-
Whatcha eatin’? tion of a drug.

High-fat meals and solid foods slow the rate at which contents
leave the stomach and enter the intestines, delaying intestinal
absorption of a drug.

M i &
Form factors (f ,}
Drug formulation (such as tablets, capsules, liquids, \“\ "-\
sustained-release formulas, inactive ingredients, and coatings) A -
affects the drug absorption rate and the time needed to reach peak ‘{'g K
blood concentration levels. For example, enteric-coated drugs are i 3 |

specifically formulated so that they don’t dissolve immediately ;\“‘Wff .

in the stomach. Rather, they release in the small intestine. Liquid ?u 3 o \ ‘ lo NN
forms, however, are readily absorbed in the stomach and at the \ 2 N \\ t": ‘\ \
beginning of the small intestine. Wl /',z (e l\\
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Combo considerations

Combining one drug with another drug or with food can cause
interactions that increase or decrease drug absorption, depending
on the substances involved.

Distribution Having 2 large
blood supply, like |
Drug distribution is the process by which the drug is delivered do, means drugs
to the tissues and fluids of the body. Distribution of an absorbed flow quickly toward
drug within the body depends on several factors, including: me. Let’s keep that
e blood flow flow going!

e solubility
e protein binding.

Go with the flow

T 70 W
After a drug has reached the bloodstream, its distribution in the By Lol
body depends on blood flow. The drug is distributed quickly to (./ )‘ =
those organs with a large supply of blood, including the heart, e \
liver, and kidneys. Distribution to other internal organs, skin, fat, . )
and muscle is slower. £\ " /
i L
Breaching the barrier — U
The ability of a drug to cross a cell membrane depends on - }\ 1
whether the drug is water- or lipid- (fat-) soluble. Lipid-soluble =
drugs easily cross through cell membranes, whereas water-soluble /; \\
drugs can’t. Lipid-soluble drugs can also cross the blood-brain bar- b N
rier and enter the brain. UL( / \)\
gy
In a bind by

As a drug travels through the body, it comes in contact with pro-
teins, such as the plasma protein albumin. The drug can remain
free or bind to the protein. The portion of a drug that’s bound

to a protein is inactive and can’t exert a therapeutic effect. Only
the free, or unbound, portion remains active. A drug is said to be
highly protein-bound if more than 80% of it binds to protein.

Metabolism

Drug metabolism, or biotransformation, refers to the body’s abil-
ity to change a drug from its dosage form to a more water-soluble
form that can then be excreted. Drugs can be metabolized in sev-
eral ways:

e Most commonly, a drug is metabolized into inactive metabolites
(products of metabolism), which are then excreted.
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e Some drugs can be converted to active metabolites, meaning

they're capable of exerting their own pharmacologic action. These

metabolites may undergo further metabolism or may be excreted
from the body unchanged.

e Other drugs can be administered as inactive drugs, called pro-
drugs, and don’t become active until they’re metabolized.

Where the magic happens

Most drugs are metabolized by enzymes in the liver; however,
metabolism can also occur in the plasma, kidneys, and mem-
branes of the intestines. Some drugs inhibit or compete for
enzyme metabolism, which can cause the accumulation of drugs
when they're given together. This accumulation increases the
potential for an adverse reaction or drug toxicity.

Metabolism busters
Certain diseases can reduce metabolism. These include liver dis-
ease, such as cirrhosis, and heart failure, which reduces circula-
tion to the liver.

In the genes

Genetics allow some people to be able to metabolize drugs rap-
idly, whereas others metabolize them more slowly.

Environmental effects

Environment, too, can alter drug metabolism. For example, if a
person is surrounded by cigarette smoke, the rate of metabolism
of some drugs may be affected. A stressful environment, such as
one involving prolonged illness or surgery, can also change how a
person metabolizes drugs.

Age alterations

Developmental changes can also affect drug metabolism. For
example, infants have immature livers that reduce the rate of

metabolism, and elderly patients experience a decline in liver size,

blood flow, and enzyme production that also slows metabolism.

11

Although
most drugs are

metabolized in the

liver, metabolism
can also occur in

the plasma, kidneys,

and intestines.

Excretion

Drug excretion refers to the elimination of drugs from the body.
Most drugs are excreted by the kidneys and leave the body
through urine. Drugs can also be excreted through the lungs,
exocrine glands (sweat, salivary, or mammary glands), skin, and
intestinal tract.

"“\

Y

.

o~

¥
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Half in and half out

The half-life of a drug is the time it takes for the plasma concentra-
tion of a drug to fall to half its original value—in other words, the
time it takes for one-half of the drug to be eliminated by the body.
Factors that affect a drug’s half-life include its rates of absorption,
metabolism, and excretion. Knowing how long a drug remains in
the body helps determine how frequently a drug should be taken.

A drug that’s given only once is eliminated from the body
almost completely after four or five half-lives. A drug that’s admin-
istered at regular intervals, however, reaches a steady concentra-
tion (or steady state) after about four or five half-lives. Steady
state occurs when the rate of drug administration equals the rate
of drug excretion.

Onset, peak, and duration

In addition to absorption, distribution, metabolism, and excretion,
three other factors play important roles in a drug’s pharmacoki-
netics:

¢ onset of action

e peak concentration

e duration of action.

How long ‘til we see some action?

Onset of action refers to the time interval that starts when the
drug is administered and ends when the therapeutic effect actu-
ally begins. Rate of onset varies depending on the route of admin-
istration and other pharmacokinetic properties.

When will it reach peak performance?

As the body absorbs more drug, blood concentration levels rise.
The peak concentration level is reached when the absorption rate
equals the elimination rate. However, the time of peak concentra-
tion isn’t always the time of peak response.

How long will it last?

The duration of action is the length of time the drug produces its
therapeutic effect.

Pharmacodynamics

Pharmacodynamics is the study of the drug mechanisms that pro-
duce biochemical or physiologic changes in the body. The interac-
tion at the cellular level between a drug and cellular components,

A drug’s half-life
is the time it takes
for ite plasma con-
centration to drop
to half its original

value. | must say,

| feel like I'm only half
here myself today...

/
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such as the complex proteins that make up the cell membrane, \
enzymes, or target receptors, represents drug action. The A drug’s action
response resulting from this drug action is called the drug effect. refers to the

interaction between
Fooling with function the drug and the
A drug can modify cell function or the rate of function, but a drug bcoodnz ;oiilﬂjr
can’t impart a new function to a cell or target tissue. Therefore, the Pleased to
drug effect depends on what the cell is capable of accomplishing. meet youl
A drug can alter the target cell’s function by: /
e modifying the cell’s physical or chemical environment
e interacting with a receptor (a specialized location on a
cell membrane or inside a cell). — \ o
‘r .
Stimulating response / ) 5 f:_ ~ 0.
Lo . . & > 3
An agonist is an example of a drug that interacts with - f f C’T @ 7o
receptors. An agonist drug has an attraction, or affin- (6 A0 e ?® ; <
ity, for a receptor and stimulates it. The drug then binds y i "fb LS}; ﬁf%/%
with the receptor to produce its effect. The drug’s ability \ '1.‘ SR }1 ~
to initiate a respon_se z.lfter l?ir}ding with the receptor is \)L:,‘} 5_‘,} _‘\:
referred to as intrinsic activity. oo,
Preventing response
If a drug has an affinity for a receptor but displays little or no
intrinsic activity, it’s called an antagonist. The antagonist pre-
vents a response from occurring.
Antagonists can be competitive or noncompetitive:
* A competitive antagonist competes with the agonist for recep-
tor sites. Because this type of drug binds reversibly to the recep-
tor site, administering large doses of an agonist can overcome the !
| find you very

antagonist’s effects. attractive. Care
* A noncompetitive antagonist binds to receptor sites and blocks to engage in some
the effects of the agonist. Administering large doses of the agonist intrinsic activity?
can’t reverse its action.

Not so choosy

If a drug acts on a variety of receptors, it’s said to be
nonselective and can cause multiple and widespread

effects. a)‘ et o ‘fr b "\
{ 3\ e, %
Potent quotient ,\W\___k Ly l/f &, /s
Drug potency refers to the relative amount of a drug \ " J/()L /&ﬁ:ﬁ ?’2{%%
required to produce a desired response. Drug potency 3» ‘0‘ bl ) 3
is also used to compare two drugs. If drug X produces N '\(\\ = -Lh_

the same response as drug Y but at a lower dose, then
drug X is more potent than drug Y.
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Observe the curve

As its name implies, a dose-response curve is used to graphically
represent the relationship between the dose of a drug and the
response it produces. (See Dose-response curve.)

On the dose-response curve, a low dose usually corresponds
with a low response. At a low dose, an increase in dose produces
only a slight increase in response. With further increases in dose,
there’s a marked rise in drug response. After a certain point, an
increase in dose yields little or no increase in response. At this
point, the drug is said to have reached maximum effectiveness.

From desired effect to dangerous dose

Most drugs produce multiple effects. The relationship between a
drug’s desired therapeutic effects and its adverse effects is called
the drug’s therapeutic index. It’s also referred to as its margin
of safety.

The therapeutic index usually measures the difference between:
¢ an effective dose for 50% of the patients treated
¢ the minimal dose at which adverse reactions occur.

Dose-response curve

This graph shows the dose-
response curve for two different 100

drugs. As you can see, at low C D
doses of each drug, a dosage

increase results in only a small
increase in drug response (for
example, from point A to point

_ - Drug X Drug Y
B). At higher doses, an increase

in dosage produces a much
greater response (from point

B to point C). As the dosage
continues to climb, an increase
in dose produces very little
increase in response (from point 0 —

% of maximal response
[$2)
o

C to point D).

This graph also shows that 0.0001 0.001 0.01
drug X is more potent than drug
Y because it results in the same

Dose

response, but at a lower dose
(compare point A to point E).
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The lowdown on a low index

A drug with a low or narrow therapeutic index has a narrow range Facto !'S .

of safety between an effective dose and a lethal one. On the other affecting patient
hand, a drug with a high therapeutic index has a wide range of response to a
safety and less risk of toxic effects. d I'Ug

Because no two people

Pharmacotherapeutics are alike physiologi-

cally or psychologically,

Pharmacotherapeutics is the use of drugs to treat disease. When patient responses to a
choosing a drug to treat a particular condition, health care providers drug can vary greatly,
consider the drug’s effectiveness as well as such factors as the type depending on such fac-
of therapy the patient will receive. tors as:

. ° age

Pick your therapy « cardiovascular function

The type of therapy prescribed depends on the severity, urgency, * diet
and prognosis of the patient’s condition. Therapy types include: * disease
e acute therapy, if the patient is critically ill and requires acute e drug interactions
intensive therapy * gender
e empiric therapy, based on practical experience rather than on Gl function
pure scientific data * hepatic function
* maintenance therapy, for patients with chronic conditions that « infection

don’t resolve

e supplemental or replacement therapy, to replenish or substi-
tute for missing substances in the body

e supportive therapy, which doesn’t treat the cause of the disease
but maintains other threatened body systems until the patient’s / \

condition resolves KeeP t.he. Patl@“? °
coinciding medi-

e renal function.

e palliative therapy, used for end-stage or terminal diseases to cal conditions and
make the patient as comfortable as possible. lifestyle in mind
when selecting drug

It’s all personal therapy.

A patient’s overall health as well as other individual factors can /

alter his response to a drug. Coinciding medical conditions and o

personal lifestyle characteristics must also be considered when ’

selecting drug therapy. (See Factors affecting patient response to 5‘ ‘;\'/?

a drug.) w 2 /1:::';‘;}

y R ey z:{‘.?..-:

Decreased response... o\ e

dependence in patients. Drug tolerance occurs when a patient
has a decreased response to a drug over time. The patient then
requires larger doses to produce the same response. 1

I \
Certain drugs have a tendency to create drug tolerance and drug { L 3 ”L_,\ﬁ
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...and increased desire

Tolerance differs from drug dependence, in which a patient
displays a physical or psychological need for the drug. Physical
dependence produces withdrawal symptoms when the drug is
stopped, whereas psychological dependence is based on a desire
to continue taking the drug to relieve tension and avoid discomfort.

Drug interactions

Drug interactions can occur between drugs or between drugs and
foods. They can interfere with the results of a laboratory test or
produce physical or chemical incompatibilities. The more drugs
a patient receives, the greater the chances are that a drug interac-
tion will occur.

Potential drug interactions include:
additive effects
potentiation
antagonistic effects
e decreased or increased absorption
¢ decreased or increased metabolism and excretion.

When it all adds up

An additive effect can occur when two drugs with similar actions
are administered to a patient. The effects are equivalent to the
sum of the effects of either drug administered alone in higher
doses. Giving two drugs together, such as two analgesics (pain
relievers), has these potential advantages:

e Lower doses of each drug can be administered, which can
decrease the probability of adverse reactions because higher
doses increase the risk of adverse reactions.

e Greater pain control can be achieved than from administration

&
of one drug alone (most likely because of different mechanisms of @f S
action). ey
. \\-“? \
Empowering effects < ") Memory
A synergistic effect, also called potentiation, occurs when two :—:—q Jogger
drugs that produce the same effect are given together and one { B ; When a drug

is said to
be potentiated by
another drug, the
results are more
potent—the drug

drug potentiates (enhances the effect) of the other drug. This pro-
duces greater effects than either drug taken alone.

When two isn’t better than one

An antagonistic drug interaction occurs when the combined
response of two drugs is less than the response produced by
either drug alone.

goes beyond its
original potential.
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Altering absorption

Two drugs given together can change the absorption of one or
both of the drugs. For example, drugs that change the acidity of
the stomach can affect the ability of another drug to dissolve in

the stomach. Other drugs can interact and form an insoluble com-

pound that can’t be absorbed. Sometimes, an absorption interac-
tion can be avoided by separating drug administration by at least
2 hours.

Binding battles

After a drug is absorbed, blood distributes it throughout the
body as a free drug or one that’s bound to plasma protein.
When two drugs are given together, they can compete for
protein-binding sites, leading to an increase in the effects
of one drug as that drug is displaced from the protein and
becomes a free, unbound drug.

Turning toxic

Toxic drug levels can occur when a drug’s metabolism and
excretion are inhibited by another drug. Some drug interac-
tions affect excretion only.

Tampering with tests

Drug interactions can also alter laboratory tests and can produce
changes seen on a patient’s electrocardiogram.

Factor in food

Food can alter the therapeutic effects of a drug as well as the
rate and amount of drug absorbed from the GI tract, affect-
ing bioavailability (the amount of a drug dose available to the
systemic circulation). Dangerous interactions can also occur.
For example, when food that contains tyramine (such as aged
cheddar cheese) is eaten by a person taking a monoamine oxi-
dase inhibitor, hypertensive crisis can occur. Also, grapefruit
can inhibit the metabolism of certain drugs and result in toxic
blood levels; examples include fexofenadine, statin drugs, and
albendazole.

Elevating enzymes

Some drugs stimulate enzyme production, increasing metabolic
rates and the demand for vitamins that are enzyme cofactors
(which must unite with the enzyme in order for the enzyme to
function). Drugs can also impair vitamin and mineral absorption.

For some drugs,
you can avoid
absorption interac-
tions by separating
their administration
times by at least

2 hours.

~
/

Patients may need
to avoid certain
foods when taking
drugs. For example,
grapefruit can
inhibit the metabo-
lism of certain
drugs and result in
toxic blood levels.
Here, have some

orange juice instead!
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Adverse drug reactions

A drug’s desired effect is called the expected therapeutic
response. An adverse drug reaction, on the other hand (also called
a stde effect or adverse effect), is a harmful, undesirable response.
Adverse drug reactions can range from mild reactions that dis-
appear when the drug is stopped to debilitating diseases that
become chronic. Adverse reactions can appear shortly after start-
ing a new drug but may become less severe with time.

Due to the dose or the patient?

Adverse drug reactions can be classified as dose-related or patient

sensitivity-related. Most adverse drug reactions result from the Sedation is an
known pharmacologic effects of a drug and are typically dose- example of a sec-
related. These types of reactions can be predicted in most cases. ondary effect.

Dose-related reactions

Dose-related reactions include: ctmra
e secondary effects e 7 /"} N\
e hypersusceptibility B 7 ;‘ \/;{ ]\‘
e overdose (_::( recW ok .
e jatrogenic effects. / } _f\"?j

\{ /}::.;' 1q)
Secondary effects

S

A drug typically produces a major therapeutic effect as

well as secondary effects that can be beneficial or adverse. For
example, morphine used for pain control can lead to two undesir-
able secondary effects: constipation and respiratory depression.
Diphenhydramine used as an antihistamine is accompanied by the
secondary effect of sedation, which is why the drug is also some-
times used as a sleep aid.

Hypersusceptibility
A patient can be hypersusceptible to the pharmacologic actions of
a drug. Even when given a usual therapeutic dose, a hypersuscep-
tible patient can experience an excessive therapeutic response.
Hypersusceptibility typically results from altered pharmaco-
kinetics (absorption, metabolism, and excretion), which lead to
higher-than-expected blood concentration levels. Increased recep-
tor sensitivity can also increase the patient’s response to thera-
peutic or adverse effects.
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Overdose

A toxic drug reaction can occur when an excessive dose is taken,
either intentionally or accidentally. The result is an exaggerated
response to the drug that can lead to transient changes or more
serious reactions, such as respiratory depression, cardiovascular
collapse, and even death. To avoid toxic reactions, chronically ill
or elderly patients commonly receive low drug doses.

latrogenic effects

Some adverse drug reactions, known as iatrogenic effects, can
mimic pathologic disorders. For example, such drugs as antineo-
plastics, aspirin, corticosteroids, and indomethacin commonly
cause GI irritation and bleeding. Other examples of iatrogenic
effects include induced asthma with propranolol and induced
deafness with gentamicin.

Patient sensitivity—related adverse reactions PO
gic reactions

Patient sensitivity-related adverse reactions aren’t as common as to drugs can range
dose-related reactions. Sensitivity-related reactions result from a from a mild rash
patient’s unusual and extreme sensitivity to a drug. These adverse to “fe:T re?tegi”@
reactions arise from a unique tissue response rather than from an 22?4'06 f]/:l;:eé t:tﬁ
exaggerated pharmacologic action. Extreme patient sensitivity

can occur as a drug allergy or an idiosyncratic response.

Allergic reaction

A drug allergy occurs when a patient’s immune system
identifies a drug, a drug metabolite, or a drug contami-
nant as a dangerous foreign substance that must be neu-
tralized or destroyed. Previous exposure to the drug or
to one with similar chemical characteristics sensitizes
the patient’s immune system, and subsequent exposure
causes an allergic reaction (hypersensitivity).

A shock to the system

An allergic reaction not only directly injures cells and
tissues, but also produces broader systemic damage by
initiating cellular release of vasoactive and inflammatory
substances. The allergic reaction can vary in intensity
from a mild reaction with a rash and itching to an immediate,
life-threatening anaphylactic reaction with circulatory collapse
and swelling of the larynx and bronchioles.
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Idiosyncratic response

Some sensitivity-related adverse reactions don’t result from the
pharmacologic properties of a drug or from an allergy but are
specific to the individual patient. These are called tdiosyncratic
responses. A patient’s idiosyncratic response sometimes has a
genetic cause.

. 4 |
The nursing process The nureing pro-

cess guides deci-
sions about drug

One of the most significant advances in nursing has been the administration
development of the nursing process. This problem-solving to ensure patient
approach to nursing care provides a systematic method of safety and vo meet

medical and legal

determining the patient’s health problems, developing a care plan standards.

to address those problems, implementing the plan, and evaluating
the plan’s effectiveness. The nursing process guides nursing
decisions about drug administration to

ensure the patient’s safety and to meet

medical and legal standards.

The five steps of the nursing process
are dynamic, flexible, and interrelated. \ \
They include:
® assessment
¢ nursing diagnosis 0 V" r—-““""""ﬁ i
planning R___,_.\ —'f:-

[ ]
¢ implementation
e evaluation. J- ﬁsssssmem
4
.\

\_\ =

Assessment

Assessment involves collecting data that are used to identify the
patient’s actual and potential health needs. You can obtain data
by taking a health history, performing a physical examination, and
reviewing pertinent laboratory and diagnostic information. The
health history includes documenting drugs and herbal prepara-
tions that the patient is taking as well as any allergies.

Nursing diagnosis

NANDA International defines the nursing diagnosis as a “clinical
judgment about individual, family, or community responses to
actual or potential health problems or life processes.” It goes on
to say that “Nursing diagnoses provide the basis for the selection
of nursing interventions to achieve outcomes for which the nurse
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is accountable.” Nursing diagnoses need to be individualized for
each patient, based on the patient’s medical condition and the
drugs he’s receiving.

Plannlng Your care plan
After you establish a nursing diagnosis, you’ll develop a written should include
care plan. A written care plan serves as a communication tool expected outcomes

and the nurs-
ing interventions
needed to achieve
those outcomes.

among health care team members that helps ensure continuity of
care. The plan consists of two parts:

r"'ﬂ
&y . . .
v/ patient outcomes, or expected outcomes, which describe

behaviors or results to be achieved within a specific time
iy
N nursing interventions needed to achieve those outcomes.

—

Implementation

The implementation phase is when you put your care plan into
action. Implementation encompasses all nursing interventions,
including drug therapy, that are directed toward meeting the
patient’s health care needs. While you coordinate implementation,
you collaborate with the patient and the patient’s family and con-
sult with other caregivers. Implementation can involve a multidis-
ciplinary approach, depending on the needs of the patient and his
family.

Evaluation

The final step in the nursing process is evaluation. During evalu-
ation, you must determine if the interventions carried out have
enabled the patient to achieve the desired outcomes. If you
stated the outcome criteria in measurable terms, then you can
easily evaluate the extent to which the outcomes were met. This
includes evaluating the effectiveness of drug interventions, such
as pain relief after the patient received an analgesic. Evaluation is
an ongoing process, and reassessment leads to the development
of new nursing diagnoses and nursing interventions based on the
patient’s response to treatment.
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Quick quiz

1. How adrug is absorbed or excreted is called:
A. pharmacodynamics.
B. pharmacotherapeutics.
C. pharmacokinetics.
D. drug interactions.

Answer: C. Pharmacokinetics involves the absorption, distribu-
tion, metabolism, and excretion of a drug.

2. What type of drug interaction occurs when two drugs that
produce the same effect are given together?

A. Additive effect

B. Potentiation

C. Increased absorption

D. Decreased effect

Answer: B. Potentiation occurs when two drugs that produce the
same effect are given together. One drug enhances the effect of
the other drug, resulting in greater effects of both drugs.

3. Expected outcomes are defined as:
A. goals the patient and family ask you to accomplish.
B. goals that are above the level the patient can realisti-
cally reach.
C. goals that were met by the patient in the past.
D. goals the patient should reach as a result of planned
nursing interventions.

Answer: D. Expected outcomes are realistic, measurable goals
for the patient.

Scoring

Ze Tt 7c If you answered all three questions correctly, fantastic! You obvi-
ously know your fundamental pharm facts.
Ze ¢ Ifyou answered two questions correctly, terrific! You can clearly
interact well with this material.
¢ If you answered fewer than two questions correctly, don’t have
an adverse reaction. You can improve your absorption of this
chapter with a quick review.



Autonomic nervous system drugs
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In this chapter, you'll learn:
v Aoty

Just the facts

¢ classes of drugs that affect the autonomic nervous
system

¢ uses and actions of these drugs

4 absorption, distribution, metabolization, and excretion of
these drugs

4 druginteractions and adverse reactions to these drugs.

Drugs and the autonomic
nervous system

The autonomic nervous system regulates the body’s involuntary
functions, including heart rate, respiratory rate, and digestion. It
works through a balance of its two main components, the sympa-
thetic and parasympathetic nervous systems. Types of drugs used
to treat disorders of the autonomic nervous system include:

e cholinergic drugs

¢ anticholinergic drugs

e adrenergic drugs

e adrenergic blocking drugs.

Cholinergic drugs

Cholinergic drugs promote the action of the neurotransmitter
acetylcholine. These drugs are also called parasympathomimetic
drugs because they produce effects that imitate parasympathetic
nerve stimulation.
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Pharm function

How cholinergic drugs work

Cholinergic drugs fall into one of two major classes: cholinergic agonists and anticholinesterase drugs. Here’s how these
drugs achieve their effects.

Cholinergic agonists Anticholinesterase drugs
When a neuron in the parasympathetic nervous system is After acetylcholine stimulates the cholinergic recep-
stimulated, the neurotransmitter acetylcholine is released.  tor, it's destroyed by the enzyme acetylcholinesterase.

Acetylcholine crosses the synapse and interacts with Anticholinesterase drugs produce their effects by inhibit-
receptors in an adjacent neuron. Cholinergic agonist drugs  ing acetylcholinesterase. As a result, acetylcholine isn't
work by stimulating cholinergic receptors, mimicking the broken down and begins to accumulate; therefore, the
action of acetylchaline. effects of acetylcholine are prolonged.

(W] ! <> [
£ :
' &) dmi
0
y % R
& G
Key:
Acetylcholine (T Cholinergic agonist drug (&€E) Acetylcholinesterase  (JAB Anticholinesterase drug
Mimic or inhibit Simon says, “Act

like an acetylcholine
neurotransmitter!”

There are two major classes of cholinergic drugs:

e Cholinergic agonists mimic the action of the neurotransmitter
acetylcholine.

e Anticholinesterase drugs work by inhibiting the destruction of
acetylcholine at cholinergic receptor sites. (See How cholinergic
drugs work.)

Cholinergic agonists

By directly stimulating cholinergic receptors, cholinergic agonists
mimic the action of the neurotransmitter acetylcholine. They
include such drugs as:

e acetylcholine (not to be confused with the neurotransmitter)

e bethanechol
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e carbachol
e pilocarpine.

Pharmacokinetics (how drugs circulate)

The action and metabolism of cholinergic agonists vary widely
and depend on the affinity of the individual drug for muscarinic
or nicotinic receptors. For example, the drug acetylcholine poorly
penetrates the central nervous system (CNS), and its effects are
primarily peripheral, with a widespread parasympathetic action.
The drug is rapidly destroyed in the body. Pilocarpine, on the
other hand, binds to muscarinic receptors and stimulates smooth
muscles in the urinary tract, bronchi, and biliary and intestinal
tracts.

The “eyes” (and the mouth, and the skin) have it!

Cholinergic agonists are usually administered:
e topically, with eyedrops

Giving cholinergic
agonists IM or
IV can cause
e orally cholinergic crisis.

e by subcutaneous (subcut) injection.

Subcut injections begin to work more rapidly than oral doses.

N-O to IM or IV

The cholinergic agonists rarely are administered by IM or IV
injection because they’re almost immediately broken down by
cholinesterase in the interstitial spaces between tissues and |
inside the blood vessels. Moreover, they begin to work rapidly N
and can cause a cholinergic crisis (a drug overdose result-
ing in extreme muscle weakness and possible paralysis of the
muscles used in respiration).

Fast operators

Cholinergic agonists are absorbed rapidly and reach peak levels
within 2 hours. Food decreases their absorption. Less than 20%
of a cholinergic agonist is protein bound.

All cholinergic agonists are metabolized by cholinesterase:
e at the muscarinic and nicotinic receptor sites
e in the plasma (the liquid portion of the blood)
e in the liver.

These drugs are excreted by the kidneys.

Pharmacodynamics (how drugs act)

Cholinergic agonists work by mimicking the action of acetylcho-
line on the neurons in certain organs of the body, called target
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organs. When they combine with receptors on the cell membranes
of target organs, they stimulate the muscle and produce:

e salivation

e bradycardia (a slow heart rate)

e dilation of blood vessels

e constriction of the pulmonary bronchioles

¢ increased activity of the GI tract

¢ increased tone and contraction of the muscles of the bladder

e constriction of the pupils.

Pharmacotherapeutics (how drugs are used)

Cholinergic agonists are used to:

e treat atonic (weak) bladder conditions and postoperative and

postpartum urine retention

e treat GI disorders, such as postoperative abdominal distention
and GI atony

¢ reduce eye pressure in patients with glaucoma and during eye

surgery

e treat salivary gland hypofunction caused by radiation therapy

and Sjogren’s syndrome.

Drug interactions

Cholinergic agonists have specific interactions with other drugs.
Here are some examples:

e Other cholinergic drugs, particularly anticholinesterase drugs
(such as ambenonium, edrophonium, and pyridostigmine) boost
the effects of cholinergic agonists and increase the risk of toxicity.
e Anticholinergic drugs (such as atropine, homatropine,
methscopolamine, propantheline, and scopolamine) reduce the
effects of cholinergic drugs.

¢ Quinidine reduces the effectiveness of cholinergic agonists.

Adverse reactions

Because they bind with receptors in the parasympathetic nervous
system, cholinergic agonists can produce adverse effects in any
organ innervated by the parasympathetic nerves.

I’'m not feeling well...

Adverse effects of cholinergic agonists can include:
¢ nausea and vomiting

e cramps and diarrhea

® blurred vision

e decreased heart rate and low blood pressure

¢ shortness of breath

/ Cholinergic

agonists stimulate
the muscles of
target organs,
causing such
effects as pupil
constriction. ls it

getting darker in
here, or is it just

me?

Adverse effects of
cholinergic agonists
include nausea and
vomiting, cramps
and diarrhea, and
blurred vision. It
makes me dizzy just
to think about it
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e urinary frequency
¢ increased salivation and sweating.

Nursing process

These nursing process steps are appropriate for patients undergo-
ing treatment with cholinergic agonists.

Assessment
e Assess for disorders in which cholinergic agonists are used,

®

such as myasthenia gravis.

e Assess for urine retention and bladder distention; determine the
patient’s fluid intake and time and amount of last urination.

e Assess for possible paralytic ileus (paralysis of the small intes-

Before giving cho-
linergic agonists,
check for disorders
such as Alzheimer's

tine) by checking for bowel sounds and abdominal distention and disease that may be
determining the patient’s elimination patterns. aggravated by these

e Assess for disorders that may be aggravated by cholinergic ago-

drugs.

nists, such as Alzheimer’s disease.

Key nursing diagnoses

e Impaired gas exchange related to increased secretions,
bronchospasm, or respiratory paralysis

¢ Ineffective airway clearance related to increased respira-
tory secretions

e Impaired urinary elimination related to cholinergic drug
action

Planning outcome goals

e The patient will maintain effective oxygenation of tissues.
e The patient will regain usual patterns of urinary and
bowel elimination.

e Therapeutic effects of cholinergic drugs will be observed.
¢ The patient will demonstrate correct drug administration.

Implementation

¢ Administer cholinergic drugs as prescribed. Be aware that some
drugs, such as bethanechol, should be given before meals.

e Monitor for effects of cholinergic drugs and report adverse
reactions.

Now, just breathe easy...

e Assess for signs of respiratory adequacy, and perform measures
to promote adequate gas exchange, such as deep breathing and
coughing, suctioning, and proper positioning of the patient.

e Assess for urinary adequacy and signs of urine retention.
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If cholinergic drugs are prescribed, review these points
with the patient and his caregivers:

* Take the drug as directed on a regular schedule to main-
tain consistent blood levels of the drug and symptom control.

* Don't chew or crush sustained-release tablets or capsules.

* Take oral cholinergics on an empty stomach to lessen
nausea and vomiting and increase the drug’s absorption.

e If diarrhea or vomiting occurs, ensure adequate fluid intake.

* Cholinergic drugs for urine retention act within

60 minutes of taking them. Make sure bathroom facilities
are available.

e Iftaking a cholinergic drug long term, such as for myas-
thenia gravis, bladder problems, or Alzheimer’s disease,
wear or carry medical alert identification.

* Ifindicated, record symptoms of myasthenia gravis and
the effects of the drug in a journal, especially if the dosage
is adjusted.

* Report abdominal cramping, diarrhea, or excesive sali-
vation to the prescriber.

* |f taking cholinergic drugs for myasthenia gravis, plan
rest periods between activities and space activities
throughout the day. The goal of therapy is to obtain opti-
mal benefit from the drug using the lowest possible dose
with fewest adverse effects. If activity increases, the dos-
age may need to be increased. Report increased muscle
weakness, difficulty breathing, recurrence of myasthenia
gravis symptoms, and other adverse reactions to the
prescriber.

* If dizziness or syncope occurs, lie down and rest, then
get up gradually. Ambulation should be supervised.

* Don’t take over-the-counter drugs or herbal prepara-
tions without first consulting with the prescriber because
interactions may occur. For example, remedies such as
St. John's wort alter the blood levels of donepezil.

e Assist the patient in establishing a drug administration schedule

that meets his needs.

e Provide patient teaching. (See Teaching about cholinergic drugs.)

Evaluation

e Patient’s underlying condition improves.
e Patient maintains a normal respiratory rate.
e Patient maintains a normal voiding pattern.

¢ Patient regains normal bowel patterns.

e Patient and his family demonstrate an understanding of drug

therapy.

Anticholinesterase drugs

Anticholinesterase drugs block the action of the enzyme acetyl-
cholinesterase at cholinergic receptor sites, preventing the break-
down of the neurotransmitter acetylcholine. As acetylcholine
builds up, it continues to stimulate the cholinergic receptors.
Anticholinesterase drugs are divided into two categories—

reversible and irreversible.
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The short...

Reversible anticholinesterase drugs have a short duration of
action and include:

Now, | want you
anticholinesterase
drugs to go out

e ambenonium there and block the
¢ donepezil acetylcholinesterase
¢ edrophonium enzymes from

¢ galantamine breaking down the

neurotransmitter
acetylcholine. Got it?

e guanidine

® neostigmine

e pyridostigmine
® rivastigmine

® tacrine.

...and the long of it

Irreversible anticholinesterase drugs have long-
lasting effects and are used primarily as toxic

insecticides and pesticides or as nerve gas agents t‘.‘f

in chemical warfare. (Pyridostigmine enhances N f”\ : Y \-&@
the effects of antidotes used to counteract nerve :R' % % x Voo R
agents.) . j ) )

Pharmacokinetics

Here’s a brief rundown of how anticholinesterase drugs move
through the body.

Ready to be readily absorbed

Many of the anticholinesterase drugs are readily absorbed from
the GI tract, subcutaneous tissue, and mucous membranes.

Poorly absorbed but packs some action

Because neostigmine is poorly absorbed from the GI tract, the
patient needs a higher dose when taking this drug orally. The
duration of action for an oral dose is longer, however, so the
patient doesn’t need to take it as frequently.

Need it now?

When a rapid effect is needed, the drug should be given by the IM
or IV route.

Diverse delivery

The distribution of anticholinesterase drugs varies. Donepezil is
highly bound to plasma proteins, whereas tacrine is about 55%
bound to plasma proteins, rivastigmine is 40% bound, and galan-
tamine is 18% bound.
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Most anticholinesterase drugs are metabolized in the body by
enzymes in the plasma and excreted in the urine. Donepezil, galan-
tamine, rivastigmine, and tacrine, however, are metabolized in the
liver but are still excreted in urine.

Pharmacodynamics

Anticholinesterase drugs, like cholinergic agonists, promote the
action of acetylcholine at receptor sites. Depending on the site
and the drug’s dose and duration of action, they can produce a
stimulant or depressant effect on cholinergic receptors.

How long do the effects go on?

Reversible anticholinesterase drugs block the breakdown of ace- Anitcholinester-
tylcholine for minutes to hours. The blocking effect of irreversible ase drugs improve

anticholinesterase drugs can last for days or weeks. tone and peristal-
sis through the

Gl tract. I'd say my

Pharmacotherapeutics rone s improving
Anticholinesterase drugs have various therapeutic uses. They’re already!
used:

® to reduce eye pressure in patients with glaucoma and during

eye surgery o

¢ to increase bladder tone I

¢ to improve tone and peristalsis (movement) through the GI tract éﬁ i N ﬂ
in patients with reduced motility and paralytic ileus - "_\,} 3
e to promote muscle contraction in patients with myasthenia :” 3 1“

4

gravis 07 S
e to diagnose myasthenia gravis (neostigmine and edrophonium) @ /ﬁﬁ }‘&IT\A;}]&‘{\ ‘é
: J ‘_ﬁ A lf t‘l‘[,_l-l-‘ Ji

e as antidotes to anticholinergic drugs, tricyclic antidepressants, A\ L
belladonna alkaloids, and opioids ! Ir“'“"'
e to treat mild to moderate dementia and enhance cognition in } )

patients with Alzheimer’s disease (donepezil, galantamine, riv-
astigmine, and tacrine).

Drug interactions

These interactions can occur with anticholinesterase drugs:

e Other cholinergic drugs, particularly cholinergic agonists (such
as bethanechol, carbachol, and pilocarpine), increase the risk of
toxic effects when taken with anticholinesterase drugs.

e Carbamazepine, dexamethasone, rifampin, phenytoin, and phe-
nobarbital may increase the elimination rate of donepezil.

Covering up a cholinergic crisis

e Aminoglycoside antibiotics, anesthetics, anticholinergic drugs
(such as atropine, propantheline, and scopolamine), magnesium,
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corticosteroids, and antiarrhythmic drugs (such as procainamide

and quinidine) can reduce the effects of anticholinesterase drugs
and can mask early signs of a cholinergic crisis.

e Other drugs with cholinergic-blocking properties, such as
tricyclic antidepressants, bladder relaxants, and antipsychotics,
can counteract the effects of anticholinesterase drugs.

e The effects of tacrine, donepezil, and galantamine may be

Giving choliner-
gic agonists with
anticholinesterase
drugs increases the
risk of toxic effects.
I guess together, we
spell N-O!

increased when combined with known inhibitors of cytochrome
P-450 (CYP450), such as cimetidine and erythromycin.

e Cigarette use increases the clearance (how quickly the drug
is excreted from the body) of rivastigmine.

Adverse reactions

Most of the adverse reactions to anticholinesterase drugs
result from increased action of acetylcholine at receptor sites.
Adverse reactions associated with these drugs include:

cardiac arrhythmias

nausea and vomiting

diarrhea

seizures

headache

anorexia

® insomnia

e pruritus

e urinary frequency and nocturia

e uterine irritability and induction of preterm labor (when given

IV to pregnant women near term)

¢ shortness of breath, wheezing, or tightness in the chest. (See

Recognizing a toxic response.)

Recognizing a toxic response

It's difficult to predict adverse reactions to anticholinester-
ase drugs in a patient with myasthenia gravis because the
therapeutic dose varies from day to day. Increased muscle
weakness can result from:

* resistance to the drug

* receiving too little anticholinesterase drug

* receiving too much anticholinesterase drug.

Enter edrophonium
Deciding whether a patient is experiencing a toxic drug
response (too much drug) or a myasthenic crisis (extreme

muscle weakness and severe respiratory difficulties)

can be difficult. Edrophonium can be used to distinguish
between a toxic drug effect and myasthenic crisis. If a test
dose of edrophonium improves the patient’s symptoms, the
patient is experiencing a myasthenic crisis.

When edrophonium is used, suction equipment, oxy-
gen, mechanical ventilation, and emergency drugs (such
as atropine) must be readily available in case a cholinergic
crisis occurs.
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Nursing process

These nursing process steps are appropriate for patients undergo-
ing treatment with anticholinesterase drugs.

Assessment

e Assess for disorders in which anticholinesterase drugs are used,
such as myasthenia gravis, Alzheimer’s disease, glaucoma, and
altered bladder function.

Fluid fundamentals

¢ Assess for urine retention and bladder distention, determine the
patient’s fluid intake, and find out the time and amount of his last
urination.

¢ Assess for possible paralytic ileus by checking for bowel sounds
and abdominal distention and determining the patient’s elimina-
tion patterns.

Key nursing diagnoses

¢ Impaired gas exchange related to bronchospasm or respiratory
paralysis

e Impaired tissue integrity related to effects of anticholinergic drugs
e Impaired urinary elimination related to anticholinergic drug
action

Assess for signs

Planning outcome goals of respiratory

¢ The patient will maintain effective oxygenation of tissues. adequacy and per-
¢ The patient will regain normal patterns of urinary and bowel form measures to
elimination. promote adequate
¢ Therapeutic effects of anticholinesterase drugs will be gas exchange.
observed.

e The patient will demonstrate correct drug administration.

Implementation

¢ Administer anticholinesterase drugs as prescribed. Give 4 N}; A 2
these drugs before meals unless otherwise directed. . ’ fj l

* Monitor for effects of anticholinesterase drugs and report ,_,é vj ,'—l-\\j
adverse reactions. - .
® Assess for signs of respiratory adequacy and perform mea- /.-_._Q

sures to promote adequate gas exchange, such as deep breathing )\\

)
¢ Assess for urinary adequacy and signs of urine retention. 1]
e Assist the patient in establishing a drug administration sched- / / R ( )
ule that meets his needs. B [ ——"
e Provide patient teaching. (See Teaching about
anticholinesterase drugs.)

and coughing, suctioning, and proper positioning of the patient. \ (‘— /ijfz l
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If anticholinesterase drugs are pre-
scribed, review these points with the
patient and his caregivers:

* The drug doesn't alter underlying
degenerative disease but can alleviate
symptoms.

* Memory improvement may be subtle. A
more likely result of therapy is a slower
decline in memory loss.

* When used for myasthenia gravis, these
drugs relieve ptosis, double vision, diffi-
culty chewing and swallowing, and trunk
and limb weakness.

* Take the drug exactly as ordered. The
drug may have to be taken for life.

* |f you have myasthenia gravis, wear or
carry medical alert identification.

~—~ Teaching about anticholinesterase drugs

* Immediately report significant adverse
effects or changes in overall health
status.

* Report the use of anticholinesterase
drugs to the health care team before
receiving anesthesia.

* Report episodes of nausea, vomiting, or
diarrhea.

e Consultthe prescriber before taking
over-the-counter drugs or herbal prepa-
rations because they may interact with
the anticholinesterase drug.

e If you're taking tacrine, your liver
aminotransferase levels will be moni-
tored weekly for 18 weeks at the start of
therapy and then weekly for 6 weeks if
the dosage is increased.

Evaluation

e Patient’s underlying condition improves.

Patient maintains a normal respiratory rate.

Patient maintains a normal voiding pattern.

Patient regains normal bowel patterns.

Patient and his family state an understanding of drug therapy.

Anticholinergic drugs

Anticholinergic drugs (also called cholinergic blockers) inter-

I prefer muscarinic
receptor sites to
other receptor
sites. I'm really quite
selective, you know.

rupt parasympathetic nerve impulses in the CNS and autonomic
nervous system. They also prevent acetylcholine from stimulating
cholinergic receptors.

For muscarinic sites only

Anticholinergic drugs don’t block all cholinergic receptors, just
the muscarinic receptor sites. Muscarinic receptors are choliner-
gic receptors that are stimulated by the alkaloid muscarine and
blocked by atropine.
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Belladonna alkaloids and other derivatives

The major anticholinergic drugs are the belladonna alkaloids:
e atropine (see Anticholinergic drugs: Atropine)

e homatropine

e ipratropium

e scopolamine.

Synthetic string

Synthetic derivatives of belladonna alkaloids (the quaternary
ammonium drugs) include:

e glycopyrrolate

e methscopolamine.

Third string

The tertiary amines are newer synthetic drugs. They're centrally
acting and more selective. They also have fewer adverse effects.
Examples of tertiary amines include:

e benztropine

¢ dicyclomine

¢ oxybutynin

-

Prototype pro

% \@\Anticholinergic drugs: Atropine

Actions
= Competitively antagonizes the actions of acetylcholine and other cholinergic agonists
at the muscarinic receptors

Indications

* Symptomatic bradycardia

* Preoperative reduction of secretions and blockage of cardiac vagal reflexes
 Adjunct treatment of peptic ulcer disease

e Functional Gl disorders

Nursing considerations

» Monitor for adverse reactions, such as headache, tachycardia, restlessness,
dizziness, blurred vision, dry mouth, urinary hesitancy, and constipation.

* Monitor vital signs, cardiac rhythm, urine output, and vision for signs of impending
toxicity.

* Provide stool softeners or bulk laxatives as ordered for constipation.

\

Each type of drug
has its own benefits.
For example, the
belladonna alkaloids
are absorbed more
readily through
the Gl tract and
distributed widely,
but tertiary amines
have fewer adverse
effects.
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e tolterodine
e trihexyphenidyl.

Pharmacokinetics

The belladonna alkaloids are absorbed from the eyes, GI tract,
mucous membranes, and skin.

Gl reliant

The quaternary ammonium drugs and tertiary amines are
absorbed primarily through the GI tract, although not as readily as
the belladonna alkaloids.

Instant gratification

When administered IV, anticholinergic drugs such as atropine
begin to work immediately. The belladonna alkaloids are distrib-
uted more widely throughout the body than the quaternary ammo-
nium derivatives or tertiary amines. The alkaloids readily cross
the blood-brain barrier; the other drugs in this class don't.

Ready and able

The belladonna alkaloids have low to moderate binding with
serum proteins and are only slightly to moderately protein bound.
This means that a moderate to high amount of the drug is active
and available to produce a therapeutic response. They're metabo-
lized in the liver and excreted by the kidneys as unchanged drug
and metabolites.

Metabolism of the tertiary amines is unknown, but excretion is
usually through the kidneys and in feces.

Complicated quaternary kinetics

The quaternary ammonium drugs are a bit more complicated.
Hydrolysis occurs in the GI tract and the liver; excretion is in
feces and urine. Dicyclomine’s metabolism is unknown, but it’s
excreted equally in feces and urine.

Pharmacodynamics

Anticholinergic drugs can have paradoxical effects on the body,
depending on the dosage, the condition being treated, and the
target organ. For example, anticholinergic drugs can produce a
stimulating or depressing effect. In the brain, they do both—low
drug levels stimulate and high drug levels depress.

Disorder-related dynamics

A patient’s disorder can also impact the effects of a drug.
Parkinson’s disease, for example, is characterized by low

@
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dopamine levels that intensify the stimulating effects of
acetylcholine. Cholinergic blockers, however, depress this effect.
In other disorders, these same drugs stimulate the CNS.

Pharmacotherapeutics

Here’s how anticholinergic drugs are used in various GI situations:
¢ All anticholinergic drugs are used to treat spastic or hyperactive
conditions of the GI and urinary tracts because they relax muscles
and decrease GI secretions. However, for bladder relaxation and
urinary incontinence, oxybutynin and tolterodine are preferred.

e The belladonna alkaloids are used with morphine to treat biliary
colic (pain caused by stones in the bile duct).

e Anticholinergic drugs are given by injection before some diag-
nostic procedures, such as endoscopy or sigmoidoscopy, to relax
the GI smooth muscle.

F’reop purposes

Anticholinergic drugs such as atropine are given before surgery to:
¢ reduce oral, gastric, and respiratory secretions

e prevent a drop in heart rate caused by vagal nerve stimulation
during anesthesia.

Brain games

The belladonna alkaloids can affect the brain. For example, when
given with the pain medication morphine or meperidine, sco-
polamine causes drowsiness and amnesia. It’s also used to treat
motion sickness.

Heart matters

The belladonna alkaloids also have therapeutic effects on the
heart. Atropine is the drug of choice to treat:

e symptomatic sinus bradycardia—when the heart beats too
slowly, causing low blood pressure or dizziness (See How atro-
pine speeds heart rate.)

e arrhythmias resulting from anesthetics, choline esters, or suc-
cinylcholine.

In your eyes

Anticholinergic drugs are also used as cycloplegics, which means
they paralyze the ciliary muscles of the eye (used for fine focus-
ing) and alter the shape of the lens of the eye. Furthermore, anti-
cholinergic drugs act as mydriatics to dilate the pupils of the eye,
making it easier to measure refractive errors during an eye exami-
nation or to perform surgery on the eye.

Giving anticholin-

ergics by injection
before diagnostic

procedures relaxes
Gl smooth muscle.
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Belladonna alka-
loids have therapeu-
tic effects on the

heart.
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How atropine speeds heart rate

controls conduction between the atria and ventricles of

To understand how atropine affects the heart, first con- the heart. This inhibits electrical conduction and causes

sider how the heart’s electrical conduction system func- the heart rate to slow down.

tions. With the drug

Without the drug When a patient receives atropine, a cholinergic blocking
When the neurotransmitter acetylcholine is released, drug, it competes with acetylcholine for binding with the

the vagus nerve stimulates the sinoatrial (SA) node (the cholinergic receptors on the SA and AV nodes. By block-

heart's pacemaker) and atrioventricular (AV) node, which ing acetylcholine, atropine speeds up the heart rate.

Atropine

Atropine occupying the
cholinergic receptor site
and blocking acetylcholine

Parasympathetic impulse
traveling through the
vagus nerve toward the
SA and AV nodes

Terminal end of vagus
nerve

Acetylcholine released
into the synapse

Receptor site occupied
by acetylcholine

Atropine and
acetylcholine competing
for receptor site

Antidote-i-ful

The belladonna alkaloids, particularly atropine, are effective
antidotes to cholinergic and anticholinesterase drugs. Atropine is
the drug of choice to treat poisoning from organophosphate pesti-
cides. Atropine also counteracts the effects of the neuromuscular
blocking drugs by competing for the same receptor sites.
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Drug interactions

Because anticholinergic drugs slow the passage of food and drugs
through the stomach, drugs remain in prolonged contact with the
mucous membranes of the GI tract. This increases the amount

of the drug that’s absorbed and, therefore, increases the risk of
adverse effects.

Effect boosters

Drugs that increase the effects of anticholinergic drugs include:
e antidyskinetics (such as amantadine)

e antiemetics and antivertigo drugs (such as buclizine, cyclizine,
meclizine, and diphenhydramine)

e antipsychotics (such as haloperidol, phenothiazines, and thio-
xanthenes)

e cyclobenzaprine

e disopyramide

e orphenadrine

e tricyclic and tetracyclic antidepressants.

Effect busters

Drugs that decrease the effects of anticholinergic drugs include:
e anticholinesterase drugs (such as neostigmine and pyridostig-
mine)

e cholinergic agonists (such as bethanechol).

And there’s more You can clearly see
you'll need to moni-

Here are other drug interactions that can occur: tor vital signs, car-
e The risk of digoxin toxicity increases when digoxin is taken diac rhythm, urine
with an anticholinergic drug. output, and vision
¢ Opiate-like analgesics further enhance the slow movement of for potential drug
food and drugs through the GI tract when taken with cholinergic Toxicity.
blockers.

e The absorption of nitroglycerin tablets placed under the tongue
is reduced when taken with a cholinergic blocker.

VS
Adverse reactions L
Adverse reactions of anticholinergic drugs are closely related to o ~7

&,

/
2
S

)
drug dose. The difference between a therapeutic and a toxic dos- 3
age is small with these drugs.

Adverse reactions may include: ( \é\
~

e dry mouth ¢ \ \
¢ reduced bronchial secretions { )

¢ increased heart rate / . 1~ 7
¢ blurred vision 4 \ f \

¢ decreased sweating. N\
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Nursing process

These nursing process steps are appropriate for patients undergo-
ing treatment with anticholinergic drugs.

Assessment

e Assess for conditions in which anticholinergic drugs would be

used, such as bradycardia, heart block (a delay or interruption in
the conduction of electrical impulses between the atria and ven-

tricles), diarrhea, and peptic ulcer disease.

When to be anti-anticholinergics

e Assess for conditions in which anticholinergic drugs would be
contraindicated, such as glaucoma, myasthenia gravis, prostatic
hyperplasia, reflux esophagitis, or GI obstructive disease.

Key nursing diagnoses

e Urinary retention related to adverse effects on the bladder
e Constipation related to adverse effects on the GI tract

¢ Risk for injury related to adverse drug effects

Planning outcome goals
e The patient will experience relief of symptoms.
e The patient will remain free from adverse reactions.

Implementation

e Follow dosage recommendations. Some drugs should be given
with meals.

e Monitor vital signs, cardiac rhythm, urine output, and vision for
potential drug toxicity.

e Monitor for adverse reactions, such as dry mouth, increased
heart rate, and blurred vision.

e Have emergency equipment available to treat new cardiac
arrhythmias.

e Help alleviate symptoms if adverse effects occur. For example,
provide lozenges and frequent mouth care for patients experienc-
ing dry mouth.

¢ Provide patient teaching. (See Teaching about anticholinergic
drugs.)

Evaluation

e Patient’s underlying condition improves.

e Patient maintains a normal heart rate.

e Patient maintains a normal voiding pattern.

¢ Patient regains normal bowel patterns.

e Patient and his family demonstrate an understanding of drug
therapy.

Teaching about
anticholinergic
drugs

If anticholinergic drugs
are prescribed, review
these points with the
patient and his caregivers:
* Take the drug as
prescribed; don’t take
other drugs with the
anticholinergic unless
prescribed.

* Avoid hazardous tasks
if dizziness, drowsiness,
or blurred vision occurs.
* The drug may increase
sensitivity to high tem-
peratures, resulting in
dizziness.

* Avoid alcohol because
it may have additive
central nervous system
effects.

* Drink plenty of fluids
and eat a high-fiber diet
to prevent constipation.
* Notify the prescriber
promptly if confusion,
rapid or pounding heart-
beat, dry mouth, blurred
vision, rash, eye pain,

a significant change in
urine volume, pain on
urination, or difficulty
urinating occur.

* Women should re-
port planned or known
pregnancy.




AUTONOMIC NERVOUS SYSTEM DRUGS

Adrenergic drugs

Adrenergic drugs are also called sympathomimetic drugs
because they produce effects similar to those produced by the
sympathetic nervous system.

Sort by chemical...

Adrenergic drugs are classified into two groups based on their
chemical structure: catecholamines (naturally occurring as well
as synthetic) and noncatecholamines.

...or by action

Adrenergic drugs are also divided by how they act. They can be:

e direct-acting, in which the drug acts directly on the organ or
tissue innervated (supplied with nerves or nerve impulses) by the
sympathetic nervous system

e indirect-acting, in which the drug triggers the release of a neu-
rotransmitter, usually norepinephrine

¢ dual-acting, in which the drug has direct and indirect actions.
(See How adrenergics work.)

C

atecholamines

CatEChO|amineS can't be taken orally
because they're

Because of their common basic chemical structure, catechola- destroyed by diges-
mines share certain properties—they stimulate the nervous sys- tive enzymes. [l

tem, constrict peripheral blood vessels, increase heart rate, and let those digestive
dilate the bronchi. They can be manufactured in the body or in a enzymes work o
this pie instead!

laboratory. Common catecholamines include: /
e dobutamine

e dopamine

e epinephrine, epinephrine bitartrate, and epinephrine
hydrochloride

e norepinephrine

e isoproterenol hydrochloride and isoproterenol sulfate.

Pharmacokinetics

Here’s an overview of how catecholamines move through the body.

No P.O.

Catecholamines can’t be taken orally because they're destroyed
by digestive enzymes. In contrast, when these drugs are given
sublingually (under the tongue), they're rapidly absorbed through
the mucous membranes. Any sublingual drug not completely
absorbed is rapidly metabolized by swallowed saliva.
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Pharm function

How adrenergics work

Adrenergic drugs are distinguished by how they achieve their effect. The illustrations

below show the action of direct-, indirect-, and dual-acting adrenergics.

Direct-acting adrenergic action
Direct-acting adrenergic drugs directly
stimulate adrenergic receptors.

Indirect-acting adrenergic action
Indirect-acting adrenergic drugs stimulate
the release of norepinephrine from nerve
endings into the synapse.

Dual-acting adrenergic action
Dual-acting adrenergic drugs stimulate both
adrenergic receptor sites and the release of
norepinephrine from nerve endings.

Key:
() Norepinephrine (CJB) Adrenergic drug

&

&

Adrenergic drugs
can be direct-acting,
indirect-acting, or
both.
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Subcut vs. IM

Absorption by the subcut route is slowed because catecholamines
cause the blood vessels around the injection site to constrict. IM
absorption is more rapid because less constriction of local blood

vessels occurs.
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Catecholamines are widely distributed in the body. They’re
metabolized and inactivated predominantly in the liver but can
also be metabolized in the GI tract, lungs, kidneys, plasma, and
tissues.

On the way out

Catecholamines are excreted primarily in urine; however, a small
amount of isoproterenol is excreted in feces and some epineph-
rine is excreted in breast milk.

Pharmacodynamics

Catecholamines are primarily direct-acting. When catecholamines
combine with alpha-adrenergic receptors or beta-adrenergic
receptors, they cause either an excitatory or inhibitory effect.
Typically, activation of alpha-adrenergic receptors generates an
excitatory response except for intestinal relaxation. Activation

of the beta-adrenergic receptors mostly produces an inhibitory
response, except in the cells of the heart, where norepinephrine
produces excitatory effects.

Workin’ the heart

The clinical effects of catecholamines depend on the dosage and
the route of administration. Catecholamines are potent inotropes—
they make the heart contract more forcefully. As a result, the ven-
tricles of the heart empty more completely with each heartbeat,
increasing the workload of the heart and the amount of oxygen it
needs to do this harder work.

Kickin’ up the beat

Catecholamines also produce a positive chronotropic effect,
which means they cause the heart to beat faster. That’s because
pacemaker cells in the sinoatrial (SA) node of the heart depolar-
ize at a faster rate. As catecholamines cause blood vessels to
constrict and blood pressure to rise, heart rate can fall as

the body tries to compensate and prevent an excessive rise in
blood pressure.

All fired up

Catecholamines can cause the Purkinje fibers (an intricate
web of fibers that carry electrical impulses into the ven-
tricles of the heart) to fire spontaneously, possibly produc-

ing abnormal heart rhythms, such as premature ventricular &

contractions and fibrillation. Epinephrine is more likely than
norepinephrine to produce this spontaneous firing.

T,
_,\- ¢
3 Memory
3 jogger

To help you
! “ remerﬁber
the effects of cat-
echolamines on alpha
and beta receptors,
remember that A
stands for alpha
(and activation, sug-
gesting an excitatory
response), and B
stands for beta (or
banished, which sug-
gests an inhibitory
effect).
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Pharmacotherapeutics

How adrenergic drugs are used depends on which receptors they
stimulate and to what degree. Adrenergic drugs can affect:

Catecholamines
that stimulate
alpha-adrenergic

¢ alpha-adrenergic receptors receptors are
e beta-adrenergic receptors used to treat
e dopamine receptors. hypotension.

Most adrenergics produce their effects by stimulating alpha-
adrenergic receptors and beta-adrenergic receptors. These drugs
mimic the action of norepinephrine and epinephrine.

Of the catecholamines:

e norepinephrine has the most nearly pure alpha activity

e dobutamine and isoproterenol have only beta-related therapeu-
tic uses

¢ epinephrine stimulates alpha-adrenergic receptors and beta-
adrenergic receptors

e dopamine primarily exhibits dopaminergic activity (it acts on
sympathetic nervous system receptors that are stimulated by
dopamine).

Helping hypotension
Catecholamines that stimulate alpha-adrenergic receptors are
used to treat low blood pressure (hypotension). As a rule, cat-
echolamines work best when used to treat hypotension caused by:
e relaxation of the blood vessels (also called a loss of vasomotor

tone)
¢ blood loss (such as from hemorrhage).
Beta-adrenergic

Rhythm makers drugs make tﬁe
Catecholamines that stimulate beta;-adrenergic receptors are heart more respon-
used to treat: sive to defibrillation.
e bradycardia Yikes! I'm responding
e heart block already!

e Jow cardiac output.

Increasing response o\
Because they're believed to make the heart more responsive to i& iif ’:r . \"i'
defibrillation (using an electrical current to terminate a deadly \ \;"V‘r" a1 = ’:‘\,
arrhythmia), beta;-adrenergic drugs are used to treat: }\“ ;: fio Ay bf
e ventricular fibrillation (quivering of the ventricles resulting in \ "‘\
no pulse) " { 5, \} 3
e asystole (no electrical activity in the heart) i ‘\,_. &= o “J%
e cardiac arrest. B ¥ &

-
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Breathing better with beta, activity

Catecholamines that exert betas-adrenergic activity are used to treat:
e acute and chronic bronchial asthma

emphysema

bronchitis

acute hypersensitivity (allergic) reactions to drugs.

More blood for the kidneys

Dopamine, which stimulates dopaminergic receptors, is used in
low doses to improve blood flow to the kidneys because it dilates
the renal blood vessels.

Home grown vs. manufactured

The effects of catecholamines produced by the body differ some-
what from the effects of manufactured catecholamines. Manufac-
tured catecholamines have a short duration of action, which can
limit their therapeutic usefulness.

Drug interactions

Drug interactions involving catecholamines can be serious:

e Alpha-adrenergic blockers, such as phentolamine, used with
catecholamines can produce hypotension.

e Because the catecholamine epinephrine may cause hypergly-
cemia, diabetic patients receiving epinephrine may require an
increased dose of insulin or drugs.

e Beta-adrenergic blockers, such as propranolol, used with cat-
echolamines can lead to bronchial constriction, especially in
patients with asthma.

Adding it all up

e Other adrenergic drugs can produce additive effects, such as
hypertension (high blood pressure) and arrhythmias, and enhance
adverse effects.

e Tricyclic antidepressants used with catecholamines can lead to
hypertension.

Adverse reactions

Adverse reactions to catecholamines include:
restlessness

anxiety

dizziness

headache

palpitations

cardiac arrhythmias

hypotension
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e hypertension and hypertensive crisis

e stroke Catecholamines

° angina can cause a

e increased glucose levels number of adverse
. . : . : . reactions, including

e tissue necrosis and sloughing (if a catecholamine given IV leaks

hypertensive crisis

into the surrounding tissue). and stroke

Nursing process

These nursing process steps are appropriate for patients
undergoing treatment with catecholamines.

Assessment
e Assess the patient’s condition before therapy and regu-
larly thereafter.

Keeping an eye on the ECG &
e Continuously monitor electrocardiogram (ECG), blood i’({\f?f' _"/i,, 7 Ny P_ i/
pressure, pulmonary artery wedge pressure, cardiac con- i
dition, and urine output. ‘i
e Monitor electrolyte levels.
e Throughout therapy, assess for adverse reactions, drug interac-
tions, and acidosis, which decrease effectiveness of dopamine.
e After dopamine is stopped, watch closely for a sudden drop in
blood pressure.
e Assess the patient’s and family’s knowledge of drug therapy.

Key nursing diagnoses

e Decreased cardiac output related to underlying condition

e Ineffective peripheral tissue perfusion related to underlying
condition

¢ Risk for ineffective renal perfusion related to underlying condition
¢ Risk for injury related to drug-induced adverse reactions

e Acute pain related to headache

¢ Deficient knowledge related to drug therapy

Planning outcome goals

e The patient will maintain cardiac output.

The patient will maintain effective tissue perfusion.

The risk for injury will be minimized.

The patient’s pain will decrease.

The patient will demonstrate an understanding of the purpose
and intended effect of therapy.

Implementation
e Before starting catecholamines, correct hypovolemia with
plasma volume expanders.
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e Give cardiac glycosides before catecholamines; cardiac glyco-

sides increase atrioventricular (AV) node conduction and patients Sometimes the
with atrial fibrillation may develop rapid ventricular rate. order of drug admin-
¢ Administer drug using a central venous catheter or large periph- istration matters.

For example, cardiac
glycosides should
be given before cat-
echolamines.

eral vein. Adjust the infusion according to the prescriber’s order
and the patient’s condition. Use an infusion pump.

e Dilute the concentrate for injection before administration,
according to pharmacy guidelines.

e Watch for irritation and infiltration; extravasation can cause an
inflammatory response.

e Don’t give catecholamines in the same IV line as other drugs;

L o
be aware of incompatibilities. For example, dobutamine is { ‘g‘
incompatible with heparin, hydrocortisone sodium succinate, ‘é‘) 3
cefazolin, cefamandole, cephalothin, penicillin, and ethacrynate {_@:‘l o
sodium.

s 4 ‘
e Don’'t mix dobutamine or dopamine with sodium bicarbon- . j ? ) ;\;{ L3 %
ate injection or phenytoin because the drug is incom- “f;ﬁ B \\} \J }ﬂ‘! \-l y." }
patible with alkaline solutions. ﬁ: o ” 8 N 1 i “1 o=
e Change IV sites regularly to avoid phlebitis. X L 1 S,
¢ Provide patient teaching. {fji\ ‘Y j ! 1]

N\ ,/

Evaluation
e Patient regains adequate cardiac output (evidenced by stable
vital signs, normal urine output, and clear mental status).
e Patient regains adequate cerebral, cardiopulmonary, and renal
tissue perfusion. Don't mix me up!
¢ Patient doesn’t experience injury as a result of drug-induced Catecholamines

shouldn’t be admin-
istered in the same
|V line as other

adverse reactions.
e Patient’s headache is relieved with analgesic administration.
e Patient and his family state an understanding of drug therapy.

drugs.
Noncatecholamines

Noncatecholamine adrenergic drugs have many therapeutic ,"Cj\-—--\
uses because of the various effects these drugs can have on the ( o =
body, including: ‘ L\ \
e Jocal or systemic constriction of blood vessels N
(phenylephrine) %’( /: s AR @
¢ nasal and eye decongestion and dilation of the bronchioles ! oo <
(albuterol, ephedrine, formoterol, isoetharine hydrochloride, s il \
isoproterenol, metaproterenol, pirbuterol, salmeterol, and ¥ J
terbutaline) L " {4
e smooth-muscle relaxation (terbutaline). . ‘ il ‘I’

L}

T



Pharmacokinetics

Absorption of noncatecholamines depends on the route of admin-

istration:

Breathe deep...

e Inhaled drugs, such as albuterol, are gradually absorbed from
the bronchi of the lungs and result in lower drug levels in the

body.

Open wide...

e QOral drugs are absorbed well from the GI tract and are distrib-
uted widely in the body fluids and tissues.

ADRENERGIC DRUGS

N

Noncatecholamines
have several
therapeutic

effects, including
local or systemic
constriction of
blood vessels. |
must say, this
doesn’t feel terribly
therapeutic!

e Some noncatecholamine drugs (such as ephedrine) cross the
blood-brain barrier and can be found in high concentrations in the
brain and cerebrospinal fluid (fluid that moves through and pro-

tects the brain and spinal cord).

Metabolism and inactivation of noncatecholamines occur pri-
marily in the liver but can also occur in the lungs, GI tract, and

other tissues.

Exit time varies

These drugs and their metabolites are excreted primarily in
urine. Some, such as inhaled albuterol, are excreted within 24
hours; others, such as oral albuterol, within 3 days. Acidic urine
increases excretion of many noncatecholamines; alkaline urine

slows excretion.

Pharmacodynamics

Noncatecholamines can be direct-acting, indirect-acting, or dual-
acting (unlike catecholamines, which are primarily direct-acting).
¢ Direct-acting noncatecholamines that stimulate alpha-
adrenergic receptors include phenylephrine. Those that selec-
tively stimulate betas-adrenergic receptors include albuterol,

isoetharine, metaproterenol, and terbutaline.

¢ Indirect-acting noncatecholamines exert their effect by indirect

action on adrenergic receptors.
¢ Dual-acting noncatecholamines include ephedrine.

Pharmacotherapeutics

Noncatecholamines stimulate the sympathetic nervous system
and produce various effects on the body. It’s important to become
familiar with each individual drug, including its indication, route,
dose, and administration technique. Monitor the patient closely

for therapeutic effect and tolerance.
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Drug interactions

Here are a few examples of how other drugs may interact with

noncatecholamines: Keep in mind that

¢ Anesthetics (general), such as halogenated hydrocarbons, can using noncatechol-

cause arrhythmias. Hypotension can also occur if these drugs are amines with tricyclic
antidepressants

taken with noncatecholamines that have predominantly beta,

activity, such as ritodrine and terbutaline. can cause arrhyth-

mias. Gotta make
sure | maintain my
steady beat!

A deadly combo

® Monoamine oxidase inhibitors taken with noncatecholamines
can cause severe hypertension and even death.
e Oxytocic drugs that stimulate the uterus to contract can be

inhibited when taken with terbutaline. When taken with other o -
noncatecholamines, oxytocic drugs can cause hypertensive crisis .: 3 f .-( /
or a stroke. 72 BN | f
e Tricyclic antidepressants can cause hypertension and { \ A
arrhythmias. A K5 ‘ \é‘d.
e Urine alkalizers, such as acetazolamide and sodium bicarbon- \\ S ﬁ
ate, slow excretion of noncatecholamines, prolonging their action. \\\%w

Y
Adverse reactions ‘-—"‘/)\
Adverse reactions to noncatecholamines may include: m
e headache s A

¢ restlessness

e anxiety or euphoria

e irritability

trembling

drowsiness or insomnia
light-headedness

incoherence

seizures

hypertension or hypotension

e palpitations

e bradycardia or tachycardia

e irregular heart rhythm

cardiac arrest

cerebral hemorrhage

tingling or coldness in the arms or legs
pallor or flushing

angina

changes in heart rate and blood pressure in a pregnant woman
and her fetus.



ADRENERGIC DRUGS

Nursing process
. . . Keep in mind that
These nursing process steps are appropriate for patients undergo-
can change heart

. . . noncatecholamines
ing treatment with noncatecholamines.
rate and blood pres-

sure in a pregnant
woman and her
fetus.

Assessment

e Obtain a baseline assessment of the patient’s respiratory status,
and assess it frequently throughout therapy.

¢ Assess for adverse reactions and drug interactions.

e Assess the patient’s and family’s knowledge of drug therapy.

Key nursing diagnoses

¢ Impaired gas exchange related to underlying respiratory
condition

¢ Risk for injury related to drug-induced adverse reactions
e Deficient knowledge related to drug therapy

Planning outcome goals

e The patient will maintain adequate gas exchange.

¢ The risk of injury will be minimized.

e The patient will demonstrate understanding of the pur-
pose and intended effect of drug therapy.

Implementation

e If using the inhalation route, wait at least 2 minutes between
doses if more than one dose is ordered. If a corticosteroid inhaler
also is used, first have the patient use the bronchodilator, wait 5
minutes, and then have the patient use the corticosteroid inhaler.
This permits the bronchodilator to open air passages for maxi-
mum corticosteroid effectiveness.

e Give the injectable form (terbutaline) in the lateral deltoid area.
Protect the injection from light. Don’t use the drug if it’s discol-
ored.

e Notify the prescriber immediately if bronchospasms develop
during therapy.

¢ Instruct the patient to use the aerosol form 15 minutes before
exercise to prevent exercise-induced bronchospasm as indicated.
¢ Provide patient teaching. (See Teaching about noncatechola-
mines, page 50.)

Evaluation

e Patient’s respiratory signs and symptoms improve.

e Patient has no injury from adverse drug reactions.

e Patient and his family demonstrate an understanding of drug
therapy.
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If noncatecholamines are prescribed, review these points with the patient and his
caregivers:
* Stop the drug immediately if paradoxical bronchospasm occurs.
* Follow these instructions for using a metered-dose inhaler:
— Clear the nasal passages and throat.
— Breathe out, expelling as much air from the lungs as possible.
— Place the mouthpiece well into the mouth and inhale deeply as the dose is released.
—Hold your breath for several seconds, remove the mouthpiece, and exhale slowly.
—Wiait at least 2 minutes before repeating the procedure if more than one inhalation
is ordered.
* Avoid accidentally spraying the inhalant form into the eyes; doing so may temporarily
blur vision.
* Reduce intake of foods and herbs containing caffeine, such as coffee, cola, and
chocolate, when using a bronchodilator.
* Check pulse rate before and after using the bronchodilator. Call the prescriber if pulse
rate increases more than 20 to 30 beats/minute.

Adrenergic blocking drugs

Adrenergic blocking drugs, also called sympatholytic drugs, are
used to disrupt sympathetic nervous system function. These drugs [/ We're adrener- \
work by blocking impulse transmission (and thus sympathetic gic blocking drugs.

nervous system stimulation) at adrenergic neurons or adrenergic We block impulse

receptor sites. Their action at these sites can be exerted by: transmissions from
e interrupting the action of adrenergic drugs adrenergic neurons
¢ reducing available norepinephrine and receptor sites.

It's quite a job, but
we're up to it!

¢ preventing the action of cholinergic drugs.

Classified information

Adrenergic blocking drugs are classified according to their site of
action as:

e alpha-adrenergic blockers (also called alpha blockers)
e beta-adrenergic blockers (also called beta blockers).
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Alpha-adrenergic blockers

Alpha-adrenergic blockers work by interrupting the actions of the
catecholamines epinephrine and norepinephrine at alpha recep-
tors. This results in:
¢ relaxation of the smooth muscle in the blood vessels
¢ increased dilation of blood vessels
e decreased blood pressure.
Drugs in this class include:
¢ ergoloid mesylates
e ergotamine
phenoxybenzamine
phentolamine
terazosin
doxazosin
prazosin (see Alpha-adrenergic blockers: Prazosin).

Two actions in one

Ergotamine is a mixed alpha agonist and antagonist; at high doses,
it acts as an alpha-adrenergic blocker.

Pharmacokinetics

Most alpha-adrenergic blockers are absorbed erratically when
given orally and more rapidly and completely when given sublin-
gually. Alpha-adrenergic blockers vary considerably in their onset
of action, peak concentration levels, and duration of action.

/4

5

A\

Actions

Indications

nausea.

J=3\ Alpha-adrenergic blockers: Prazosin

* Inhibits alpha-adrenergic receptors, causing arterial and venous dilation that reduces
peripheral vascular resistance

* Mild to moderate hypertension
Nursing considerations

» Monitor for adverse reactions, such as dizziness, first-dose syncope, palpitations, or

* Monitor pulse rate and blood pressure frequently.
* Advise the patient to rise slowly and to avoid abrupt position changes.

Prototype pro




@

More flow, less pressure seat is taken.

Watch your patient’s tone

AUTONOMIC NERVOUS SYSTEM DRUGS

Pharmacodynamics

Alpha-adrenergic blockers work in one of two ways:

e They interfere with or block the synthesis, storage, release, and
reuptake of norepinephrine by neurons.

¢ They antagonize epinephrine, norepinephrine, or adrenergic

My job is to block
alpha-receptor
sites so0 that

drugs at alpha-receptor sites. catecholamines
Alpha-adrenergic blockers include drugs that block stimulation can’t ocoupy
of alpha, receptors and drugs that may block alpha, stimulation. them. Sorry,

catecholamine, this

/

Alpha-adrenergic blockers occupy alpha-receptor sites on the
smooth muscle of blood vessels. (See How alpha-adrenergic
blockers affect peripheral blood vessels.) This pre-
vents catecholamines from occupying and stimu-
lating the receptor sites. As a result, blood vessels
dilate, increasing local blood flow to the skin and
other organs. The decreased peripheral vascu-

lar resistance (resistance to blood flow) helps to
decrease blood pressure.

The therapeutic effect of an alpha-adrenergic blocker
depends on the sympathetic tone (the state of partial
constriction of blood vessels) in the body before the drug is admin-
istered. For instance, when the drug is given with the patient lying
down, only a small change in blood pressure occurs. In this posi-
tion, the sympathetic nerves release very little norepinephrine.

On the other hand, when a patient stands up, norepinephrine
is released to constrict the veins and shoot blood back up to the
heart. If the patient receives an alpha-adrenergic blocker, how-
ever, the veins can’t constrict and blood pools in the legs. Because
blood return to the heart is reduced, blood pressure drops. This
drop in blood pressure that occurs when a person stands up is 7
called orthostatic hypotension.

Thanks, alpha-
adrenergic blockers,
for helping me dilate!

Pharmacotherapeutics )\/
Because alpha-adrenergic blockers cause smooth muscles to relax 14 4 (
and blood vessels to dilate, they increase local blood flow to the ’5\ i3
skin and other organs and reduce blood pressure. As a result, ’ﬁ\/\“ \
they’re used to treat: :
e hypertension ]

¢ peripheral vascular disorders (disease of the blood vessels of

the extremities), especially those in which spasm of the blood w R//
vessels causes poor local blood flow, such as Raynaud’s disease 6‘(“\\
(characterized by intermittent pallor, cyanosis, or redness of the
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Pharm function

How alpha-adrenergic blockers affect peripheral blood vessels

By occupying alpha-receptor sites, alpha-adrenergic One result: Orthostatic hypotension

blocking drugs cause blood vessel walls to relax. This These effects can cause orthostatic hypotension, a drop
leads to dilation of blood vessels and reduced peripheral in blood pressure that occurs when changing position
vascular resistance (the pressure that blood must over- from lying down to standing. Redistribution of blood to the
come as it flows in a vessel). dilated blood vessels of the legs causes hypotension.
Vessel before drug’s effect Vessel dilated as a result of drug’s effect

Alpha-adrenergic
blocking drug

Alpha-adrenergic blocking drug ~.

Alpha-receptor site

Increased
blood flow

Blood flow

fingers), acrocyanosis (characterized by symmetrical mottled
cyanosis [bluish color] of the hands and feet), and frostbite

e pheochromocytoma (a catecholamine-secreting tumor causing
severe hypertension)

e vascular headaches (treated with ergoloid mesylates, ergotamine).

Drug interactions

Many drugs interact with alpha-adrenergic blockers, producing a
synergistic or exaggerated effect that may lead to such conditions
as severe hypotension or vascular collapse.

Here are some examples of interactions that can occur:
e Prazosin taken with diuretics, propranolol, or other beta-
adrenergic blockers results in increased frequency of syncope
with loss of consciousness.
e Doxazosin or terazosin taken with clonidine results in
decreased clonidine effects.
e Terazosin taken with antihypertensives may cause excessive
hypotension.
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These effects are specific to ergoloid mesylates and ergotamine:

e (Caffeine and macrolide antibiotics can increase the effects of Taking caffeine
ergotamine. with ergotamine can
¢ Dopamine increases the pressor (rise in blood pressure) effect. increase ergota-

mine’s effects. Ill

o N ) . h . . ila-
Nitroglycerin can produce hypotension due to excessive dila Stick with deoaf]

tion of blood vessels.

e Adrenergic drugs, including many over-the-counter drugs, can
increase the stimulating effects on the heart. Hypotension with
rebound hypertension can occur.

Adverse reactions

Most adverse reactions associated with alpha-adrenergic block-
ers are caused primarily by dilation of the blood vessels. They
include:

e orthostatic hypotension or severe hypertension

e bradycardia or tachycardia

* edema

difficulty breathing

light-headedness

flushing

arrhythmias

angina or heart attack

spasm of the blood vessels in the brain

a shocklike state.

Nursing process

These nursing process steps are appropriate for patients undergo-
ing treatment with alpha-adrenergic blockers.

Assessment The patient’s blood
¢ Obtain vital signs, especially blood pressure. pressure indicates
e Assess the patient for adverse reactions. whether his fluid vol-
e Assess the patient’s and family’s knowledge of drug therapy. ume s adequate.

Key nursing diagnoses

e Decreased cardiac output related to hypotension
¢ Ineffective peripheral tissue perfusion related to
vasoconstriction

e Acute pain related to headache

e Excess fluid volume related to fluid retention

e Deficient knowledge related to drug therapy

Planning outcome goals

e Adequate cardiac output will be demonstrated.

e Peripheral tissue perfusion will improve, as evidenced by
adequate circulatory checks and pulses.

e The patient will state that pain is decreased.
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If alpha-adrenergic blockers are prescribed, review these ¢ Don'tincrease the drug dosage without first consulting

points with the patient and his caregivers: the prescriber.

* Don’trise suddenly from a lying or sitting position. * Avoid prolonged exposure to cold weather when-

* Avoid hazardous tasks that require mental alertness until  ever possible. Cold may increase adverse reactions to
the full effects of the drug are known. ergotamine.

 Keep in mind that alcohol, excessive exercise, prolonged  ° If receiving long-term ergotamine therapy, check for
standing, and heat exposure intensify adverse effects. and report coldness in the limbs or tingling in the fingers
* Report dizziness or irregular heartbeat. or toes. Severe vasoconstriction may result in tissue

* Don't eat, drink, or smoke while the sublingual tablet is damage.

dissolving.

¢ Fluid volume status will remain adequate, as demonstrated by
adequate blood pressure, urine output, and cardiac parameters.

Implementation

e Give drugs at bedtime to minimize dizziness or light-headedness.
e Begin therapy with a small dose to avoid syncope with the first
dose.

¢ Give ergotamine during the prodromal stage of a headache or as
soon as possible after onset.

e Don’t give sublingual tablets with food or drink.

e Provide patient teaching.

Evaluation

e Patient maintains adequate cardiac output.

e Patient maintains adequate tissue perfusion to limbs throughout
therapy.

e Patient’s headache is relieved.

e Patient has no edema.

e Patient and his family demonstrate an understanding of drug
therapy. (See Teaching about alpha-adrenergic blockers.)

Beta-adrenergic blockers

Beta-adrenergic blockers, the most widely used adrenergic block-
ers, prevent stimulation of the sympathetic nervous system by inhib-
iting the action of catecholamines at beta-adrenergic receptors.
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Some are picky, others aren’t

Beta-adrenergic blockers are either selective or nonselective. Non-
selective beta-adrenergic blockers affect:

® beta;-receptor sites (located mainly in the heart)

® betay-receptor sites (located in the bronchi, blood vessels, and

uterus).

Nonselective beta-adrenergic blocking drugs include carve-
dilol, labetalol, levobunolol, nadolol, penbutolol, pindolol, pro- When it comes to
pranolol, sotalol, and timolol. (Carvedilol and labetalol also block beta-adrenergic
a_lphal receptors.) blockers, you cant

beat me to peak

Selective beta-adrenergic blockers primarily affect just the evelol
Evels!

beta;-adrenergic sites. They include acebutolol, atenolol, betaxo-
lol, bisoprolol, esmolol, and metoprolol tartrate.

Part blocker, part stimulator

Some beta-adrenergic blockers, such as pindolol and
acebutolol, also have intrinsic sympathetic activity.
This means that instead of attaching to beta receptors
and blocking them, these beta-adrenergic blockers
attach to beta receptors and stimulate them. These
drugs are sometimes classified as partial agonists.

Pharmacokinetics

Beta-adrenergic blockers are usually absorbed rapidly
from the GI tract. They are protein-bound to some
extent. Some beta-adrenergic blockers are absorbed more com-
pletely than others.

Reach the peak faster: Go IV

The onset of action of beta-adrenergic blockers is primarily
dose- and drug-dependent. The time it takes to reach peak con-
centration levels depends on the route of administration. Beta-
adrenergic blockers given IV reach peak levels much more rapidly
than when given by mouth.

Beta-adrenergic blockers are distributed widely in body tis-
sues, with the highest concentrations found in the heart, liver,
lungs, and saliva.

The liver delivers

With the exception of nadolol and atenolol, beta-adrenergic
blockers are metabolized in the liver. They're excreted primar-
ily in urine, as metabolites or in unchanged form, but can also be
excreted in feces and bile, with some secretion in breast milk.
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Pharmacodynamics

Beta-adrenergic blockers have widespread effects in the body
because they produce their blocking action not only at adrenergic
nerve endings, but also in the adrenal medulla.

Happenings in the heart

Effects on the heart include increased peripheral vascular resis-
tance, decreased blood pressure, decreased force of heart con-
tractions, decreased oxygen consumption by the heart, slowed
conduction of impulses between the atria and ventricles of the heart,
and decreased cardiac output (the amount of blood pumped by the
heart each minute). (See How beta-adrenergic blockers work.)

Pharm function

How beta-adrenergic blockers work

By occupying beta-receptor sites, beta-adrenergic blockers prevent catecholamines
(norepinephrine and epinephrine) from occupying these sites and exerting their stimu-
lating effects. This illustration shows the effects of beta-adrenergic blockers on the
heart, lungs, and blood vessels.

Reduced blood pressure

Reduced heart rate and reduced automaticity and
excitability (the ability to develop arrhythmias)

Slowed conduction of electrical impulses from the
atria to the ventricles through the atrioventricular
node

Decreased force of the heart’s contractions

Constriction of bronchioles

Constriction of peripheral blood vessels (beta,
receptors)
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Choosy blockers choose beta, receptors...

The most selec-

Some of the effects of beta-adrenergic blocking drugs depend on tive beta-adrenergic
whether the drug is classified as selective or nonselective. Selec- blockers have the
tive beta-adrenergic blockers, which preferentially block beta;- good taste to
receptor sites, reduce stimulation of the heart. They're commonly choose me over youl!

referred to as cardioselective beta-adrenergic blockers.

Nonselective beta-adrenergic blockers, which block both beta;-
and betay-receptor sites, not only reduce stimulation of the heart,
but also cause the bronchioles of the lungs to constrict. e

Therefore, nonselective beta-adrenergic blockers can cause ?’-" :\_ '\, //w, =
bronchospasm in patients with chronic obstructive lung \ Ve 5 .'J/ = :J$ Y,
disorders. This adverse effect isn’t seen when nonselective 1\ 335 | / f {'J \
beta-adrenergic blockers are given at lower doses. N » ) WT f‘ ;’ \I8
V' MY b
Pharmacotherapeutics % T .

Beta-adrenergic blockers are used to treat many conditions

and are under investigation for use in many more. As mentioned
earlier, their clinical usefulness is based largely (but not exclu-
sively) on how they affect the heart. (See Are beta-adrenergic
blockers underused in elderly patients?)

Taken to heart

Beta-adrenergic blockers can be prescribed after a heart attack to
prevent another heart attack or to treat:

¢ angina (chest pain)

e hypertension

Are beta-adrenergic blockers underused in elderly

patients?

Research has clearly shown that using Why?

a beta-adrenergic blocker after a heart The chief investigator of a study that
attack reduces the risk of death and looked at the use of beta-adrenergic

another heart attack. Even so, these drugs ~ blockers in elderly patients believes that
aren't being prescribed for elderly patients.  many doctors fear the adverse effects of
these drugs on older patients. The study
suggested that a beta-adrenergic blocker
can be given safely to an elderly patient
after a heart attack if the lowest effec-
tive dose of a selective beta-adrenergic
blocker is prescribed.

What one study found

One study found that only 34% of patients
were prescribed a beta-adrenergic blocker
after discharge from the hospital following
a heart attack. The least likely patients to
receive beta-adrenergic blockers included
blacks and very sick and elderly patients.
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e hypertrophic cardiomyopathy (a disease of the heart muscle)
e supraventricular arrhythmias (irregular heartbeats that origi-
nate in the atria, SA node, or AV node).

Very versatile

Beta-adrenergic blockers are also used to treat:

® anxiety

e cardiovascular symptoms associated with thyrotoxicosis (over-
production of thyroid hormones)

e essential tremor Beta-adrenergic

* migraine headaches blockers may affect
+ open-angl gaucorma
® pheochromocytoma.

Drug interactions

Many drugs can interact with beta-adrenergic blockers to
cause potentially dangerous effects. Some of the most serious i =
effects include cardiac depression, arrhythmias, respiratory 3 < 33‘
depression, severe bronchospasm, and severe hypotension
that can lead to vascular collapse. Here are some others:

¢ Increased effects or toxicity can occur when digoxin,
calcium channel blockers (primarily verapamil), and
cimetidine are taken with beta-adrenergic blockers.

® Decreased effects can occur when antacids, calcium
salts, barbiturates, anti-inflammatories (such as indomethacin and
salicylates), and rifampin are taken with beta-adrenergic blockers.
¢ The requirements for insulin and oral antidiabetic drugs can be
altered when taken with beta-adrenergic blockers.

¢ Potential lidocaine toxicity can occur when it’s taken with beta-
adrenergic blockers.

¢ The ability of theophylline to produce bronchodilation is
impaired by nonselective beta-adrenergic blockers.

e Clonidine taken with a nonselective beta-adrenergic blocker can
result in life-threatening hypertension during clonidine withdrawal.
e Sympathomimetics and nonselective beta-adrenergic blockers
can cause hypertension and reflex bradycardia.

Adverse reactions

Beta-adrenergic blockers generally cause few adverse reactions;
the adverse reactions that do occur are drug- or dose-dependent
and include:

e hypotension

e bradycardia

e peripheral vascular insufficiency
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AV block

heart failure
bronchospasm

diarrhea or constipation
nausea

® vomiting

e abdominal discomfort

® anorexia

flatulence

rash

fever with sore throat
spasm of the larynx
respiratory distress (allergic response).

Nursing process

These nursing process steps are appropriate for patients undergo-
ing treatment with beta-adrenergic blockers.

Assessment

e Assess the patient’s condition before therapy and regularly
thereafter.

® Assess respiratory status, especially in a patient with chronic
obstructive pulmonary disease or asthma, because of the potential
risk of bronchospasm.

If your patient is
undergoing surgery,

Rating the pulse rate make sure you tell
. . . the anesthesiolo-
e Check apical pulse rate daily; alert the prescn!oer about gist that he's taking
extremes, such as a pulse rate below 60 beats/minute. a beta-adrenergic
e Monitor blood pressure, ECG, and heart rate and rhythm fre- blocker.

quently; be alert for progression of AV block or bradycardia.

e If the patient has heart failure, weigh him regularly and watch
for weight gain of more than 5 Ib (2.3 kg) per week.

e Observe the diabetic patient for sweating, fatigue, and hunger.
Signs of hypoglycemic shock are masked.

¢ Be alert for adverse reactions and drug interactions.

e Assess the patient’s and family’s knowledge of drug therapy.

Key nursing diagnoses

¢ Risk for injury related to adverse CNS effects

e Excess fluid volume related to edema

e Decreased cardiac output related to bradycardia or hypotension
¢ Deficient knowledge related to drug therapy

Planning outcome goals

¢ The patient’s chances for injury will be diminished.

e The patient will experience normal fluid volume as shown by
adequate urine output and blood pressure.




QUICK QUIZ

Implementation

e Before any surgical procedure, notify the anesthesiologist that
the patient is taking a beta-adrenergic blocker.

e Keep glucagon nearby in case it’s prescribed to reverse beta-
adrenergic blocker overdose.

e Check the apical pulse before giving the drug; if it’s slower
than 60 beats/minute, withhold the drug and call the prescriber
immediately.

e Give the drug with meals because food may increase absorption.
e For IV use, give the drug undiluted and by direct injection,
unless recommended otherwise by a pharmacy.

Evaluation

e Patient remains free from injury.

¢ Patient has no signs of edema.

e Patient maintains normal blood pressure and heart rate.

e Patient and his family demonstrate an understanding of drug
therapy. (See Teaching about beta-adrenergic blockers.)

Quick quiz

1.  Which effect is expected when using cholinergic agonists?
A. Dry mouth
B. Tachycardia
C. Pupil dilation
D. Increased bladder tone

Answer: D. Effects of cholinergic agonists include increased
tone and contraction of bladder muscles, salivation, bradycardia,
dilated blood vessels, constricted pulmonary bronchioles,
increased activity of the GI tract, and constricted pupils.

2. Which drug would the nurse give to a patient experiencing
symptomatic sinus bradycardia?

A. Atropine
B. Belladonna
C. Digoxin

D. Propranolol

Answer: A. Atropine is the drug of choice to treat symptomatic
sinus bradycardia.

Education
edge

Teaching about
beta-adrenergic
blockers

If beta-adrenergic
blocking drugs are pre-
scribed, review these
points with the patient
and his caregivers:

* Take the drug exactly
as prescribed, even if
signs or symptoms are
relieved.

* Don't stop the drug
suddenly. This can
worsen angina or
precipitate myocardial
infarction.

* Take the oral form of
the drug with meals to
enhance absorption.

* Don't take over-the-
counter drugs or herbal
remedies without medi-
cal consent.

* Be aware of potential
adverse reactions and
report unusual effects of
the drug.

* Avoid performing
hazardous activities until
central nervous system
effects of the drug are
known.
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3. Which finding indicates that a patient is having an adverse
reaction to catecholamines?

A. Nausea and vomiting

B. Diarrhea

C. Decreased glucose levels

D. Palpitations

Answer: D. Adverse reactions to catecholamines include palpita-
tions, restlessness, anxiety, dizziness, headache, cardiac arrhyth-
mias, hypotension, hypertension and hypertensive crisis, stroke,
angina, and increased glucose levels.

4.  Which drug is a catecholamine?
A. Dopamine
B. Albuterol
C. Prazosin
D. Labetalol

Answer: A. Dopamine is a catecholamine.

5.  Which noncatecholamine is dual-acting?

A. Albuterol
B. Isoetharine
C. Ephedrine

D. Terbutaline

Answer: C. Ephedrine is a dual-acting noncatecholamine.

6.  Which drug causes toxicity in a patient taking a beta-adrener-
gic blocker?

A. An antacid

B. Rifampin

C. A nonsteroidal anti-inflammatory drug
D. Digoxin

Answer: D. Increased effects or toxicity can occur when digoxin,
calcium channel blockers (primarily verapamil), and cimetidine
are taken with beta-adrenergic blockers.

Scoring

Tevele It you answered all six questions correctly, super! Your receptors
must really be stimulated by this information.

Yol If you answered four or five questions correctly, good work! You
have no reason to be nervous about working with autonomic
nervous system drugs.

¢ If you answered fewer than four questions correctly, no need to
agonize over it. Assess your trouble spots and plan some
time for review.



Neurologic and

neuromuscular drugs

Just the facts

In this chapter, you'll learn:

¢ classes of drugs used to treat neurologic and neuromus-
cular disorders

¢ uses and actions of these drugs

¢ absorption, distribution, metabolization, and excretion of
these drugs

4 druginteractions and adverse reactions to these drugs.

Drugs and the neurologic and
neuromuscular systems

This chapter
reviews drugs that
are used to treat
two major body
systems—the
neurologic and the
neuromuscular.

The neurologic, or nervous, system includes the central nervous
system (brain and spinal cord) and the peripheral nervous system
(somatic and autonomic nervous systems). The neuromuscular
system consists of the muscles of the body and the nerves that
supply them. Several types of drugs are used to treat disorders of
these two major systems, including:

¢ skeletal muscle relaxants

e neuromuscular blocking drugs / f_\\

¢ antiparkinsonian drugs \E%Eg K?)

e anticonvulsant drugs i\& L

e antimigraine drugs. & o=

Skeletal muscle relaxants ‘g\j %g

A
S M
(§ )

Skeletal muscle relaxants relieve musculoskeletal pain or =
spasms and severe musculoskeletal spasticity (stiff, awkward
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movements). They're used to treat acute, painful musculoskeletal
conditions and muscle spasticity associated with multiple sclero-
sis (MS), a progressive demyelination of the white matter of the
brain and spinal cord that causes widespread neurologic dysfunc-
tion; cerebral palsy, a motor function disorder caused by neuro-
logic damage; stroke, the death of brain cells caused by a reduced

supply of oxygen to the brain, which can result in neurologic Skeletal muscle
deficits; and spinal cord injuries, which can result in paralysis or relaxants like me
death. This section discusses centrally acting, direct-acting, and can help control

other skeletal muscle relaxants. your spasticity.

Centrally acting agents

Cyclobenzaprine sticks around

Centrally acting skeletal muscle relaxants are used to /i,__. ' :’:._. PE
oy -
treat acute muscle spasms caused by such conditions as g‘% N ﬂ ,;

anxiety, inflammation, pain, and trauma. They also treat ' /”'@ c‘\ f
spasticity from such conditions as MS and cerebral palsy. o \.- .::i(“'
Examples of these drugs include: \J 2=

e carisoprodol

e chlorphenesin
chlorzoxazone
cyclobenzaprine
metaxalone
methocarbamol
orphenadrine
tizanidine.

I'm an agent of
. . . the CAA: Centrally
Pharmacokinetics (how drugs circulate) Acting Agency.
Much is still unknown about how centrally acting skeletal muscle
relaxants circulate within the body. In general, these drugs are
absorbed from the GI tract, widely distributed in the body, metab-
olized in the liver, and excreted by the kidneys.

When administered orally, these drugs can take from 30 minutes
to 1 hour to be effective. Although the duration of action of most
of these drugs varies from 4 to 6 hours, cyclobenzaprine has the

longest duration of action at 12 to 25 hours.

Pharmacodynamics (how drugs act)

Although their precise mechanism of action is unknown, the cen-

trally acting drugs don’t relax skeletal muscles directly or depress
neuronal conduction, neuromuscular transmission, or muscle /
excitability. Rather, centrally acting drugs are known to be central e
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nervous system (CNS) depressants. The skeletal muscle relaxant
effects that they cause are likely related to their sedative effects.

Pharmacotherapeutics (how drugs are used)

Patients receive centrally acting skeletal muscle relaxants to
treat acute, painful musculoskeletal conditions. They're usually
prescribed along with rest and physical therapy.

Drug interactions

Centrally acting skeletal muscle relaxants interact with other CNS
depressants (including alcohol, opioids, barbiturates, anticonvul-
sants, tricyclic antidepressants, and antianxiety drugs), causing
increased sedation, impaired motor function, and respiratory
depression. In addition, some of these drugs have other interac-
tions, such as those listed here:

e Cyclobenzaprine interacts with monoamine oxidase (MAO)
inhibitors and can result in a high body temperature, excitation,
and seizures.

e Cyclobenzaprine can decrease the antihypertensive effects of
the blood pressure-lowering drugs clonidine and guanethidine.

e Orphenadrine and cyclobenzaprine sometimes enhance the
effects of cholinergic blocking drugs.

e Orphenadrine can reduce the effects of phenothiazines.

Add it up!
e Taking orphenadrine and propoxyphene together can cause addi-
tive CNS effects, including mental confusion, anxiety, and tremors.
e Methocarbamol can antagonize the cholinergic effects of the
anticholinesterase drugs used to treat myasthenia gravis.
¢ Tizanidine combined with diuretics, central alpha-adrenergic ago-
nists, or antihypertensives may increase hypotensive drug effects.
e Concurrent use of tizanidine with other CNS depressants may
cause additive CNS depression.
e Hormonal contraceptive agents may reduce the clearance of
tizanidine, necessitating a dose reduction.

Adverse reactions

Long-term use of centrally acting muscle relaxants can result in
physical and psychological dependence. Abrupt cessation of these
drugs can cause severe withdrawal symptoms.

Adverse reactions can also occur when a patient is taking
these drugs. Common reactions include dizziness and drowsi-
ness. Severe reactions include allergic reactions, arrhythmias, and
bradycardia. Less common reactions include abdominal distress,
ataxia, constipation, diarrhea, heartburn, nausea, and vomiting.
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Nursing process

These nursing process steps are appropriate for patients undergo-
ing treatment with centrally acting skeletal muscle relaxants.

Assessment

e Obtain a history of the patient’s pain and muscle spasms, and
reassess regularly thereafter.

e Monitor the patient for hypersensitivity reactions.

e Assess the degree of relief obtained to help the prescriber deter-
mine when the dosage can be reduced.

¢ Closely monitor complete blood count (CBC) results.

¢ In a patient receiving cyclobenzaprine, monitor platelet counts.

That fainting feeling

e Watch for orthostatic hypotension in a patient receiving metho-

carbamol.

¢ In a patient receiving long-term chlorzoxazone therapy, monitor
hepatic function and urinalysis results.

¢ Assess compliance of a patient receiving long-term therapy.

e Evaluate the patient’s and family’s understanding of drug therapy.

Key nursing diagnoses

¢ Risk for injury related to drug-induced adverse reactions

¢ Risk for falls related to underlying diagnosis and drug-induced
adverse reactions

¢ Acute pain related to underlying disorder

¢ Deficient knowledge related to drug therapy

Planning outcome goals Give oral forms
¢ The patient’s risk of injury will be minimized. of centrally acting
e The patient’s risk for falls will be minimized. agents with meals
e The patient will acknowledge decreased discomfort after or g;[ziﬁfefze”t
administration of medication. Bottoms u P'l

e The patient and his family will verbalize an understanding of the

medication’s purpose and intended effect.

Implementation

e After long-term therapy (unless the patient has severe adverse -
reactions), avoid stopping carisoprodol abruptly to prevent l“""“ f
withdrawal symptoms, such as insomnia, headache, nausea, and § a ‘.‘__"
abdominal pain. 3 ‘“‘ -~
¢ Institute safety precautions as needed. [

e Give oral forms of these drugs with meals or milk to prevent GI -
distress.

e Obtain an order for mild analgesics to relieve drug-induced

headache.
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Ve Q/ Education edge
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‘:’f’/ Teaching about skeletal muscle relaxants
If skeletal muscle relaxants are prescribed, review these points with the patient and his
caregivers:
* Take the drug exactly as prescribed. Don’t stop baclofen or carisoprodol suddenly
after long-term therapy, to avoid withdrawal symptoms.
* Avoid hazardous activities that require mental alertness until the central nervous
system effects of the drug are known. Drowsiness is usually transient.
* Avoid alcohol or other depressants during therapy.
* Follow the prescriber’s advice regarding rest and physical therapy.
* Tryto spread out activities throughout the day and allow rest periods to avoid fatigue,
weakness, and drowsiness. If adverse effects become too severe, consult with the prescriber.
* Change positions slowly to help avoid dizzy spells. If dizziness occurs, avoid driving,
operating dangerous machinery, or performing delicate tasks.
* Take the drug with food or milk to prevent Gl distress.
* Report urinary hesitancy with cyclobenzaprine or baclofen therapy.
 Be aware that urine may be discolored when taking methocarbamol or chlorzoxazone.
» Make sure you keep regular medical follow-up appointments to evaluate the effects
of this drug.

¢ Avoid abrupt discontinuation to reduce risk of experiencing
withdrawal symptoms, such as returning spasticity, hypotension,
paresthesia, and muscle rigidity.

Evaluation

e Patient doesn’t experience injury as a result of drug-induced
drowsiness.

e Patient doesn’t experience a fall as a result of drug-induced
drowsiness.

e Patient reports that pain and muscle spasms have ceased with
drug therapy.

e Patient complies with therapy, as evidenced by pain relief or
improvement of spasticity.

e Patient and his family state an understanding of drug therapy.
(See Teaching about skeletal muscle relaxants.)

Direct-acting agents

Dantrolene sodium is the only direct-acting skeletal muscle
relaxant. Although dantrolene has therapeutic effects similar to
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those of the centrally acting drugs, it works through a different
mechanism of action.

Head case

Dantrolene is most effective for spasticity of cerebral origin.
Because the drug produces muscle weakness, the benefits of dan-
trolene administration in a patient with borderline strength are
questionable.

Pharmacokinetics

Although the peak drug concentration of dantrolene occurs within
about 5 hours of ingestion, the patient may not notice any thera-
peutic benefit for a week or more. Dantrolene is absorbed slowly
and incompletely (but consistently) from the GI tract and is highly
plasma protein-bound. This means that only a small portion of the
drug is available to produce a therapeutic effect. / \
. . Dantrolene has a
Hiking up the half-life half-life of about 9
hours in a healthy
adult, but impaired
liver function can
prolong that half-

Dantrolene is metabolized by the liver and excreted in urine. Its
elimination half-life in a healthy adult is about 9 hours. Because
dantrolene is metabolized in the liver, its half-life can be pro-

longed in a patient with impaired liver function. life. | think I'll need a
little extra time to
. tabolize...
Pharmacodynamics o

Dantrolene is chemically and pharmacologically unrelated to
other skeletal muscle relaxants. It acts directly on muscle to inter-
fere with calcium ion release from the sarcoplasmic reticulum and
weaken the force of contractions. At therapeutic concentrations,
dantrolene has little effect on cardiac or intestinal smooth muscle.

Pharmacotherapeutics

Dantrolene can be used to help manage several types of spasticity
but is most effective in patients with:

e cerebral palsy

e MS

e spinal cord injury

e stroke.

Anesthesia antidote

Dantrolene is also used to treat and prevent malignant hyperther-
mia. This rare but potentially fatal complication of anesthesia is
characterized by skeletal muscle rigidity and high fever. (See How
dantrolene reduces muscle rigidity.)
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Pharm function

How dantrolene reduces muscle rigidity

Dantrolene appears to decrease the number of calcium ions released from the sar-
coplasmic reticulum (a structure in muscle cells that controls muscle contraction and
relaxation by releasing and storing calcium). The lower the calcium level in the muscle
plasma or myoplasm, the less energy produced when calcium prompts interaction of
the muscle’s actin and myosin filaments (responsible for muscle contraction). Less
energy means a weaker muscle contraction.

Reducing rigidity, halting hyperthermia
By promoting muscle relaxation, dantrolene prevents or reduces the rigidity that con-
tributes to the life-threatening body temperatures of malignant hyperthermia.

Drug interactions

CNS depressants can increase the depressive effects of dantrolene
and result in sedation, lack of coordination, and respiratory depres-
sion. In addition, dantrolene may have other drug interactions:

e Estrogens, when given with dantrolene, can increase the risk of
liver toxicity.

e IV verapamil shouldn’t be administered if giving dantrolene
because it may result in cardiovascular collapse.

e Alcohol may increase CNS depression when used with dantrolene.

Adverse reactions

Because its major effect is on the muscles, dantrolene has a lower
incidence of adverse CNS reactions than other skeletal muscle
relaxants. However, high therapeutic doses are toxic to the liver.
Common adverse effects of dantrolene include drowsiness, dizzi-
ness, malaise, and muscle weakness. More serious adverse effects
include bleeding, seizures, and hepatitis.

Nursing process

These nursing process steps are appropriate for patients undergo-
ing treatment with dantrolene.

Assessment

e Obtain a history of the patient’s pain and muscle spasms before
therapy and reassess regularly thereafter.

e Monitor the patient for hypersensitivity reactions.
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e Assess the degree of relief obtained to help the prescriber
determine when the dosage can be reduced.

e Monitor CBC results closely and monitor liver function tests.

¢ Assess compliance of a patient receiving long-term therapy.

e Evaluate the patient’s and family’s understanding of drug therapy.

Key nursing diagnoses

¢ Risk for injury related to drug-induced adverse reactions
¢ Acute pain related to underlying disorder

e Deficient knowledge related to drug therapy

Planning outcome goals

e The patient’s risk of injury will be minimized.

¢ The patient will acknowledge decreased discomfort after
administration of medication.

e The patient and his family will verbalize an understanding of the
medication’s purpose and intended effect.

Implementation

¢ Institute safety precautions as needed.

e If hepatitis, severe diarrhea, severe weakness, or sensitivity
reactions occur, withhold the dose and notify the prescriber.

e Give the oral form of the drug with meals or milk to prevent GI
distress.

e Obtain an order for a mild analgesic to relieve drug-induced
headache.

e Avoid abrupt discontinuation to prevent the return of symp-
toms, such as spasticity, paresthesia, and muscle rigidity.

Evaluation

e Patient doesn’t experience injury as a result of drug-induced
drowsiness.

e Patient reports that pain and muscle spasms have ceased with
drug therapy.

e Patient complies with therapy, as evidenced by pain relief or
improvement of spasticity.

e Patient and his family state an understanding of drug therapy.
(See Teaching about skeletal muscle relaxants, page 67.)

Other skeletal muscle relaxants

Two additional drugs used as skeletal muscle relaxants are diaze-

pam and baclofen. Because diazepam is primarily used as an anti-

anxiety drug, this section discusses only baclofen. (See Diazepam
as a skeletal muscle relaxant.)
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Diazepam as a skeletal muscle relaxant

Diazepam is a benzodiazepine drug that's used to treat acute muscle spasms as well
as spasticity caused by chronic disorders. It seems to work by promoting the inhibitory
effect of the neurotransmitter gamma-aminobutyric acid on muscle contraction. Other
uses of diazepam include treating anxiety, alcohol withdrawal, and seizures.

The negatives: Sedation and tolerance

Diazepam can be used alone or in conjunction with other drugs to treat spasticity, espe-
cially in patients with spinal cord lesions and, occasionally, in patients with cerebral
palsy. It's also helpful in patients with painful, continuous muscle spasms who aren’t too
susceptible to the drug’s sedative effects. Unfortunately, diazepam’s use is limited by its
central nervous system effects and the tolerance that develops with prolonged use.

Pharmacokinetics

Baclofen is absorbed rapidly from the GI tract. It’s distributed
widely (with only small amounts crossing the blood-brain barrier),
undergoes minimal liver metabolism, and is excreted primarily
unchanged in urine.

A long wait
It can take hours to weeks before the patient notices the benefi-

cial effects of baclofen. The elimination half-life of baclofen is
21/2 to 4 hours.

Pharmacodynamics

It isn’t known exactly how baclofen works. Chemically similar to
the neurotransmitter gamma-aminobutyric acid (GABA), baclofen
probably acts in the spinal cord. It reduces nerve impulses from
the spinal cord to skeletal muscle, decreasing the number and
severity of muscle spasms and the associated pain.

A choice drug

Because baclofen produces less sedation than diazepam and
less peripheral muscle weakness than dantrolene, it’s the drug of
choice to treat spasticity.

Pharmacotherapeutics

Baclofen’s major clinical use is for paraplegic or quadriplegic
patients with spinal cord lesions, most commonly caused by MS

@
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¥4 \@\ Skeletal muscle relaxants: Baclofen
Actions Nursing considerations
* Unknown * Give oral baclofen with meals or milk to
 Appears to reduce the transmission of prevent Gl distress.
impulses from the spinal cord to skeletal * Avoid abrupt discontinuation of intra-
muscle thecal baclofen because this can result
* Relieves muscle spasms in high fever, altered mental status, exag-

gerated rebound spasticity, and muscle
rigidity that, in rare cases, may progress
to rhabdomyolysis, multiple organ system
failure, and death.

e Ifintrathecal baclofen is delayed, treat-
ment with a gamma-aminobutyric acid
agonist or IV benzodiazepines may pre-
vent potentially fatal sequelae.

Indications

e Spasticity in multiple sclerosis and spi-
nal cord injury

* Management of severe spasticity in the
patient who doesn‘t respond to or can't
tolerate oral baclofen therapy (intrathecal
baclofen)

Avoid abrupt
discontinuation of
intrathecal baclofen

treatment.

or trauma. For these patients, baclofen significantly reduces the
number and severity of painful flexor spasms. Unfortunately,
however, baclofen doesn’t improve stiff gait, manual dexterity, or
residual muscle function. RO

Baclofen can be administered intrathecally for patients who ¢~ —— ( 3
are unresponsive to oral baclofen or who experience intoler- [ C 0\“{"1 0‘1 >
able adverse effects. After a positive response to a bolus dose,
an implantable port for chronic therapy can be placed. Extreme L e
caution should be taken to avoid abrupt discontinuation of intra- %\
thecal baclofen. LF“

No abrupt endings

Abrupt withdrawal of intrathecal baclofen has resulted in high
fever, altered mental status, exaggerated rebound spasticity, and
muscle rigidity that—in rare cases—has progressed to rhabdo-
myolysis, multiple organ system failure, and death. (See Skeletal
muscle relaxants: Baclofen.)

Drug interactions

Baclofen has few drug interactions:

e The most significant drug interaction is an increase in CNS
depression when baclofen is administered with other CNS depres-
sants, including alcohol.
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e Analgesia can be prolonged when fentanyl and baclofen are
administered together.

e Lithium carbonate and baclofen taken together can aggravate
hyperkinesia (an abnormal increase in motor function or activity).
e Tricyclic antidepressants and baclofen taken together can
increase muscle relaxation.

Adverse reactions

The most common adverse reaction to baclofen is transient
drowsiness. Some less common effects include nausea, fatigue,
vertigo, hypotonia, muscle weakness, depression, and headache.

Nursing process

These nursing process steps are appropriate for patients undergo-
ing treatment with the skeletal muscle relaxant baclofen.

Assessment

e Obtain a history of the patient’s pain and muscle spasms before
therapy and reassess regularly thereafter.

e Monitor the patient for hypersensitivity reactions.

e Assess the degree of relief obtained to help the prescriber deter-
mine when the dosage can be reduced.

e Monitor CBC results closely.

e Assess compliance of a patient receiving long-term therapy.

e Evaluate the patient’s and family’s understanding of drug therapy.

Key nursing diagnoses

¢ Risk for injury related to drug-induced adverse reactions
e Acute pain related to underlying disorder

¢ Deficient knowledge related to drug therapy

Planning outcome goals

¢ The patient’s risk of injury will be minimized.

¢ The patient will acknowledge decreased discomfort after
administration of the medication.

e The patient and his family will verbalize an understanding of the
medication’s purpose and intended effect.

Implementation

¢ Institute safety precautions as needed. Watch for an increased
risk of seizures in the patient with a seizure disorder. Seizures
have been reported during overdose and withdrawal of intrathecal
baclofen as well as in patients maintained on therapeutic doses.
Monitor the patient carefully and institute seizure precautions.
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e Give the oral forms of the drug with meals or milk to prevent GI

distress. Make sure you
¢ Obtain an order for a mild analgesic to relieve drug-induced don’t administer
headache. intrathecal baclofen
by the IV, IM,
Wa r‘ning! Wr‘ong way subcutaneous, or

e Don’t administer an intrathecal injection by the IV, IM, subcuta- epidural route.

neous, or epidural route.

e Avoid an abrupt discontinuation of intrathecal baclofen. Early
symptoms of baclofen withdrawal include return of baseline spas-
ticity, pruritus, hypotension, and paresthesia. Symptoms that have
occurred include high fever, altered mental status, exaggerated
rebound spasticity, and muscle rigidity that—in rare cases—has
advanced to rhabdomyolysis, multiple organ system failure, and
death.

s

Evaluation

e Patient doesn’t experience injury as a result of drug-induced
drowsiness.

e Patient reports that pain and muscle spasms have ceased with
drug therapy.

e Patient and his family state an understanding of drug therapy.
(See Teaching about skeletal muscle relaxants, page 67.)

Neuromuscular blocking drugs

Neuromuscular blocking drugs relax skeletal muscles by disrupt-
ing the transmission of nerve impulses at the motor end plate (the
branching terminals of a motor nerve axon). (See How neuromus-
cular blocking drugs work.)

Relax, reduce, and manage

Neuromuscular blockers have three major clinical indications:

¢ to relax skeletal muscles during surgery

¢ to reduce the intensity of muscle spasms in drug-induced or

electrically induced seizures

* to manage patients who are fighting the use of a ventilator to
help with breathing.

Polar opposites

There are two main classes of natural and synthetic drugs used as
neuromuscular blockers—nondepolarizing and depolarizing.
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Pharm function

How neuromuscular blocking drugs work

The motor nerve axon ]
divides to form branching r— Motor nerve ————— Skeletal muscle fiber ,
terminals called motor Muscle cell membrane
end plates. These are
enfolded in muscle fibers
but separated from the
fibers by the synaptic
cleft.

Motor end plate

Competing with
contraction

A stimulus to the nerve
causes the release of ace-
tylcholine into the synaptic
cleft. There, acetylcholine
occupies receptor sites

on the muscle cell mem-
brane, depolarizing the Acetylcholine
membrane and causing
muscle contraction. Neuromuscular blocking agents act at the motor end plate by
competing with acetylcholine for the receptor sites or by blocking depolarization.

Synaptic cleft

Nondepolarizing blocking drugs

Nondepolarizing blocking drugs, also called competitive or stabi-
lizing drugs, are derived from curare alkaloids and synthetically
similar compounds. They include:

e atracurium

e cisatracurium

¢ doxacurium

® mivacurium

pancuronium

rocuronium

vecuronium.

Pharmacokinetics

Because nondepolarizing blockers are poorly absorbed from the
GI tract, they’re administered parenterally. The IV route is pre-
ferred because the action is more predictable.
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Fast movers

Nondepolarizing blockers are distributed rapidly throughout the body.
Some drugs, such as pancuronium, rocuronium, and vecuronium, are
partially metabolized in the liver. After IV administration, atracurium
undergoes rapid metabolism by a physiologic process known as
Hofmann elimination and by enzymatic hydrolysis; it's also partially
metabolized in the liver. Mivacurium is hydrolyzed by plasma pseudo-
cholinesterase. Doxacurium undergoes minimal hepatic metabolism;
excretion occurs unchanged in both bile and urine.

These drugs are excreted primarily in urine, and some, such as
cisatracurium, doxacurium, and vecuronium, are also excreted in
feces.

Pharmacodynamics

Nondepolarizing blockers compete with acetylcholine at the
cholinergic receptor sites of the skeletal muscle membrane. This
blocks acetylcholine’s neurotransmitter action, preventing the
muscle from contracting.

The effect can be counteracted by anticholinesterase drugs,
such as neostigmine or pyridostigmine, which inhibit the action of
acetylcholinesterase, the enzyme that destroys acetylcholine.

Paralysis pattern

The initial muscle weakness produced by these drugs quickly
changes to a flaccid (loss of muscle tone) paralysis that affects the
muscles in a specific sequence. The first muscles to exhibit flac-
cid paralysis are those of the eyes, face, and neck. Next, the limb,
abdomen, and trunk muscles become flaccid. Finally, the inter-
costal muscles (between the ribs) and diaphragm (the breathing
muscle) are paralyzed. Recovery from the paralysis usually occurs
in the reverse order.

Conscious—and anxious

Because these drugs don’t cross the blood-brain barrier, the
patient remains conscious and able to feel pain. Although the
patient is paralyzed, he’s aware of what’s happening to him and
can experience extreme anxiety. However, he can’t communicate
his feelings. For this reason, an analgesic or antianxiety drug
should be administered along with a neuromuscular blocker.

\

Nondepolarizing
blockers provide
intermediate or
prolonged muscle
relaxation for sev-
eral procedures. |
find that this pro-
cedure also provides
quite a bit of muscle
relaxation!

1

P

Pharmacotherapeutics

Nondepolarizing blockers are used for intermediate or prolonged »
muscle relaxation to: __.-‘{'-.._._..._z_‘___.___ 2

¢ case the passage of an endotracheal (ET) tube (a tube placed 1 :F

in the trachea) {

7\\
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e decrease the amount of anesthetic required during surgery

e facilitate realigning broken bones and dislocated joints

e paralyze the patient who needs ventilatory support, but who
resists the ET tube and mechanical ventilation due to agitation
and restlessness

e prevent muscle injury during electroconvulsive therapy (ECT)
(passage of an electric current through the brain to treat depres-
sion) by reducing the intensity of muscle spasms.

Drug interactions

Several drugs alter the effects of nondepolarizing neuromuscular
blockers:

e Aminoglycoside antibiotics and anesthetics potentiate or exag-
gerate the neuromuscular blockade.

That’s so intense...

e Drugs that alter serum levels of the electrolytes calcium, mag-
nesium, and potassium also alter the effects of nondepolarizing
blockers.

e Anticholinesterases (neostigmine, pyridostigmine, and edro-
phonium) antagonize nondepolarizing blockers and are used as
antidotes.

¢ Drugs that can increase the intensity and duration of paralysis
when taken with a nondepolarizing blocking drug include inhala-
tion anesthetics, aminoglycosides, clindamycin, polymyxin, ver-
apamil, quinine derivatives, ketamine, lithium, nitrates, thiazide
diuretics, tetracyclines, and magnesium salts.

¢ Drugs that can cause decreased neuromuscular blockade when
taken with a nondepolarizing blocking drug include carbamaze-
pine, hydantoins, ranitidine, and theophylline. Corticosteroids
may result in prolonged muscle weakness.

Adverse reactions

A patient taking nondepolarizing drugs may experience these
adverse reactions:
® apnea
e hypotension
e skin reactions
e bronchospasm
e excessive bronchial and salivary secretions.
A patient taking pancuronium may also experience tachycar-
dia, cardiac arrhythmias, and hypertension.
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Nursing process

These nursing process steps are appropriate for patients undergo-
ing treatment with nondepolarizing muscle relaxants.

Assessment

e Assess the patient’s condition before therapy and regularly
thereafter.

e Monitor the patient’s baseline electrolyte levels (electrolyte
imbalance can increase neuromuscular effects) and vital signs.

e Measure the patient’s fluid intake and output; renal dysfunction
may prolong the duration of action because 25% of the drug is
unchanged before excretion.

e As ordered, provide nerve stimulator and train-of-four monitor-
ing (a procedure in which electrodes are applied to the skin and
electrical stimulation is delivered to measure the degree of neuro-
muscular blockade) to confirm the antagonism of neuromuscular
blockade and recovery of muscle strength. Before attempting
pharmacologic reversal with neostigmine, you should see some
evidence of spontaneous recovery.

e Monitor the patient’s respirations closely until he fully recov-
ers from the neuromuscular blockade, as evidenced by tests of
muscle strength (hand grip, head lift, and ability to cough).

e Assess the patient’s skin for pressure areas and breakdown.

e Assess for incomplete closure of the eyelids (neuromuscular
blockade results in loss of corneal reflex and blocks the action of The patient’s
eye muscles). vital signs
e Be alert for adverse reactions and drug interactions. should remain

e Evaluate the patient’s and family’s knowledge of drug therapy. EO’VW" ‘;Vh“@
€'s on drug

L therapy.
Key nursing diagnoses erapy

¢ Ineffective health maintenance related to condition

¢ Ineffective breathing pattern related to the drug’s effect on
respiratory muscles

e Deficient knowledge related to drug therapy

Planning outcome goals

e The patient’s vital signs will remain within normal parameters
while he’s on drug therapy.

e The patient will maintain respiratory function as evidenced

by adequate arterial blood gas (ABG) values and ventilatory
parameters.

¢ The patient and his family will verbalize an understanding of the
medication’s purpose and intended effect. -
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If neuromuscular blocking drugs are prescribed, make
sure to tell the patient what you're going to do before
administering care. Review these points with the patient
and his caregivers:

* The drug causes complete paralysis; therefore, expect
to be unable to move or speak while receiving the drug.
This experience can be very frightening.

* Expect to be unable to breathe (assistance will be
provided).

* Expectto be aware of what's going on. The drug doesn’t
affect level of consciousness.

A reassuring word

The patient will be able to see, hear, and feel, and will

be aware of his surroundings. Make sure to explain all
events, and reassure the patient and his family.

* Tell the patient that someone will be with him at all times
to try to anticipate his needs and explain what's going on.
* Assure the patient that he'll be monitored at all times.

* Tell the patient that pain and antianxiety medication will
be provided, if appropriate.

* Tell the patient that eyedrops will be administered or his
eyes may be covered to prevent drying of the corneas.

Implementation

¢ Administer sedatives or general anesthetics before neuromus-
cular blockers. Neuromuscular blockers don’t reduce conscious-
ness or alter the pain threshold. Give analgesics for pain. Note
that general anesthetics should be administered only by qualified
personnel, such as nurse-anesthetists or anesthesiologists.

e Keep in mind that neuromuscular blockers should be used only
by personnel skilled in airway management.

e Mix the drug only with fresh solutions; precipitates form if alka-
line solutions, such as barbiturate solutions, are used. Vecuronium
may be given by rapid IV injection or diluted to be titrated in a
drip form. Store reconstituted solutions in the refrigerator.

¢ Allow succinylcholine effects to subside before giving

pancuronium.

e Store the drug in a refrigerator. Don’t store it in plastic containers
or syringes, although plastic syringes may be used for administration.
e Have emergency respiratory support equipment (ET equipment,
ventilator, oxygen, atropine, edrophonium, epinephrine, and neo-
stigmine) immediately available.

¢ Provide skin care and turning to prevent skin breakdown.

¢ Provide eye care, such as administering lubricating eyedrops
and patching and taping eyelids, during neuromuscular blockade.
e When spontaneous recovery starts, drug-induced neuromuscu-
lar blockade may be reversed with an anticholinesterase (such as
neostigmine or edrophonium), usually given with an anticholiner-
gic such as atropine.
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Evaluation

e Patient’s condition improves.

e Patient maintains adequate ventilation with mechanical assis-
tance.

e Patient and his family state an understanding of drug therapy.
(See Teaching about neuromuscular blocking drugs, page 79.)

Depolarizing blocking drugs Because succinyl-

Succinylcholine is the only therapeutic depolarizing blocking choline is absorbed
drug. Although it’s similar to the nondepolarizing blockers in its poorly from the G|
. . . . . . tract, the IV route
therapeutic effect, its mechanism of action differs. Succinylcho- ,
. . . ey . ) is used most often.
line acts like acetylcholine, but it isn’t inactivated by cholines-
terase. It’s the drug of choice when short-term muscle relaxation

is needed.

N ()
Pharmacokinetics rf’(_,;‘\
Because succinylcholine is absorbed poorly from the GI tract, the ‘ U\ i
IV route is the preferred administration method; the IM route can AN
also be gsed if necessary. ' ' %'fs:/(/' T \?’-

Succinylcholine is hydrolyzed in the liver and plasma by the NS e <
enzyme pseudocholinesterase, producing a metabolite with a non- ) e '\
depolarizing blocking action. It’s excreted by the kidneys; a small i i
amount is excreted unchanged. (_‘ ¥

L .“-l _'lJ
l 7o

Pharmacodynamics

After administration, succinylcholine is rapidly metabolized,
although at a slower rate than acetylcholine. As a result, succinyl-
choline remains attached to receptor sites on the skeletal muscle
membrane for a longer period. This prevents repolarization of the
motor end plate and results in muscle paralysis.

Pharmacotherapeutics

Succinylcholine is the drug of choice for short-term muscle relax-
ation such as that needed during intubation and ECT.

Drug interactions

The action of succinylcholine is potentiated by a number of anes-
thetics and antibiotics. In contrast to their interaction with nonde-
polarizing blockers, anticholinesterases increase succinylcholine
blockade.



Adverse reactions

The primary adverse reactions to succinylcholine are hypotension
and prolonged apnea.

Genetics: Raising the risk

The risk associated with succinylcholine is increased with certain
genetic predispositions, such as a low pseudocholinesterase level
and the tendency to develop malignant hyperthermia.

Nursing process

These nursing process steps are appropriate for patients receiving
treatment with succinylcholine.

Assessment

e Assess the patient’s condition before therapy and regularly
thereafter.

e Monitor the patient’s baseline electrolyte determinations (elec-
trolyte imbalance can increase neuromuscular effects) and vital
signs.

e Measure the patient’s fluid intake and output; renal dysfunction
may prolong the duration of action because 10% of the drug is
unchanged before excretion.

e As ordered, provide nerve stimulator and train-of-four monitor-
ing to confirm the antagonism of the neuromuscular blockade and
recovery of muscle strength.

Testing, testing...

e Monitor the patient’s respirations closely until he fully recov-
ers from the neuromuscular blockade, as evidenced by tests of
muscle strength (handgrip, head lift, and ability to cough).

® Be alert for adverse reactions and drug interactions.

e Evaluate the patient’s and family’s knowledge of drug therapy.

Key nursing diagnoses

e Ineffective health maintenance related to the patient’s condition
¢ Ineffective breathing pattern related to the drug’s effect on
respiratory muscles

e Deficient knowledge related to drug therapy

Planning outcome goals

e The patient’s vital signs will remain within normal parameters
while he’s on drug therapy.

e The patient will maintain respiratory function as evidenced by
adequate ABG values and ventilatory parameters.
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e The patient’s family will verbalize an understanding of the medi-

cation’s purpose and intended effect. Succinylcholine
is the drug of
Implementation choice for short

procedures—less

e Succinylcholine is the drug of choice for short procedures (less than 3 minutes.

than 3 minutes) and for orthopedic manipulations; use caution in
the treatment of fractures or dislocations.

¢ Administer sedatives or general anesthetics before neuromus-
cular blockers. Neuromuscular blockers don’t reduce conscious-
ness or alter pain threshold. Give analgesics for pain. Note that
general anesthesia and succinylcholine should be administered
only by personnel skilled in airway management, such as nurse-
anesthetists and anesthesiologists.

¢ Allow succinylcholine effects to subside before giving pan-
curonium.

e Have emergency respiratory support equipment (ET equipment,
ventilator, oxygen, atropine, epinephrine) available for immediate
use.

e For IV use, to evaluate the patient’s ability to metabolize succi-
nylcholine, give a test dose after he has been anesthetized. A nor-
mal response (no respiratory depression or transient depression
for up to 5 minutes) indicates that the drug may be given. Don’t
give subsequent doses if the patient develops respiratory paralysis
sufficient to permit ET intubation.

e For IM use, give deep IM, preferably high into the deltoid.

The storage situation

e Store the injectable form in a refrigerator. Store the powder
form at room temperature in a tightly closed container and use it
immediately after reconstitution. Don’t mix with alkaline solutions
(thiopental sodium, sodium bicarbonate, or barbiturates).

e Reversing drugs shouldn’t be used. Unlike what happens with
nondepolarizing drugs, giving neostigmine or edrophonium with
succinylcholine may worsen neuromuscular blockade.

e Continuous infusions of succinylcholine are not advised; this
may reduce response or prolong muscle relaxation and apnea.

Evaluation

e Patient’s condition improves.

e Patient maintains adequate ventilation with mechanical
assistance.

e Patient and his family state an understanding of drug therapy.
(See Teaching about neuromuscular blocking drugs, page 79.)
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Antiparkinsonian drugs

Drug therapy is an important part of the treatment of Parkinson’s
disease, a progressive neurologic disorder characterized by four
cardinal features:

e muscle rigidity (inflexibility)

e akinesia (loss of voluntary muscle movement)

e tremors at rest

e disturbances of posture and balance.

Upsetting the balance

Reduction of dopamine in the corpus striatum disturbs the normal
balance between two neurotransmitters, acetylcholine and dopa-
mine. When nerve cells in the brain become impaired, they can no
longer produce dopamine. This results in a relative excess of ace-
tylcholine. The excessive excitation caused by cholinergic activity
creates the movement disorders of Parkinson’s disease.

Defect in the dopamine pathway

Parkinson’s disease affects the extrapyramidal system, which Drug therapy to
influences movement. The extrapyramidal system includes the correct the imbal-
corpus striatum, globus pallidus, and substantia nigra of the brain. ar:iii::;izurzajnii
In Parkinson’s disease, dopamine deficiency occurs in the basal with P arkliorl son's
ganglia, the dopamine-releasing pathway that connects the sub-

disease can help
stantia nigra to the corpus striatum. maintain mobility.

Other culprits

Parkinsonism can also result from drugs, encephalitis, neurotox-
ins, trauma, arteriosclerosis, or other neurologic disorders and

environmental factors. 6\:)\\
o
Bringing back balance §>\ ,S@
1
The goal of drug therapy is to provide symptom relief and main- <=

tain the patient’s independence and mobility. This can be achieved
by correcting the imbalance of neurotransmitters in one of several
ways, including:

e inhibiting cholinergic effects (with anticholinergic drugs)

e enhancing the effects of dopamine (with dopaminergic drugs)

¢ inhibiting catechol-O-methyltransferase (COMT) with COMT-
inhibiting drugs.

|

o=

Anticholinergic drugs

Anticholinergic drugs are sometimes called parasympatholytic
drugs because they inhibit the action of acetylcholine at special
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receptors in the parasympathetic nervous system. Anticholiner-
gics used to treat Parkinson’s disease include synthetic tertiary
amines, such as benztropine, biperiden hydrochloride, biperiden
lactate, procyclidine, and trihexyphenidyl.

Pharmacokinetics

Typically, anticholinergic drugs are well absorbed from the GI
tract and cross the blood-brain barrier to their action site in the
brain. Most are metabolized in the liver, at least partially, and are
excreted by the kidneys as metabolites or unchanged drug. The
exact distribution of these drugs is unknown.

Benztropine is a long-acting drug with a duration of action of
up to 24 hours in some patients. For most anticholinergics, half-
life is undetermined.

Pharmacodynamics

High acetylcholine levels produce an excitatory effect on the CNS,
which can cause parkinsonian tremors. Patients with Parkinson’s
disease take anticholinergic drugs to inhibit the action of acetyl-
choline at receptor sites in the central and autonomic nervous
systems, thus reducing tremors.

Pharmacotherapeutics ~

Anticholinergics are used to treat all forms of parkinsonism. Over-the-counter

They're most commonly used in the early stages of Parkinson’s cough and cold

disease, when symptoms are mild and don’t have a major impact preparations,

on the patient’s lifestyle. diet aids, and

analeptics—which,

Playing the percentages U”f%ﬂi’;@&

These drugs effectively control sialorrhea (excessive flow of caffeine—increase

saliva) and are about 20% effective in reducing the incidence and anticholinergic

severity of akinesia and rigidity. effects.

Anticholinergics can be used alone or with amantadine in the K

early stages of Parkinson’s disease. Anticholinergics can be given

with levodopa during the later stages of Parkinson’s disease to

further relieve symptoms.

Drug interactions

Interactions can occur when certain medications are taken with @?

anticholinergics: -

e Amantadine can cause increased anticholinergic adverse

effects.

e The absorption of levodopa can be decreased, which canleadto  \ _~
worsening of parkinsonian signs and symptoms.



ANTIPARKINSONIAN DRUGS

¢ Antipsychotics (such as phenothiazines, thiothixene, haloperi-
dol, and loxapine) and anticholinergics taken together decrease
the effectiveness of both drugs. The incidence of anticholinergic
adverse effects can also increase.

e Over-the-counter cough and cold preparations, diet aids, and
analeptics (drugs used to stay awake) increase anticholinergic
effects.

e Alcohol increases CNS depression.

Adverse reactions

Mild, dose-related adverse reactions to anticholinergics are seen
in 30% to 50% of patients. Dry mouth may be a dose-related reac-
tion to trihexyphenidyl.

Cataloging common complaints

Some common adverse reactions to anticholinergic drugs include:
confusion

restlessness

agitation and excitement

drowsiness or insomnia

tachycardia

palpitations

e constipation

® nausea and vomiting

e urine retention Elderly patients
¢ increased intraocular pressure (IOP), blurred vision, pupil dila- may have an
tion, and photophobia. increased sensitivity

to anticholinergic

Sensitivity-related reactions to anticholinergics can include .
rugse.

hives and allergic rashes.

Senior sensitivity

Among elderly patients, increased sensitivity to anticholinergic
drugs may occur. Signs and symptoms include mental confusion,
agitation and, possibly, psychotic symptoms such as hallucina-
tions.

Nursing process

These nursing process steps are appropriate for patients undergo-
ing treatment with anticholinergic drugs.

Assessment

e Obtain a baseline assessment of the patient’s impairment.

e Monitor drug effectiveness by regularly checking body move-
ments for signs of improvement; keep in mind that the full effect
of the drug may take several days.
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e Monitor the patient for adverse reactions and be alert for drug
interactions. Some adverse reactions may result from atropine-
like toxicity and are dose related.

e Monitor the patient’s vital signs, especially during dosage
adjustments.

e Evaluate the patient’s and family’s understanding of drug ther-

apy.

Key nursing diagnoses

¢ Impaired physical mobility related to dyskinetic movements

e Risk for injury related to adverse CNS effects

e Urinary retention related to anticholinergic effects on the blad-
der

¢ Deficient knowledge related to drug therapy

Planning outcome goals

e The patient will exhibit improved mobility with a reduction in
muscle rigidity, akinesia, and tremors.

e The patient’s risk of injury will be reduced.

e The patient’s voiding pattern won't change.

e The patient and his family will state an understanding of drug
therapy.

Implementation

e Administer the drug with food to prevent GI irritation.

e Adjust the dosage according to the patient’s response and toler-
ance.

e Never withdraw the drug abruptly; reduce the dosage gradually.
¢ Institute safety precautions.

Care for a drink? Candy? Gum?

e Provide ice chips, drinks, or sugarless hard candy or gum to
relieve dry mouth. Increase fluid and fiber intake to prevent con-
stipation as appropriate.

e Notify the prescriber about urine retention and be prepared to
catheterize the patient if necessary.

e Give the drug at bedtime if the patient receives a single daily
dose.

Evaluation e ST f
e Patient achieves highest mobility level possible. ( =

e Patient remains free from injury.

e Patient has no change in voiding pattern.

e Patient and his family state an understanding of drug therapy.
(See Teaching about antiparkinsonian drugs.)

ﬁ
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Education edge

If antiparkinsonian drugs are prescribed, review these
points with the patient and his caregivers:

* Take the drug exactly as prescribed and don't stop the
drug suddenly.

* Take the drug with food to prevent Gl upset. Don't crush
or break tablets, especially catechol- 0-methyltransferase
(COMT) inhibitors, and take them at the same time as
carbidopa-levodopa.

* To relieve dry mouth, suck on ice chips, take sips of wa-
ter, suck on sugarless candy, or chew sugarless gum.

* Avoid hazardous tasks if adverse central nervous system
effects occur. Also avoid alcohol use during therapy.

* Use caution when standing after a prolonged period of
sitting or lying down because dizziness may occur, espe-
cially early in therapy.

Teaching about antiparkinsonian drugs

* Report severe or persistent adverse reactions. Also
report any uncontrolled movements of the body, chest
pain, palpitations, depression or mood changes, difficulty
voiding, or severe or persistent nausea or vomiting. With
COMT inhibitors, hallucinations, increased dyskinesia,
nausea, and diarrhea may occur.

* Don’t take vitamins, herbal products, or over-the-counter
preparations without consulting a health care provider.

* Be aware that COMT inhibitors may cause urine to turn
brownish-orange.

* Tell all health care providers about the drug therapy.

* Schedule frequent rest periods to prevent overexertion
and fatigue.

* Obtain regular medical follow-up, which is necessary to
evaluate the effects of this drug.

Dopaminergic drugs

Dopaminergics include drugs that are chemically unrelated. These
drugs increase the effects of dopamine at receptor sites and are
useful in treating symptoms of Parkinson’s disease. Examples

include:

¢ levodopa, the metabolic precursor to dopamine
e carbidopa-levodopa, a combination drug composed of carbi-

dopa and levodopa

e amantadine, an antiviral drug with dopamine activity
® bromocriptine, an ergot-type dopamine agonist
e ropinirole and pramipexole, two non-ergot-type dopamine

agonists

¢ selegiline, a type B monoamine oxidase (MAO) inhibitor.

Pharmacokinetics

Like anticholinergic drugs, dopaminergic drugs are absorbed from
the GI tract into the bloodstream and delivered to their action

site in the brain. The body absorbs most levodopa, carbidopa-
levodopa, pramipexole, and amantadine from the GI tract after
oral administration, but only about 28% of bromocriptine is
absorbed. Absorption of levodopa is slowed and reduced when it’s
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ingested with food. In some patients, levodopa can significantly
interact with foods. Dietary amino acids can decrease levodopa’s
effectiveness by competing with it for absorption from the intes-
tine and slowing its transport to the brain. About 73% of an oral
dose of selegiline is absorbed.

Levodopa is widely distributed in body tissues, including those
in the GI tract, liver, pancreas, kidneys, salivary glands, and skin.
Carbidopa-levodopa and pramipexole are also widely distributed.
Amantadine is distributed in saliva, nasal secretions, and breast
milk. Bromocriptine is highly protein bound. The distribution of
selegiline is unknown.

Would you prefer the liver or the kidneys?

Dopaminergic drugs are metabolized extensively in various areas
of the body and are eliminated by the liver, the kidneys, or both.
Here are more specifics about the metabolism and excretion of
dopaminergic drugs:

e Large amounts of levodopa are metabolized in the stomach and
during the first pass through the liver. It’s metabolized extensively
and excreted by the kidneys.

e Carbidopa isn’t metabolized extensively. The kidneys excrete
approximately one-third of it unchanged within 24 hours. (See
Antiparkinsonian drugs: Carbidopa and levodopa.)

e Amantadine, ropinirole, and pramipexole are excreted by the
kidneys largely unchanged.

e Almost all of a bromocriptine dose is metabolized by the liver to / \
pharmacologically inactive compounds and primarily eliminated Dopaminergic

in feces; only a small amount is excreted in urine. drugs act in the

e Selegiline is metabolized to amphetamine, methamphetamine, brain to improve

motor function by
increasing dopamine

concentration or
enhancing the neu-

and N-desmethylselegiline (the major metabolite), which are elimi-
nated in urine.

Pharmacodynamics rotransmission of
. . . . . L dopamine. I'm feeling
Dopaminergic drugs act in the brain to improve motor function in better already!

one of two ways: by increasing the dopamine concentration or by
enhancing the neurotransmission of dopamine.

Two is better than one

Levodopa is inactive until it crosses the blood-brain barrier and is
converted to dopamine by enzymes in the brain, increasing dopa-
mine concentrations in the basal ganglia. Carbidopa enhances
levodopa’s effectiveness by blocking the peripheral conversion of
L-dopa, thus permitting more levodopa to be transported to the
brain.
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Actions
* Improves voluntary movement

Levodopa

 Chemical effect of levodopa unknown;

thought to be carboxylated to dopamine,

countering depletion of striatal dopamine
in extrapyramidal centers

Carbidopa

* Inhibits peripheral decarboxylation of
levodopa without affecting levodopa’s
metabolism within the central nervous sys-
tem, making more levodopa available to be
decarboxylated to dopamine in the brain

Indications

* |diopathic Parkinson's disease

* Postencephalitic parkinsonism

» Symptomatic parkinsonism resulting
from carbon monoxide or manganese
intoxication

Jw3)\ Antiparkinsonian drugs: Carbidopa and levodopa

Nursing considerations

* |fthe patient s being treated with le-
vodopa, discontinue the drug at least 8
hours before starting carbidopa-levodopa.
* The dosage should be adjusted ac-
cording to the patient’s response and
tolerance.

 Withhold the dose and notify the prescrib-
er if the patient’s vital signs or mental status
changes significantly. A reduced dosage or
discontinuation may be necessary.

* Monitor the patient for adverse effects,
such as choreiform, dystonic, or dyskinetic
movements; involuntary grimacing; head
movements; myoclonic jerks; ataxia; sui-
cidal tendencies; hypotension; dry mouth;
nausea and vomiting; signs and symptoms
of hematologic disorders; and hepatoxicity.
* A patient on long-term therapy should
be tested for acromegaly and diabetes.

The other dopaminergic drugs have various mechanisms of

action:

e Amantadine’s mechanism of action isn’t clear. It’s thought to

release dopamine from intact neurons, but it may also have non-
dopaminergic mechanisms.

e Bromocriptine, ropinirole, and pramipexole stimulate dopamine
receptors in the brain, producing effects similar to those of dopamine.
e Selegiline can increase dopaminergic activity by inhibiting type
B MAO activity or by other mechanisms.

Pharmacotherapeutics

The choice of therapy is highly individualized and is determined
by the patient’s symptoms and level of disability. A patient with
mild Parkinson’s disease with predominantly symptoms of tremor
is commonly given anticholinergics or amantadine. Selegiline is
indicated for extending the duration of levodopa by blocking its
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breakdown,; it has also been used in early Parkinson’s disorder
because of its neuroprotective properties and potential to slow
the progression of parkinsonism. Usually, dopaminergic drugs are
used to treat the patient with severe Parkinson’s disease or the
patient who doesn’t respond to anticholinergics alone.

Levodopa is the most effective drug used to treat Parkinson’s
disease. When fluctuations in response to levodopa occur, dosage
adjustments and increased frequency of administration may be
tried. Alternatively, adjunctive therapy, such as dopamine ago-
nists, selegiline, amantadine, or a COMT inhibitor, may be added.
Controlled-release formulations of carbidopa-levodopa may be
helpful in managing the wearing-off effect or delayed-onset motor
fluctuations.

Add carbidopa, reduce levodopa

When carbidopa is given with levodopa, the dosage of levodopa
can be reduced, decreasing the risk of GI and cardiovascular
adverse effects. Levodopa is almost exclusively combined with
carbidopa as the standard therapy for Parkinson’s disease.

Ta pered treatment

Some dopaminergic drugs, such as amantadine, levodopa, prami-
pexole, and bromocriptine, must be gradually tapered to avoid
precipitating parkinsonian crisis (sudden marked clinical deterio-
ration) and possible life-threatening complications (including a
syndrome with muscle rigidity, elevated body temperature, tachy-
cardia, mental changes, and increased serum creatine kinase [CK],
resembling neuroleptic malignant syndrome).

Drug interactions

Dopaminergic drugs can interfere with many other drugs, causing
potentially fatal reactions. Here are some examples:

e The effectiveness of levodopa can be reduced when taking pyri-
doxine (vitamin Bg), phenytoin, benzodiazepines, reserpine, and
papaverine.

e Concomitant use with a type A MAO inhibitor, such as tranylcy-
promine, increases the risk of hypertensive crisis.

e Antipsychotics, such as phenothiazines, thiothixene, haloperi-
dol, and loxapine, can reduce the effectiveness of levodopa.

¢ Amantadine may potentiate anticholinergic adverse effects of
anticholinergic drugs, such as confusion and hallucinations, and
can reduce the absorption of levodopa.

e Meperidine taken with selegiline at higher-than-recommended
doses can cause a fatal reaction.
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Adverse reactions

Ad\'ferse reactions to dopaminergic drugs vary with the drug pre- Levodopa can
scribed. cause arrhythmias.
Why me?

Levodopa

Adverse effects of levodopa include:

¢ nausea and vomiting

e orthostatic hypotension __\\\‘\’“ -

® anorexia b H N

¢ neuroleptic malignant syndrome ; - \;'-

¢ arrhythmias v { /

e irritability d i

e confusion. b an ™ & { AR
N NG

Amantadine R /

Adverse effects of amantadine include orthostatic hypotension {{ “'3‘\

and constipation. e

Bromocriptine

Adverse effects of bromocriptine include:
e persistent orthostatic hypotension

e ventricular tachycardia

e bradycardia

® worsening angina.

Selegiline

Adverse effects of selegiline include:
e headache

insomnia

dizziness

nausea

arrhythmias.

Ropinirole and pramipexole

Adverse effects of ropinirole and pramipexole include:
e orthostatic hypotension

e dizziness

e confusion

® insomnia.

Nursing process

These nursing process steps are appropriate for patients undergo-
ing treatment with dopaminergic drugs.
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Assessment

e Assess the patient’s underlying condition before therapy and

regularly thereafter; therapeutic response usually follows each

dose and disappears within 5 hours but may vary considerably.

e Monitor drug effectiveness by regularly checking body move-
ments for signs of improvement; the full effect of the drug may

take several days.

The telltale twitch

e Monitor the patient for adverse reactions and be alert for drug
interactions. Some adverse reactions may result from atropine-
like toxicity and are dose-related. Immediately report muscle
twitching and blepharospasm (twitching of the eyelids), which
may be early signs of drug overdose.

e Monitor the patient’s vital signs, especially during dosage
adjustments.

e Evaluate the patient’s and family’s understanding of drug
therapy.

Key nursing diagnoses

e Impaired physical mobility related to dyskinetic movements
e Risk for injury related to adverse CNS effects

¢ Deficient knowledge related to drug therapy

Planning outcome goals

e The patient will exhibit improved mobility with reduction in
muscle rigidity, akinesia, and tremors.

e The patient’s risk of injury will be reduced.

e The patient and his family will state an understanding of drug
therapy.

Implementation

e Administer the drug (except levodopa) with food to prevent GI
irritation.

e The dosage should be adjusted by the prescriber according to
the patient’s response and tolerance.

e Never withdraw the drug abruptly; reduce the dosage gradually.
e Withhold the dose and notify the prescriber if the patient’s vital
signs or mental status change significantly. A reduced dosage or
discontinuation may be necessary.

¢ Institute safety precautions.

e Provide ice chips, drinks, or sugarless hard candy or gum to
relieve dry mouth. Increase fluid and fiber intake to prevent con-
stipation as appropriate.
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Better at bedtime
e Give the drug at bedtime if the patient receives a single daily dose.

Patient and family
understanding is

e [f the patient is being treated with levodopa, discontinue the important with
drug at least 8 hours before starting carbidopa-levodopa. any type of drug
¢ Treat a patient with open-angle glaucoma with caution. Moni- therapy.

tor him closely, watch for a change in intraocular pressure, and
arrange for periodic eye exams.

e A patient receiving long-term therapy should be tested regularly
for diabetes and acromegaly and should have periodic

tests of liver, renal, and hematopoietic function. i"*} i 6}2@'1

_ \ ? b ¥ _,.‘?}
Evaluation i "‘f‘["- N
e Patient exhibits improved mobility with a reduction w*‘\\ /)\F /(=‘lf’r W 2 -L,\‘\
of muscle rigidity and tremor. '( ) )\)( i v
e Patient remains free from injury. L ol E ,' {\\‘{ ) <\ \
e Patient and his family state an understanding of drug / ! l " J‘"} \“:‘r/%“\‘,f /
therapy. (See Teaching about antiparkinsonian drugs, ! - __",‘J f\_: %

page 87.)

COMT inhibitors

COMT inhibitors are used as adjunctive treatments to carbidopa-
levodopa in the management of a patient with Parkinson’s disease
who experiences “wearing off” at the end of the dosing interval.

Choice of two

Two COMT inhibitors are currently available:
e tolcapone
® entacapone.

Pharmacokinetics

Tolcapone and entacapone are rapidly absorbed by the GI tract, and
absolute bioavailability of each agent is 656% and 35%, respectively.
Both drugs are highly bound to albumin and, therefore, have limited
distribution to the tissues. They're almost completely metabolized
in the liver to inactive metabolites and are excreted in urine.

Pharmacodynamics

Tolcapone and entacapone are selective and reversible inhibi-
tors of COMT, the major metabolizing enzyme for levodopa in the
presence of a decarboxylase inhibitor such as carbidopa. Inhibi-
tion of COMT alters the pharmacokinetics for levodopa, lead-

ing to sustained plasma levels of levodopa. This results in more
sustained dopaminergic stimulation in the brain and improvement
in the signs and symptoms of Parkinson’s disease.
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Pharmacotherapeutics

Tolcapone or entacapone may be added to carbidopa-levodopa
in a patient who experiences a wearing-off effect at the end of

Combining COMT
inhibitors with
carbidopa-levodopa

a dosing interval or random on-off fluctuations in response to may reduce wearing-
carbidopa-levodopa. COMT inhibitors have no antiparkinsonian off effects at the
effect when used alone and should always be combined with end of a dosing
carbidopa-levodopa. Addition of a COMT inhibitor commonly interval.

necessitates a decrease in the dose of carbidopa-levodopa, par-
ticularly in the patient receiving a levodopa dose of more than
800 mg.

Not so fast!

Rapid withdrawal of COMT inhibitors may lead to parkinsonian
crisis and may cause a syndrome of muscle rigidity, high fever,
tachycardia, confusion, and elevated serum CK similar to neuro- \\ \'
leptic malignant syndrome. A slow tapering of the dosage is sug- \

e syndro e
gested to avoid rapid withdrawal. ,)\(c
~

Drug interactions

COMT inhibitors can interfere with many drugs. Here are some
examples:

e COMT inhibitors shouldn’t be used concurrently with type A
MAQO inhibitors, but may be used with selegiline.

e Significant arrhythmias may result when COMT inhibitors are
combined with catecholamine drugs (such as dopamine, dobuta-
mine, epinephrine, methyldopa, and norepinephrine).

e The use of COMT inhibitors with CNS depressants (benzodiaz-
epines, tricyclic antidepressants, antipsychotics, ethanol, opioid
analgesics, and other sedative hypnotics) may cause additive CNS
effects.

e Entacapone chelates iron and, therefore, iron absorption may
be decreased.

e Because of MAO inhibition, COMT inhibitors shouldn’t be taken
concomitantly with linezolid.

¢ Fibrotic complications have been associated with the use of
entacapone and bromocriptine.

e Drugs that interfere with glucuronidation (erythromycin, rifam-
pin, cholestyramine, and probenecid) may decrease entacapone
elimination.

e When using COMT inhibitors for a patient on dopaminer-

gic therapy, the potential for orthostatic hypotension may be
increased.
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Adverse reactions

Common adverse reactions to COMT inhibitors include:

Thank goodness
back pain is one of

° naus'ea ) the less common

e dyskinesia adverse reactions
e diarrhea to COMT inhibitors!
[ ]

brown-orange urine discoloration (entacapone)
hyperkinesia or hypokinesia.
Less common adverse reactions include:
orthostatic hypotension
syncope
dizziness
fatigue
abdominal pain
constipation
vomiting
dry mouth
e back pain
e diaphoresis.

You bet your life!

Life-threatening reactions to COMT inhibitors include acute liver
failure. Because of this risk, tolcapone should be used only in a
patient with Parkinson’s disease who experiences fluctuations in
levodopa response and doesn’t respond to or isn’t an appropriate
candidate for other adjunctive therapies. The patient should be
advised of the risks of liver injury, and written informed consent
should be obtained before drug administration. Liver function
tests should be obtained at baseline and every 2 weeks for the
first year, every 4 weeks for the next 3 months, and every 8 weeks
thereafter.

Nursing process

These nursing process steps are appropriate for patients undergo-
ing treatment with COMT inhibitors.

Assessment

e Assess the patient’s hepatic and biliary function before starting
therapy.

e Monitor the patient’s blood pressure closely. Watch for ortho-
static hypotension.

e Monitor the patient for hallucinations.

e Evaluate the patient’s and family’s knowledge of drug therapy.
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Key nursing diagnoses

e Impaired physical mobility related to presence of parkinsonism
e Disturbed sensory perception (visual) related to drug-induced
adverse reactions

e Deficient knowledge related to drug therapy

Planning outcome goals

¢ The patient’s physical mobility will improve.

e The patient will be alert and able to verbalize orientation ade-
quately.

¢ The patient and his family will verbalize an understanding of
drug therapy.

Implementation

e Give the drug with immediate or sustained-release carbidopa-
levodopa as ordered, with or without food.

e Check to see that the drug is used only with carbidopa-
levodopa; no antiparkinsonian effects will occur when the drug is
given as monotherapy.

e Keep in mind that carbidopa-levodopa dosage requirements

are usually lower when given with entacapone; the carbidopa-
levodopa dosage should be lowered or the dosing interval should
be increased to avoid adverse effects.

¢ Keep in mind that the drug may cause or worsen dyskinesia
despite a reduced levodopa dosage.

e Watch the patient for onset of diarrhea, which usually begins 4
to 12 weeks after therapy starts but may begin as early as the first
week or as late as many months.

e Keep in mind that rapid withdrawal or abrupt reduction in the
dosage could lead to signs and symptoms of Parkinson’s disease;
it may also lead to hyperpyrexia and confusion, a symptom com-
plex resembling neuroleptic malignant syndrome. Discontinue the
drug slowly and monitor the patient closely. Adjust other dopa-
minergic treatments.

e Observe for urine discoloration.

e Watch for signs of rhabdomyolysis, which can rarely occur with
drug use.

Evaluation

e Patient exhibits improved physical mobility.

e Patient maintains normal thought processes.

e Patient and his family state an understanding of drug therapy.
(See Teaching about antiparkinsonian drugs, page 87.)
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Anticonvulsant drugs

Anticonvulsant drugs inhibit neuromuscular transmission. They
can be prescribed for:
¢ long-term management of chronic epilepsy (recurrent seizures)
¢ short-term management of acute isolated seizures not caused by
epilepsy, such as seizures after trauma or brain surgery.

In addition, some anticonvulsants are used in the emergency
treatment of status epilepticus (a continuous seizure state).

Try one, then another, before together

Treatment of epilepsy should begin with a single drug, increasing
the dosage until seizures are controlled or adverse effects become
problematic. Generally, a second alternative should be tried as
monotherapy before considering combination therapy. Choice of
drug treatment depends on the seizure type, the drug’s character-

Anticonvulsants

istics, and the patient’s preferences. can be categorized
. . into several major
Class discussion classes.

Anticonvulsants can be categorized into several major classes:
¢ hydantoins

¢ barbiturates

e iminostilbenes

benzodiazepines

carboxylic acid derivatives
1-(aminomethyl) cyclohexane acetic acid
phenyltriazine

carboxamide

sulfamate-substituted monosaccharides
succinimides

sulfonamides.

Hydantoins

The two most commonly prescribed anticonvulsant drugs—
phenytoin and phenytoin sodium—belong to the hydantoin class.
Other hydantoins include fosphenytoin and ethotoin.

Pharmacokinetics
The pharmacokinetics of hydantoins varies from drug to drug.

Phenytoin: Slow start, fast finish

Phenytoin is absorbed slowly after oral and IM administration. It’s
distributed rapidly to all tissues and is highly (90%) protein bound.
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Phenytoin is metabolized in the liver. Inactive metabolites are
excreted in bile and then reabsorbed from the GI tract. Eventually,
however, they're excreted in urine.

Hydantoins stabi-
lize us nerve cells to

Ethotoin: Moves out as metabolites k“POSZZ‘;‘;;@ dﬁﬁt‘”@
Ethotoin is metabolized by the liver. Extensively protein bound, Okay, calming down,
ethotoin is excreted in urine, primarily as metabolites. now. ..

Fosphenytoin: A short-term solution

Fosphenytoin is indicated for short-term IM or IV administration.
It’s widely distributed throughout the body, is highly (90%) protein
bound, and is metabolized by the liver and excreted in urine.

Pharmacodynamics

In most cases, the hydantoin anticonvulsants stabilize nerve
cells to keep them from getting overexcited. Phenytoin appears
to work in the motor cortex of the brain, where it stops the
spread of seizure activity. The pharmacodynamics of fosphen-
ytoin and ethotoin are thought to mimic those of phenytoin.

Pharmacotherapeutics

Because of its effectiveness and relatively low toxicity, phenytoin
is the most commonly prescribed anticonvulsant and one of the
drugs of choice to treat:
e complex partial seizures (also called psychomotor or temporal
lobe seizures)
¢ tonic-clonic seizures.

The enzyme system responsible for the metabolism of phenytoin
is saturable. A change in dose can result in disproportional changes
in serum concentration. (See Anticonvulsants: Phenytoin.)

Resistance is futile

Health care providers sometimes prescribe ethotoin in combination
with other anticonvulsants for partial and tonic-clonic seizures in
patients who are resistant to or intolerant of other anticonvulsants.
Phenytoin and fosphenytoin are the long-acting anticonvulsants of
choice to treat status epilepticus after initial IV benzodiazepines.

Drug interactions

Hydantoins interact with several drugs. Here are some drug inter-
actions of major to moderate clinical significance:

¢ The effect of phenytoin is reduced when taken with phenobar-

bital, diazoxide, theophylline, carbamazepine, rifampin, antacids,
and sucralfate.



Prototype pro

3l
Y
\“ui \
f'f/
Actions
» Stabhilizes neuronal membranes and
limits seizure activity by either increasing
efflux or decreasing influx of sodium ions
across cell membranes in the motor cor-
tex during generation of nerve impulses

Indications

* Control of tonic-clonic and complex
partial seizures

* Status epilepticus

* Prevention of and treatment for seizures
during neurosurgery

JE=9)\ Anticonvulsants: Phenytoin

Nursing considerations

* Monitor the patient for adverse effects,
such as ataxia, slurred speech, mental
confusion, nystagmus, blurred vision,
gingival hyperplasia, nausea, vomiting,
hematologic disorders, hepatitis, Stevens-
Johnson syndrome, and hirsutism.

* Don't withdraw the drug suddenly; sei-
zures may occur.

* Monitor drug levels as ordered; thera-
peutic levels range from 10 to 20 mcg/mL.

Oral interference

¢ Enteral tube feedings may interfere with the absorption of oral
phenytoin. Stop feedings for 2 hours before and after phenytoin

administration.

e The effect of phenytoin is increased and the risk of toxicity
increases when phenytoin is taken with allopurinol, cimetidine,
disulfiram, fluconazole, isoniazid, omeprazole, sulfonamides, oral
anticoagulants, chloramphenicol, valproic acid, or amiodarone.

e The effect of the following drugs is reduced when taken with a
hydantoin anticonvulsant: oral anticoagulants, levodopa, amioda-
rone, corticosteroids, doxycycline, methadone, metyrapone, quini-
dine, theophylline, thyroid hormone, hormonal contraceptives,
valproic acid, cyclosporine, and carbamazepine.

Adverse reactions

Adverse reactions to hydantoins include:

e drowsiness
ataxia

L]
e irritability and restlessness
L]

headache
nystagmus

e dizziness and vertigo
e dysarthria

® nausea and vomiting
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e abdominal pain

® anorexia Bradycardia, hypo-
e depressed atrial and ventricular conduction tension, and cardiac
e ventricular fibrillation (in toxic states) arrest can occur
e bradycardia, hypotension, and cardiac arrest (with IV with IV administra-
administration) tion of hydantoins.

® hypersensitivity reactions.

Nursing process o

These nursing process steps are appropriate for patients undergo- h

ing treatment with hydantoin anticonvulsant drugs. /CJ }

Assessment ( )
e Monitor the patient’s response to the prescribed drug and serum
s f i
levels as indicated. \

e Assess the patient’s condition before therapy and regularly

thereafter. \ //
e Monitor the patient’s blood levels; the therapeutic level for (
phenytoin is 10 to 20 mcg/mL. I)

e Monitor CBC and calcium level every 6 months.

e Periodically monitor hepatic function.

e Check the patient’s vital signs, blood pressure, and electrocardi-
ography (ECG) during IV administration.

e Monitor the patient for adverse reactions.

e Assess the patient’s compliance with therapy at each follow-up
visit.

e Monitor the patient for increased seizure activity; mononucleo-
sis may decrease the phenytoin level.

e Evaluate the patient’s and family’s knowledge of drug therapy.

Key nursing diagnoses

¢ Risk for injury related to adverse reactions

e Impaired physical mobility related to sedation
¢ Deficient knowledge related to drug therapy

e Noncompliance related to long-term therapy

Planning outcome goals

¢ Risk of injury to the patient will be minimized.

e The patient will be able to perform activities of daily living
(ADLs).
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e The patient and his family will verbalize an understanding of
drug therapy.

e The patient will use support systems to help modify noncompli-
ant behavior.

Implementation

¢ Administer oral forms with food to reduce GI irritation.

¢ Phenytoin binds with tube feedings, thus decreasing the absorp-
tion of the drug. Turn off tube feedings for 2 hours before and
after giving phenytoin, according to your facility’s policy.

Forecast: Chance of precipitation No, | dor’t think
. . . . . . this is what is
¢ If using as an infusion, don’t mix the drug with dextrose 5% in meant by a case of
water (D5;W) because phenytoin will precipitate. Clear IV tubing purple glove syn-
first with normal saline solution. Mix with normal saline solu- drome...
tion if necessary and infuse over 30 to 60 minutes with an in-line
filter.

¢ Avoid giving phenytoin by IV push into veins on the back
of the hand to avoid discoloration known as purple glove
syndrome. Inject into larger veins or a central venous cath-
eter, if available.

e Discard any unused drug 4 hours after preparation for IV
administration.

e Don’t give phenytoin IM unless dosage adjustments are
made. The drug may precipitate at the site, cause pain, and
be erratically absorbed.

e Expect to adjust the dosage according to the patient’s
response.

e Administer safety precautions if the patient has an adverse R
CNS reaction.

Evaluation

e Patient sustains no injury from adverse reactions.

e Patient is free from seizure activity.

e Patient maintains physical mobility.

e Patient complies with therapy and has no seizures.

e Patient and his family state an understanding of drug therapy.
(See Teaching about anticonvulsants, page 102.)

Barbiturates

Formerly one of the most widely used anticonvulsants, the long-
acting barbiturate phenobarbital is now used less frequently
because of its sedative effects. Phenobarbital is sometimes used
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Education edge

127
o

If anticonvulsants are prescribed, review these points with
the patient and his caregivers:

* Take the drug exactly as prescribed and don't stop the
drug without medical supervision. The drug must be taken
regularly to be effective.

* Take the drug with food to reduce Gl upset and loss of
appetite. Eating small, frequent meals can help.

* Don't change brands or dosage forms.

* Avoid hazardous activities that require mental alertness
if adverse central nervous system reactions occur.

* Wear or carry medical identification at all times.

* Record and report any seizure activity while taking the
drug.

* Don’t stop the drug abruptly. If for some reason you can't
continue taking the drug, notify the health care provider

at once; the drug must be slowly withdrawn when it's
discontinued.

~—~ Teaching about anticonvulsants

* Try to space activities throughout the day and allow rest
periods to avoid fatigue, weakness, and drowsiness. Take
safety precautions and avoid driving or operating danger-
ous machinery if these conditions occur.

* Report persistent or bothersome adverse effects to the
health care provider.

* Perform oral hygiene and see a dentist for regular exam-
inations, especially if taking phenytoin or its derivatives.

* Be aware that phenytoin may discolor urine pink, red, or
red-brown.

* Don't take over-the-counter medications or herbal prep-
arations without first consulting your health care provider.
* Be aware that heavy alcohol use may diminish the
drug’s benefit.

» Make sure you have regular medical follow-up, possibly
including blood tests, to help evaluate the effects of the
drug.

for long-term treatment of epilepsy and is prescribed selectively
for treatment of status epilepticus if hydantoins aren’t effective.

Other options

Mephobarbital, also a long-acting barbiturate, is sometimes used

as an anticonvulsant. Primidone, a structural analog of phenobar-
bital that’s closely related chemically to the barbiturate-derivative
anticonvulsants, is also used in the chronic treatment of epilepsy.

Pharmacokinetics

Each barbiturate has a slightly different set of pharmacokinetic

properties.

Phenobarbital for the long haul

Although absorbed slowly, phenobarbital is well absorbed from
the GI tract. Peak plasma concentration levels occur 8 to 12 hours
after a single dose. The drug is 20% to 45% bound to serum pro-
teins and to a similar extent to other tissues, including the brain.




The liver metabolizes about 75% of a phenobarbital dose, and 25%
is excreted unchanged in urine.

Mephobarbital: A master metabolizer

Almost half of a mephobarbital dose is absorbed from the GI tract,
and it’s well distributed in body tissues. The drug is bound to
tissue and plasma proteins. Mephobarbital undergoes extensive
metabolism by the liver; only 1% to 2% is excreted unchanged in
urine.

Primidone evens out

Approximately 60% to 80% of a primidone dose is absorbed from
the GI tract, and it’s distributed evenly among body tissues. The
drug is protein bound to a small extent in the plasma. Primidone is
metabolized by the liver to two active metabolites, phenobarbital
and phenylethylmalonamide (PEMA). From 15% to 25% of primi-
done is excreted unchanged in urine, 15% to 256% is metabolized to
phenobarbital, and 50% to 70% is excreted in urine as PEMA.

Pharmacodynamics

Barbiturates exhibit anticonvulsant action at doses below those
that produce hypnotic effects. For this reason, the barbiturates
usually don’t produce addiction when used to treat epilepsy. Bar-
biturates elevate the seizure threshold by decreasing postsynaptic
excitation.

Pharmacotherapeutics

The barbiturate anticonvulsants are effective alternative therapy
for:
e partial seizures
e tonic-clonic seizures
e febrile seizures.

Barbiturates can be used alone or with other anticonvulsants.
IV phenobarbital is also used to treat status epilepticus. The major
disadvantage of using phenobarbital for status epilepticus is a
delayed onset of action when an immediate response is needed.
Barbiturate anticonvulsants are ineffective in treating absence
seizures.

“Ph” before “pr”

Mephobarbital has no advantage over phenobarbital and is used
when the patient can’t tolerate phenobarbital’s adverse effects. In
general, because of monitoring, costs, and dosing frequency, phe-
nobarbital is tried before primidone. Primidone may be effective
in a patient who doesn’t respond to phenobarbital.



NEUROLOGIC AND NEUROMUSCULAR DRUGS

Drug interactions

Here are some drug interactions of barbiturates:

¢ The effects of barbiturates can be reduced when taken with
rifampin.

¢ The risk of toxicity increases when phenobarbital is taken with
CNS depressants, valproic acid, chloramphenicol, felbamate,
cimetidine, or phenytoin.

e The metabolism of corticosteroids, cimetidine, or phenytoin can
be enhanced with phenobarbital therapy, leading to decreased
effects. Evening primrose oil may increase anticonvulsant dosage
requirements.

Reduced rates

In addition, the effects of many drugs can be reduced when taken
with a barbiturate, including such drugs as beta-adrenergic block-
ers, corticosteroids, digoxin, estrogens, doxycycline, oral anti-
coagulants, hormonal contraceptives, quinidine, phenothiazine,
metronidazole, tricyclic antidepressants, theophylline, cyclospor-
ine, carbamazepine, felodipine, and verapamil.

Adverse reactions

Adverse reactions to phenobarbital and mephobarbital include:
e drowsiness

e lethargy

e dizziness

e nystagmus, confusion, and ataxia (with large doses)

e laryngospasm, respiratory depression, and hypotension (when
administered IV).

And then some

Primidone can cause the same CNS and GI adverse reactions as
phenobarbital. It can also cause acute psychoses, hair loss, impo-
tence, and osteomalacia.

As a group

All three barbiturate anticonvulsants can produce hypersensitiv-
ity rashes and other rashes, lupuslike syndrome (an inflammatory
disorder), and enlarged lymph nodes.

Nursing process

These nursing process steps are appropriate for patients undergo-
ing treatment with barbiturate anticonvulsant drugs.

Evening primrose
oil may increase
anticonvulsant dos-
age requirements.

When given 1V,
phenobarbital and
mephobarbital
can sometimes
cause respiratory
depression.

Well, that's
cheerful
news!



Assessment

e Monitor the patient’s response to the prescribed drug and serum
levels, as indicated.

e Assess the patient’s condition before therapy and regularly
thereafter.

e Monitor the patient’s blood level closely as indicated.

e Monitor the patient for adverse reactions.

e Assess the patient’s compliance with therapy at each follow-up
visit.

Key nursing diagnoses

e Risk for injury related to adverse reactions

¢ Impaired physical mobility related to sedation
e Noncompliance related to long-term therapy

Planning outcome goals

¢ Risk of injury to the patient will be minimized.

¢ The patient will be able to perform ADLs.

e The patient will verbalize factors that contribute to noncompli-
ance.

Implementation

e Administer oral forms of the drug with food to reduce GI
irritation.

e [V phenobarbital is reserved for emergency treatment; monitor
the patient’s respirations closely and don’t give more than 60 mg/
minute. Have resuscitation equipment available.

e Don’t stop the drug abruptly because seizures may worsen. Call
the prescriber immediately if adverse reactions occur.

Nothing superficial about it

e Give the IM injection deeply. Superficial injection may cause
pain, sterile abscess, and tissue sloughing.

e Expect to adjust the dosage according to the patient’s response.
e Administer safety precautions if the patient has adverse CNS
reactions.

Evaluation

e Patient sustains no trauma from adverse reactions.
e Patient maintains physical mobility.

e Patient complies with therapy and has no seizures.
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Iminostilbenes

Carbamazepine is the most commonly used iminostilbene anticon-
vulsant. It effectively treats:

e partial and generalized tonic-clonic seizures

e mixed seizure types

e complex partial seizures (first choice of treatment).

Pharmacokinetics

Carbamazepine is absorbed slowly from the GI tract, is metabo-
lized in the liver by the cytochrome P-450 isoform 3A4 (CYP3A4),
and is excreted in urine. Carbamazepine is distributed rapidly to
all tissues; 75% to 90% is bound to plasma proteins. The half-life
varies greatly.

Pharmacodynamics

Carbamazepine’s anticonvulsant effect is similar to that of pheny-
toin. The anticonvulsant action of the drug can occur because of
its ability to inhibit the spread of seizure activity or neuromuscular
transmission in general.

Pharmacotherapeutics

Carbamazepine is the drug of choice, in adults and children, for
treating:

e generalized tonic-clonic seizures

e simple and complex partial seizures.

Neutralizes neuralgia, benefits bipolar

Carbamazepine also relieves pain when used to treat trigeminal
neuralgia (tic douloureux, characterized by excruciating facial
pain along the trigeminal nerve) and may be useful in some psy-
chiatric disorders, such as bipolar affective disorder and intermit-
tent explosive disorder. Carbamazepine may increase absence or
myoclonic seizures and isn’t recommended for treatment for these
types of seizures.

Drug interactions

Carbamazepine can reduce the effects of several drugs, including
oral anticoagulants, haloperidol, bupropion, lamotrigine, tricyclic
antidepressants, hormonal contraceptives, doxycycline, felba-
mate, theophylline, and valproic acid.

Other drug interactions can also occur:
¢ Increased carbamazepine levels and toxicity can occur with
cimetidine, danazol, diltiazem, erythromycin, isoniazid, selective
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serotonin reuptake inhibitors (SSRIs), propoxyphene, troleando-

mycin, ketoconazole, valproic acid, and verapamil. Rashes are the
e Lithium and carbamazepine taken together increase the risk of most comimion
toxic neurologic effects. hypersensitivity

response to

e Carbamazepine levels can decrease when taken with barbitu- .
carbamazepine.

rates, felbamate, or phenytoin.
¢ Plantain may inhibit GI absorption of carbamazepine.

Adverse reactions

Occasionally, serious hematologic toxicity occurs. Because
carbamazepine is related structurally to the tricyclic antide-
pressants, it can cause similar toxicities and affect behav-
iors and emotions. Hives and Stevens-Johnson syndrome (a
potentially fatal inflammatory disease) can occur. Rashes are
the most common hypersensitivity response.

Nursing process

These nursing process steps are appropriate for patients
undergoing treatment with iminostilbene anticonvulsant
drugs.

7
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Assessment

e Assess the patient’s seizure disorder or trigeminal neuralgia

before therapy and regularly thereafter.

e Obtain baseline determinations of urinalysis, blood urea nitro-

gen level, liver function, CBC, platelet and reticulocyte counts,

and iron level. Reassess regularly.

e Monitor drug level and drug effects closely; the therapeutic level

ranges from 4 to 12 mcg/mL.

e Monitor the patient’s response to the prescribed drug and serum

levels, as indicated.

e Monitor the patient for adverse reactions.

e Assess the patient’s compliance with therapy at each follow-up

visit.

Key nursing diagnoses

¢ Risk for injury related to adverse reactions

¢ Impaired physical mobility related to sedation
e Noncompliance related to long-term therapy

Planning outcome goals

¢ Risk of injury to the patient will be minimized.

¢ The patient will be able to perform ADLs.

e The patient will exhibit behaviors that comply with the health
care regimen.
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Implementation
e Administer oral forms with food to reduce GI irritation. Give

the drug in divided doses when possible to maintain a consistent
blood level.

Shake it up!

e Shake an oral suspension well before measuring the dose.

e When giving the drug by nasogastric tube, mix the dose with an
equal volume of water, normal saline solution, or DsW. Flush the
tube with 100 mL of diluent after administering the dose.

e Expect to adjust the dosage according to the patient’s response.
e Administer safety precautions if the patient has adverse CNS
reactions.

® Never suddenly discontinue the drug when treating seizures or
status epilepticus.

¢ Notify the prescriber immediately if adverse reactions occur.

Evaluation

e Patient sustains no injury from adverse reactions.
e Patient maintains physical mobility.

e Patient complies with therapy and has no seizures.

Benzodiazepines

The four benzodiazepine drugs that provide anticonvulsant effects

are: There’s only one

e diazepam (in the parenteral form) benzodiazepine

e clonazepam recommended for

¢ clorazepate the long-term

e lorazepam. treatment of

epilepsy—

Only one for ongoing treatment clonazepar.

Only clonazepam is recommended for long-term treatment of epi-

lepsy. Diazepam is restricted to acute treatment of status epilepti-

cus and rectally for repetitive seizures. IV lorazepam is considered

the drug of choice for acute management of status epilepticus. f N\

Clorazepate is prescribed as an adjunct in treating partial seizures. Sy

Pharmacokinetics

The patient can receive benzodiazepines orally, parenterally or,
in special situations, rectally. These drugs are absorbed rapidly
and almost completely from the GI tract but are distributed at
different rates. Protein binding of benzodiazepines ranges from
85% to 90%.




Benzodiazepines are metabolized in the liver to multiple
metabolites and are then excreted in urine. The benzodiazepines
readily cross the placenta and are excreted in breast milk.

Pharmacodynamics

Benzodiazepines act as:
e anticonvulsants
e antianxiety agents
e sedative-hypnotics
e muscle relaxants.
Their mechanism of action is poorly understood.

Pharmacotherapeutics

Each of the benzodiazepines can be used in slightly different
ways:

e Clonazepam is used to treat absence (petit mal), atypical
absence (Lennox-Gastaut syndrome), atonic, and myoclonic sei-
zures.

e [V lorazepam is currently considered the benzodiazepine of
choice for status epilepticus.

e [V diazepam is used to control status epilepticus. Because diaz-
epam provides only short-term effects of less than 1 hour, the
patient must also be given a long-acting anticonvulsant, such as
phenytoin or phenobarbital, during diazepam therapy.

Reining in repetitive seizures
¢ Diazepam rectal gel is approved for the treatment of repetitive
seizures and has reduced the incidence of recurrent seizures in
children.
e Diazepam isn’t recommended for long-term treatment because
of its potential for addiction and the high serum concentrations
required to control seizures.
¢ Clorazepate is used with other drugs to treat partial seizures.

Drug interactions

When benzodiazepines are taken with CNS depressants, sedative
and other depressant effects become enhanced. This can cause
motor skill impairment, respiratory depression, and even death at
high doses.

Cimetidine and hormonal contraceptives taken with a ben-
zodiazepine drug can also cause excessive sedation and CNS
depression.
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Adverse reactions

The most common adverse reactions to benzodiazepines include:
e drowsiness

These are the
most comimon
adveree reactions to
* confusion benzodiazepines.

e ataxia

* weakness

dizziness

nystagmus

vertigo

fainting 3
dysarthria

headache

remor D/
(

glassy-eyed appearance. Y

|
Comin’ round the less common bend \ ; {
- !“'-"

Less common adverse reactions include respiratory
depression and decreased heart rate (with high doses and
with IV diazepam) as well as rash and acute hypersensitivity
reactions.

Nursing process

These nursing process steps are appropriate for patients undergo-
ing treatment with benzodiazepine anticonvulsant drugs.

Assessment

e Obtain a history of the patient’s underlying condition before
therapy and reassess regularly thereafter.

e Monitor the patient’s respiratory rate every 5 to 15 minutes and
before each repeated IV dose.

e Periodically monitor liver, kidney, and hematopoietic function
studies in a patient receiving repeated or prolonged therapy.

e Monitor the patient’s response to prescribed drug and serum
levels as indicated.

e Monitor the patient for adverse reactions.

e Assess the patient’s compliance with therapy at each follow-up
visit.

Key nursing diagnoses

e Risk for injury related to adverse reactions

e Impaired physical mobility related to sedation
e Noncompliance related to long-term therapy

e Deficient knowledge related to drug therapy
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Planning outcome goals

e Risk of injury to the patient will be minimized.

e The patient will be able to perform ADLs.

e The patient will verbalize factors that contribute to noncompli-
ance.

e The patient and his family will verbalize an understanding of
drug therapy.

Implementation
¢ Administer oral forms of the drug with food to reduce GI irri- .

. S . diazepam solu-
tation. If an oral concentrate solution is used, dilute the dose tions shouldr’t be
immediately before administering. Use water, juice, or carbonated stored in plastic
beverages, or mix with semisolid foods, such as applesauce or syringes. Got it?
pudding.
¢ Avoid use of diazepam rectal gel for more than five episodes per
month or one episode every 5 days.

e [If giving the IV form of diazepam, administer no more than

5 mg/minute and inject directly into a vein.

e Have emergency resuscitation equipment and oxygen at the
bedside when giving these drugs IV.

e Use IM forms only when the IV and oral routes aren’t applicable;
IM forms aren’t recommended because absorption is variable and
injection is painful.

e Don’t store parenteral diazepam solutions in plastic syringes.

e Expect to adjust the dosage according to the patient’s response.
e Administer safety precautions if the patient has adverse CNS
reactions.

Parenteral

Evaluation

e Patient sustains no trauma from adverse reactions.

e Patient maintains physical mobility.

e Patient complies with therapy and has no seizures.

¢ Patient and his family state an understanding of drug therapy.

Carboxylic acid derivatives

The drugs in this class are:
e valproate

¢ valproic acid

e divalproex.

Pharmacokinetics

Valproate is converted rapidly to valproic acid in the stomach. Dival-
proex is a precursor of valproic acid that separates into valproic
acid in the GI tract. Valproic acid is a hepatic enzyme inhibitor. It’s
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absorbed well, strongly protein bound, and metabolized in the liver.
Metabolites and unchanged drug are excreted in urine.

Valproic acid readily crosses the placental barrier and also
appears in breast milk.

Pharmacodynamics

The mechanism of action for valproic acid remains unknown. It’s
thought to increase levels of GABA, an inhibitory neurotransmit-
ter, as well as having a direct membrane-stabilizing effect. (See
Happy accident.)

Pharmacotherapeutics

Valproic acid is prescribed for long-term treatment of:
e absence seizures

e myoclonic seizures

e tonic-clonic seizures

e partial seizures.

Baby blues

Valproic acid may also be useful for neonatal seizures. However,
it must be used cautiously in children younger than age 2, par-
ticularly those receiving multiple anticonvulsants, those with con-
genital metabolic disorders or hepatic disease, those with severe
seizures and mental retardation, and those with organic brain dis-
ease. For these patients, the drug carries a risk of potentially fatal
liver toxicity (usually within the first 6 months of treatment). This
risk limits the use of valproic acid as a drug of choice for seizure
disorders.

Drug interactions

Here are the most significant drug interactions associated with
valproic acid:

e Cimetidine, aspirin, erythromycin, and felbamate may increase
levels of valproic acid.

e Carbamazepine, lamotrigine, phenobarbital, primidone, pheny-
toin, and rifampin may decrease levels of valproic acid.

e Valproic acid may decrease the effects of lamotrigine, pheno-
barbital, primidone, benzodiazepines, CNS depressants, warfarin,
and zidovudine.

Adverse reactions

Rare, but deadly, liver toxicity has occurred with valproic acid
use. The drug should be used with caution in the patient who has

Keep in mind that
valproic acid crosses
the placental bar-
rier and appears in
breast milk.

Pharm
function

Happy accident

The anticonvulsant prop-
erties of valproic acid
were actually discov-
ered when it was being
used as a vehicle for
other compounds being
tested for anticonvulsant
properties. Structurally,
valproic acid is unlike
other anticonvulsants. Its
mechanism of action isn't
completely understood.
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a history of liver disease. Pediatric patients younger than age 2

are at considerable risk for developing hepatotoxicity. Most other The use of valproic
adverse reactions to valproic acid are tolerable and dose-related. acid for seizures in
These include: children age 2 and

younger should be
limited due to the
risk of potentially
fatal liver toxicity.

® nausea and vomiting

e diarrhea or constipation

e sedation

dizziness

ataxia

headache

muscle weakness

increased blood ammonia level.

Nursing process

These nursing process steps are appropriate for
patients undergoing treatment with carboxylic acid-
derivative anticonvulsant drugs.

Assessment

¢ Assess the patient’s condition before therapy and
regularly thereafter.

e Monitor the level of the drug in the blood (therapeutic level is
50 to 100 mcg/mL).

e Monitor liver function studies, platelet counts, and prothrombin
time before starting the drug and periodically thereafter.

e Monitor the patient’s response to the drug, especially for
adverse reactions.

e Be aware that the drug may produce false-positive test results
for ketones in urine.

e Assess the patient’s compliance with therapy at each follow-up
visit.

Key nursing diagnoses

¢ Risk for injury related to adverse reactions

e Impaired physical mobility related to sedation
¢ Noncompliance related to long-term therapy

Planning outcome goals

e The risk of injury to the patient will be minimized.
e The patient will be able to perform ADLs.

e The patient will verbalize factors that contribute to
noncompliance.
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Implementation 4 N
¢ Administer oral forms of the drug with food to reduce GI irrita- Reducing the
tion. Don't give the syrup form to a patient who needs sodium patient’s risk of

restriction. Check with the prescriber. rury 1o an mpor-
tant planning goal.

e Dilute the drug with at least 50 mL of a compatible diluent In fact, | think Il
(DsW, saline solution, lactated Ringer’s solution) if injecting IV make that one of my
and give over 1 hour. Don’t exceed 20 mg/minute. own planning goals!
¢ Avoid sudden withdrawal, which may worsen seizures. Yikee!

e Expect to adjust the dosage according to the patient’s response. K
In elderly patients, a reduced starting dose is suggested, with
slower dosage increases.

e Administer safety precautions if the patient has adverse
CNS reactions to the drug.

e Monitor closely for hepatotoxicity because it may follow
nonspecific symptoms, such as malaise, fever, and lethargy.

&

Evaluation

e Patient sustains no injury from adverse reactions.
e Patient maintains physical mobility.

e Patient complies with therapy and has no seizures.

1-(aminomethyl) cyclohexane acetic acid

The 1-(aminomethyl) cyclohexane acetic acid drug class includes
the drug gabapentin. This drug was designed to be a GABA ago-
nist, but its exact mechanism of action is unknown. It’s approved
as adjunctive therapy for partial seizures in adults with epilepsy
and in children age 3 and older. Gabapentin has also been used for
the treatment of pain from diabetic neuropathy and postherpetic
neuralgia, tremors associated with MS, bipolar disorder, migraine
prophylaxis, and Parkinson’s disease.

Pharmacokinetics

Gabapentin is readily absorbed in the GI tract. Bioavailability
isn’t dose-proportional; as the dose increases, the bioavailability
decreases.

An exclusive deal

Gabapentin isn’t metabolized and is excreted exclusively by the
kidneys. The patient with renal impairment requires dosage reduc-
tion.

Pharmacodynamics
The exact mechanism of action of gabapentin isn’t known.
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Gabbing on about GABA

Originally designed as a GABA agonist, gabapentin doesn’t appear
to act at the GABA receptor, affect GABA uptake, or interfere with

Weight gain is one
of the less common
adverse effects of

GABA transaminase. Rather, it appears to bind to a carrier protein gabapentin.
and act at a unique receptor, resulting in elevated GABA in the
brain.

. /e
Pharmacotherapeutics o
Gabapentin is used as adjunctive therapy in adults and children ‘“-., >
age 3 and older with partial and secondary generalized seizures. r[ }

Gabapentin also appears effective as monotherapy. Like carba-
mazepine, gabapentin may worsen myoclonic seizures.

Drug interactions
Antacids and cimetidine may affect gabapentin concentration.

Adverse reactions

Adverse reactions to gabapentin commonly include: 3
e fatigue } %
e somnolence

e dizziness }

® ataxia L

¢ leukopenia. / 7\@-_&\.
Some less common reactions include: Y S
edema 'L‘u—-—-'_'"—'?

weight gain
hostility
emotional lability
nausea and vomiting
bronchitis

viral infection
fever

nystagmus
rhinitis

diplopia

tremor.

Nursing process

These nursing process steps are appropriate for patients undergo-
ing treatment with 1-(aminomethyl) cyclohexane acetic acid anti-
convulsant drugs.
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Assessment

e Assess the patient’s disorder before therapy and regularly
thereafter.

e Monitor the patient’s serum levels and response to the
prescribed drug, as indicated.

e Monitor the patient for adverse reactions.

e Assess the patient’s compliance with therapy at each follow-up
visit.

Key nursing diagnoses

e Risk for injury related to adverse reactions

e Impaired physical mobility related to sedation
e Noncompliance related to long-term therapy

Planning outcome goals

e The risk to the patient will be minimized.

¢ The patient will be able to perform ADLs.

e The patient will verbalize factors that contribute to noncompli-
ance.

Withdraw
gabapentin

Implementatlon gradually over 1 week

¢ Administer oral forms of the drug with food to reduce GI to minimize seizure
irritation. risk.

e Expect to adjust the drug dosage according to the patient’s

response.

e Administer safety precautions if the patient has

adverse CNS reactions to the drug. Administer the first 5

dose at bedtime to minimize the effect of drowsiness,

dizziness, fatigue, and ataxia. s

e Withdraw the drug gradually over 1 week to minimize
seizure risk. Don’t suddenly withdraw other anticonvul-
sants in the patient starting gabapentin therapy.

Evaluation

e Patient sustains no injury from adverse reactions.
e Patient maintains physical mobility.

e Patient complies with therapy and has no seizures.

Phenyltriazine

Lamotrigine belongs to the phenyltriazine drug class and is chemi-
cally unrelated to other anticonvulsants.



Stamp of approval

Lamotrigine is FDA approved for adjunctive therapy in adults with
partial seizures and in children older than age 2 with generalized
seizures or Lennox-Gastaut syndrome.

Pharmacokinetics

Lamotrigine is well absorbed by the body at a rapid rate. It's
metabolized by the liver and excreted by the kidneys. Clearance
increases in the presence of other enzyme-inducing anticonvul-
sant drugs. The drug isn’t significantly bound to plasma proteins.

Pharmacodynamics

The precise mechanism of action of lamotrigine is unknown, but
it is thought to involve a use-dependent blocking effect on sodium
channels, resulting in inhibition of the release of excitatory neu-
rotransmitters, glutamate, and aspartate.

Pharmacotherapeutics

Lamotrigine is approved for adjunctive therapy in adults and chil-
dren older than age 2 with generalized seizures or Lennox-Gastaut
syndrome. It may also be used for conversion to monotherapy in
adults. Lamotrigine appears effective for many types of general-
ized seizures, but can worsen myoclonic seizures. Lamotrigine
may also lead to improvement in the patient’s mood.

Drug interactions

e Carbamazepine, phenytoin, phenobarbital, primidone, and acet-
aminophen may result in decreased lamotrigine effects.

e Valproic acid may decrease the clearance of lamotrigine and the
steady-state level of lamotrigine.

e Lamotrigine may produce additive effects when combined with

folate inhibitors.

Adverse reactions

Adverse reactions to lamotrigine commonly include:
dizziness

ataxia

somnolence

headache

diplopia

nausea

vomiting

e rash.



Don’t be rash
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Several types of rash may occur with lamotrigine use, including |aDn;iior?;::z :
Stevens-Johnson syndrome. This generalized, erythematous, mor- the first sight
billiform rash usually appears in the first 3 to 4 weeks of therapy of a rash.

and is usually mild to moderate but may be severe. The drug now
carries a “black box” warning regarding the rash, and the manu-
facturer recommends discontinuing the drug at the first sign of a
rash. The risk of rash may be increased by starting at high doses,
by rapidly increasing doses, or by using the drug with valproate.

Nursing process

These nursing process steps are appropriate for patients undergo-
ing treatment with phenyltriazine anticonvulsant drugs.

Assessment

e Obtain a history of the patient’s seizure disorder before therapy.
e Evaluate the patient for reduction in seizure frequency and
duration after therapy begins. Check the adjunct anticonvulsant’s
level periodically.

e Monitor the patient’s serum levels and response to the pre-
scribed drug as indicated.

e Monitor the patient for adverse reactions.

e Assess the patient’s compliance with therapy at each follow-up
Visit.

Key nursing diagnoses

¢ Risk for injury related to adverse reactions

e Impaired physical mobility related to sedation
e Noncompliance related to long-term therapy

Planning outcome goals

¢ Risk to the patient will be minimized.

e The patient will be able to perform ADLs.

¢ The patient will exhibit behaviors that comply with long-term
therapy.

Implementation

¢ Administer oral forms of the drug with food to reduce GI
irritation.

e Expect the dosage to be lowered if the drug is added to a multi-
drug regimen that includes valproic acid.

e Expect that a lowered maintenance dosage will be used in a
patient with severe renal impairment.
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Come to a slow, steady stop

e Don’t stop the drug abruptly. Abrupt withdrawal increases the
risk of seizures. Instead, drug withdrawal should be tapered over
at least 2 weeks.

¢ A rash may be life-threatening. Stop the drug and notify the pre-
scriber at the first sign of a rash.

¢ Administer safety precautions if the patient has adverse CNS
reactions.

Evaluation

e Patient sustains no injury from adverse reactions.
e Patient maintains physical mobility.

e Patient complies with therapy and has no seizures.

Carboxamide

Oxcarbazepine, a carboxamide, is chemically similar to carba-
mazepine but causes less induction of liver enzymes. Oxcarbaze-
pine is useful in adults as adjunctive therapy or monotherapy for
partial seizures and in children as adjunctive therapy for partial
seizures.

Pharmacokinetics

Oxcarbazepine is completely absorbed and extensively metabo-
lized via liver enzymes to the 10-monohydroxy metabolite (MHD)
that’s responsible for its pharmacologic activity. It’s excreted
primarily by the kidneys. The half-life of MHD is about 9 hours.
Unlike carbamazepine, oxcarbazepine doesn’t induce its own
metabolism.

Pharmacodynamics

The precise mechanism of oxcarbazepine and MHD is unknown,
but antiseizure activity is thought to occur through blockade of
sodium-sensitive channels, which prevents seizure spread in the
brain.

Pharmacotherapeutics

Oxcarbazepine is FDA approved for adjunctive therapy of partial
seizures in adults and children older than age 4 and for monother-
apy in adults. As with carbamazepine, it’s also effective for gener-
alized seizures but may worsen myoclonic and absence seizures.
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Drug interactions

Carbamazepine, phenytoin, phenobarbital, valproic acid, and
verapamil may decrease the levels of active MHD. Oxcarbazepine
may decrease the effectiveness of hormonal contraceptives and
felodipine.

A dip in the dosage

Reduced dosages are necessary in the patient with renal impair-
ment (clearance less than 30 mL/minute) and in the patient at risk Quiz the patient
9

for renal impairment (such as an elderly patient). ﬁ;;;;;giﬁjg *?;

carbamazepine.

Adverse reactions

Adverse reactions to oxcarbazepine commonly include:
somnolence

dizziness

diplopia

ataxia

nausea

S =
® vomiting ®
e abnormal gait ﬁ’ 248 ﬁ
® tremor ] \d
® aggravated seizures 1 J
¢ abdominal pain. ™ /#\ m { f’:ﬁ
Some less common reactions include: &(ﬁ ;’ j? Caf Q";
e agitation -EL\ { \ /
e confusion \ 3
e hypotension L.
® hyponatremia
e rhinitis
e speech disorder
e back pain
e upper respiratory tract infection.
About 20% to 30% of patients who have had an allergic reaction
to carbamazepine will experience a hypersensitivity reaction to
oxcarbazepine.

Nursing process

These nursing process steps are appropriate for patients undergo-
ing treatment with carboxamide anticonvulsant drugs.

Assessment

e QQuestion the patient about a history of hypersensitivity reac-
tions to carbamazepine.

e Obtain a history of the patient’s underlying condition before
therapy and reassess it regularly thereafter.
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e Monitor the patient’s serum levels and response to the pre-
scribed drug as indicated.

e Monitor the patient for adverse reactions.

e Assess the patient’s compliance with therapy at each follow-up
visit.

Key nursing diagnoses

e Risk for injury related to adverse reactions

¢ Impaired physical mobility related to sedation
e Noncompliance related to long-term therapy

Planning outcome goals

¢ Risk to the patient will be minimized.

¢ The patient will be able to perform ADLs.

e The patient will exhibit behaviors that comply with long-term
therapy.

Implementation

e Withdraw the drug gradually to minimize the risk of increased
seizure frequency.

e Correct hyponatremia as needed.

A “shaky” situation

e For an oral suspension, shake well before administration. It

can be mixed with water or may be swallowed directly from the These sulfamate-

syringe. It can be taken without regard to food. Oral suspensions substituted

and tablets may be interchanged at equal doses. monosaccharides

e Expect to adjust the dosage according to the patient’s response. may be derived

¢ Administer safety precautions if the patient has adverse CNS from the natural

reactions. monosaccharide

p-fructose, but | bet

| taste sweeter.

Evaluation \_
e Patient sustains no injury from adverse reactions.
e Patient maintains physical mobility.

e Patient complies with therapy and has no seizures.

Sulfamate-substituted monosaccharides

Sulfamate-substituted monosaccharides are structurally distinct
from other anticonvulsant drug classes. The effect is to block the
spread of seizures rather than to raise the threshold (like other
anticonvulsant drugs). This class of drugs is derived from the nat-
ural monosaccharide D-fructose. Topiramate is an anticonvulsant
drug in this class.
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Pharmacokinetics

Topiramate is rapidly absorbed by the body. It’s partially metabo-
lized in the liver and excreted mostly unchanged in urine. For
the patient with renal impairment (creatinine clearance less than
70 mL/minute), the dosage of topiramate is reduced.

Pharmacodynamics

Topiramate is believed to act by blocking voltage-dependent
sodium channels, enhancing the activity of GABA receptors and
antagonizing glutamate receptors.

Pharmacotherapeutics

Topiramate is approved as adjunctive therapy for partial and pri-
mary generalized tonic-clonic seizures in adults and children older
than age 2 and for children with Lennox-Gastaut syndrome. The
drug may also prove beneficial for other types of seizures and as
monotherapy.

Drug interactions

Carbamazepine, phenytoin, and valproic acid may cause
decreased topiramate levels. Topiramate may decrease the effi-
cacy of hormonal contraceptives and may decrease valproic acid
levels. CNS depressants may be potentiated when combined with
topiramate.

\
. Serious but
Adverse reactions uncomrron adverse
reactions to
topiramate include
hyperthermia and

Psychomotor slowing, difficulty finding words, impaired concen-
tration, and memory impairment are common and may require

stopping the drug. Low starting doses and slow titration may mini- heatstroke. Whew! |s
mize these effects. it getting hotter, or
Other common adverse reactions to topiramate include: is it just me?

e drowsiness

e dizziness

e headache

e ataxia

® nervousness

confusion

paresthesia

weight gain

diplopia.
Serious but uncommon adverse reactions include:

® anemia

e liver failure
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hypohidrosis
hyperthermia
heatstroke
renal calculi.

Nursing process

These nursing process steps are appropriate for patients under-
going treatment with sulfamate-substituted monosaccharide
anticonvulsant drugs.

Assessment

e Assess the patient’s seizure disorder before therapy and regu-
larly thereafter.

e Carefully monitor the patient taking topiramate in conjunction
with other antiepileptic drugs; dosage adjustments may be needed
to achieve an optimal response.

e Monitor the patient’s serum levels and response to the pre-
scribed drug as indicated.

e Monitor the patient for adverse reactions.

e Assess the patient’s compliance with therapy at each follow-up
Visit.

Key nursing diagnoses

e Risk for injury related to adverse reactions

e Impaired physical mobility related to sedation
e Noncompliance related to long-term therapy

Planning outcome goals

¢ Risk to the patient will be minimized.

e The patient will be able to perform ADLs.

¢ The patient will exhibit behaviors that comply with long-term
drug therapy.

Implementation

¢ Administer oral forms of the drug with food to reduce GI irrita-
tion.

e Expect to adjust the dosage according to the patient’s response.
¢ Administer safety precautions if the patient has adverse CNS
reactions.

Dial up the dose for hemodialysis

e The patient with renal insufficiency requires a reduced dos-
age. For the patient on hemodialysis, supplemental doses may be
needed to avoid rapid drops in drug levels during prolonged treat-
ment.
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e Discontinue the drug if an ocular adverse event occurs, charac-
terized by acute myopia and secondary angle-closure glaucoma.

Evaluation

e Patient sustains no injury from adverse reactions. Ethosuximide is
¢ Patient maintains physical mobility. considered the
e Patient complies with therapy and has no seizures. drug of choice for

absence seizures.

Succinimides

The succinimides, ethosuximide and methsuximide, are used for o
the management of absence seizures. Because ethosuximide is
considered the drug of choice for this indication, the remainder of
this section focuses on that drug.

Pharmacokinetics

The succinimides are readily absorbed from the GI tract, metabo-
lized in the liver, and excreted in urine. Metabolites are believed
to be inactive. The elimination half-life of ethosuximide is about
60 hours in adults and 30 hours in children.

Pharmacodynamics

Ethosuximide raises the seizure threshold; it suppresses the char-
acteristic spike-and-wave pattern by depressing neuronal trans-
mission in the motor cortex and basal ganglia. It’s indicated for
absence seizures.

Pharmacotherapeutics

The only indication for ethosuximide is the treatment of absence
seizures. It’s the treatment of choice for this type of seizure dis-
order, but may be used in combination with valproic acid for
difficult-to-control absence seizures.

Drug interactions

Ethosuximide may interact with concurrently administered anti-
convulsant drugs. It can also elevate serum phenytoin levels. Car-
bamazepine may induce the metabolism of ethosuximide. Valproic
acid may increase or decrease levels of ethosuximide.

Adverse reactions

Ethosuximide is generally well tolerated and causes few adverse
reactions. The most common effects include anorexia, nausea,



and vomiting (in up to 40% of cases). Other common adverse
effects include:
e drowsiness and fatigue
e lethargy
e dizziness
e hiccups
¢ headaches
e mood changes.
Rarely, blood dyscrasias, rashes (including Stevens-Johnson
syndrome, erythema multiforme, and lupuslike syndrome), and
psychotic behavior can occur.

Nursing process

These nursing process steps are appropriate for patients undergo-
ing treatment with succinimide anticonvulsant drugs.

Assessment

e Monitor the patient’s serum levels and response to the pre-
scribed drug as indicated.

e Monitor the patient for adverse reactions.

e Assess the patient’s compliance with therapy at each follow-up
Visit.

Key nursing diagnoses

¢ Risk for injury related to adverse reactions

e Impaired physical mobility related to sedation
e Noncompliance related to long-term therapy

Planning outcome goals

e The risk to the patient will be minimized.

e The patient will be able to perform ADLs.

¢ The patient will exhibit behaviors that comply with long-term
therapy.

Implementation

¢ Administer oral forms of the drug with food to reduce GI irrita-
tion.

e Expect to adjust the dosage according to the patient’s response.
e Administer safety precautions if the patient has adverse CNS
reactions.

Evaluation

e Patient sustains no injury from adverse reactions.
¢ Patient maintains physical mobility.

e Patient complies with therapy and has no seizures.
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Sulfonamides

Sulfonamides are a group of compounds consisting of amides of
sulfanilic acid. They're known for their bacteriostatic effects; they
interfere with the functioning of the enzyme necessary for bacte-

Start zonisamide
at a low dose in
older patients

ria metabolism, growth, and multiplication. Zonisamide, a sulfon- because of the
amide, is approved for the adjunctive treatment of partial seizures possibility of renal
in adults. impairment.

Pharmacokinetics

Peak concentrations of zonisamide occur within 2 to 6 hours of
administration. The drug is widely distributed and is extensively - N
bound to erythrocytes. Zonisamide is metabolized by the CYP3A4

enzyme in the liver and is excreted in urine, primarily as the é\t\ A
parent drug and the glucuronide metabolite. Low doses should | ):*«-_JL
be initiated in elderly patients because of the possibility of renal .\. l ‘\‘\’}3‘

impairment.

Nl
Pharmacodynamics }T')

&
The precise mechanism of zonisamide is unknown, but it’s s
believed to involve stabilization of neuronal membranes and sup-
pression of neuronal hypersensitivity.

Pharmacotherapeutics

Zonisamide is approved only as adjunctive therapy for partial sei-
zures in adults. Despite its limited indication, it has demonstrated
usefulness in other types of seizure activity (infantile spasms and
myoclonic, generalized, and atypical absence seizures).

Drug interactions

Drugs that induce liver enzymes (such as phenytoin, carbamaze-
pine, or phenobarbital) increase the metabolism and decrease
the half-life of zonisamide. Concurrent use of zonisamide with
drugs that inhibit or induce CYP3A4 can be expected to increase
or decrease the serum concentration of zonisamide. Zonisamide
isn’t an inducer of CYP3A4, so it’s unlikely to affect other drugs
metabolized by the CYP3A4 system.

Adverse reactions

Common adverse reactions to zonisamide include:
e somnolence

e dizziness

e confusion
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anorexia
nausea The safety and
effectiveness of

diarrhea , A

ioht 1 zohisamide in chil-
welght loss dren younger than
rash.

age 16 hasn’t been

Slow she goes established.

Slow titration of the dosage and administration with meals may
decrease the incidence of adverse reactions.

Serious sides

More serious adverse reactions that have been associated

with zonisamide include:

e Stevens-Johnson syndrome

e toxic epidermal necrolysis

psychosis

aplastic anemia

e agranulocytosis

e oligohidrosis, hyperthermia, and heatstroke (in children).
Zonisamide is contraindicated in patients with allergies to

sulfonamides. Zonisamide is in category C for pregnancy, and its

disposition in breast milk is unknown. The safety and effective-

ness of the drug in children younger than age 16 hasn’t been estab-

lished. The use of zonisamide in patients with renal clearances of

less than 50 mL/minute isn’t recommended.

Nursing process

These nursing process steps are appropriate for patients undergo-
ing treatment with sulfonamide anticonvulsant drugs.

Assessment

e Obtain a history of the patient’s underlying condition before
therapy and reassess it regularly thereafter.

e Monitor the patient’s body temperature, especially during the
summer, because decreased sweating may occur (especially in chil-
dren ages 17 and younger), resulting in heatstroke and dehydration.
e Monitor the patient’s renal function periodically.

e Monitor the patient’s serum levels and response to the pre-
scribed drug as indicated.

e Monitor the patient for hypersensitivity or adverse reactions.

e Assess the patient’s compliance with therapy at each follow-up
visit.

Key nursing diagnoses
¢ Risk for injury related to adverse reactions



NEUROLOGIC AND NEUROMUSCULAR DRUGS

e Impaired physical mobility related to sedation
e Noncompliance related to long-term therapy

Planning outcome goals

¢ Risk to the patient will be minimized.

e The patient will be able to perform ADLs.

¢ The patient will exhibit behavior that complies with drug
therapy.

Implementation

¢ The drug may be taken with or without food. Tell the patient not
to bite or break the capsule.

e Use cautiously in the patient with hepatic or renal disease; he
may need slower adjustments and more frequent monitoring. If
the patient’s glomerular filtration rate is less than 50 mL/minute,
don’t use the drug.

® Reduce the dosage or discontinue the drug gradually; abrupt
withdrawal of the drug may cause increased frequency of seizures
or status epilepticus.

¢ Increase the patient’s fluid intake to help increase urine output
and help prevent renal calculi, especially if he has predisposing
factors.

e Expect to adjust the drug dosage according to the patient’s
response.

e Administer safety precautions if the patient has adverse CNS
reactions.

Evaluation

e Patient sustains no injury from adverse reactions.
e Patient maintains physical mobility.

e Patient complies with therapy and has no seizures.

Antimigraine drugs

A migraine, an episodic headache disorder, is one of the most
common primary headache disorders, affecting an estimated
24 million people in the United States. A migraine is usually
described as a unilateral headache pain that’s pounding, pulsating,
or throbbing. It may be preceded by an aura. Other symptoms typ-
ically associated with a migraine are sensitivity to light or sound,
nausea, vomiting, and constipation or diarrhea.

Current theories suggest that the symptoms of migraines are
due to vasodilation or to the release of vasoactive and proinflam-
matory substances from nerves in an activated trigeminal system.

Wﬁ
\ R ; Memory
‘W g jogger

‘ How can you

tell if it’s a

migraine or a head-
ache? Look at the
PAIN to see if the
patient has these
key symptoms:
Pain
Aura
Irritated by light

Nausea.
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So many choices

Treatment for migraines is targeted at altering an attack after

it’'s under way (abortive and symptomatic treatment) or prevent-
ing the attack before it begins. The choice of therapy depends

on the severity, duration, frequency, and degree of disability the
headache creates as well as the patient’s characteristics. Abortive
treatments may include analgesics (aspirin and acetaminophen),
nonsteroidal anti-inflammatory drugs (NSAIDs), ergotamine, 5-HT
agonists, and other, miscellaneous agents (such as isometheptene
combinations, intranasal butorphanol, metoclopramide, and corti-
costeroids). Prophylactic therapy includes beta-adrenergic block-
ers, tricyclic antidepressants, valproic acid, and NSAIDs, to name
a few.

This chapter is
giving me a
migraine!

5-HT agonists

The 5-HT agonists, commonly known as the triptans, are the
treatment of choice for moderate to severe migraine. Drugs
in this class include:

e almotriptan

e eletriptan

frovatriptan

naratriptan

rizatriptan

sumatriptan

zolmitriptan.

Pharmacokinetics

When comparing the triptans, key pharmacokinetic features are
onset of effect and duration of action. Most triptans have a half-
life of approximately 2 hours; almotriptan and eletriptan have half-
lives of 3 to 4 hours, naratriptan has a half-life of about 6 hours,
and frovatriptan has the longest half-life (25 hours) and the most
delayed onset of action.

Freedom of choice

All of the triptans are available in an oral formulation. Rizatriptan
is available in a rapid-dissolve tablet, and sumatriptan is also avail-
able in injectable and intranasal formulations. The injectable form
of sumatriptan has the most rapid onset of action.

Pharmacodynamics

Triptans are specific serotonin 5-HT; receptor agonists that result
in cranial vessel constriction as well as inhibition and reduction



NEUROLOGIC AND NEUROMUSCULAR DRUGS

of the inflammatory process along the trigeminal nerve pathway.
These actions may abort or provide symptomatic relief for a
migraine. Triptans are effective in controlling the pain, nausea,
and vomiting associated with migraines.

Pharmacotherapeutics

The choice of a triptan depends on patient preferences for dosage
form (if nausea and vomiting are present), presence of recurrent
migraine, and formulary restrictions. A patient experiencing nau-
sea and vomiting may prefer injectable or intranasal sumatriptan.
Recurrent migraines may respond better to triptans with longer
half-lives, such as frovatriptan and naratriptan; however, these
drugs have delayed onset of effects. Two newer triptans, almotrip-
tan and eletriptan, have rapid onset and an intermediate half-life.

Triptans have many contraindications and should not be used
in patients with certain conditions. (See Contra-triptans.)

More than 3 in 30

The safety of treating an average of more than three migraine
attacks in a 30-day period hasn’t been established.

Drug interactions

These drug interactions are possible when taking triptans:

e The administration of a triptan within 24 hours of treatment
with another 5-HT, agonist ergotamine-containing or ergot-type
medication (such as dihydroergotamine) may cause prolonged
vasospastic reactions. The use of ergot-containing medica-
tions and 5-HT agonists within 24 hours of each other should be
avoided.

A timely warning

e Eletriptan shouldn’t be used within at least 72 hours of treat-
ment with the following potent CYP3A4 inhibitors: ketoconazole,
itraconazole, nefazodone, clarithromycin, ritonavir, and nelfinavir
or other drugs that have demonstrated potent CYP3A4 inhibition.
e Almotriptan, rizatriptan, sumatriptan, and zolmitriptan shouldn’t
be used with or within 2 weeks of discontinuing an MAO inhibitor.
e Although rare, SSRIs, such as citalopram, fluoxetine, fluvox-
amine, paroxetine, and sertraline, have been reported to cause
weakness, hyperreflexia, and incoordination when coadminis-
tered with 5-HT; agonists. Monitor the patient closely if concomi-
tant treatment with a triptan and an SSRI is clinically warranted.
This reaction has also been reported with coadministration of a
triptan and sibutramine.
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Contra-triptans

Before administering triptans to a patient,
be aware of these contraindications.

A hearty no

Triptans are contraindicated in
patients with ischemic heart disease
(such as angina pectoris, history of
myocardial infarction, or documented
silent ischemia) and in patients who
have symptoms or findings consistent
with ischemic heart disease, coronary
artery vasospasm (including Prinzmet-
al’s variant angina), or other significant
underlying cardiovascular conditions.

No strokes allowed

Triptans shouldn’t be prescribed for
patients with cerebrovascular syndromes
(such as strokes of any type or transient
ischemic attacks) or for patients with
peripheral vascular disease, including, but
not limited to, ischemic bowel disease. Trip-
tans also shouldn't be given to patients with
uncontrolled hypertension or to patients
with hemiplegic or basilar migraines.

Not for the faint of heart

Triptans aren't recommended for use in
the patient who has coronary artery dis-
ease (CAD) or risk factors for CAD (such
as hypertension, hypercholesterolemia,
smoking, obesity, diabetes, a strong fam-
ily history of CAD, or age [risk increases in
surgically or physiologically menopausal
women and in men over age 40]) unless
a cardiovascular evaluation provides
satisfactory evidence that the patientis
reasonably free from underlying cardio-
vascular disease. If a triptan is used for a
patient who has any of these risk factors,
it's strongly recommended that the first
dose be administered in a doctor's office
or other medically staffed and equipped
facility.

It's further suggested that intermittent,
long-term users of 5-HT agonists or those
who have or acquire risk factors undergo
periodic cardiac evaluation.

That’s
quite a list
of adverse

reactions...

@

e The bioavailability of frovatriptan is 30% higher in a patient tak-
ing oral forms of hormonal contraceptives.

e Propranolol increases the bioavailability of zolmitriptan, rizat-
riptan, frovatriptan, and eletriptan.

Adverse reactions

Adverse reactions to triptans include:
¢ tingling

e warm or hot sensations or flushing
¢ nasal and throat discomfort

visual disturbances

paresthesia

dizziness
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weakness and fatigue

somnolence

chest pain or pressure

neck or throat pain

jaw pain or pressure

e dry mouth

e dyspepsia

® nausea

sweating

injection site reaction (subcutaneous sumatriptan)
taste disturbances (intranasal sumatriptan). | don't like the

ous cardiac events”
Serious cardiac events, including acute myocardial infarction, that triptans may
arrhythmias, and death, have been reported within a few hours trigger. Thank good-
after taking triptans. However, the incidence of these events is ness they're rarel
considered extremely low.

Nursing process

These nursing process steps are appropriate for patients
undergoing treatment with triptans.

Assessment

e Assess the patient’s condition before and during drug
therapy. These drugs aren’t intended for the patient with
ischemic heart disease or hemiplegic or basilar migraines.

e Obtain a list of the patient’s medication intake within the
previous 24 hours to prevent drug interactions. Use caution
when giving the drug to a patient who’s taking an MAO inhib-
itor or a CYP4503A4 or CYP4502D6 inhibitor. Don’t give the
drug with other serotonin agonist or ergotamine derivatives.
¢ Be alert for adverse reactions.

e Monitor the ECG in a patient with risk factors for coronary
artery disease (CAD) or with symptoms similar to those of CAD,
such as chest or throat tightness, pain, and heaviness.

e Evaluate the patient’s and family’s knowledge of drug therapy.

Key nursing diagnoses

e Acute pain related to the presence of an acute migraine attack
¢ Risk for injury related to drug-induced interactions

¢ Deficient knowledge related to drug therapy

Planning outcome goals

e The patient will state that pain is decreased.

e Risk of injury to the patient will be reduced.

¢ The patient and his family will verbalize an understanding of
drug therapy.
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"~ Teaching about migraine drugs

If migraine drugs are prescribed, review these points with the patient
and his caregivers:

* Take the drug exactly as prescribed, such as only when you're having
a migraine, and repeat the dosage as per the prescriber’s orders. Don't
exceed the prescribed dosage.

* Avoid possible migraine triggers, such as cheese, chocolate, citrus
fruits, caffeine, and alcohol.

* Don't take other medicines, over-the-counter preparations, or herbal
preparations without first consulting with your prescriber. Drug interac-
tions can occur.

 Immediately report adverse reactions (chest, throat, jaw, or neck tight-
ness, pain, or heaviness) to the prescriber and discontinue use of the
drug until further notice.

* Use caution when driving or operating machinery while taking mi-
graine drugs.

Implementation

e Give the dose as soon as the patient complains of migraine
symptoms.

e Reduce the dosage in a patient with poor renal or hepatic function.
e Repeat the dose as ordered and as needed, and monitor the
patient for effect.

e Don’t give more than two doses within 24 hours.

Evaluation

e Patient’s symptoms are alleviated and the patient is free from
pain.

e Patient doesn’t develop serious complications from drug inter-
actions.

¢ Patient and his family state an understanding of drug therapy.
(See Teaching about migraine drugs.)

Ergotamine preparations

Ergotamine and its derivatives may be used as abortive or symp-
tomatic therapy for migraines.
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Common preparations used for migraines include:
e ergotamine—sublingual or oral tablet or suppository (combined
with caffeine)
e dihydroergotamine—injectable or intranasal.

Pharmacokinetics

Ergotamine is incompletely absorbed from the GI tract. The intra-
nasal form of dihydroergotamine is rapidly absorbed. Peak plasma
concentrations, following subcutaneous injection, occur within

45 minutes, and 90% of the dose is plasma protein bound. Ergota-
mine is metabolized in the liver, and 90% of the metabolites are
excreted in bile; traces of unchanged drug are excreted in urine.

Pharmacodynamics

Ergotamine-derivative antimigraine effects are believed to be due When prescribed
to a blockade of neurogenic inflammation. These drugs also act for migraines,

as partial agonists or antagonists at serotonin, dopaminergic, and an Ergomr.nm
alpha-adrenergic receptors, depending on their site. Ergotamine preparation

is commonly
preparations commonly need to be prescribed with antiemetic accompanied by an
preparations when used for migraines. antiemetic.
Dihydroergotamine, a hydrogenated form of ergotamine, dif-
fers mainly in the degree of activity. It has less vasoconstrictive
action than ergotamine and much less emetic potential.
Pharmacotherapeutics (ﬁ;}
Ergotamine preparations are used to prevent or treat .";'- I
vascular headaches, such as migraines, migraine variants, ,—ﬁ:l\q\ o "‘"1
and cluster headaches. Dihydroergotamine is used when v {f { ’%ﬁ il o %
rapid control of migraines is desired or when other routes G ;rf j {f { ﬂ}l\[ L,: h
are undesirable. ?// B N) \I“ | < | & !
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These drug interactions can occur in a patient taking
ergotamine preparations:

Getting cold feet

e Propranolol and other beta-adrenergic blockers close the natu-
ral pathway for vasodilation in the patient receiving ergotamine
preparations, resulting in excessive vasoconstriction and cold
extremities.

e The patient may be at increased risk for weakness, hyperflex-
ion, and incoordination when ergotamine preparations are used
with SSRIs.



e Sumatriptan may cause an additive effect when taken with er-
gotamine derivatives, increasing the risk of coronary vasospasm.
An ergotamine preparation shouldn’t be given within 24 hours of
administration of a triptan.

¢ Drugs inhibiting CYP3A4 enzymes (such as erythromycin, cla-
rithromycin, troleandomycin, ritonavir, nelfinavir, indinavir, and
azole-derivative antifungal agents) may alter the metabolism of
ergotamine, resulting in increased serum concentrations of ergota-
mine. This increases the risk of vasospasm and cerebral or periph-
eral ischemia. These drugs shouldn’t be used together.

e Vasoconstrictors may cause an additive effect when given with
ergotamine preparations, increasing the risk of high blood pres-
sure.

Adverse reactions

Adverse reactions to ergotamine derivatives include:
nausea
vomiting
numbness
tingling
muscle pain
leg weakness
e jtching.
Prolonged administration of ergotamine derivatives may result
in ergotism, gangrene, and rebound headaches.

Nursing process

These nursing process steps are appropriate for patients undergo-
ing treatment with ergotamine preparations.

Assessment

e Assess the patient for coronary, cerebral, or peripheral vascular
disease; hypertension; and liver or kidney disease. These are con-
traindications to the use of ergotamine preparations.

e Assess the patient’s condition before and during drug therapy.

e Be alert for adverse reactions and drug interactions.

On the rebound

e Be alert for ergotamine rebound or an increase in the frequency
and duration of headaches, which may occur if the drug is discon-
tinued suddenly.

e Monitor the ECG in a patient with risk factors for CAD or with
symptoms similar to those of CAD, such as chest or throat tight-
ness, pain, and heaviness.

e Evaluate the patient’s and family’s knowledge of drug therapy.
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Key nursing diagnoses

e Acute pain related to the presence of an acute migraine attack
¢ Risk for injury related to drug-induced interactions

e Deficient knowledge related to drug therapy

Planning outcome goals

e The patient will acknowledge a decrease in pain.

¢ Risk of injury to the patient will be reduced.

e The patient and his family will verbalize an understanding of
drug therapy.

Implementation

e Give the dose as soon as the patient complains of migraine
symptoms.

e Avoid prolonged administration and don’t exceed the recom-
mended dosage.

¢ Tell the patient to withhold food and drink while the sublingual
tablets are dissolving. Sublingual tablets are preferred during the
early stage of an attack because of their rapid absorption.

e Monitor the patient for signs of vasoconstriction and report
them to the prescriber.

Evaluation

e Patient’s symptoms are alleviated, and the patient is free from
pain.

e Patient doesn’t develop serious complications from drug inter-
actions.

e Patient and his family state an understanding of drug therapy.

Quick quiz

1. A 15-year-old patient has a tonic-clonic seizure disorder and
is prescribed phenytoin. Which term best describes the absorption
rate of oral phenytoin?

A. Rapid

B. Slow

C. Erratic
D. Moderate

Answer: B. Phenytoin is absorbed slowly through the GI tract.
It’s absorbed much more rapidly when administered IV.
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2.  An ll-year-old patient develops myoclonic seizures. Which
potential adverse reaction makes it unlikely that valproate will be
prescribed for this patient?

A. Liver toxicity

B. CNS sedation

C. Respiratory depression

D. Hyperthermia

Answer: A. When administered to children and patients taking
other anticonvulsants, valproate carries a risk of potentially fatal
liver toxicity.

3.  Anticonvulsants fall into several major classes, including:
A. anticholinergics.
B. fluoroquinolones.
C. succinimides.
D. dopaminergics.

Answer: C. Major classes of anticonvulsants include succin-
imides, hydantoins, barbiturates, benzodiazepines, and sulfon-
amides.

4. A 48-year-old patient has been prescribed trihexyphenidyl to
treat Parkinson’s disease. Which adverse reaction to this drug can
be dose-related?

A. Excessive salivation

B. Dryness of mouth

C. Bradycardia

D. Constipation

Answer: B. Dry mouth may be a dose-related adverse effect of
trihexyphenidyl therapy.

5.  The effectiveness of levodopa can be reduced when taking:
A. pyridoxine.
B. amantadine.
C. bromocriptine.
D. topiramate.

Answer: A. Levodopa’s effectiveness can be reduced when taking
pyridoxine (vitamin Bg), phenytoin, benzodiazepines, reserpine,
and papaverine.

6.  Barbiturate anticonvulsants are effective in treating all of
these seizure types except:

partial seizures.

tonic-clonic seizures.

febrile seizures.

absence seizures.

oSaQw»
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Answer: D. Barbiturate anticonvulsants are effective in treating
partial, tonic-clonic, and febrile seizures. They're an ineffective
treatment for absence seizures.

Scoring

Tl It you answered all six questions correctly, marvelous! Your
knowledge has a rapid onset and long duration.

Y¢¢ If you answered four or five questions correctly, congrats! You
obviously answered these questions about neurologic drugs
logically.

V¢ If you answered fewer than four questions correctly, don’t worry.

Just give yourself another dose of this chapter and recheck
the results.

You handled
this chapter
s0 gracefully.

Should we dance
into the next

one?



Pain medications
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In this chapter, you'll learn:
v el

Just the facts

4 classes of drugs used to control pain
¢ uses and actions of these drugs

4 absorption, distribution, metabolization, and excretion of
these drugs

4 drug interactions and adverse reactions to these drugs.

Drugs and pain control

Drugs used to control pain range from mild, over-the-counter
(OTC) preparations, such as acetaminophen, to potent general
anesthetics. Drug classes in this category include:

¢ nonopioid analgesics, antipyretics, and nonsteroidal anti-inflam-
matory drugs (NSAIDs)

¢ opioid agonist and antagonist drugs

¢ anesthetic drugs.

Nonopioid analgesics, antipyretics,
and NSAIDs

Nonopioid analgesics, antipyretics, and NSAIDs are a broad group
of pain medications. In addition to pain control, they produce anti-
pyretic (fever control) and anti-inflammatory effects. They can be
used alone or as adjuvant medications. These drugs have a ceiling
effect, and no physical dependence is associated with them.

The drug classes included in this group are:
¢ salicylates (especially aspirin), which are widely used
e acetaminophen, a para-aminophenol derivative
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e NSAIDs (nonselective and selective)
¢ phenazopyridine hydrochloride, a urinary tract analgesic.

We salicylates

Sali Cyl ates are among the most
commonly used
Salicylates are among the most commonly used pain medications. medications.

They're used to control pain and reduce fever and inflammation.

Cheap, easy, and reliable

Salicylates usually cost less than other analgesics and are
readily available without a prescription. Aspirin is the most - \ R
commonly used salicylate for anti-inflammatory drug therapy. ,S\__k {: o 2= @9 1

Other salicylates include: Y J?% \\ 7
¢ choline magnesium trisalicylate 0 )2\ {("“')L
o diflunisal SO
¢ olsalazine.

Pharmacokinetics (how drugs circulate)

Taken orally, salicylates are partially absorbed in the stomach
but are primarily absorbed in the upper part of the small intes-
tine. The pure and buffered forms of aspirin reabsorb readily,
but sustained-release and enteric-coated salicylate preparations
or food or antacids in the stomach delay absorption. Enteric-
coated products are slowly absorbed and not suitable for acute
effects. They cause less GI bleeding and may be better suited for
long-term therapy, such as for arthritis. Absorption after rectal
administration is slow and variable, depending on how long the
suppository is retained.

Dynamite distribution, marvelous metabolism

Salicylates are distributed widely throughout body tissues and
fluids, including breast milk. In addition, they easily cross the

placenta. The liver metabolizes salicylates extensively into sev- I'm great at
eral metabolites. The kidneys excrete the metabolites and some metabolizing

salicylates into
unchanged drug. metabolites!

Pharmacodynamics (how drugs act)

The different effects of salicylates stem from their separate
mechanisms of action. They relieve pain primarily by inhibiting
the synthesis of prostaglandin. (Recall that prostaglandin is a
chemical mediator that sensitizes nerve cells to pain.) In addi-
tion, they may reduce inflammation by inhibiting prostaglandin
synthesis and release that occur during inflammation.
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Sweating goes up, temperature goes down

Salicylates reduce fever by stimulating the hypothalamus and pro-
ducing peripheral blood vessel dilation and increased sweating.
This promotes heat loss through the skin and cooling by evapora-
tion. Also, because prostaglandin E increases body temperature,
inhibiting its production lowers fever.

Bonus effect

One salicylate, aspirin, inhibits platelet aggregation (the clumping
of platelets to form a clot) by interfering with the production of
thromboxane A,, a substance necessary for platelet aggregation.
Unlike aspirin, NSAIDs’ effects on platelet aggregation are tempo-
rary. As a result, aspirin can be used to enhance blood flow during
myocardial infarction (MI) and to prevent an event such as recur-
rent MI.

Pharmacotherapeutics (how drugs are used)

Salicylates are primarily used to relieve pain and reduce fever.
However, they don't effectively relieve visceral pain (pain from
the organs and smooth muscle) or severe pain from trauma. They
can also be used to reduce an elevated body temperature in con-
junction with relieving headache and muscle ache. When used to
reduce inflammation in rheumatic fever, rheumatoid arthritis, and
osteoarthritis, salicylates can provide considerable relief within 24
hours.

How low can you go?

No matter what the clinical indication, the main guideline of
salicylate therapy is to use the lowest dose that provides relief.
This reduces the likelihood of adverse reactions. (See Salicylate
warning.)

Drug interactions

Because salicylates are highly protein bound, they can interact
with many other protein-bound drugs by displacing those drugs
from sites to which they normally bind. This increases the serum
concentration of the unbound active drug, causing increased phar-
macologic effects (the unbound drug is said to be potentiated).
Here are some drug interactions that may occur:

e Oral anticoagulants, heparin, methotrexate, oral antidiabetic
agents, and insulin are among the drugs that have increased
effects or risk of toxicity when taken with salicylates.

e Probenecid, sulfinpyrazone, and spironolactone may have
decreased effects when taken with salicylates.

A

"

Before you
give that drug

Salicylate
warning

Before administering
salicylates to a patient,
be aware of its risks to
special populations:

e Children and
teenagers: Avoid the use
of aspirin and salicylates
to treat flulike symptoms
or chickenpox because
Reye’s syndrome may
develop.

e Surgical patients: If
possible, discontinue
aspirin 1 week before
surgery because of the
risk of postoperative
bleeding.

* Asthmatics: Be aware
that these patients are
more likely to develop
bronchospasm, urti-
caria, angioedema, or
shock when salicylates
are administered.




PAIN MEDICATIONS

e Corticosteroids may decrease plasma salicylate levels and
increase the risk of ulcers.

e Alkalinizing drugs and antacids may reduce salicylate levels.

e The antihypertensive effects of angiotensin-converting enzyme
(ACE) inhibitors and beta-adrenergic blockers (commonly called
beta blockers) may be reduced when these drugs are taken con-
comitantly with salicylates.

e NSAIDs may have reduced therapeutic effects and an increased

risk of GI effects when taken with salicylates. Children with
chickenpox or flulike

. symptoms shouldn’t
Adverse reactions ke oalicylates
The most common adverse reactions to salicylates include gastric because of the risk
distress, nausea, vomiting, and bleeding tendencies. (Choline mag- of Reye’s syndrome.
nesium is a salicylate that doesn’t increase bleeding time.) Other
adverse reactions include:

e hearing loss (when taken for prolonged periods) -

e diarrhea 5 } s

e thirst ~do Y o
"/ LR

e tinnitus %\{ ﬁ" S-f ;

e confusion

e dizziness

e impaired vision

¢ hyperventilation (rapid breathing)

e Reye’s syndrome (when given to children with chick-
enpox or flulike symptoms).

Nursing process

These nursing process steps are appropriate for patients undergo-
ing treatment with salicylates.

Assessment

e Assess the patient’s level of pain and inflammation before ther-
apy begins and evaluate drug effectiveness after administration.

e Monitor the patient for signs and symptoms of bleeding. Assess
bleeding time if he’s scheduled to undergo surgery.

e Monitor the patient’s ophthalmic and auditory function before
drug therapy and periodically thereafter to detect toxicity.

e Periodically monitor complete blood count (CBC), platelet
count, prothrombin time (PT), and hepatic and renal function to
detect abnormalities.

e Be alert for adverse reactions and drug interactions. Watch for
bronchospasm in the patient with aspirin hypersensitivity, rhinitis
or nasal polyps, or asthma.
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e During long-term therapy, monitor serum salicylate levels. A
therapeutic level in a patient with arthritis is 10 to 30 mg/mL.
e Evaluate the patient’s and family’s knowledge of drug therapy.

Key nursing diagnoses

e Acute pain related to the underlying process
¢ Risk for injury related to adverse reactions

¢ Deficient knowledge related to drug therapy

Planning outcome goals

e The patient will acknowledge a reduction in pain.

® No serious complications will occur while the patient is on drug
therapy.

e The patient and his family will verbalize an understanding of the
purpose and intended effect of drug therapy.

Implementation
¢ Give aspirin with food, milk, antacids, or a large glass of water
to reduce GI reactions.

A hard pill to swallow

e [f the patient has trouble swallowing the drug, crush tablets or
mix them with food or fluid. Don’t crush enteric-coated aspirin.

If salicylates are prescribed, review these points with the * Take the drug with food or milk to prevent Gl upset.

patient and his caregivers: * Don’t chew enteric-coated products.

* If receiving high-dose prolonged treatment, maintain * Notify the prescriber about severe or persistent adverse
adequate fluid intake and watch for petechiae, bleeding reactions.

gums, and signs of Gl bleeding. Use a soft toothbrush. * Be sure to safely store medications in the home.

* Be aware that various over-the-counter (OTC) prepara- Aspirin ingestion is a leading cause of poisoning in

tions contain aspirin. Because numerous drug interactions  children. Keep aspirin and other drugs out of children’s
are possible when taking aspirin, check with the prescrib-  reach. Use child-resistant containers in households with
er or pharmacist before taking herbal preparations or OTC  children.

medications containing aspirin. * |f salicylate therapy will be long term, be sure to follow
* Avoid alcohol consumption during drug therapy. the prescriber’s orders for monitoring laboratory values,
* Restrict caffeine intake during drug therapy. especially blood urea nitrogen and creatinine levels, liver

* Take the drug as directed to achieve the desired effect. function, and complete blood count.
Know that the benefits of drug therapy may not be notice-
able for 2 to 4 weeks.
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e Withhold the dose and notify the prescriber if bleeding, salicyl-
ism (salicylate poisoning, characterized by tinnitus or hearing
loss), or adverse GI reactions occur.

e Stop aspirin 5 to 7 days before elective surgery as ordered. / \
Be sure not to

crush me before

Evaluation giving me to your
¢ Patient states that pain is relieved. patient because
e Patient remains free from adverse GI effects throughout drug enteric-coated aspi-

rins are made to
protect the lining of
the stomach.

therapy.
e Patient and his family state an understanding of drug therapy.
(See Teaching about salicylates, page 143.)

Acetaminophen

f'“ 1=
Although the class of para-aminophenol derivatives includes two /fp !
drugs — phenacetin and acetaminophen — only acetaminophen [ v | JER
is available in the United States. Acetaminophen is an OTC drug “' }
that produces analgesic and antipyretic effects. It appears in = )\ﬂ- . { \/;g
many products designed to relieve pain and symptoms =+
associated with colds and influenza. \ )’

Pharmacokinetics

Acetaminophen is absorbed rapidly and completely from the GI
tract. It’s also absorbed well from the mucous membranes of the
rectum. It’s widely distributed in body fluids and readily crosses
the placenta. After the liver metabolizes acetaminophen, it’s
excreted by the kidneys and, in small amounts, in breast milk.

Pharmacodynamics

Acetaminophen reduces pain and fever but, unlike salicylates, it
doesn’t affect inflammation or platelet function. It may potenti-
ate the effects of warfarin and increase International Normalized
Ratio values.

Mystery theater

The pain-control effects of acetaminophen aren’t well understood.
It may work in the central nervous system (CNS) by inhibiting
prostaglandin synthesis and in the peripheral nervous system in
some unknown way. It reduces fever by acting directly on the
heat-regulating center in the hypothalamus.

Pharmacotherapeutics

Acetaminophen is used to reduce fever and relieve headache,
muscle ache, and general pain. In addition, the American Arthritis
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Association has indicated that acetaminophen is an effective pain
reliever for some types of arthritis.

Child’s play
Acetaminophen is the drug of choice to treat fever and flulike
symptoms in children.

Acetaminophen

. . is commonly used
Drug Interactions to treat fever and
Acetaminophen can produce these drug interactions: flulike symptoms in
¢ It may slightly increase the effects of oral anticoagulants, such children.
as warfarin, and thrombolytic drugs.
e The risk of liver toxicity is increased when phenytoin, barbi-
turates, carbamazepine, rifampin, and isoniazid are combined
with acetaminophen. This risk is also increased with chronic
alcohol use.
e The effects of loop diuretics and zidovudine may be reduced
when taken with acetaminophen.

Adverse reactions

Most patients tolerate acetaminophen well. Unlike the salicy-
lates, acetaminophen rarely causes gastric irritation or bleeding
tendencies. However, it may cause liver toxicity, and the total
daily dose should be monitored.

Other adverse reactions include:
e skin rash
¢ hypoglycemia (with overdose)
® peutropenia.

Nursing process

These nursing process steps are appropriate for patients undergo-
ing treatment with acetaminophen.

Assessment

e Assess the patient’s level of pain and inflammation before ther-
apy begins, and evaluate drug effectiveness after administration.

e Assess the patient’s medication history. Many OTC products and
combination prescription pain products contain acetaminophen
and must be considered when calculating the total daily dosage.

e Be alert for adverse reactions and drug interactions.

e Evaluate the patient’s and family’s knowledge of drug therapy.

Key nursing diagnoses

e Acute pain related to underlying process

¢ Risk for injury related to adverse reactions

¢ Deficient knowledge related to drug therapy



PAIN MEDICATIONS

Planning outcome goals
e The patient will acknowledge a reduction in pain.

® No serious complications will occur while the patient is on drug

therapy.

e The patient and his family will verbalize an understanding of the

purpose and intended effect of drug therapy.

Implementation

¢ Administer the liquid form of the drug to children and other
patients who have difficulty swallowing,.

Deducing the dosage

e When giving oral preparations, calculate the dosage based on

the concentration of drug because drops and elixir have different

concentrations (for example, 80 versus 120 mg/mL).
e Use the rectal route in young children and other patients for
whom oral administration isn’t feasible.

Evaluation

e Patient states that pain is relieved.

¢ Patient remains free from adverse effects throughout drug therapy.

e Patient and his family state an understanding of drug therapy.
(See Teaching about acetaminophen.)

Check your
patient’s
medication history
for combination
pain products
that contain
acetaminophen;
you'll need to
consider that when
calculating the total
daily acetaminophen
dosage. Let’s see,
divide that by two...

If acetaminophen is prescribed, review
these points with the patient and his
caregivers:

* Consult a prescriber before giving the
drug to children younger than age 2.

* Be aware that the drug is for short-term
use only. A prescriber should be con-
sulted if the drug is to be administered to
children for more than 5 days or to adults
for more than 10 days.

* Don't use the drug for marked fever
(over 103.1° F [39.5° C]), fever persisting
longer than 3 days, or recurrent fever, un-
less directed by a prescriber.

 Be aware that high doses or unsupervised
long-term use can cause liver damage.
Excessive ingestion of alcoholic beverages
may increase the risk of hepatotoxicity.

* Keep track of daily acetaminophen intake,
including over-the-counter and prescription
medications. Don't exceed the total recom-
mended dose of acetaminophen per day
because of the risk of hepatotoxicity.

* Be aware that the drug is found in breast
milkin low levels (less than 1% of the dose).
The drug is safe for short-term therapy in
breast-feeding women as long as the rec-
ommended dose isn't exceeded.
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Nonselective NSAIDs

As their name suggests, nonsteroidal anti-inflammatory drugs, or
NSAIDs, are typically used to combat inflammation. Their anti-
inflammatory action equals that of aspirin. They also have analge-
sic and antipyretic effects.

Nonselective NSAIDs inhibit prostaglandin synthesis by block-
ing two enzymes known as cyclooxygenase-1 (COX-1) and cyclo-
oxygenase-2 (COX-2). These drugs (called COX-1 and COX-2
inhibitors) include indomethacin, ibuprofen, diclofenac, etodolac,
fenoprofen, flurbiprofen, ketoprofen, ketorolac, mefenamic acid,
meloxicam, nabumetone, naproxen, oxaprozin, and sulindac.

Selective NSAIDs selectively block COX-2 enzymes, thereby
inhibiting prostaglandin synthesis. This selective inhibition of
COX-2 produces the analgesic and anti-inflammatory effects with-
out causing the adverse GI effects associated with COX-1 inhibition
by nonselective NSAIDs. (See NSAIDs: Ibuprofen, page 148.)

Pharmacokinetics

All NSAIDs (nonselective and selective) are absorbed in the GI
tract. They're mostly metabolized in the liver and excreted primar-
ily by the kidneys.

Pharmacodynamics

Inflammatory disorders produce and release prostaglandins from
cell membranes, resulting in pain. Nonselective NSAIDs produce
their effects by inhibiting prostaglandin synthesis and cyclooxy-
genase activity. NSAIDs inhibit both isoenzymes of cyclooxy-
genase, COX-1 and COX-2, which convert arachidonic acid into
prostaglandins. COX-1 produces prostaglandins that maintain

the stomach lining, whereas COX-2 produces prostaglandins that
mediate an inflammatory response. Therefore, COX-1 inhibition is
associated with NSAID-induced GI toxicity, whereas COX-2 inhibi-
tion alleviates pain and inflammation.

Pharmacotherapeutics

NSAIDs are primarily used to decrease inflammation. They're also
used to relieve pain but are seldom prescribed to reduce fever.
(See Nonselective NSAIDs warning.)

All in favor?

The following conditions respond favorably to treatment with
NSAIDs:

¢ ankylosing spondylitis (an inflammatory joint disease that first
affects the spine)

Before you
give that drug

Nonselective
NSAIDs
warning

Before administering

a nonsteroidal anti-
inflammatory drug
(NSAID) to a patient,

be aware of its risks to
special populations:

* Children: Some
NSAIDs aren’t recom-
mended for use in
children.

* Elderly people: The
risk of ulcers increases
with age.

* Pregnant women:
Ketoprofen, naproxen,
flurbiprofen, and diclof-
enac are category B
drugs. Etodolac, ketoro-
lac, meloxicam, nabu-
metone, and oxaprozin
are category C drugs.

* Nursing mothers:
Most NSAIDs are ex-
creted in breast milk. In
general, nonselective
NSAIDs shouldn’t be
administered to nursing
mothers.
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Actions

* Interferes with the prostaglandins in-
volved in pain; appears to sensitize pain
receptors to mechanical stimulation or to
other chemical mediators (such as brady-
kinin and histamine)

J#=)\ NSAIDs: Ibuprofen

Indications

* Rheumatoid arthritis
e Osteoarthritis

* Juvenile arthritis

* Mild to moderate pain
* Fever

* Inhibits synthesis of prostaglandins pe-
ripherally and possibly centrally

* Inhibits prostaglandin synthesis and
release during inflammation

* Suppresses prostaglandin synthesis in
the central nervous system, causing an
antipyretic effect

Nursing considerations

* Monitor the patient for adverse effects,
such as bronchospasm, Stevens-Johnson
syndrome, hematologic disorders, and
aseptic meningitis.

* Keep in mind that it may take 1to 2
weeks to achieve full anti-inflammatory
effects.

* Be aware that the drug may mask the
signs and symptoms of infection.

e moderate to severe rheumatoid arthritis (an inflammatory dis-
ease of peripheral joints)

e osteoarthritis (a degenerative joint disease) in the hip, shoulder,
or other large joints

e osteoarthritis accompanied by inflammation

e acute gouty arthritis (urate deposits in the joints)

e dysmenorrhea (painful menstruation)

® migraines

® bursitis

¢ tendinitis

e mild to moderate pain.

Drug interactions

Many drugs can interact with NSAIDs, especially with indometha-
cin and sulindac. Because they’re highly protein bound, NSAIDs
are likely to interact with other protein-bound drugs. Such drugs
as fluconazole, phenobarbital, rifampin, ritonavir, and salicylates
affect NSAIDs, whereas NSAIDs affect oral anticoagulants, ami-
noglycosides, ACE inhibitors, beta-adrenergic blockers, digoxin,
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phenytoin, and others. Lithium toxicity can result when lithium is
taken with ibuprofen.

Adverse reactions

All NSAIDs produce similar adverse reactions, which can include:
e abdominal pain and bleeding
® anorexia

e diarrhea

® nausea

ulcers

liver toxicity

drowsiness

headache

dizziness

confusion

tinnitus

vertigo

depression

bladder infection

blood in urine

e kidney necrosis

® hypertension

e heart failure

e pedal edema.

Nursing process

These nursing process steps are appropriate for patients undergo-
ing treatment with nonselective NSAIDs.

Assessment

e Obtain an assessment of the patient’s underlying condition
before starting drug therapy.

e Assess the patient’s level of pain and inflammation before ther-
apy begins, and evaluate drug effectiveness after administration.
e Monitor the patient for signs and symptoms of bleeding. Assess
bleeding time if he’s expected to undergo surgery.

e Monitor the patient’s ophthalmic and auditory function before
and periodically during therapy to detect toxicity.

e Monitor CBC, platelet count, PT, and hepatic and renal function
periodically to detect abnormalities.

¢ Be alert for adverse reactions and drug interactions. Watch for
bronchospasm in the patient with aspirin hypersensitivity, rhinitis
or nasal polyps, or asthma.

e Evaluate the patient’s and family’s knowledge of drug therapy.
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If nonselective nonsteroidal anti-inflam- * Recognize and report signs and symp-
matory drugs (NSAIDs) are prescribed, toms of Gl bleeding, such as dark-colored
review these points with the patient and stools, blood in urine, and unusual bleed-
his caregivers: ing (for example, in the gums).

* Take the drug as directed to achieve the = Use sunblock, wear protective clothing,
desired effect. Be aware that the benefits ~ and avoid prolonged exposure to sunlight

of some types of therapy may not be during therapy.

achieved for 2 to 4 weeks. * If taking the medication as long-term

* Take the drug with meals or milk to re- therapy, check with the prescriber about
duce adverse Gl effects. the need for monitoring of laboratory

* Don’t exceed the recommended daily values, especially blood urea nitrogen and
dosage, don't give the drug to children creatinine levels, liver function, and com-
younger than age 12, and don't take the plete blood count.

drug for extended periods without con- * Notify the prescriber about severe or
sulting a prescriber. persistent adverse reactions.

* Be aware that using the drug with  Don't take other medications, over-the-
aspirin, alcohol, or corticosteroids may counter products, or herbal products with-
increase the risk of adverse Gl effects. out first consulting with the prescriber.

Key nursing diagnoses

¢ Acute pain related to the underlying condition
¢ Risk for injury related to adverse reactions

e Deficient knowledge related to drug therapy

Planning outcome goals

e The patient will acknowledge a reduction in pain.

e No serious complications will occur while the patient is on drug
therapy.

e The patient and his family will verbalize an understanding of the
purpose and intended effect of drug therapy.

Implementation

e Administer oral NSAIDs with 8 oz (240 mL) of water to ensure
adequate passage into the stomach. Have the patient sit up for 15
to 30 minutes after taking the drug to prevent it from lodging in
the esophagus.

e As needed, crush tablets or mix with food or fluid to aid
swallowing.
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Stomach soothers

e Give the drug with meals or milk or administer it with antacids
to reduce adverse GI reactions.

¢ Notify the prescriber if the drug is ineffective.

¢ [frenal or hepatic abnormalities occur, stop the drug and notify
the prescriber.

Evaluation

e Patient states that pain is relieved.

e Patient remains free from adverse effects throughout drug therapy.
e Patient and his family state an understanding of drug therapy.
(See Teaching about nonselective NSAIDs.)

Selective NSAIDs

Prostaglandins produced by COX-2 are associated with pain

and inflammation. The selective NSAIDs (also called COX-2
inhibitors) are NSAIDs that selectively block COX-2, relieving
pain and inflammation. They produce fewer adverse effects, such
as stomach damage, than do nonselective NSAIDs. The only cur-
rently available selective NSAID is celecoxib.

Pharmacokinetics

Celecoxib is highly protein bound, primarily to albumin, and is
extensively distributed into the tissues. Peak levels occur within 3
hours, and steady plasma states can be expected in 5 days, if given
in multiple doses. Celecoxib is metabolized in the liver, with less
than 3% unchanged, and excreted in urine and feces.

Pharmacodynamics

Celecoxib produces its effect by selectively blocking the COX-2
enzyme, thereby inhibiting prostaglandin synthesis.

Less than the rest

This selective inhibition of COX-2 produces analgesic and anti-
inflammatory effects without the adverse GI effects associated
with COX-1 inhibition by nonselective NSAIDs. However, some
degree of COX-1 inhibition still occurs.

Pharmacotherapeutics

Celecoxib is primarily used to provide analgesia and to decrease
inflammation. It’s particularly useful in the treatment of osteoar-
thritis, rheumatoid arthritis, acute pain, primary dysmenorrhea,
and familial adenomatous polyposis.
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Drug interactions

Because celecoxib is metabolized by the liver, drug interactions
have been identified. For example:

e Celecoxib decreases the clearance of lithium, which can result
in lithium toxicity.

e It reduces the antihypertensive effects of ACE inhibitors and
diuretics.

e When celecoxib is taken with warfarin, increased PT levels and
bleeding complications can occur.

e Celecoxib interacts with herbal preparations that increase

the risk of bleeding, such as dong quai, feverfew, garlic, ginger,
ginkgo, horse chestnut, and red clover.

Adverse reactions

These adverse reactions may occur with celecoxib:

dyspepsia

nausea and vomiting

GI ulcers (to a lesser degree than with nonselective NSAIDs)
hypertension

fluid retention

peripheral edema

dizziness

headache

e rash.

Nursing process Woe is mel

Celecoxib has been
These nursing process steps are appropriate for patients undergo- linked to a relatively

ing treatment with selective NSAIDs (COX-2 inhibitors). high riek of heart
attack.

Assessment

e Obtain an assessment of the patient’s underlying condition

before starting drug therapy.

e Obtain an accurate list of the patient’s allergies. If he’s allergic

to or has anaphylactic reactions to sulfonamides, aspirin, or other

NSAIDs, he may also be allergic to selective NSAIDs.

e Assess the patient’s level of pain and inflammation before ther-

apy begins, and evaluate drug effectiveness after administration.

e Monitor the patient for signs and symptoms of bleeding. Assess

bleeding time if he requires surgery.

e Monitor the patient’s ophthalmic and auditory function before

therapy and periodically thereafter to detect toxicity.

e Periodically monitor CBC, platelet count, PT, and hepatic and

renal function to detect abnormalities.
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drugs (NSAIDs) or cyclooxygenase-2
(COX-2) drugs are prescribed, review
these points with the patient and his
caregivers:

* Report a history of allergic reactions to
sulfonamides, aspirin, or other NSAIDs
before starting therapy.

* Immediately report to the prescriber
signs of Gl bleeding (such as bloody
vomitus, blood in urine or stool, and
black, tarry stools), rash, and unexplained
weight gain or edema.

* Notify the prescriber if you become

nant while taking this drug.
* Take the drug with food if stomach up-
setoccurs.

If selective nonsteroidal anti-inflammatory

pregnant or are planning to become preg-

Teaching about selective NSAIDs

* Be aware that all NSAIDs, including
COX-2 inhibitors, may adversely affect the
liver. Signs and symptoms of liver toxicity
include nausea, fatigue, lethargy, itching,
jaundice, right upper quadrant tender-
ness, and flulike symptoms. Stop therapy
and seek immediate medical advice if any
of these signs and symptoms develops.

* Be aware that it may take several days
to feel consistent pain relief.

* Don't take other medications, over-the-
counter products, or herbal remedies un-
less first approved by the prescriber.

e Inform all health care providers that
you're taking this medication.

* Avoid or minimize the use of alcoholic
beverages because alcohol increases
gastric irritation and the risk of bleeding.

e Closely monitor the patient on celecoxib for signs or symptoms of
MI. This drug has been linked to a relatively high risk of heart attacks.
e Evaluate the patient’s and family’s knowledge of drug therapy.

Key nursing diagnoses

¢ Acute pain related to the underlying condition
¢ Risk for injury related to adverse reactions

¢ Deficient knowledge related to drug therapy

Planning outcome goals

e The patient will acknowledge a reduction in pain.

* No serious complications will occur while the patient is on drug
therapy.

e The patient and his family will verbalize an understanding of the
purpose and intended effect of drug therapy.

Implementation
e Although the drug can be given without regard to meals, food
may decrease GI upset.
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e Before starting treatment, be sure to rehydrate the patient.

e Although the drug may be used with low aspirin dosages, the
combination may increase the risk of GI bleeding.

e NSAIDs such as celecoxib can cause fluid retention; closely
monitor the patient who has hypertension, edema, or heart failure.
¢ Notify the prescriber if the drug is ineffective.

Evaluation

e Patient states that pain is relieved.

e Patient remains free from adverse effects throughout drug
therapy.

¢ Patient and his family state an understanding of drug therapy.
(See Teaching about selective NSAIDs, page 153.)

Phenazopyridine hydrochloride

Phenazopyridine hydrochloride, an azo dye used in commercial
coloring, produces a local analgesic effect on the urinary tract,
usually within 24 to 48 hours after the start of therapy. It’s used to
relieve the pain, burning, urgency, and frequency associated with
urinary tract infections.

Dye job
When taken orally, phenazopyridine is 35% metabolized in the
liver, with the remainder excreted unchanged in urine, which
may appear orange or red.

Mellow yellow

If the drug accumulates in the body, the skin and sclera of the
eye may take on a yellow tinge, and phenazopyridine may need
to be stopped.

Pharmacokinetics

The absorption and distribution of phenazopyridine are
unknown. The drug is metabolized in the liver and excreted in
urine.

Pharmacodynamics

Phenazopyridine hydrochloride has a local anesthetic effect on
the urinary mucosa.

Pharmacotherapeutics

Phenazopyridine hydrochloride is used to relieve urinary tract
pain.

The absorption
and distribution
of phenazopyridine
remain unknown.
Perhaps if | examine
all the clues again,
| can solve this
mystery.

/
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Nursing process

These nursing process steps are appropriate for patients undergo-
ing treatment with phenazopyridine.

Assessment

e Obtain an assessment of the patient’s underlying condition
before starting drug therapy.

e Assess the patient’s level of pain and inflammation before ther-
apy begins, and evaluate drug effectiveness after administration.
e Monitor the patient’s hydration status if nausea occurs.

e Evaluate the patient’s and family’s knowledge of drug therapy.

Key nursing diagnoses

¢ Acute pain related to the underlying condition
¢ Risk for injury related to adverse reactions

e Deficient knowledge related to drug therapy

Planning outcome goals

e The patient will acknowledge a reduction in pain.

e No serious complications will occur while the patient is on drug
therapy.

e The patient and his family will verbalize an understanding of the
purpose and intended effect of drug therapy.

Implementation

¢ Administer the drug with food to minimize nausea.

e Advise the patient that the drug colors urine red or orange and
may stain fabrics and contact lenses.

e Notify the prescriber if the drug is ineffective and urinary tract
pain persists.

Evaluation

e Patient states that pain is relieved.

e Patient remains free from adverse effects throughout drug therapy.
e Patient and his family state an understanding of drug therapy.

Opioid agonists and antagonists

The word opioid refers to any derivative of the opium plant or
any synthetic drug that imitates natural narcotics. Opioid agonists
(also called narcotic agonists) include opium derivatives and
synthetic drugs with similar properties. They’re used to relieve
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or decrease pain without causing the person to lose conscious-
ness. Some opioid agonists also have antitussive and antidiarrheal
effects.

Opioid opponent

Opioid antagonists aren’t pain medications. They block the effects
of opioid agonists and are used to reverse adverse drug reactions,
such as respiratory and CNS depression, produced by those drugs.
Unfortunately, by reversing, the analgesic effect, they also cause
the patient’s pain to recur.

Having it both ways

Some opioid analgesics, called mixed opioid agonist-antagonists,
have agonist and antagonist properties. The agonist component
relieves pain, and the antagonist component decreases the risk of
toxicity and drug dependence. These mixed opioid agonist-antago-
nists reduce the risk of respiratory depression and drug abuse.

Opioid agonists

Opioid agonists include:

codeine

fentanyl citrate

hydrocodone

hydromorphone hydrochloride
levorphanol tartrate

meperidine hydrochloride

¢ methadone hydrochloride

e morphine sulfate (including morphine sulfate sustained-release
tablets and intensified oral solution)
e oxycodone

e oxymorphone

e propoxyphene

¢ remifentanil

e tramadol.

Gold standard

Morphine sulfate is the standard against which the effectiveness
and adverse reactions of other pain medications are measured.
(See Opiotid agonists: Morphine.)

Pharmacokinetics

Opioid agonists can be administered by any route, although
inhalation administration is uncommon. Oral doses are absorbed

vy
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Opioid
agonists:
Morphine

Actions

* Acts on opiate recep-
tors in the central ner-
vous system

Indications
* Pain

Nursing considerations
* Monitor the patient for
adverse effects, such as
sedation, euphoria, sei-
zures, dizziness, night-
mares, bradycardia,
shock, cardiac arrest,
nausea, constipation,
vomiting, thrombocyto-
penia, and respiratory
depression.

* Keep an opioid an-
tagonist (naloxone) and
resuscitation equipment
available.
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readily from the GI tract. Transmucosal and intrathecal opi-
ates are fast acting. Opioid agonists administered IV provide
the most rapid (almost immediate) and reliable pain relief. The
subcutaneous and IM routes may result in delayed absorption,
especially in patients with poor circulation.

Opioid agonists are distributed widely throughout body tis-
sues. They have a relatively low plasma protein-binding capacity
(30% to 356%).

Liver lovers

These drugs are metabolized extensively in the liver. For example,
meperidine is metabolized to normeperidine, a toxic metabolite
with a longer half-life than meperidine. This metabolite accumu-
lates in renal failure and may lead to CNS excitation. Administra-
tion of meperidine for more than 48 hours increases the risk of
neurotoxicity and seizures from a buildup of normeperidine.

Metabolites are excreted by the kidneys. A small amount is
excreted in feces through the biliary tract.

Pharmacodynamics

Opioid agonists reduce pain by binding to opiate receptor sites
in the peripheral nervous system and the CNS. When these drugs
stimulate the opiate receptors, they mimic the effects of endor-
phins (naturally occurring opiates that are part of the body’s
own pain-relief system). This receptor-site binding produces the
therapeutic effects of analgesia and cough suppression as well as
adverse reactions, such as respiratory depression and constipa-
tion. (See How opioid agonists control pain, page 158.)

Smooth operator
Besides reducing pain, opioid agonists, especially morphine, affect
the smooth muscle of the GI and genitourinary tracts (the organs
of the reproductive and urinary systems). This causes contraction
of the bladder and ureters and slows intestinal peristalsis (rhyth-
mic contractions that move food along the digestive tract), result-
ing in constipation, a common adverse reaction to opiates.

A fine line

These drugs also cause blood vessels to dilate, especially in the
face, head, and neck. In addition, they suppress the cough center
in the brain, producing antitussive effects and causing constric-
tion of the bronchial muscles. Any of these effects can become
adverse reactions if produced in excess. For example, if the blood
vessels dilate too much, hypotension can occur.
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Pharm function

How opioid agonists control pain

Opioid agonists, such as meperidine, inhibit pain transmission by mimicking the body’s natural pain-control mechanisms.

Where neurons meet

In the dorsal horn of the spinal cord,
peripheral pain neurons meet cen-
tral nervous system (CNS) neurons.
At the synapse, the pain neuron
releases substance P (a pain neu-
rotransmitter). This agent helps trans-
fer pain impulses to the CNS neurons
that carry the impulses to the brain.

Taking up space

In theory, the spinal interneurons
respond to stimulation from the
descending neurons of the CNS by
releasing endogenous opiates. These
opiates hind to the peripheral pain
neuron to inhibit release of substance
P and to retard the transmission of
pain impulses.

Stopping substance P

Synthetic opiates supplement this
pain-blocking effect by binding with
free opiate receptors to inhibit the
release of substance P. Opiates also
alter consciousness of pain, but
how this mechanism works remains
unknown.

Peripheral pain neuron

Pain impulse
— Spinal interneuron

Dorsal horn

CNS neuron

Substance P

Synapse

Pain impulse blocked —

Opiate
receptor

Endogenous
opiate

Endogenous
opiate

Meperidine
(synthetic
opiate)

Opiate
receptor

Substance P
release
inhibited

Pharmacotherapeutics

Opioid agonists are prescribed to relieve severe pain in acute,
chronic, and terminal illnesses. They're sometimes prescribed
to control diarrhea and suppress coughing. Methadone is used
for temporary maintenance of opioid addiction. Opioids such
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as fentanyl and remifentanil are used for the induction and
maintenance of general anesthesia.

Cardio-assistance

Morphine relieves shortness of breath in the patient with pulmo-
nary edema (fluid in the lungs) or left-sided heart failure (inability
of the heart to pump enough blood to meet the body’s needs). It
does this by dilating peripheral blood vessels, keeping more blood
in the periphery, and decreasing cardiac preload.

Drug interactions

Drugs that can affect opioid analgesic activity include amitripty-
line, protease inhibitors, phenytoin, diazepam, and rifampin. Tak-
ing tricyclic antidepressants, phenothiazines, or anticholinergics
with opioid agonists may cause severe constipation and urine
retention. Drugs that may be affected by opioid analgesics include
carbamazepine, warfarin, beta-adrenergic blockers, and calcium
channel blockers.

The use of opioid agonists with other substances that decrease
respiration, such as alcohol, sedatives, hypnotics, and anesthetics,
increases the patient’s risk of severe respiratory depression. (See
Opioid agonists warning.)

Adverse reactions

One of the most common adverse reactions to opioid agonists is
decreased rate and depth of breathing that worsens as the dose of
narcotic is increased. This may cause periodic, irregular breathing
or trigger asthmatic attacks in a susceptible patient.

Other adverse reactions include:
e flushing
e orthostatic hypotension
e pupil constriction.

With meperidine administration, these adverse reactions can
occur:
® tremors
e palpitations
e tachycardia
e delirium
e neurotoxicity and seizures (if administered for more than 48
hours).

Nursing process

These nursing process steps are appropriate for patients undergo-
ing treatment with opioid agonists.

Before you
give that drug

Opioid agonists
warning

Before administering
medications, be aware
that morphine sulfate
(MS0,) can be confused
with magnesium sulfate
(MgS0,). Verify abbre-
viations or, better yet,
spell out the medication
to avoid confusion.
Opioid agonists are
classified as pregnancy
category C, and most
appear in breast milk;
most doctors recom-
mend waiting 4 to 6
hours after ingestion to
breast-feed.
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Assessment

e Obtain a baseline assessment of the patient’s pain and reassess Wétch fora

frequently to determine drug effectiveness. respiratory rate

below the patient’s
When breathing easy is hard work baseline and for
. . restlessness,

¢ Evaluate the patient’s respiratory status before each dose; possible signs of

watch for a respiratory rate below the patient’s baseline level and hypoxia. A little

for restlessness, which may be compensatory signs of hypoxia. more oxygen, please.

Respiratory depression may last longer than the analgesic effect.
e Monitor the patient for other adverse reactions.
® Monitor the patient for tolerance and dependence. The first sign

of tolerance to opioids is usually a shortened duration of effect. / é {’ \
=

z t) =
Key nursing diagnoses / ’ﬁ(’\":}l \\
¢ Acute pain related to the underlying condition { N\
¢ Ineffective breathing pattern related to depressive effect on [ \
respiratory system '
e Deficient knowledge related to drug therapy

Planning outcome goals

e The patient will acknowledge a reduction in pain.

e Throughout therapy, the patient will maintain adequate breath-
ing function.

e The patient and his family will verbalize an understanding of the
purpose and intended effect of drug therapy.

Implementation

¢ Keep resuscitative equipment and a narcotic antagonist (nalox-
one) available.

e Give the IV form of the drug by slow injection, preferably in
diluted solution. Rapid IV injection increases the risk of adverse
effects.

e Give IM or subcutaneous (subcut) injections cautiously to a
patient with a decreased platelet count and to a patient who’s
chilled, hypovolemic, or in shock; decreased perfusion may lead
to drug accumulation and toxicity. Rotate injection sites to avoid
induration.

e Carefully note the strength of the solution when measuring a
dose. Oral solutions of varying concentrations are available.

¢ For maximum effectiveness, give the drug on a regular dosage
schedule rather than as needed.

¢ Institute safety precautions.

e Encourage a postoperative patient to turn, cough, and breathe
deeply every 2 hours to avoid atelectasis.

e If Gl irritation occurs, give oral forms of the drug with food.
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Y22 Teaching about opioid agoni
‘~~~ Teaching about opioid agonists

If opioid agonists are prescribed, review these points with the patient and his
caregivers:

* Take the drug exactly as prescribed. Call the prescriber if you don’t experience the
desired effect or if you experience significant adverse reactions.

* Be careful when getting out of bed and walking. Avoid hazardous activities until the
drug’s effects are known.

* Avoid alcohol while taking opioid agonists because it causes additive central nervous
system depression.

* To prevent constipation, increase fiber in the diet and use a stool softener.

* Breathe deeply, cough, and change position every 2 hours to avoid respiratory
complications.

* Report continued pain.

® Be aware that withdrawal symptoms, including tremors, agi-
tation, nausea, and vomiting, may occur if the drug is stopped
abruptly. Monitor the patient with these signs and symptoms care-
fully and provide supportive therapy.

Evaluation

e Patient states that pain is relieved.

e Patient maintains adequate ventilation, as evidenced by normal
respiratory rate and rhythm and pink skin color.

e Patient and his family state an understanding of drug therapy.
(See Teaching about opioid agonists.)

Mixed opioid agonist-antagonists
Mixed opioid agonist-antagonists are given to relieve pain while
reducing toxic effects and dependency. Examples include:
e buprenorphine hydrochloride
e butorphanol tartrate
e nalbuphine hydrochloride
e pentazocine hydrochloride (combined with pentazocine lactate,
naloxone hydrochloride, aspirin, or acetaminophen).
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A mixed bag

Originally, mixed opioid agonist-antagonists appeared to have less
abuse potential than the pure opioid agonists. However, butor-
phanol and pentazocine have reportedly caused dependence. This
class of drugs isn’t recommended for use in patients with chronic
pain who are taking other opioid agonists.

Pharmacokinetics

Absorption of mixed opioid agonist-antagonists occurs rapidly
from parenteral sites. These drugs are distributed to most body
tissues and cross the placenta. They're metabolized in the liver
and excreted primarily by the kidneys, although more than 10% of
a butorphanol dose and a small amount of a pentazocine dose are
excreted in stool.

Pharmacodynamics

The exact mechanism of action of mixed opioid agonist-antago-
nists isn’t known. However, researchers believe that these drugs
weakly antagonize the effects of morphine, meperidine, and other
opiates at one of the opioid receptors. They also exert agonistic
effects at other opioid receptors.

Ackl Pentazocine
and butorphanol
increase my work-

In no rush load. I'm already
Buprenorphine binds with receptors in the CNS, altering the doing enough heavy
perception of and the emotional response to pain through an lifting!

unknown mechanism. It seems to release slowly from binding
sites, producing a longer duration of action than the other drugs in
this class.

o ML
Don’t get emotional b ¥ Yz
The site of action of butorphanol may be opiate receptors in the g k‘ gr
limbic system (part of the brain involved in emotion). Like pentaz- 4 & 4
ocine, butorphanol also acts on pulmonary circulation, increasing ( 2 i \{1 )
. . . v WO s A
pulmonary vascular resistance (resistance in the blood vessels of YN SO, <
the lungs that the right ventricle must pump against). Both drugs e ﬂ\. e Y /B )T]
also increase blood pressure and the workload of the heart. ( f \ s
!l Mo
Pharmacotherapeutics :}...J?;s -

Mixed opioid agonist-antagonists are used as analgesia during
childbirth as well as postoperatively.
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Independence day

Mixed opioid agonist-antagonists are sometimes prescribed in
place of opioid agonists because they have a lower risk of drug
dependence. Mixed opioid agonist-antagonists also are less likely
to cause respiratory depression and constipation, although they

. A patient with a

can produce some adverse reactions. history of opioid
abuse shouldnt
Drug interactions receive opioid
agonist-antagoniste.
Increased CNS depression and an additive decrease in respiratory Withdrawal
rate and depth may result if mixed opioid agonist-antagonists are symptoms may
administered to a patient taking other CNS depressants, such as result.
barbiturates and alcohol. \
Clean and sober?
The patient with a history of opioid abuse shouldn’t receive
any mixed opioid agonist-antagonists because they can
cause withdrawal symptoms. f .
I CO\U\HOH

Adverse reactions N e
The most common adverse reactions to opioid agonist- §_’J~'\

[=3

g

antagonists include nausea, vomiting, light-headedness,
sedation, and euphoria.

Nursing process

These nursing process steps are appropriate for patients undergo-
ing treatment with an opioid agonist-antagonist.

Assessment

e Obtain a baseline assessment of the patient’s pain and reassess
frequently to determine the drug’s effectiveness.

e Evaluate the patient’s respiratory status before each dose;
watch for a respiratory rate below the baseline level and watch for
restlessness, which may be a compensatory sign of hypoxemia.
Respiratory depression may last longer than the analgesic effect.

¢ Monitor the patient for other adverse reactions.

® Monitor the patient for tolerance and dependence. The first sign
of tolerance to opioids is usually a shortened duration of effect.

Key nursing diagnoses

e Acute pain related to the underlying condition

¢ Ineffective breathing pattern related to depressive effect on
respiratory system

¢ Deficient knowledge related to drug therapy
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Planning outcome goals

e The patient will acknowledge a reduction in pain.

e Throughout therapy, the patient will maintain an adequate
breathing pattern.

e The patient and his family will state an understanding of the
purpose and intended effect of drug therapy.

Implementation

¢ Keep resuscitative equipment and an opioid antagonist (nalox-
one) available. Naloxone won’t completely reverse respiratory
depression caused by buprenorphine overdose; mechanical venti-
lation may be necessary. Doxapram and larger-than-usual doses of
naloxone may also be ordered.

Take it slow

e Give the IV form of the drug by slow injection, preferably in
diluted solution. Rapid IV injection increases the risk of adverse
effects.

¢ Institute safety precautions.

e Encourage a postoperative patient to turn, cough, and breathe
deeply every 2 hours to avoid atelectasis.

Withdrawal warning

¢ Be aware that the drug may precipitate withdrawal syndrome in
an opioid-dependent patient. Withdrawal symptoms — including
tremors, agitation, nausea, and vomiting — may occur if the drug is
stopped abruptly. If dependence occurs, withdrawal symptoms may
appear up to 14 days after the drug is stopped. Monitor a patient
with these symptoms carefully, and provide supportive therapy.

Evaluation

e Patient states that pain is relieved.

e Patient maintains adequate ventilation, as evidenced by normal
respiratory rate and rhythm and pink skin color.

e Patient and his family state an understanding of drug therapy.

Opioid antagonists

Opioid antagonists attach to opiate receptors, but don’t stimulate
them, and have a greater attraction for opiate receptors than opi-
oids do. As a result, they prevent opioid drugs, enkephalins, and
endorphins from producing their effects.

Opioid antagonists include:
¢ naloxone hydrochloride
e naltrexone hydrochloride.
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Pharmacokinetics

Naloxone is administered IM, subcut, or IV. Naltrexone is adminis-
tered orally in tablet or liquid form. Both drugs are metabolized by
the liver and excreted by the kidneys.

. [t’s tough out
Pharmacodynamics there for us opioids.
In a process known as competitive inhibition, opioid antagonists The competitive
block the effects of opioids by occupying the opiate receptor sites, ';:'E;tlz:iig@:f
displacing opioids attached to opiate receptors and blocking fur- ?

I . keep me from doing
ther opioid binding at these sites. my job.

Pharmacotherapeutics
Naloxone is the drug of choice for managing an opioid overdose.

It reverses respiratory depression and sedation and helps stabilize W
the patient’s vital signs within seconds after administration. ! \
Because naloxone also reverses the analgesic effects of opioid [ Joi SR
drugs, a patient who was given an opioid drug for pain relief may )\/!l'\ o }
complain of pain or even experience withdrawal symptoms. = ' i
p p p ymp AR s
. N . —
Kicking the habit § )\;
Naltrexone is used along with psychotherapy or counseling to “'Q
treat drug abuse. It’s given only, however, to a patient who has
gone through a detoxification program to remove all opioids from
the body. A patient who still has opioids in the body may experi-
ence acute withdrawal symptoms if given naltrexone.
Drug interactions
Naloxone produces no significant drug interactions. Naltrexone
will cause withdrawal symptoms if given to a patient who's receiv- Naltrexone can
ing an opioid agonist or who’s an opioid addict. cause headache,
anxiety and—

yikesl—dizziness.

Adverse reactions
Naltrexone can cause several adverse reactions, including:

e edema

¢ hypertension &>

e palpitations & .ﬁ e

« phiebitis e

e shortness of breath ) ~ R

® anxiety \V) (;1 (M\ =9
¢ depression // S| {Fn“ \\&j/
e disorientation ( ~ﬁ 'ﬁ\f g

e dizziness {

e headache )
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nervousness
anorexia

diarrhea or constipation
nausea and vomiting
thirst

e urinary frequency

e liver toxicity.

Watch the wake-up

Naloxone may cause nausea, vomiting and, occasionally, hyper-
tension and tachycardia. An unconscious patient returned to
consciousness abruptly after naloxone administration may hyper-
ventilate and experience tremors.

Nursing process

These nursing process steps are appropriate for patients undergo-
ing treatment with an opioid antagonist.

Assessment

e Assess the patient’s opioid use before therapy.

e Assess the drug’s effectiveness regularly throughout therapy.
e Monitor the patient’s respiratory depth and rate. The duration
of the opioid may exceed that of naloxone, causing relapse into
respiratory depression.

e Monitor the patient’s hydration status if adverse GI reactions
occur.

e Evaluate the patient’s and family’s knowledge of drug therapy.

Key nursing diagnoses

¢ Ineffective health maintenance related to opioid use

e Risk for deficient fluid volume related to drug-induced adverse
GI reactions

¢ Deficient knowledge related to drug therapy

Planning outcome goals

e The patient will demonstrate improved health as evidenced by
maintenance of vital signs within normal parameters.

e The patient will maintain adequate hydration as evidenced by
adequate urine output.

e The patient and his family will verbalize an understanding of the
purpose and intended effect of drug therapy.
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Implementation

® Provide oxygen, ventilation, and other resuscitation measures
when the drug is used in the management of acute opiate over-
dose and when the patient has severe respiratory depression.

e Keep in mind that these drugs are effective in reversing respira-
tory depression only when it’s caused by opioids. When they’re
used for this purpose, monitor the patient for tachypnea.

e Be prepared to give continuous IV naloxone infusion to control
adverse effects of epidural morphine.

Evaluation

e Patient responds well to drug therapy.

e Patient maintains adequate hydration.

e Patient and his family state an understanding of drug therapy.

Anesthetic drugs

Anesthetic drugs can be divided into three groups — general anes-
thetics, local anesthetics, and topical anesthetics.
Inhale or inject?

General anesthetic drugs are further subdivided into two main
types, those given by inhalation and those given IV.

. . My high blood flow
Inhalation anesthetics rmeane that aneo-
thetics can make
their way to me
more quickly.

Commonly used general anesthetics given by inhalation include:
e desflurane

e sevoflurane

¢ enflurane

¢ isoflurane

® nitrous oxide.

Pharmacokinetics

The absorption and elimination rates of anesthetics are governed
by their solubility in blood. Inhalation anesthetics enter the blood

from the lungs and are distributed to other tissues. Distribution is o -/
most rapid to organs with high blood flow, such as the brain, liver, m &
kidneys, and heart. 1

Leaving? Try the lungs and liver

Inhalation anesthetics are eliminated primarily by the lungs; enflu-
rane and sevoflurane are also eliminated by the liver. Metabolites
are excreted in urine.
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Pharmacodynamics

Inhalation anesthetics work primarily by depressing the CNS, pro-
ducing loss of consciousness, loss of responsiveness to sensory
stimulation (including pain), and muscle relaxation. They also
affect other organ systems.

Pharmacotherapeutics

Inhalation anesthetics are used for surgery because they offer
more precise and rapid control of depth of anesthesia than injec-
tion anesthetics. These anesthetics, which are liquids at room
temperature, require a vaporizer and special delivery system for
safe use.

Of the inhalation anesthetics available, desflurane, isoflurane,
and nitrous oxide are the most commonly used.

Stop signs

Waking up woes

Inhalation anesthetics are contraindicated in a patient with known
hypersensitivity to the drug, a liver disorder, or malignant hyper-
thermia (a potentially fatal complication of anesthesia charac-
terized by skeletal muscle rigidity and high fever). They require
cautious use in a pregnant or breast-feeding patient.

. . After surgery, a
Drug Interactions patient magyr;pe-
The most important drug interactions involving inhalation anes- rience reactions
thetics are with other CNS, cardiac, or respiratory-depressant similar to those
drugs. These drug combinations can cause CNS depression, car- CZ?Z;:[E;C)@Z]:;@
diac arrhythmias, or respiratory depression, resulting in compro- including confusior;,
mised patient status. sedation, and —

brrrl—hypothermia.

Adverse reactions

The most common adverse reaction to inhalation anesthetics is an
exaggerated patient response to a normal dose. Malignant hyper-
thermia, characterized by a sudden and usually lethal increase in (*"“ 1,10\
body temperature, is a serious and unexpected reaction to inhala- f )L
tion anesthetics. It occurs in the genetically susceptible patient s
only and may result from a failure in calcium uptake by muscle [+
cells. The skeletal muscle relaxant dantrolene is used to treat this
condition. r- _

D

.

N7,
2 qu

Sl

seen with other CNS depressants, including depression of breath- \' ‘ /
ing and circulation, confusion, sedation, nausea, vomiting, ataxia, ~ \\,ﬁ. J‘
and hypothermia.

=
1.

After surgery, a patient may experience reactions similar to those /
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Nursing process

These nursing process steps are appropriate for patients undergo-
ing treatment with anesthetic drugs.

Assessment

e Assess the patient’s use of prescription, nonprescription, and
herbal remedies, especially those taken within the past 3 days.

e Assess drug allergies and risk factors for complications of anes-
thesia and surgery (cigarette smoking, obesity, limited exercise or
activity, and chronic cardiovascular, respiratory, renal, or other
disease processes).

e Assess the patient’s vital signs, laboratory data, and physical
condition to establish baseline measurements for monitoring
changes.

Key nursing diagnoses

¢ Risk for injury related to impaired sensory perception from
anesthetic or sedative drugs

¢ Risk for ineffective breathing pattern related to respiratory
depression

e Deficient knowledge related to drug therapy

Planning outcome goals

e The risk of injury to the patient will be minimized.

e While under anesthesia, the patient will maintain adequate
ventilation and breathing pattern.

e The patient and his family will verbalize an understanding of the
purpose and intended effect of drug therapy.

Interventions

e Explain the preoperative and expected postoperative phases of
the recovery period.

e Review postoperative recovery requirements, such as deep-
breathing exercises, coughing, leg exercises, early ambulation,
maintaining fluid balance, and urine output.

e Monitor the patient’s vital signs, level of consciousness (LOC),
respiratory and cardiovascular status, and laboratory results, as
indicated.

e Monitor the patient’s response to pain medication.

Evaluation

e Patient remains free from major complications.

e Patient maintains adequate ventilation.

e Patient and his family state an understanding of anesthetic drug
therapy.
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IV anesthetics

IV anesthetics are usually used as general anesthesia when anes- IV administration
thesia is needed for only a short period, such as with outpatient promotes rapid
surgery. They're also used to promote rapid induction of anesthe- induction of
sia or to supplement inhalation anesthetics. anesthesia.

A “knockout” bunch

The drugs used as IV anesthetics are:

¢ barbiturates (methohexital, thiopental)
¢ benzodiazepines (midazolam)

e dissociatives (ketamine)

¢ hypnotics (etomidate, propofol)
opiates (fentanyl, sufentanil).

Pharmacokinetics

IV anesthetic agents are lipid soluble and are well distributed
throughout the body, crossing the placenta and entering breast
milk. These drugs are metabolized in the liver and excreted in
urine.

Pharmacodynamics

Opiates work by occupying sites on specialized receptors scat-
tered throughout the CNS and modifying the release of neu-
rotransmitters from sensory nerves entering the CNS. Ketamine
appears to induce a profound sense of dissociation from the envi-
ronment by acting directly on the cortex and limbic system of the
brain.

You're getting sleepy
Barbiturates, benzodiazepines, and etomidate seem to enhance
responses to the CNS neurotransmitter gamma-aminobutyric acid.
This inhibits the brain’s response to stimulation of the reticular
activating system, the area of the brain stem that controls alert-
ness. Barbiturates also depress the excitability of CNS neurons.

Pharmacotherapeutics

Because of the short duration of action of IV anesthetics, they're
used in shorter surgical procedures, including outpatient surgery.
Barbiturates are used alone in surgery that isn’t expected to be
painful and as adjuncts to other drugs in more extensive proce-
dures.

Benzodiazepines produce sedation and amnesia, but not pain
relief. Etomidate is used to induce anesthesia and to supplement
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low-potency inhalation anesthetics such as nitrous oxide. The opi-
ates provide pain relief and supplement other anesthetic drugs.

Drug interactions

IV anesthetics, particularly ketamine, can produce many drug
interactions:

e Verapamil enhances the anesthetic effects of etomidate, produc-
ing respiratory depression and apnea.

e Giving ketamine and nondepolarizing drugs together increases
neuromuscular effects, resulting in prolonged respiratory depression.

A longer road to recovery

e Using barbiturates or opioids with ketamine may prolong recov-
ery time after anesthesia.

e Ketamine plus theophylline may promote seizures.

e Ketamine and thyroid hormones may cause hypertension and
tachycardia (rapid heart rate).

Adverse reactions

e Adverse reactions to injection anesthetics vary by drug.

Ketamine

Ketamine can produce these adverse effects:
prolonged recovery

irrational behavior

excitement

disorientation

delirium or hallucinations

increased heart rate

hypertension

excess salivation

tearing

shivering

increased cerebrospinal fluid and eye pressure
seizures.

Propofol

Propofol can cause:
respiratory depression
bradycardia

hiccups

coughing

muscle twitching

[ ]
[ ]
[ ]
[ ]
[ ]
e hypotension.

How sad. Ketamine
can cause irrational
behavior, excessive
salivation, and
tearing.
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Thiopental

Thiopental can cause:

e respiratory depression

hiccups

coughing

muscle twitching

depressed cardiac function and peripheral dilation.

Etomidate
Etomidate can cause:
e hiccups

e coughing

¢ muscle twitching

e apnea.

Fentanyl

Fentanyl can cause:

e CNS and respiratory depression
e hypoventilation

e arrhythmias.

Midazolam

Midazolam can cause:

e CNS and respiratory depression
e hypotension

dizziness

cardiac arrest.

Nursing process

These nursing process steps are appropriate for patients undergo-
ing treatment with IV anesthetics.

Assessment
e Assess the use of prescription, nonprescription, and herbal rem-
edies, especially those taken within the past 3 days.

Recognizing risk factors

e Assess the patient’s drug allergies and risk factors for complica-
tions of anesthesia and surgery (cigarette smoking, obesity, lim-
ited exercise or activity, and chronic cardiovascular, respiratory,
renal, or other disease processes).

e Assess the patient’s vital signs, laboratory data, and physical
condition to establish baseline measurements for monitoring
changes.
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Key nursing diagnoses

e Risk for injury related to impaired sensory perception from
anesthetic or sedative drugs

¢ Risk for ineffective breathing pattern related to respiratory
depression

e Deficient knowledge related to drug therapy

Planning outcome goals

e The risk of injury to the patient will be minimized.

e While under anesthesia, the patient will maintain adequate ven-
tilation and breathing pattern.

e The patient and his family will verbalize an understanding of the
purpose and intended effect of drug therapy.

Interventions

e Explain expectations for the preoperative and postoperative
phases of the recovery period.

e Review postoperative recovery requirements, such as deep-

breathing exercises, coughing, leg exercises, early ambulation, Local anesthetics
maintaining fluid balance, and urine output. are typically a safer
e Monitor the patient’s vital signs, LOC, respiratory and cardiovas- choice than gen-

eral anesthesia for

cular status, and laboratory results, as indicated. 7
elderly patients.

e Monitor the patient’s response to pain medication.

Evaluation

e Patient remains free from major complications.

e Patient maintains adequate ventilation.

e Patient and his family state an understanding of drug therapy.

Local anesthetics

Local anesthetics are administered to prevent or relieve pain in a
specific area of the body. In addition, these drugs are commonly

used as an alternative to general anesthesia for elderly or debili-

tated patients.

Chain gang
Local anesthetics may be classified as:
e amide drugs (with nitrogen in the molecular chain, such as bupi-
vacaine, ropivacaine, lidocaine, levobupivacaine, mepivacaine,
dibucaine, and prilocaine)
e ester drugs (with oxygen in the molecular chain, such as pro-
caine, chloroprocaine, and tetracaine).
(See Amide and ester examples, page 174.)




PAIN MEDICATIONS

Pharmacokinetics

Absorption of local anesthetics varies widely, but distribution
occurs throughout the body. Esters and amides undergo different
types of metabolism, but both yield metabolites that are excreted
in urine.

Pharmacodynamics

Local anesthetics block nerve impulses at the point of contact in
all kinds of nerves. For example, they can accumulate and cause
the nerve cell membrane to expand. As the membrane expands,
the cell loses its ability to depolarize, which is necessary for
impulse transmission.

Pharmacotherapeutics

Local anesthetics are used to prevent and relieve pain caused by
medical procedures, diseases, or injuries. They're used for severe
pain that topical anesthetics or analgesics can’t relieve.

When a general won’t do

Local anesthetics are usually preferred to general anesthetics for
surgery in elderly or debilitated patients or in patients with disor-
ders that affect respiratory function, such as chronic obstructive

pulmonary disease and myasthenia gravis.

Combining and coordinating

For some procedures, a local anesthetic is combined with a drug,
such as epinephrine, that constricts blood vessels. Vasoconstric-
tion helps control local bleeding and reduces absorption of the
anesthetic. Reduced absorption prolongs the anesthetic’s action at
the site and limits its distribution and CNS effects.

Drug interactions

Local anesthetics produce few significant interactions with other
drugs but can produce adverse reactions.

Adverse reactions

Dose-related CNS reactions include anxiety, apprehension,
restlessness, nervousness, disorientation, confusion, dizziness,
blurred vision, tremors, twitching, shivering, and seizures. Dose-
related cardiovascular reactions may include myocardial depres-
sion, bradycardia (slow heart rate), arrhythmias, hypotension,
cardiovascular collapse, and cardiac arrest.

Amide and ester
examples

Amide anesthetics are
local anesthetics that
have nitrogen as part of
their molecular makeup.
They include:

* bupivacaine hydro-
chloride

* levobupivacaine

* lidocaine
hydrochloride

° mepivacaine
hydrochloride

* prilocaine
hydrochloride

° ropivacaine
hydrochloride.

Give them oxygen

Ester anesthetics have
oxygen, not nitrogen, as
part of their molecular
makeup. They include:

e chloroprocaine
hydrochloride

e procaine hydrochloride
* tetracaine
hydrochloride.
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An array of effects

Local anesthetic solutions that contain vasoconstrictors, such as

epinephrine, can also produce CNS and cardiovascular reactions,
including anxiety, dizziness, headache, restlessness, tremors, pal-
pitations, tachycardia, angina, and hypertension.

Nursing process

These nursing process steps are appropriate for patients undergo-
ing treatment with local anesthetics.

Assessment

e Assess the patient’s drug allergies and risk factors for complica-
tions of anesthesia and surgery (cigarette smoking, obesity, lim-
ited exercise or activity, and chronic cardiovascular, respiratory,
renal, or other disease processes).

e Assess the patient’s vital signs, laboratory data, and physical
condition to establish baseline measurements for monitoring
changes.

Key nursing diagnoses

e Risk for injury related to impaired sensory perception from the
drug

¢ Acute pain related to the underlying disorder

¢ Deficient knowledge related to drug therapy

Planning outcome goals

e The risk of injury to the patient will be minimized.

e The patient will acknowledge a reduction in pain.

e The patient and his family will verbalize an understanding of the
purpose and intended effect of drug therapy.

Interventions

e Explain the purpose of therapy and its intended effect.

e Monitor the patient’s vital signs, level of pain, respiratory and
cardiovascular status, and laboratory results as indicated.

e Monitor the patient’s response to medication.

Evaluation

e Patient remains free from major complications.

e Patient has reduced pain.

e Patient and his family state an understanding of drug therapy.
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Topical anesthetics

Topical anesthetics

Topical anesthetics are applied directly to intact skin or mucous are meant to be
membranes. All topical anesthetics are used to prevent or relieve applied directly
minor pain. to intact skin or

mucous membranes.
All together now
Some injectable local anesthetics, such as lidocaine and tetra-
caine, also are effective topically. In addition, some topical anes-
thetics, such as lidocaine, are combined in products.

Other topical anesthetics include: / 2z
e dibucaine 5::;.*%-;:97
* benzocaine l 5’?"’“@-\ gl
e butacaine N e |
e butamben é‘\;’ ) ?& Y 1‘:\\)
® procaine — \ / W
e dyclonine ;( KJ
® pramoxine '
e ethyl chloride
e menthol

benzyl alcohol.

Pharmacokinetics

Topical anesthetics produce little systemic absorption, except
for the application of procaine to mucous membranes. However,
systemic absorption may occur if the patient receives frequent
or high-dose applications to the eye or large areas of burned or
injured skin.

Tetracaine and other esters are metabolized extensively in the
blood and to a lesser extent in the liver. Dibucaine, lidocaine, and
other amides are metabolized primarily in the liver. Both types of
topical anesthetics are excreted in urine.

Pharmacodynamics

Benzocaine, butacaine, butamben, procaine, dyclonine, and
pramoxine produce topical anesthesia by blocking nerve impulse
transmission. They accumulate in the nerve cell membrane, caus-
ing it to expand and lose its ability to depolarize, thus blocking
impulse transmission. Dibucaine, lidocaine, and tetracaine may
block impulse transmission across nerve cell membranes.

Drowning out input

The aromatic compounds, such as benzyl alcohol and clove oil,
appear to stimulate nerve endings. This stimulation causes coun-
terirritation that interferes with pain perception.
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Putting on the deep freeze

Ethyl chloride spray superficially freezes the tissue, stimulating
the cold sensation receptors and blocking the nerve endings in the
frozen area. Menthol selectively stimulates the sensory nerve end-
ings for cold, causing a cool sensation and some local pain relief.

Some topical
anesthetics
stimulate a
c-c-cooling

sensation to initiate

local pain relief.

Pharmacotherapeutics

Topical anesthetics are used to:
e relieve or prevent pain, especially minor burn pain

e relieve itching and irritation e~

e anesthetize an area before an injection is given g;:

e numb mucosal surfaces before a tube, such as a urinary cath- ",r{- rﬁ-\:j

eter, is inserted 3 4:*“""‘:\

e alleviate sore throat or mouth pain when used in a spray or { S \"rfrs %}

solution. l 5 !
Tetracaine also is used as a topical anesthetic for the eye. ¥ “1:-)\ -

Benzocaine is used with other drugs in several ear preparations. f :i{r-"“._! £ ~*-'~~w-..;\

: . 4 S {

Drug Interactions iu' )JDl#‘ 1({

Few interactions with other drugs occur with topical anesthetics : " i u

because they aren’t absorbed well into the systemic circulation. < G ar e:--r-._-:a‘

i

Adverse reactions

Topical anesthetics can cause several adverse reactions, depend-
ing on the specific drug:

¢ Any topical anesthetic can cause a hypersensitivity reaction,
including a rash, itching, hives, swelling of the mouth and throat,
and breathing difficulty.

e Benzyl alcohol can cause topical reactions such as skin
irritation.

e Refrigerants, such as ethyl chloride, may produce frostbite at
the application site.

Nursing process

These nursing process steps are appropriate for patients undergo-
ing treatment with topical anesthetics.

Assessment

e Assess the patient’s underlying condition and need for drug
therapy.

e Assess the patient’s vital signs, laboratory data, level of pain,
and physical condition to establish baseline measurements for
monitoring changes.
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Key nursing diagnoses

¢ Risk for injury related to impaired sensory perception from drug
therapy

e Acute pain related to the underlying process

e Deficient knowledge related to drug therapy

Planning outcome goals

e The risk of injury to the patient will be minimized.

e The patient will acknowledge a reduction in pain.

e The patient and his family will verbalize an understanding of the
purpose and intended effect of drug therapy.

Interventions

e Explain the purpose of therapy and its intended effect.

e Monitor the patient’s vital signs, level of pain, respiratory and
cardiovascular status, and laboratory results, as indicated.

e Monitor the patient’s response to pain medication.

Evaluation

e Patient remains free from major complications.

e Patient states pain is lessened with drug therapy.

e Patient and his family state an understanding of drug therapy.
(See Teaching about topical anesthetics.)

%, \\
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ﬁ_,/ Teaching about topical anesthetics

If topical anesthetics are prescribed, review these points with the patient and his care-
givers:

* Use the preparation only on the part of the body for which it was prescribed and the
condition for which it was prescribed.

* Apply the topical anesthetic to clean areas.

* Apply the medication only as often as directed to avoid local irritation, rash, or hives.
* |f a spray is being used, don't inhale the vapors, spray near food, or store near a heat
source.

* Notify the prescriber if the medication isn’t effective.

* Inform health care providers of any allergies to medications or local anesthetic drugs.




QUICK QUIZ

How does the topical anesthetic benzocaine relieve sunburn

A. It numbs the skin surface, decreasing the perception of
pain.

B. It freezes the skin, which prevents nerve impulse trans-
mission.

C. It blocks nerve impulse transmission by preventing
nerve cell depolarization.

D. It occupies sites on specialized receptors, modifying the
release of neurotransmitters.

Answer: C. Benzocaine prevents nerve cell depolarization, thus
blocking nerve impulse transmission and relieving pain.

2.  Which adverse reaction is a patient most likely to experi-
ence after receiving general anesthesia for surgery?

A. Nausea and vomiting

B. Seizures

C. Cyanosis

D. Increased heart rate

Answer: A. After surgery involving general anesthesia, a patient is
most likely to experience adverse reactions similar to those produced
by other CNS-depressant drugs, including nausea and vomiting,.

3.  Before administering buprenorphine hydrochloride, the
nurse asks a patient if he has used opioids. Administering a mixed
opioid agonist-antagonist to a patient dependent on opioid ago-
nists may cause which reaction?

A. Hypersensitivity reaction

B. Constipation

C. Urinary incontinence

D. Withdrawal symptoms

Answer: D. Because they can counteract the effects of opioid
agonists, mixed opioid agonist-antagonists can cause withdrawal
symptoms in the patient who’s dependent on opioid agonists.

4.  The drug commonly prescribed to treat an opioid overdose is:
A. Dbutorphanol.
B. naloxone.
C. pentazocine.
D. nalbuphine.

Answer: B. Naloxone is the drug of choice for managing an opi-
oid overdose.
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5.  What are the most common adverse reactions to aspirin?
A. Increased rate and depth of respirations
B. Nausea, vomiting, and GI distress
C. Dizziness and vision changes
D. Bladder infection

Answer: B. Aspirin most commonly produces adverse GI reac-
tions, such as nausea, vomiting, and GI distress.

6. Desflurane is which type of anesthetic?

A. General
B. Local
C. Topical
D. IV

Answer: A. Desflurane is a commonly used general anesthetic
that’s administered by inhalation.

7. A topical anesthetic can be used:
A. as an alternative to general anesthesia for an elderly or
debilitated patient.
B. tonumb a mucosal surface before tube insertion.
C. when anesthesia is needed for only a short period.
D. to prevent or relieve muscle pain in a specific area.

Answer: B. Topical anesthetics are used to numb mucosal sur-
faces as well as relieve or prevent pain, relieve itching and irrita-
tion, anesthetize an area for an injection, and alleviate sore throat
or mouth pain.

Scoring

Tevele It you answered all seven questions correctly, bravo! You're a
pain medication powerhouse.
Yec  If you answered five or six questions correctly, fabulous! For you,
this chapter was painless.
V¢ If you answered fewer than five questions correctly, hey, don’t
give up! Remember: No pain, no gain.



Cardiovascular drugs

Just the facts
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In this chapter, you'll learn:
v el

¢ classes of drugs used to treat cardiovascular disorders
4 uses and varying actions of these drugs

4 absorption, distribution, metabolization, and excretion of
these drugs

4 drug interactions and adverse reactions to these drugs.

Drugs and the cardiovascular system

Components of the cardiovascular system include the heart, arter-
ies, capillaries, veins, and lymphatics. These structures transport
life-supporting oxygen and nutrients to cells, remove metabolic
waste products, and carry hormones from one part of the body to
another. Because this system performs such vital functions, any
problem with the heart or blood vessels can seriously affect a
person’s health.

Types of drugs used to improve cardiovascular function
include:
e inotropic drugs
antiarrhythmic drugs
antianginal drugs
antihypertensive drugs
diuretics (See Chapter 8 for a full discussion.)
antilipemic drugs.

Inotropic drugs

Inotropic drugs influence the strength or contractility of muscle
tissue. As a result, they increase the force of the heart’s con-
tractions (this is known as a positive inotropic effect). Cardiac
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glycosides and phosphodiesterase (PDE) inhibitors are two types
of inotropic drugs.

In slow motion

Cardiac glycosides also slow the heart rate (a negative chrono-
tropic effect) and slow electrical impulse conduction through
the atrioventricular (AV) node (a negative dromotropic effect).
This action is useful for patients who have atrial fibrillation; it can
help to control their heart rate and to prevent the heart rate from
becoming too fast.

Increased perfusion of the tissues improves function and helps
decrease interstitial fluid buildup (edema).

Inotropic agents may also prevent remodeling of the left or
right ventricle (called cardiac or ventricular remodeling) that
occurs in heart failure.

Cardiac glycosides

Cardiac glycosides are a group of drugs derived from digitalis, a sub-
stance that occurs naturally in foxglove plants. The most commonly
used cardiac glycoside is digoxin. (See Cardiac glycosides: Digoxin.)

2 ¥ Prototype pro
S . . o
51/ \@\Cardlac glycosides: Digoxin

Actions

* Inhibits sodium-potassium-activated
adenosine triphosphase, an enzyme

that regulates the amount of sodium and
potassium inside the cell, resulting in
increased intracellular levels of sodium
and calcium.

* Promotes movement of calcium from
extracellular to intracellular cytoplasm
and strengthens myocardial contraction
* Acts on the central nervous system to
enhance vagal tone, slowing contractions
through the sinoatrial and atrioventricular
nodes and providing an antiarrhythmic
effect

Indications

* Heart failure

e Atrial fibrillation and flutter

* Supraventricular tachycardia

Nursing considerations

» Monitor the patient for adverse effects,
such as fatigue, agitation, hallucinations,
arrhythmias, anorexia, nausea, and diarrhea.
» Withhold the drug if the apical pulse is
less than 60 beats/minute, and notify the
prescriber.

* Periodically monitor serum potassium
and digoxin levels.

* Assess renal function because digoxin
is excreted by the kidneys.
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Pharmacokinetics (how drugs circulate)

The intestinal absorption of digoxin varies greatly. Capsules are
absorbed most efficiently, followed by the elixir form, and then
tablets. Digoxin is distributed widely throughout the body with
highest concentrations in the heart muscle, liver, and kidneys.
Digoxin is poorly bound to plasma proteins.

Digoxin
gives me a
real boost.

Going out the way it came in =
In most patients, a small amount of digoxin is metabolized in the {‘ %
liver and gut by bacteria. This effect varies and may be substantial in { ¢ ‘3 1
some people. Most of the drug is excreted by the kidneys unchanged. k. . y {
N 4B
Ph dynamics (how d t NG -
armacodynamics (how drugs act) 4
Digoxin is used to treat heart failure because it boosts intracellu- ﬁ,c = ,:\‘\
lar calcium at the cell membrane, enabling stronger heart contrac- ~ :
tions. Digoxin may also enhance the movement of calcium into o= :l
the myocardial cells and stimulate the release or block the reup- A 5“ vf
. . . . b,
take of norepinephrine at the adrenergic nerve terminal. == _-_—::} y
N 3
What nervel ™

Digoxin acts on the central nervous system (CNS) to slow the heart
rate, thus making it useful for treating supraventricular arrhyth-
mias (an abnormal heart rhythm that originates above the bundle
branches of the heart’s conduction system), such as atrial fibrillation
and atrial flutter. It also increases the refractory period (the period
when the cells of the conduction system can’t conduct an impulse).

Pharmacotherapeutics (how drugs are used) Load that dose

In addition to treating heart failure and supraventricular arrhyth- Because digoxin has a
mias, digoxin is used to treat paroxysmal atrial tachycardia (an long half-life, a loading
arrhythmia marked by brief periods of tachycardia that alternate dose must be given to
with brief periods of sinus rhythm). (See Load that dose.) a patient who requires
immediate drug effects,
Drug interactions as in supraventricular

arrhythmia. By giving
a larger initial dose,
a minimum effective

Many drugs can interact with digoxin:
e Rifampin, barbiturates, cholestyramine, antacids, kaolin and
pectin, sulfasalazine, neomycin, and metoclopramide reduce the

therapeutic effects of digoxin. concentration of the

e Calcium preparations, quinidine, verapamil, cyclosporine, tet- drug in the blood may
racycline, nefazodone, clarithromycin, propafenone, amiodarone, be reached faster. Note:
spironolactone, hydroxychloroquine, erythromycin, itraconazole, Loading doses should be
and omeprazole increase the risk of digoxin toxicity. avoided in patients with
e Amphotericin B, potassium-wasting diuretics, and steroids heart failure to prevent
taken with digoxin may cause hypokalemia (low potassium levels) toxicity.

and increase the risk of digoxin toxicity.
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e Beta-adrenergic blockers and calcium channel blockers taken with

digoxin may cause an excessively slow heart rate and arrhythmias.
e Neuromuscular-blocking drugs, such as succinylcholine, and
thyroid preparations, such as levothyroxine, increase the risk of
arrhythmias when taken with digoxin.

When herbs spice things up too much

e The herbal preparations St. John’s wort and ginseng can
increase levels of digoxin and increase the risk of toxicity.
(See Digoxin toxicity.)

Adverse reactions

Because cardiac glycosides have a narrow therapeutic index
(margin of safety), they may produce digoxin toxicity. To prevent
digoxin toxicity, the dosage should be individualized based on the
patient’s serum digoxin concentration.
Signs and symptoms of digoxin toxicity include:
nausea and vomiting
abdominal pain
diarrhea
headache
e irritability
e depression
insomnia
confusion
vision changes (blurred or yellow vision)
arrhythmias (bradycardia)
complete heart block.

Nursing process

These nursing process steps are appropriate for patients undergo-
ing treatment with cardiac glycosides.

Assessment

e Obtain a history of the underlying condition before therapy.

e Monitor drug effectiveness by taking the patient’s apical pulse
for 1 minute before each dose. Evaluate the electrocardiogram
(ECG) when ordered, and regularly assess the patient’s cardiopul-
monary status for signs of improvement.

e Monitor digoxin levels (therapeutic blood levels range from 0.5
to 2 ng/mL). Obtain blood for digoxin levels 8 hours after the last
dose by mouth (PO).

e (Closely monitor potassium levels.

¢ Be alert for adverse reactions and drug interactions.

Digoxin toxicity

Digoxin has a narrow
therapeutic index, so a
dose adequate to pro-
duce therapeutic effects
may produce signs of
toxicity. Individuals
with hypokalemia can
develop digoxin toxicity
even when their digoxin
levels aren't elevated.
Signs of digoxin toxicity
include:

* slow to rapid ventricu-
lar rhythms

* nausea and vomiting

* blurred vision

° anorexia

* abdominal discomfort
* mental changes.

Antidote

Digoxin immune Fab is
an antigen-binding frag-
ment (Fab) derived from
specific anti-digoxin
antibodies. Dosage

is determined by the
serum digoxin level or
the estimated amount of
digoxin ingested.
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Key nursing diagnoses

¢ Decreased cardiac output related to underlying condition

¢ Risk for injury related to possible adverse reactions and digoxin
toxicity

¢ Deficient knowledge related to drug therapy

Planning outcome goals Before giving

e Cardiac output will improve as evidenced by vital signs, urine digoxin, take the
. patient’s apical

output, and level of consciousness. Ulse for 1 £ull

¢ Risk for digoxin toxicity will be minimized. P minute.

¢ The patient will demonstrate correct drug administration and

will verbalize correct symptoms of digoxin toxicity.

Implementation

e Keep in mind that patients with hypothyroidism are extremely
sensitive to cardiac glycosides and may need lower doses. Reduce
the dosage in patients with impaired renal function.

e Before giving a loading dose, obtain baseline data (heart rate
and rhythm, blood pressure, and electrolyte levels) and question
the patient about recent use of cardiac glycosides (within the pre-
vious 3 weeks). The loading dose is always divided over the first
24 hours unless the clinical situation indicates otherwise.

Pay attention to the pulse

e Before giving the drug, take the patient’s apical pulse for 1 full min-
ute. Record and report to the prescriber significant changes (a sud-
den increase or decrease in pulse rate, pulse deficit, irregular beats,
and regularization of a previously irregular rhythm). If these changes
occur, check the patient’s blood pressure and obtain a 12-lead ECG.
e Withhold the drug and notify the prescriber if the pulse rate
slows to 60 beats/minute or less.

¢ Infuse the IV form of the drug slowly over at least 5 minutes.

e Withhold the drug for 1 to 2 days before elective cardioversion.
Adjust the dose after cardioversion.

¢ Remember that colestipol and cholestyramine bind with the
drug in the intestine. Treat arrhythmias with phenytoin IV or lido-
caine IV, and treat potentially life-threatening toxicity with spe-
cific antigen-binding fragments (such as digoxin immune Fab).

e Teach the patient about digoxin, including signs and symptoms
of digoxin toxicity.

Evaluation

e Patient has adequate cardiac output.

¢ Patient has no evidence of digoxin toxicity.

e Patient and his family demonstrate an understanding of drug
therapy. (See Teaching about digoxin, page 186.)
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If digoxin is prescribed, review these points with the
patient and his caregivers:

* Digoxin helps strengthen the heartbeat and relieve ankle
swelling, shortness of breath, and fatigue, which can
accompany a heart problem.

* Take digoxin and other heart medications as prescribed,
usually once daily, at the same time each day.

* Don’t miss any doses of the medication.

* Don'ttake a double dose of the medication if a dose is
missed.

* Don’t take any over-the-counter medications or herbal
remedies without first consulting with your prescriber.

* You will need to have periodic physical examinations, elec-
trocardiograms, and blood tests (for digoxin as well as elec-

&
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Teaching about digoxin

* Report adverse effects, such as changes in heart rate
or rhythm, nausea, vomiting, or vision problems, to your

trolyte levels) to see whether changes in dosages are needed.

prescriber. These signs and symptoms may mean that
your dosage needs to be changed.

* Limit salt intake and be sure to get enough potassium.
Follow the diet set by your prescriber, and don't take salt
substitutes, such as potassium chloride, without first
consulting with your prescriber.

* Use the same brand and type of digoxin all the time
because forms and concentrations are different and aren't
interchangeable.

* Take your pulse as instructed by your prescriber; count
your pulse before each dose. If it's less than 60 beats/minute,
call your prescriber.

* Don’t crush digoxin capsules. Tablets may be crushed
and can be taken with or after meals.

e If taking the liquid form of digoxin, measure accurately to
prevent overdosage.

PDE inhibitors

PDE inhibitors are typically used for short-term management
of heart failure or long-term management in patients awaiting
heart transplant surgery. In the United States, two PDE inhibitors

By decreasing my

afterload and pre-

load, FDE inhibitors

certainly lighten my
load.

(inamrinone and milrinone) have been approved for use.

Pharmacokinetics

Inamrinone is administered IV, distributed rapidly, metabolized by \-‘?

the liver, and excreted by the kidneys.
Quick and short

Milrinone is also administered IV and is distributed rapidly and
excreted by the kidneys, primarily as unchanged drug.

Pharmacodynamics

PDE inhibitors improve cardiac output by strengthening contrac-
tions. These drugs are thought to help move calcium into the
cardiac cells or to increase calcium storage in the sarcoplasmic
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reticulum. By directly relaxing vascular smooth muscle, they
also decrease peripheral vascular resistance (afterload) and the
amount of blood returning to the heart (preload).

Pharmacotherapeutics

Inamrinone and milrinone are used for the management of heart
failure in patients who haven’t responded adequately to treatment
with cardiac glycosides, diuretics, or vasodilators. Prolonged use
of these drugs may increase the patient’s risk of complications
and death. (See PDE inhibitors warning.)

Drug interactions

PDE inhibitors may interact with disopyramide, causing hypo-
tension. Because PDE inhibitors reduce serum potassium lev-

els, taking them with a potassium-wasting diuretic may lead to
hypokalemia.

Adverse reactions

Adverse reactions to PDE inhibitors are uncommon, but the like-
lihood increases significantly with prolonged therapy. Adverse
reactions may include:
e ventricular arrhythmias
® nausea and vomiting
headache and fever
chest pain
hypokalemia
thrombocytopenia (especially with inamrinone)
mild increase in heart rate.
Inamrinone is rarely used because of its secondary adverse
effects (secondary thrombocytopenia).

Nursing process

These nursing process steps are appropriate for patients undergo-
ing treatment with PDE inhibitors.

Assessment

e Assess the patient before therapy and regularly thereafter.

e Monitor fluid and electrolyte status, blood pressure, heart rate,
and kidney function during therapy.

e Monitor the patient’s ECG continuously during therapy.

¢ Be alert for adverse reactions.

e Evaluate the patient’s and family’s knowledge of drug therapy.
e Monitor urine output during therapy because diuresis may occur.

0
i J? Before you
¥ give that drug

PDE inhibitors
warning

When giving PDE inhibi-
tors, such as milrinone,
remember that improve-
ment of cardiac output
may resultin enhanced
urine output. Expect

a dosage reduction

in diuretic therapy as
heart failure improves.
Potassium loss may
predispose the patient to
digoxin toxicity.
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Key nursing diagnoses

¢ Impaired gas exchange related to presence of heart failure
® Decreased cardiac output related to drug-induced cardiac
arrhythmias

e Deficient knowledge related to drug therapy

Planning outcome goals

¢ Adequate gas exchange will be achieved as evidenced by arte-
rial blood gas values or improving oxygen saturation levels.

e Cardiac output will improve as evidenced by blood pressure,
vital signs, and cardiac monitoring.

e The patient will state an understanding of drug therapy and the
need to report adverse reactions.

Implementation
e Know that milrinone typically is given with digoxin and diuretics.

So aggravating!

e Keep in mind that inotropics may aggravate outflow tract
obstruction in hypertrophic cardiomyopathy (also known as idio-
pathic hypertrophic subaortic stenosis).

® Prepare IV solutions in dextrose 5% in water (D5;W), normal
saline solution, or half-normal saline solution.

e [f an excessive decrease in blood pressure occurs, discontinue

the drug or infuse it more slowly. / \

e Provide patient teaching. Because many
antiarrhythmic

Evaluation drugs can actu-

e Patient exhibits adequate gas exchange as heart failure resolves. ally woroen the,
arrhythmias they're

e Drug-induced arrhythmias don’t develop during therapy. supposed to treat,
e Patient and his family demonstrate an understanding of drug therapy. the benefits must

always be weighed
against the risks.

Antiarrhythmic drugs

Antiarrhythmic drugs are used to treat arrhythmias (disturbances
in the normal heart rhythm).

For better or worse?

Unfortunately, many antiarrhythmic drugs can also
worsen or cause the very arrhythmias they're supposed
to treat. Therefore, the benefits of this therapy must
always be weighed against its risks.

Antiarrhythmics are categorized into four classes:
e [ (which includes classes IA, IB, and IC)
o II




e III
o IV.

Class I antiarrhythmics, the largest group of antiarrhythmic
drugs, consist of sodium channel blockers. Class I agents are usu-
ally subdivided into classes IA, IB, and IC. One drug, adenosine
(an AV nodal-blocking agent used to treat paroxysmal supraven-
tricular tachycardia [PSVT]), doesn’t fall into any of these classes.

The mechanisms of action of antiarrhythmic drugs vary widely,

and a few drugs exhibit properties common to more than one
class.

Class IA antiarrhythmics

Class IA antiarrhythmics are used to treat a wide variety of atrial
and ventricular arrhythmias. Class IA antiarrhythmics include:

e disopyramide phosphate

¢ procainamide hydrochloride

e quinidine (sulfate, gluconate).

Pharmacokinetics

When administered orally, class IA drugs are rapidly absorbed
and metabolized. Because they work so quickly, sustained-release
forms of these drugs are available to help maintain therapeutic
levels.

The brainy one

These drugs are distributed through all body tissues. Quinidine,
however, is the only one that crosses the blood-brain barrier.

All class IA antiarrhythmics are metabolized in the liver and
are excreted unchanged by the kidneys. Acidic urine increases the
excretion of quinidine.

Pharmacodynamics

Class IA antiarrhythmics control arrhythmias by altering the myo-
cardial cell membrane and interfering with autonomic nervous
system control of pacemaker cells. (See How class I antiarrhyth-
mics work, page 190.)

No (para)sympathy
Class IA antiarrhythmics also block parasympathetic stimulation
of the sinoatrial (SA) and AV nodes. Because stimulation of the
parasympathetic nervous system causes the heart rate to slow
down, drugs that block the parasympathetic nervous system
increase the conduction rate of the AV node.

Quinidine is
the only class |A
antiarrhythmic that
crosses the blood-
brain barrier. Even |
learn something new
every day!

|I e
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Pharm function

How class | antiar

All class | antiarrhythmics suppress
arrhythmias by blocking the sodium
channels in the cell membrane during an
action potential, thereby interfering with
the conduction of impulses along adja-
cent cardiac cells and producing a more
membrane-stabilizing effect. The cardiac
action potential, as illustrated below,
occurs in five phases (0 through 4). Class |
antiarrhythmics exert their effects during
different phases of the action potential,
binding quickly to sodium channels that
are open or inactivated before repolariza-
tion occurs in the cell; they're most effec-
tive on tachycardia-type rhythms.

Phase 4: This coincides with ventricular
diastole and marks the resting membrane
potential (between —85 and —95 mV).
Phase 0: During this phase, sodium enters
the cell and rapid depolarization takes

rhythmics work

place. Class IA and IB antiarrhythmics
slow this phase of the action potential;
class IC antiarrhythmics markedly slow
the phase.

Phase 1: During this phase, sodium chan-
nels are inactivated.

Phase 2: During this plateau phase,
sodium levels are equalized.

Phase 3: This marks when potassium
leaves the cell and repolarization occurs.
Class IA antiarrhythmics work during this
phase to block sodium channels. Active
transport via the sodium-potassium pump
begins restoring potassium to the inside
of the cell and sodium to the outside of
the cell.

Phase 4: By this phase, potassium has left
the cell, the cell membrane is imperme-
able to sodium, and the resting potential
is restored. Then the cycle begins again.

Class |
antiarrhythmics
exert their effects
during different
phases of the action
potential.

Action potential curve: Pacemaker
Class |A drugs
1407 block the sodium
130 olrE[::zlijw Phase 1 channels, activating
the action Sodium levels thel«aoohum— \ \ff-,
+207 otential at equalize potassium purmp &t \ 2 a
ngh, § 5 this phase. 1 | A Y
07 1o page. g Phase 2 \y ot 1
- £ Y <}
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1) \@\ Class IA antiarrhythmics: Quinidine gluconate
Actions Nursing considerations
* Causes direct and indirect effects on cardiac tissue * Monitor for adverse effects, such as vertigo, headache,
» Decreases automaticity, conduction velocity, and mem- arrhythmias, electrocardiogram changes (specifically, a
brane responsiveness widening QRS complex and prolonged QT interval), hypo-
* Prolongs effective refractory period tension, heart failure, tinnitus, diarrhea, nausea, vomiting,

hematologic disorders, hepatotoxicity, respiratory arrest,
angioedema, fever, and temporary hearing loss.

* Frequently monitor pulse and blood pressure.

* Keep in mind that anticoagulation may be performed
before treatment.

Indications (when other medications have failed)
e Atrial fibrillation, flutter, and tachycardia

* Premature atrial and ventricular contractions
 Paroxysmal supraventricular tachycardia

A chain reaction

This increase in conduction rate can produce dangerous increases
in ventricular heart rate if rapid atrial activity is present, as in a
patient with atrial fibrillation. In turn, the increased ventricular
heart rate can offset the ability of the antiarrhythmics to convert
atrial arrhythmias to a regular rhythm.

Pharmacotherapeutics

Class IA antiarrhythmics are used to treat certain arrhythmias,
such as premature ventricular contractions, ventricular tachycar-
dia, atrial fibrillation, atrial flutter, and paroxysmal atrial tachycar-
dia. (See Class IA antiarrhythmics: Quinidine gluconate.)

Drug interactions

Class IA antiarrhythmics can interact with other drugs in various ways:
e Disopyramide taken with macrolide antibiotics, such as clarith-
romycin and erythromycin, increases the risk of Q-T interval
prolongation, which may lead to an increased risk of arrhythmias,
especially polymorphic ventricular tachycardia.

e Disopyramide plus verapamil may produce added myocardial
depression and should be avoided in patients with heart failure.

e (Class IA antiarrhythmics combined with other antiarrhythmics,
such as beta-adrenergic blockers, increase the risk of arrhythmias.
¢ Quinidine plus neuromuscular blockers cause increased skeletal
muscle relaxation.

¢ Quinidine increases the risk of digoxin toxicity.
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e Rifampin, phenytoin, and phenobarbital can reduce the effects
of quinidine and disopyramide.

e Sodium bicarbonate and cimetidine may increase the level of
quinidine, thiazide diuretics, and carbonic anhydrase inhibitors.

¢ Azole antifungals may increase the risk of cardiovascular events
when used with quinidine; they shouldn’t be used together.

e Grapefruit may delay the metabolism of quinidine.

e Verapamil significantly decreases hepatic clearance.

Adverse reactions

Class IA antiarrhythmics, especially quinidine, commonly produce Have 5’0?“ heard
GI signs and symptoms, such as diarrhea, cramping, nausea, vom- the news? Class A

. . . antiarrhythmics can
iting, anorexia, and bitter taste. induce arrhythmias

as well as treat

Good news, bad news them.

Ironically, not only do class IA antiarrhythmics treat arrhythmias,
but they can also induce arrhythmias, especially conduction
delays that may worsen existing heart blocks.

Nursing process e

These nursing process steps are appropriate for patients undergo- -\f
ing treatment with class IA antiarrhythmics. (
AL
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Assessment

e Assess the patient’s arrhythmia before therapy and regularly
thereafter.

e Monitor the ECG continuously when therapy starts and when
the dosage is adjusted. Specifically, monitor for ventricular . &3_
arrhythmias and ECG changes (widening QRS complexes and a '
prolonged Q-T interval).

e Monitor the patient’s vital signs frequently, and assess for signs
of toxicity.

e Measure apical pulse rate and blood pressure before giving the drug.
e Monitor serum drug levels as indicated.

e Monitor blood studies, such as liver function tests, as indicated.
e Be alert for adverse reactions and drug interactions.

e Evaluate the patient’s and family’s knowledge of drug therapy.
Monitor the patient’s intake and output.

Evaluate the patient’s serum electrolyte levels.
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Key nursing diagnoses

e Decreased cardiac output related to arrhythmias or myocardial
depression

¢ Risk for injury related to adverse reactions

¢ Deficient knowledge related to drug therapy
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Planning outcome goals

e Cardiac output will improve as evidenced by stable blood pres-
sure, cardiac monitoring, and adequate urine output.

e Complications from adverse reactions will be diminished.

¢ The patient will verbalize an understanding of drug therapy.

Implementation

e Don’t crush sustained-release tablets.

¢ Notify the prescriber about adverse reactions.

e Use IV forms of these drugs to treat acute arrhythmias.

Evaluation

e Patient maintains adequate cardiac output as evidenced by nor-
mal vital signs and adequate tissue perfusion.

e Patient has no serious adverse reactions.

e Patient and his family demonstrate an understanding of drug
therapy. (See Teaching about antiarrhythmics.)

If antiarrhythmics are prescribed, review these points with
the patient and his caregivers:

* Antiarrhythmic drug therapy helps stop irregular beats in
the heart and helps it to beat more effectively.

* |t's important to take the drug exactly as prescribed. You
may need to use an alarm clock or other reminders if the
medication needs to be taken at odd hours around the clock.
* Take your pulse before each dose. Notify your prescrib-
erif your pulse is irregular or less than 60 beats/minute.

* Avoid hazardous activities that require mental alertness
if adverse central nervous system reactions occur.

e Limit fluid and salt intake if the prescribed drug causes
fluid retention.

* Quinidine and disopyramide should be taken with food if
Gl upset occurs.

* Verapamil should be taken on an empty stomach or 1 to
2 hours after a meal.

» Some medications, such as quinidine, require you to limit
intake of such foods as citrus juices, milk, and vegetables

as well as avoid over-the-counter (OTC) drugs (such as
antacids) that make urine alkaline.

* Report adverse effects, such as constipation or diarrhea,
chest pain, difficulty breathing, ringing in the ears, swell-
ing, unusually slow or fast pulse, sudden irregular pulse,
or rash, to your prescriber.

* [ftiredness occurs, space activities throughout the day
and take periodic rest periods to help conserve energy.

* If nausea, vomiting, or loss of appetite occurs, eat small,
frequent meals or take the drug with meals, if appropriate.
» Some medications, such as disopyramide, may make
you more sensitive to light, so avoid sunburn.

* Avoid OTC medications as well as herbal products unless
approved by your prescriber. Many of these drugs and prep-
arations can interfere with the action of antiarrhythmics.

* It's important to follow up with the prescriber to help
evaluate heart rhythm and response to the drug.

 Don't stop taking the medication on your own; talk to
your prescriber regarding any concerns.
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Class IB antiarrhythmics

Class IB antiarrhythmics include mexiletine and lidocaine; the lat-
ter is used to treat acute ventricular arrhythmias.

Pharmacokinetics
Mexiletine is absorbed well from the GI tract after oral administration.

It’s (un)bound to happen

Lidocaine is distributed widely throughout the body, including the Don’t worry!
brain. Lidocaine and mexiletine are moderately bound to plasma Plasma proteins like
proteins. (Remember, only the portion of a drug that’s unbound him can keep some

antiarrhythmics
occupied, but my
“unbound” portion
will still get the job

can produce a response.)
Class IB antiarrhythmics are metabolized in the liver and
excreted in the urine. Mexiletine also is excreted in breast milk.

done.
Pharmacodynamics /
Class IB drugs work by blocking the rapid influx
of sodium ions during the depolarization phase =3 I"\ R
of the heart’s depolarization-repolarization cycle. 3 f 3 \\ % R lﬁ ]
This results in a decreased refractory period, which “'¥ . ‘"E'C “» l, g 4,
reduces the risk of arrhythmias. \ \. - / %\?{ﬁ( —-a 1 ‘\(\
. . i A3
Make an IB-line for the ventricle \,;\ "j;\ 45 ", s
2
Because class IB antiarrhythmics affect the Pur- ? ] &

kinje fibers (fibers in the conduction system of the

heart) and myocardial cells in the ventricles, they're

only used to treat ventricular arrhythmias. (See Class IB antiar-
rhythmics: Lidocaine.)

Prototype pro

M\

Actions Nursing considerations

 Decreases depolarization, automaticity, and excitability * Monitor for adverse effects, such as confusion, tremor,
in the ventricles during diastole by direct action onthe tis-  restlessness, seizures, hypotension, new arrhythmias, car-
sues, especially the Purkinje network diac arrest, tinnitus, blurred vision, respiratory depression,
and anaphylaxis.

* Monitor serum lidocaine levels for toxicity.

* Monitor electrolyte, blood urea nitrogen, and creatinine
levels.

Je=o)\ Class IB antiarrhythmics: Lidocaine

Indications
* Life-threatening ventricular arrhythmias
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Pharmacotherapeutics

Class IB antiarrhythmics are used to treat ventricular ectopic
beats, ventricular tachycardia, and ventricular fibrillation.

Stop! In the name
Drug interactions of rhythm. .. Combin-
Class IB antiarrhythmics may exhibit additive or antagonistic rrjtﬁljii lifhnthrer
effects when administered with other antiarrhythmics, such as antiarrhythmics
phenytoin, propranolol, procainamide, and quinidine. can cause additive
In addition: or antagonistic
e Rifampin may reduce the effects of mexiletine. effects. And that
 Theophylline plasma levels are increased when theophylline is would totally throw
our rhythm offl

given with mexiletine.
e Use of a beta-adrenergic blocker or disopyramide with mexi-
letine may reduce the contractility of the heart.

' o \
. by ‘,"L/ (¥ ej"\ % {2\5‘__

Adverse reactions 22 r’“gj N\

. . . . . "':T o i e e L \._\_
Adverse }reactlons to class IB antiarrhythmics include: ’(FI? v _\\: \\\\‘L! \ b 3 * [1_ @\% (DN
® drowsiness \ Z,) X \)/_\1 @ 8 IE g},&v /)
¢ light-headedness NS T%‘*ﬁf?éi;%‘f}’@
e paresthesia L%&J —= ' \““\/\,‘4 iy g
e sensory disturbances o W ] i; A ANEER
¢ hypotension J,/ \
°

bradycardia. { \
Adverse reactions to mexiletine also include hypoten- { ’
sion, AV block, bradycardia, confusion, ataxia, double
vision, nausea, vomiting, tremors, and dizziness.
In addition, lidocaine toxicity can cause seizures and respira-
tory and cardiac arrest.

Nursing process

These nursing process steps are appropriate for patients undergo-
ing treatment with class IB antiarrhythmics.

Assessment

e Assess the patient’s arrhythmia before therapy and regularly
thereafter.

e Monitor the ECG continuously when therapy starts and when
the dosage is adjusted. A patient receiving the drug via infusion
must be on continuous cardiac monitoring with close observation.
e Monitor the patient’s vital signs frequently, especially ECG and
blood pressure.

e Assess for adverse reactions and signs of toxicity. As blood
levels of lidocaine increase, nervousness, confusion, dizziness,
tinnitus, somnolence, paresthesia, and circumoral numbness
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may occur. Acute toxicity may result in seizures, cardiovascular

collapse, and respiratory arrest.

e Measure apical pulse rate and blood pressure before giving the
drug.

e Monitor serum drug levels as indicated. Therapeutic levels for

lidocaine are 2 to 5 mcg/mL.

e Monitor blood studies as indicated, such as liver function tests
and blood urea nitrogen (BUN) and creatinine levels.

e Evaluate the patient’s and family’s knowledge of drug therapy.

Key nursing diagnoses

e Decreased cardiac output related to arrhythmias or myocardial
depression

¢ Risk for injury related to adverse reactions

e Deficient knowledge related to drug therapy

Planning outcome goals

e Cardiac output will improve as evidenced by stable blood pres-
sure, cardiac monitoring, and adequate urine output.

e Complications from adverse reactions will be diminished.

¢ The patient will verbalize an understanding of drug therapy.

Implementation

e Use an infusion-control device to administer the infusion. If
giving lidocaine, don’t exceed 4 mg/minute; a faster rate greatly
increases the risk of toxicity, especially over time.

e Dilute concentrated forms for IV infusion.

¢ If administering the drug via the IM route (alternative route for
lidocaine), give it in the deltoid area.

e Remember that IM injections increase creatine kinase (CK)
levels. The CK-MM isoenzyme (which originates in skeletal
muscle, not cardiac muscle) level increases significantly in
patients who receive an IM injection.

e Don’t crush sustained-release tablets.

e Be aware that sustained-release and extended-release medica-
tions aren’t interchangeable.

e Take safety precautions if adverse CNS reactions occur.

e Notify the prescriber about adverse reactions. If signs of lido-
caine toxicity occur, stop the drug at once and notify the pre-
scriber. Continued infusion could lead to seizures, cardiovascular
collapse, coma, and respiratory arrest.

e Use IV forms of these drugs to treat acute arrhythmias. Discon-
tinue the drug and notify the prescriber if arrhythmias worsen or
if ECG changes, such as widening QRS complex or substantially
prolonged P-R interval, are evident.

¢ Provide patient teaching.

\e‘f-

Keep in mind that
you shouldn’t crush
sustained-release
tablets—and we're
all feeling a bit
crushed in herel

T

)\\

J

———

SNV

L\ﬁ/ﬁ J

\\p( _\)}

L

\;\‘ 4
el

!

|

1



ANTIARRHYTHMIC DRUGS

Evaluation

e Patient maintains adequate cardiac output as evidenced by nor-
mal vital signs and adequate tissue perfusion.

e Patient has no serious adverse reactions.

e Patient and his family state an understanding of drug therapy.

Class IC antiarrhythmics

Class IC antiarrhythmics are used to treat certain severe, refrac-
tory (resistant) ventricular arrhythmias. Class IC antiarrhythmics
include:

¢ flecainide acetate

e moricizine (a class I antiarrhythmic drug that shares class IA,
IB, and IC properties)

¢ propafenone hydrochloride.

Pharmacokinetics

After oral administration, class IC antiarrhythmics are absorbed
well, distributed in varying degrees, and probably metabolized by
the liver. They're excreted primarily by the kidneys, except for
propafenone, which is excreted primarily in feces. (See Class IC
antiarrhythmics: Propafenone.)

After oral administration, about 38% of moricizine is absorbed.

It undergoes extensive metabolism, with less than 1% of a dose
excreted unchanged in the urine. Moricizine is highly protein
bound, leaving only a small portion of the drug free to produce its
antiarrhythmic effect.

Pharmacodynamics

Class IC antiarrhythmics primarily slow conduction along the
heart’s conduction system. Moricizine decreases the fast inward
current of sodium ions of the action potential, depressing the
depolarization rate and effective refractory period.

Pharmacotherapeutics

Like class IB antiarrhythmics, class IC antiarrhythmic drugs are
used to treat life-threatening ventricular arrhythmias. They're
also used to treat supraventricular arrhythmias (abnormal heart
rhythms that originate above the bundle branches of the heart’s
conduction system).

Treating troublesome tachycardia

Flecainide and propafenone may also be used to prevent PSVT
in patients without structural heart disease. Moricizine is used to

5?; \@\

vy
-

Prototype
pro

Class IC
antiarrhythmics:
Propafenone

Actions

* Reduces inward so-
dium current in Purkinje
and myocardial cells

* Decreases excitability,
conduction velocity, and
automaticity in atrio-
ventricular (AV) nodal,
His-Purkinje, and intra-
ventricular tissue

* Prolongs refractory
period in AV nodal tissue

Indications
e Life-threatening ven-
tricular arrhythmias

Nursing considerations
* Administer with food
to minimize adverse Gl
reactions.

* Notify the prescriber
if the QRS complex
increases by more than
25%.

* During use with digox-
in, monitor the electro-
cardiogram and digoxin
levels frequently.
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manage life-threatening ventricular arrhythmias such as sustained
ventricular tachycardia.

Drug interactions

Class IC antiarrhythmics may exhibit additive effects when
administered with other antiarrhythmics. Here are some other
interactions:

e When used with digoxin, flecainide and propafenone increase
the risk of digoxin toxicity.

® Quinidine increases the effects of propafenone.

e Cimetidine may increase the plasma level and the risk of
toxicity of moricizine.

e Propranolol or digoxin given with moricizine may increase the
P-R interval.

e Theophylline levels may be reduced in the patient receiving
moricizine.

e Propafenone increases the serum concentration and effects of
metoprolol and propranolol.

e Warfarin may increase the level of propafenone.

Adverse reactions

Class IC antiarrhythmics can produce serious adverse reactions,
including the development of new arrhythmias and aggravation of
existing arrhythmias (especially moricizine). These drugs aren’t
given to patients with structural heart defects because of a high
incidence of resulting mortality. Other cardiovascular adverse
reactions include palpitations, shortness of breath, chest pain,
heart failure, and cardiac arrest.

Because propafenone has beta-adrenergic blocking properties,
it may also cause bronchospasm.

Can’t stomach it

GI adverse reactions include abdominal pain, heartburn, nausea,
and vomiting.

Nursing process

These nursing process steps are appropriate for patients under-
going treatment with class IC antiarrhythmics.

Assessment

e Assess the patient’s arrhythmia before therapy and regularly
thereafter.

e Monitor the ECG continuously when therapy starts and when
the dosage is adjusted.
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e Monitor the patient’s vital signs frequently, and assess for signs
of toxicity and adverse reactions.

e Measure the apical pulse rate and blood pressure before giving

the drug.

e Monitor serum drug levels as indicated.

e Monitor blood studies, such as liver function tests, as indicated.
¢ Be alert for adverse reactions and drug interactions.

e Evaluate the patient’s and family’s knowledge of drug therapy.

Key nursing diagnoses Be safe. .. notify

e Decreased cardiac output related to arrhythmias or myocardial the prescriber

depression about adverse

e Risk for injury related to adverse reactions reactions—even if

e Deficient knowledge related to drug therapy they appear to be
unrelated.

Planning outcome goals

e Cardiac output will improve as evidenced by stable blood pres-

sure, cardiac monitoring, and adequate urine output. i ™

e Complications from adverse reactions will be diminished. f !

e The patient will verbalize an understanding of drug therapy. i.! v oJ }

a Y [

Implementation W\\ ” /\\;‘:3

e Don’t crush sustained-release tablets. ( i 'P\

e Take safety precautions if adverse CNS reactions occur. -"‘Q_

¢ Notify the prescriber about adverse reactions, even if they seem

unrelated.

e Use IV forms of these drugs to treat acute arrhythmias.

¢ Administer the drug with food to minimize adverse reactions as
indicated.

¢ Notify the prescriber if the P-R interval or QRS complex increases
by more than 25%. A reduction in dosage may be necessary.

e Monitor the ECG and digoxin levels frequently if used with digoxin.
® Provide patient teaching.

Evaluation

e Patient maintains adequate cardiac output as evidenced by
normal vital signs and adequate tissue perfusion.

e Patient has no serious adverse reactions.

e Patient and his family state an understanding of drug therapy.

Class Il antiarrhythmics

Class II antiarrhythmics are composed of beta-adrenergic antago-
nists, which are also known as beta-adrenergic blockers or beta
blockers. Beta-adrenergic blockers used as antiarrhythmics include:
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e acebutolol (not commonly used)
e esmolol
e propranolol.

Pharmacokinetics

Acebutolol and propranolol are absorbed almost entirely from the
GI tract after an oral dose. Esmolol, which can only be given IV,
is immediately available throughout the body.

No breaking and entering

Acebutolol and esmolol have low lipid solubility. That means that
they can’t penetrate the blood-brain barrier (highly fatty cells that
act as barriers between the blood and brain). Propranolol has high
lipid solubility and readily crosses the blood-brain barrier, which

Do o Hrmph! |
accounts for its side effect of vivid dreams.

know when
I'm not

Just a little gets the job done

Propranolol undergoes significant first-pass effect, leaving only a
small portion of this drug available to be distributed to the body.

Esmolol is metabolized exclusively by red blood cells (RBCs),
with only 1% excreted in the urine. Approximately 50% of acebuto-
lol is excreted in feces. Propranolol’s metabolites are excreted in
urine as well.

needed.

Pharmacodynamics

Class II antiarrhythmics block beta-adrenergic receptor sites in
the conduction system of the heart. As a result, the ability of the
SA node to fire spontaneously (automaticity) is slowed. The abil-
ity of the AV node and other cells to receive and conduct an elec-
trical impulse to nearby cells (conductivity) is also reduced.

Cutting back on contractions

Class II antiarrhythmics also reduce the strength of the heart’s
contractions. When the heart beats less forcefully, it doesn’t
require as much oxygen to do its work.

Pharmacotherapeutics

Class IT antiarrhythmics slow ventricular rates in patients with
atrial flutter, atrial fibrillation, and paroxysmal atrial tachycardia.

Drug interactions

Class IT antiarrhythmics can cause a variety of drug interactions:
¢ Administering class II antiarrhythmics with phenothiazines and
other antihypertensive drugs increases the antihypertensive effect.
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¢ Administration with nonsteroidal anti-inflammatory drugs
(NSAIDs) can cause fluid and water retention, decreasing the anti-
hypertensive effects of the drug.

e The effects of sympathomimetics may be reduced when taken
with class II antiarrhythmics.

Depressing news

¢ Beta-adrenergic blockers given with verapamil can depress the
heart, causing hypotension, bradycardia, AV block, and asystole.
¢ Beta-adrenergic blockers reduce the effects of sulfonylureas.

e The risk of digoxin toxicity increases when digoxin is taken
with esmolol.

Adverse reactions

Common adverse reactions to class II antiarrhythmics include:
arrhythmias

bradycardia

heart failure

hypotension

GI reactions, such as nausea, vomiting, and diarrhea
bronchoconstriction

e fatigue.

Nursing process

Monitor the
These nursing process steps are appropriate for patients undergo- patient’s intake and
ing treatment with class II antiarrhythmics. output and daily

weight. | may go a

Assessment
e Assess the patient’s arrhythmia before therapy and regularly
thereafter.

not carefull

little overboard on
the intake here if I'm

e Monitor the ECG continuously when therapy starts, when the
dosage is adjusted, and especially during IV therapy.

e Monitor the patient’s vital signs frequently, and assess for signs
of toxicity and adverse reactions.

e Measure the apical pulse rate and blood pressure before giving
the drug.

e Monitor serum drug levels as indicated.

e Monitor blood studies, such as liver function tests, as indicated.
e Be alert for adverse reactions and drug interactions.

e Evaluate the patient’s and family’s knowledge of drug therapy.
e Monitor the patient’s intake and output and daily weight.

Key nursing diagnoses
e Decreased cardiac output related to arrhythmias or myocardial
depression
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¢ Risk for injury related to adverse reactions
e Deficient knowledge related to drug therapy

Planning outcome goals

e Cardiac output will improve as evidenced by stable blood pres-
sure, cardiac monitoring, and adequate urine output.

e Complications from adverse reactions will be diminished.

e The patient will demonstrate correct drug administration. Check the
patient’s apical

- ulse before givin
Implementatlon Zbeta—adremgergig
e Don’t crush sustained-release tablets. blocker. If you
e Take safety precautions if adverse CNS reactions occur. detect a too-fast
¢ Notify the prescriber about adverse reactions. or t_oo—ﬁlOW pulse,
¢ Use IV forms of these drugs for treating acute arrhythmias; they dn‘:wth:;'d tllhih
may be given as a loading dose IV or diluted with normal saline gr;cric:er ¢
solution and given by intermittent infusion. P '
e Check the apical pulse before giving the drug. If you detect
extremes in pulse rate, withhold the drug and call the prescriber
immediately. [ 5\_) ) K
¢ Administer the drug with meals as indicated. i ~
e Before any surgical procedure, notify the anesthesiologist that 89 /

the patient is receiving this drug.

e Don't discontinue the IV form of the drug abruptly; symptoms may
worsen with increased tachycardia, arrhythmias, or hypertension.

e Provide patient teaching.

i ‘1
Evaluation
e Patient maintains adequate cardiac output as evidenced by

s
2 k

normal vital signs and adequate tissue perfusion.
¢ Patient has no serious adverse reactions.
e Patient and his family state an understanding of drug therapy.

Class Ill antiarrhythmics

Class III antiarrhythmics are used to treat ventricular arrhythmias.
Drugs in this class include amiodarone, dofetilide, ibutilide, and
sotalol.

Class distinctions

Sotalol is a nonselective (not having a specific affinity for a recep-
tor) beta-adrenergic blocker (class II) that also has class III prop-

erties. The class III antiarrhythmic effects are more predominant,

especially at higher doses, so sotalol is usually listed as a class III

antiarrhythmic.




Pharmacokinetics

The absorption of class III antiarrhythmics varies widely.

Slow but sure

After oral administration, amiodarone is absorbed slowly at
widely varying rates. This drug is distributed extensively and accu-
mulates in many sites, especially in organs with a rich blood sup-
ply and fatty tissue. It’s highly protein bound in plasma, mainly to
albumin. Sotalol is also slowly absorbed, with the amount varying
between 60% and 100% with minimal protein binding.

Absolute absorption

Dofetilide is very well absorbed from the GI tract, with almost
100% overall absorption and with approximately 70% being bound
to plasma proteins. Ibutilide is administered IV only, with absorp-
tion of 100%.

Pharmacodynamics

Although the exact mechanism of action isn’t known, class III
antiarrhythmics are thought to suppress arrhythmias by convert-
ing a unidirectional block to a bidirectional block. They have little
or no effect on depolarization. These drugs delay repolarization
and lengthen the refractory period and duration of the action
potential.

) All this talk about
Pharmacotherapeutics “life-threatening

Class III antiarrhythmics are used for ventricular arrhythmias. arrhyt hm'a? and
other drug inter-

Dofetilide and ibutilide are used for symptomatic atrial fibrilla- actions i really
tion and flutter. Amiodarone is the first-line drug of choice for stressing me out!
ventricular tachycardia and ventricular fibrillation. (See Class II1

antiarrhythmics: Amiodarone, page 204.)

Drug interactions

These drug interactions can occur with class III
antiarrhythmics:

e Amiodarone increases quinidine, procainamide, and phenytoin
levels.

e Amiodarone increases the risk of digoxin toxicity.

e Cimetidine may increase the level of amiodarone.

e The effects of warfarin are enhanced when taken with
amiodarone.

e Ibutilide shouldn’t be administered within 4 hours of other
class I or class III antiarrhythmics because of the potential for
prolonged refractory state.
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Prototype pro

Ko\ Class lIl antiarrhythmics: Amiodarone

Actions
 Thought to prolong the refractory period and duration of
action potential and to decrease repolarization

Indications

» Life-threatening ventricular tachycardia and ventricular
fibrillation not responding to any other drug

* Suppression of supraventricular tachycardias

Nursing considerations

* Be aware that the drug poses major and potentially life-
threatening management problems in patients at risk for
sudden death and should be used only in patients with doc-
umented, life-threatening, recurrent ventricular arrhythmias

who are nonresponsive to adequate doses of other antiar-
rhythmics or when alternative drugs can't be tolerated.

* Know that amiodarone can cause fatal toxicities, includ-
ing hepatic and pulmonary toxicity.

* Be aware that the drug causes vision impairment; most
adults taking amiodarone develop corneal microdeposits,
and cases of optic neuritis have been reported.

» Administer an oral loading dose in three equal doses;
give with meals to decrease Gl intolerance.

* Only give the drug IV if the patient is closely monitored for
cardiac function and resuscitation equipment is available.

e Oral forms of the drug shouldn’t be taken with grapefruit
juice because it interferes with drug metabolism.

e Dofetilide shouldn’t be administered with cimetidine, keto-
conazole, megestrol, prochlorperazine, trimethoprim, sulfa-
methoxazole, or verapamil because the combination may induce

life-threatening arrhythmias.

e Sotalol shouldn’t be administered with dolasetron or droperidol
because of an increased risk of life-threatening arrhythmias.
e Severe hypotension may develop when IV amiodarone is admin-

istered too rapidly.

Adverse reactions

Adverse reactions to class III antiarrhythmics, especially amioda-
rone, vary widely and commonly lead to drug discontinuation.
A common adverse effect is aggravation of arrhythmias.

Other adverse reactions vary by drug:

e Amiodarone may also produce hypotension, bradycardia, nau-
sea, and anorexia. Severe pulmonary toxicity occurs in 15% of
patients and can be fatal. Vision disturbances and corneal micro-

deposits may also occur.

e Ibutilide may cause sustained ventricular tachycardia, Q-T
interval prolongation, hypotension, nausea, and headache.
e Sotalol may cause AV block, bradycardia, ventricular arrhyth-

mias, bronchospasm, and hypotension.
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Nursing process

These nursing process steps are appropriate for patients undergo-
ing treatment with class III antiarrhythmics.

Assessment

e Assess the patient’s arrhythmia before therapy and regularly
thereafter.

e Monitor the ECG continuously when therapy starts and when
the dosage is adjusted.

e Monitor the patient’s vital signs frequently, and assess for signs
of toxicity and adverse reactions.

e Measure the patient’s apical pulse rate and blood pressure
before giving the drug.

e Monitor serum drug levels as indicated.

e Monitor blood studies, such as liver function tests, as indicated.
e Be alert for adverse reactions and drug interactions.

e Evaluate the patient’s and family’s knowledge of drug therapy.

Key nursing diagnoses

e Decreased cardiac output related to arrhythmias or myocardial
depression

¢ Risk for injury related to adverse reactions

¢ Deficient knowledge related to drug therapy

Planning outcome goals

e Cardiac output will improve as evidenced by stable blood pres-
sure, cardiac monitoring, and adequate urine output.

e Complications from adverse reactions will be diminished.

e The patient will verbalize an understanding of drug therapy.

Implementation

e During and after administration, make sure proper equipment
and facilities, such as cardiac monitoring, intracardiac pacing, a
cardioverter-defibrillator, and medication for treatment of sus-
tained ventricular tachycardia, are available.

e Correct hypokalemia and hypomagnesemia before therapy to
reduce the risk of arrhythmias.

A stable situation

e Remember that admixtures and approved diluents are chemi-
cally and physically stable for 24 hours at room temperature or 48
hours if refrigerated.

e Don’t crush sustained-release tablets.

e Be aware that sustained-release and extended-release medica-
tions aren’t interchangeable.

e Take safety precautions if adverse CNS reactions occur.



CARDIOVASCULAR DRUGS

¢ Notify the prescriber about adverse reactions.
e Use IV forms of the drug to treat acute arrhythmias.
¢ Provide patient teaching.

Evaluation

e Patient maintains adequate cardiac output as evidenced by
normal vital signs and adequate tissue perfusion.

¢ Patient has no serious adverse reactions.

e Patient states the importance of compliance with therapy.

Class IV antiarrhythmics

Class IV antiarrhythmics are composed of calcium channel block-
ers. Calcium channel blockers used to treat arrhythmias include
verapamil and diltiazem.

One mission Class IV antiar-

Verapamil and diltiazem are used to treat supraventricular rhythmics are used
arrhythmias with rapid ventricular response rates (rapid heart rate to relieve angina,
in which the rhythm originates above the ventricles). lower blood preseure,

and restore normal
sinus rhythm.

Pharmacokinetics

Class IV antiarrhythmics are rapidly and completely absorbed
from the GI tract after PO administration; only about 20% to 35%
reaches systemic circulation. About 90% of the circulating drug is

\ b 5
bound to plasma proteins. Class IV antiarrhythmics are metabo- - K/
lized in the liver and excreted in the urine as unchanged drug and
. . o i
active metabolites. &‘ ;
4

‘t‘{) ¥
Pharmacodynamics L '\{ /@

i
Class IV antiarrhythmics inhibit calcium ion influx across cardiac ( ,)\
and smooth-muscle cells, thus decreasing myocardial contractility ~
and oxygen demand. They also dilate coronary arteries and arteri-
oles.

Pharmacotherapeutics

This class of drugs is used to relieve angina, lower blood pressure,
and restore normal sinus rhythm.

Drug interactions

These drug interactions may occur with class IV antiarrhythmics:
e Furosemide forms a precipitate when mixed with diltiazem
injection. Give through separate IV lines.
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e Anesthetics may potentiate the effects of class IV
antiarrhythmics.

e Cyclosporine levels may be increased by diltiazem, resulting in
toxicity; avoid using these drugs together.

e Diltiazem may increase levels of digoxin. Monitor the patient
and drug levels.

e Cimetidine may inhibit diltiazem metabolism, resulting in
toxicity.

e Propranolol and other beta-adrenergic blockers may precipitate
heart failure or prolong cardiac conduction time with diltiazem
and, therefore, should be used together cautiously.

e Antihypertensives and quinidine may cause hypotension when
used with verapamil; monitor blood pressure.

¢ Disopyramide, flecainide, and propranolol and other beta-adrenergic
blockers may cause heart failure when used with verapamil.

e Verapamil may decrease lithium levels.

e Rifampin may decrease the effects of verapamil.

¢ Black catechu may cause additive effects when used with
verapamil.

Don’t drink and...

e Grapefruit juice may increase verapamil levels.
e Verapamil enhances the effects of alcohol; discourage concur-
rent use.

Adverse reactions

The following adverse effects can occur when taking class IV anti-
arrhythmics.

Mild effects
e Dizziness

e Headache

e Hypotension

e Constipation

e Nausea

e Rash

Serious effects

e Heart failure

e Bradycardia

e AV block

e Ventricular asystole

e Ventricular fibrillation
e Pulmonary edema
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Nursing process

These nursing process steps are appropriate for patients undergo-
ing treatment with class IV antiarrhythmics.

Assessment

e Obtain a history of the patient’s underlying condition before
therapy, and reassess regularly thereafter.

e Assess the patient’s arrhythmia before therapy and regularly
thereafter.

e Monitor the ECG continuously when therapy starts and when
the dosage is adjusted.

e Monitor the patient’s vital signs frequently, and assess for signs
of toxicity and adverse reactions.

e Measure the patient’s apical pulse rate and blood pressure
before giving the drug.

e Monitor the patient’s intake and output.

Monitor serum drug levels as indicated.

Monitor blood studies, such as liver function tests, as indicated.
Be alert for adverse reactions and drug interactions.

Evaluate the patient’s and family’s knowledge of drug therapy.

Key nursing diagnoses

Don’t confuse me
e Decreased cardiac output related to arrhythmias or myocardial

with an extended-

depression release form of the

e Risk for injury related to adverse reactions drug. 'm sustained-

¢ Deficient knowledge related to drug therapy release. We're not
the same.

Planning outcome goals

e Cardiac output will improve as evidenced by stable blood pres-
sure, cardiac monitoring, and adequate urine output.

e Complications from adverse reactions will be diminished.

e The patient will verbalize an understanding of drug therapy. /'f ﬂ-:“ R

. n Y
Implementation ey - \j_’z
e Don’t crush sustained-release tablets. { 5
e Know that sustained-release and extended-release drug forms ( 2/ B
aren’t interchangeable. 6 )

Forget the fluids

e Fluid and sodium intake may need to be restricted to minimize
edema.

e Take safety precautions if adverse CNS reactions occur.

e Notify the prescriber about adverse reactions.

e Use IV forms of the drug for treating acute arrhythmias; cardiac
monitoring is required during administrations.
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e Withhold the dose and notify the prescriber if the patient’s
systolic pressure drops below 90 mm Hg or his heart rate drops
to less than 60 beats/minute, or follow the prescriber’s ordered
parameters for withholding the medication.

¢ Help the patient walk because dizziness can occur.

e If the drugs are being used to terminate supraventricular tachy-
cardia, the prescriber may have the patient perform vagal maneu-
vers after receiving the drug.

® Provide patient teaching.

Evaluation

e Patient maintains adequate cardiac output as evidenced by nor-
mal vital signs and adequate tissue perfusion.

e Patient has no serious adverse reactions.

e Patient states the importance of compliance with therapy.

. Adenosine is
Ad enosine especially effective
against reentry
tachycardias that
involve the AV node.

Adenosine is an injectable antiarrhythmic drug indicated for acute
treatment of PSVT.

Pharmacokinetics

After IV administration, adenosine probably is distributed rapidly
throughout the body and metabolized inside RBCs as well as in
vascular endothelial cells.

Pharmacodynamics

Adenosine depresses the pacemaker activity of the SA node,
reducing heart rate and the ability of the AV node to conduct
impulses from the atria to the ventricles.

Pharmacotherapeutics

Adenosine is especially effective against reentry tachycardias
(when an impulse depolarizes an area of heart muscle and returns
and repolarizes it) that involve the AV node.

Packs a punch against PSVT

Adenosine is also effective in more than 90% of PSVT cases. It’s
predominantly used to treat arrhythmias associated with acces-
sory bypass tracts (brief periods of rapid heart rate in which the
rhythm’s origin is above the ventricle), as in Wolff-Parkinson-White
syndrome, a condition in which strands of heart tissue formed dur-
ing fetal development abnormally connect structures such as the
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atria and ventricles, bypassing normal conduction. This condition
is also known as a preexcitation syndrome.

Drug interactions

Adenosine has various drug interactions:

e Methylxanthines antagonize the effects of adenosine so that the
patient may need larger doses of adenosine.

e Dipyridamole and carbamazepine potentiate the effects of aden-
osine, which may call for smaller doses of adenosine.

e When adenosine is administered with carbamazepine, the risk
of heart block increases.

e Caffeine and theophylline may decrease adenosine’s effects.

Adverse reactions

Adenosine many cause facial flushing, shortness of breath,
dizziness, dyspnea, and chest discomfort.

Nursing process

These nursing process steps are appropriate for patients undergo-
ing treatment with adenosine.

Assessment

e Assess the patient’s arrhythmia before therapy and regularly
thereafter.

e Monitor the ECG continuously when therapy starts and when
the dosage is adjusted.

e Monitor the patient’s vital signs frequently, and assess for signs
of toxicity and adverse reactions.

e Measure the apical pulse rate and blood pressure before giving
the drug.

e Be alert for adverse reactions and drug interactions.

e Evaluate the patient’s and family’s knowledge of drug therapy.

Key nursing diagnoses

e Decreased cardiac output related to arrhythmias or myocardial
depression

¢ Risk for injury related to adverse reactions

e Deficient knowledge related to drug therapy

Planning outcome goals

e Cardiac output will improve as evidenced by stable blood pres-
sure, cardiac monitoring, and adequate urine output.

e Complications from adverse reactions will be diminished.

e The patient will verbalize an understanding of drug therapy.
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Implementation

e If the solution is cold, check for crystals that may form. If crys- If crystals form

tals are visible, gently warm the solution to room temperature. in a cold solution,
gently warm the
solution to room

Don’t use unclear solutions.
temperature. This is

my favorite way to
warm up!

key

e Give rapidly for effective drug action. Give directly into the vein
if possible. If an IV line is used, inject the drug into the most proxi-
mal port and follow with a rapid saline flush to ensure that the
drug reaches systemic circulation quickly.

e If ECG disturbances occur, withhold the drug, obtain a rhythm

strip, and notify the prescriber immediately. % q {-F?

e Tell the patient that he may feel flushing or chest pain ﬁ } } \5

that lasts for 1 to 2 minutes after the drug is injected. b4 g jH o= {

e Take safety precautions before administration because the /o ‘\\ 7:{_' .

patient may experience a brief loss of consciousness as the /& /{v}~[ %

heart block increases. 1\ D & ‘E:‘:L

¢ Notify the prescriber about adverse reactions. —— \’ﬁ ] — -\\wgl
- b e A )

Evaluation S CARpaee” 7

¢ Patient maintains adequate cardiac output as evidenced \x: ::“" ";_,,,

by normal vital signs and adequate tissue perfusion.
e Patient has no serious adverse reactions.
e Patient states the importance of compliance with therapy.

Antianginal drugs

Although angina’s cardinal symptom is chest pain, the drugs used
to treat angina aren’t typically analgesics. Rather, antianginal
drugs treat angina by reducing myocardial oxygen demand (reduc-
ing the amount of oxygen the heart needs to do its work), by
increasing the supply of oxygen to the heart, or both. (See How
antianginal drugs work, page 212.)

The three classes of antianginal drugs discussed in this section
include:
e nitrates (for treating acute angina)
e beta-adrenergic blockers (for long-term prevention of angina)
e calcium channel blockers (used when other drugs fail to
prevent angina).

Nitrates

Nitrates are the drugs of choice for relieving acute angina. Nitrates
commonly prescribed to treat angina include:

e amyl nitrite

e isosorbide dinitrate
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Pharm function

How antianginal drugs work

Angina occurs when the coronary arteries, the heart’s primary source of oxygen, supply
insufficient oxygen to the myocardium. This increases the heart's workload, increasing
heart rate, preload (blood volume in the ventricles at the end of diastole), afterload (pres-
sure in the arteries leading from the ventricles), and force of myocardial contractility.
The antianginal drugs relieve angina by decreasing one or more of these four factors.
This illustration summarizes how antianginal drugs affect the cardiovascular system.

Afterload
Decreased by calcium channel blockers and
nitrates

Heart rate
Decreased by beta-adrenergic blockers and
some calcium channel blockers

Preload
Decreased by nitrates

Contractility
Decreased by beta-adrenergic blockers and
calcium channel blockers

e isosorbide mononitrate
e nitroglycerin.

Pharmacokinetics
Nitrates can be administered in a variety of ways.

All absorbed...

Nitrates given sublingually (under the tongue), buccally (in the
pocket of the cheek), as chewable tablets, as lingual aerosols
(sprayed onto or under the tongue), or via inhalation (amyl nitrite)
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are absorbed almost completely because of the rich blood supply
of the mucous membranes of the mouth.

...half-absorbed...

Swallowed nitrate capsules are absorbed through the mucous
membranes of the GI tract, and only about half the dose enters
circulation.

Transdermal nitrates (a patch or ointment placed on the skin)
are absorbed slowly and in varying amounts, depending on the
quantity of drug applied, the location where the patch is applied,
the surface area of skin used, and the circulation to the skin.

...or not absorbed at all

IV nitroglycerin, which doesn’t need to be absorbed, goes directly
into circulation. (See Nitrates: Nitroglycerin.)

Pharmacodynamics

Nitrates cause the smooth muscle of the veins and, to a lesser
extent, the arteries to relax and dilate. Nitrates work in the follow-
ing way:

e When the veins dilate, less blood returns to the heart.

¢ This, in turn, reduces the amount of blood in the ventricles at
the end of diastole, when the ventricles are full. (This blood vol-
ume in the ventricles just before contraction is called preload.)
* By reducing preload, nitrates reduce ventricular size and ven-
tricular wall tension (the left ventricle doesn’t have to stretch as
much to pump blood). This, in turn, reduces the oxygen require-
ments of the heart.

Lighten the load

The arterioles provide the most resistance to the blood pumped by
the left ventricle (called peripheral vascular resistance). Nitrates
decrease afterload by dilating the arterioles, reducing resistance,
easing the heart’s workload, and easing the demand for oxygen.

Pharmacotherapeutics
¢ Nitrates are used to relieve and prevent angina.

The short story...

Rapidly absorbed nitrates, such as nitroglycerin, are the drugs of
choice for relief of acute angina because they have a rapid onset
of action, are easy to take, and are inexpensive.

e\ Pro

&

<& Prototype

Nitrates:
Nitroglycerin

Actions

* Relaxes vascular
smooth muscle

* Causes general
vasodilation

Indications
 Acute or chronic angi-
nal attacks

Nursing considerations
* Monitor for adverse
effects, such as head-
ache, dizziness, or-
thostatic hypotension,
tachycardia, flushing,
palpitations, and hyper-
sensitivity reactions.

* Monitor vital signs
closely.

* Treat headaches with
acetaminophen or aspirin.

Nitrates are used
to treat acute
angina because of
their rapid onset of

action.

\
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...or the long one

Longer-acting nitrates, such as the daily nitroglycerin transdermal
patch, are convenient and can be used to prevent chronic angina.
Oral nitrates are also used because they seldom produce serious
adverse reactions.

Drug interactions

These drug interactions may occur with nitrates:

e Severe hypotension can result when nitrates interact with
alcohol.

e Sildenafil shouldn’t be taken within 24 hours of nitrates because
of possible enhanced hypotensive effects.

e Absorption of sublingual nitrates may be delayed when taken
with an anticholinergic drug.

e Marked orthostatic hypotension (a drop in blood pressure when
a person stands up) with light-headedness, fainting, or blurred
vision may occur when calcium channel blockers and nitrates are
used together.

Adverse reactions

Most adverse reactions to nitrates are caused by changes in the
cardiovascular system. The reactions usually disappear when the
dosage is reduced.

My aching head...

Headache is the most common adverse reaction. Hypotension
may occur, accompanied by dizziness and increased heart rate.

Nursing process

These nursing process steps are appropriate for patients undergo-
ing treatment with nitrates.

Assessment

e Monitor vital signs. With IV nitroglycerin, monitor blood pres-
sure and pulse rate every 5 to 15 minutes while adjusting the dos-
age and every hour thereafter.

e Monitor the effectiveness of the prescribed drug.

e Observe for adverse reactions.

Key nursing diagnoses

¢ Risk for injury related to adverse reactions

e Excess fluid volume related to adverse cardiovascular effects
e Deficient knowledge related to drug therapy
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Planning outcome goals

e Risk of injury to the patient will be minimized.

e Fluid volume will remain within normal limits as evidenced by
vital signs, cardiac monitoring, and urine output.

e The patient will demonstrate correct drug administration.

Implementation

¢ Tablets may be given on an empty stomach, either 30 minutes Have the patient
before or 1 to 2 hours after meals. Tell the patient to swallow sit or lie down when
tablets whole, not chew them. re(ﬂvmg tzeeﬁmt
e Have the patient sit or lie down when receiving the first nitrate rake dose.
dose. Take his pulse and blood pressure before giving the dose
and when the drug action starts.

e Don'’t give a beta-adrenergic blocker or calcium chan-
nel blocker to relieve acute angina.

e Withhold the dose and notify the prescriber if the
patient’s heart rate is less than 60 beats/minute or his
systolic blood pressure drops below 90 mm Hg, or fol-
low the prescriber’s ordered parameters for withholding
the medication.

¢ Dilute IV nitroglycerin with DsW or normal saline
solution for injection, using a glass bottle. Avoid the use
of IV filters because the drug binds to plastic. Special
nonabsorbent polyvinyl chloride tubing is available from
the manufacturer. Titrate the drug and administer with
an infusion-control device. Concentration shouldn’t exceed

400 mcg/mL.

¢ Administer sublingual nitroglycerin tablets at the first sign of

an attack, placing the medication under the tongue until it’s com-
pletely absorbed. The dose can be repeated every 5 minutes up to
three doses.

e Place topical ointments on paper as prescribed; then place the
paper on a nonhairy area and cover it with plastic. Remove excess
ointment from the previous site when applying the next dose.
Remember to rotate application sites and make sure you don’t get
any ointment on your fingers.

e Remove a transdermal patch before defibrillation. Aluminum
backing on the patch may explode with electric current.

® Be aware that the drug may initially cause headache until toler-
ance develops or the dosage is minimized.

Evaluation

e Patient sustains no injury from adverse reactions.

¢ Patient maintains normal fluid balance.

e Patient and his family demonstrate an understanding of drug
therapy. (See Teaching about antianginals, page 216.)
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e Teaching about antianginals

If antianginals are prescribed, review these points with
the patient and his caregivers:

* |t's essential to understand how to use the prescribed
form of the drug.

* Take the drug regularly, as prescribed, and have it ac-
cessible at all times.

* Don‘t discontinue the drug abruptly without your pre-
scriber’s approval. Coronary vasospasm can occur.

e |f taking nitrates, you may need an additional dose be-
fore anticipated stress or at bedtime if angina is nocturnal.
Check with your prescriber.

* Use caution when wearing a transdermal patch near a
microwave oven. Leaking radiation may heat the metallic
backing of the patch and cause burns.

* Avoid alcohol during drug therapy.

* Remove a used transdermal patch before applying a
new one.

* Change to an upright position slowly. Go up and down
stairs carefully, and lie down at the first sign of dizziness.

Education edge

ot

» Store nitrates in a cool, dark place in a tightly closed con-
tainer. To ensure freshness, replace sublingual tablets every
3 months and remove the cotton because it absorbs the drug.
» Store sublingual tablets in their original container or
another container specifically approved for this use, and
carry the container in a jacket pocket or purse, notin a
pocket close to the body.

* As indicated, take your pulse before taking the medica-
tion, such as with beta-adrenergic blockers and calcium
channel blockers. Withhold the dose and alert your pre-
scriber if your pulse rate is below 60 beats/minute.

e If taking nitroglycerin sublingually, go to the emergency
department if three tablets taken 5 minutes apart don't
relieve anginal pain.

* Report serious or persistent adverse reactions to your
prescriber.

* Place the buccal tablet between your lip and gum above
the incisors or between your cheek and gum. Don't swal-
low or chew the tablet.

Beta-adrenergic antagonists

Beta-adrenergic antagonists (also called beta-adrenergic blockers)
are used for long-term prevention of angina and are one of the
main types of drugs used to treat hypertension. Beta-adrenergic
blockers include:

¢ atenolol

carvedilol

metoprolol tartrate

nadolol

propranolol hydrochloride.

Pharmacokinetics

Metoprolol and propranolol are absorbed almost entirely from the
GI tract, whereas less than half the dose of atenolol or nadolol is
absorbed. These beta-adrenergic blockers are distributed widely.
Propranolol is highly protein bound; the other beta-adrenergic
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Actions

* Reduces cardiac oxygen demand by
blocking catecholamine-induced increas-
es in heart rate, blood pressure, and force
of myocardial contraction

» Depresses renin secretion and prevents
vasodilation of cerebral arteries

* Relieves anginal and migraine pain,
lowers blood pressure, restores normal
sinus rhythm, and helps limit myocardial
infarction (MI) damage

Propranolol

Indications

* Angina pectoris

* Mortality reduction after Ml

e Supraventricular, ventricular, and atrial
arrhythmias

 Tachyarrhythmias caused by excessive
catecholamine action during anesthesia,
hyperthyroidism, or pheochromocytoma
* Hypertension

* Prevention of frequent, severe, uncon-
trollable, or disabling migraine or vascular
headache

* Essential tremor

* Hypertrophic cardiomyopathy

J#=9)\ Betas- and beta,-adrenergic blockers:

Nursing considerations

* Check the patient’s apical pulse

before giving the drug. If you detect
extremes in pulse rate, withhold the

drug and call the prescriber
immediately.

* Give the drug with meals. Food may
increase the drug’s absorption.

 Before any surgical procedure,

notify the anesthesiologist that the
patient is receiving propranolol.

The drug shouldn't be stopped

before surgery, especially for patients
with cardiovascular disorders or
pheochromocytoma.

* Notify the prescriber if the patient de-
velops severe hypotension; a vasopressor
may be prescribed.

* Be aware that elderly patients may have
increased adverse reactions and may
need dosage adjustment.

* Don't stop the drug abruptly.

* For overdose, give IV atropine, IV iso-
proterenol, or glucagon; refractory cases
may require a pacemaker.

2

&

N Prototype

Ve, P

Beta-
adrenergic
blockers:
Metoprolol

Actions

 Competes with beta-
adrenergic agonists
for available beta-
adrenergic receptor
sites

Indications
* Hypertension
* Angina pectoris

Nursing considerations
* Monitor for adverse
reactions, such as
fatigue, dizziness,
bradycardia, hypoten-
sion, heart failure, and
atrioventricular block.
* Withhold the drug as
ordered if the apical
pulse is less than

60 beats/minute.

* Monitor blood pres-
sure frequently.

blockers are poorly protein bound. (See Beia ;- and betas-adrenergic
blockers: Propranolol and Beta ;-adrenergic blockers: Metoprolol.)
Propranolol and metoprolol are metabolized in the liver, and
their metabolites are excreted in urine. Carvedilol is metabolized
in the liver and excreted in the bile and feces. Atenolol and nadolol
aren’t metabolized and are excreted unchanged in urine and feces.

Pharmacodynamics

Beta-adrenergic blockers decrease blood pressure and block
beta-adrenergic receptor sites in the heart muscle and conduction
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system. This decreases heart rate and reduces the force of the
heart’s contractions, resulting in a lower demand for oxygen.

Pharmacotherapeutics

Beta-adrenergic blockers are indicated for the long-term preven-
tion of angina. Metoprolol may be given IV in acute coronary syn-
drome, followed by an oral dose. Carvedilol and metoprolol are
indicated for heart failure. Beta-adrenergic blockers are also first-
line therapy for treating hypertension.

Drug interactions

Several drugs interact with beta-adrenergic blockers:

e Antacids delay absorption of beta-adrenergic blockers.

e NSAIDs can decrease the hypotensive effects of beta-adrenergic
blockers.

e Lidocaine toxicity may occur when the drug is taken with beta-
adrenergic blockers.

® The requirements for insulin and oral antidiabetic drugs can be
altered by beta-adrenergic blockers.

Don’t stop a beta-
adrenergic blocker

¢ The ability of theophylline to produce bronchodilation is suddenly. That
impaired by nonselective beta-adrenergic blockers. could trigger angina,
hypertension,
. arrhythmias, and MI.
Adverse reactions Troato ot aood]

Adverse reactions to beta-adrenergic blockers include:
e bradycardia, angina, heart failure, and arrhythmias, especially

AV block
¢ fainting
¢ fluid retention o
e
¢ peripheral edema )\//“ / >
e shock {/ L
* nausea and vomiting rf 4 - (
e diarrhea / N
e significant constriction of the bronchioles. ‘i \
{

Not so fast... } ¥R )}
Suddenly stopping a beta-adrenergic blocker may trigger angina, '\ &\‘:' 49“ =
hypertension, arrhythmias, and acute myocardial infarction (MI). 8 @ ét%

TS ¥
Nursing process zf‘wx
These nursing process steps are appropriate for patients under- (e M

going treatment with beta-adrenergic blockers.
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Assessment
¢ Assess the patient’s arrhythmia before therapy and regularly Watch your patient
thereafter. closely for drug

e Monitor the ECG continuously when therapy starts, when the i”teramo,”@' You
khow, | don’t always

dosage is adjusted, and particularly during IV therapy. get along with just
¢ Monitor the patient’s vital signs frequently; assess for signs of any old drug.
toxicity and adverse reactions.

e Measure the apical pulse rate and blood pressure before giving

the drug.

N

Lty )=
e Monitor serum drug levels as indicated. ‘}i \
e Monitor blood studies, such as liver function tests, as indicated. ! )
® Be alert for adverse reactions and drug interactions. e o }
e Evaluate the patient’s and family’s knowledge of drug therapy. 5 &
’ ’ Feotamethemy AL TN Uk
Key nursing diagnoses Af"’"‘g\,
e Decreased cardiac output related to arrhythmias or myocardial —'Q
depression

e Risk for injury related to adverse reactions
¢ Deficient knowledge related to drug therapy

Planning outcome goals

e Cardiac output will improve as evidenced by stable blood pres-
sure, cardiac monitoring, and adequate urine output.

e Complications from adverse reactions will be diminished.

¢ The patient will verbalize an understanding of drug therapy.

Implementation

e Don’t crush sustained-release tablets.

e Be aware that sustained-released and extended-release medica-
tions aren’t interchangeable.

e Take safety precautions if adverse CNS reactions occur.

¢ Notify the prescriber about adverse reactions.

e Use IV forms of the drug for treating acute arrhythmias.

IV forms may be given as a loading dose IV or may be diluted with
normal saline solution and given by intermittent infusion.

e Check the apical pulse before giving the drug. If you detect

an extreme pulse rate, withhold the drug and call the prescriber
immediately.

e Know that the drug may be given with meals as indicated.

e Before any surgical procedure, notify the anesthesiologist that
the patient is receiving this drug.

e Don’t discontinue the drug abruptly as the patient may
experience chest pain.

e Provide patient teaching.
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Evaluation

e Patient maintains adequate cardiac output as evidenced by
normal vital signs and adequate tissue perfusion.

e Patient has no serious adverse reactions.

e Patient states the importance of compliance with therapy.

Calcium channel blockers

Calcium channel blockers are commonly used to prevent angina
that doesn’t respond to drugs in either of the other antianginal
classes. Several of the calcium channel blockers are also used as
antiarrhythmics and in the treatment of hypertension.

Calcium channel blockers used to treat angina include:
amlodipine besylate
diltiazem
nicardipine
nifedipine
verapamil.

Pharmacokinetics

When administered orally, calcium channel blockers are absorbed
quickly and almost completely. Because of the first-pass effect,
however, the bioavailability of these drugs is much lower. Calcium
channel blockers are highly bound to plasma proteins.

Through the liver in a jiffy

All calcium channel blockers are metabolized rapidly and almost
completely in the liver.

Pharmacodynamics

Calcium channel blockers prevent the passage of calcium ions across
the myocardial cell membrane and vascular smooth-muscle cells.
This causes dilation of the coronary and peripheral arteries, which
decreases the force of the heart’s contractions and reduces the work-
load of the heart. (See How calcium channel blockers work.)

Putting on the brakes

By preventing arterioles from constricting, calcium channel block-
ers also reduce afterload, resulting in a decreased oxygen demand
of the heart.

Some calcium channel blockers (diltiazem and verapamil) also
reduce the heart rate by slowing conduction through the SA and
AV nodes. A slower heart rate reduces the heart’s need for addi-
tional oxygen.



ANTIANGINAL DRUGS @

Pharm function

How calcium channel blockers work

Calcium channel blockers increase myocardial

oxygen supply and slow cardiac impulse formation. O O (O calciumion
Apparently, the drugs produce these effects by block- Calcium O

ing the slow calcium channel. This action inhibits the channel 5 O

influx of extracellular calcium ions across both myo- blocker

cardial and vascular smooth-muscle cell membranes.
Calcium channel blockers achieve this blockade
without changing serum calcium concentrations.

No calcium = dilation

This calcium blockade causes the coronary arter-
ies (and, to a lesser extent, the peripheral arteries
and arterioles) to dilate, decreasing afterload and
increasing myocardial oxygen supply.

Slow calcium channel

4
O

Pharmacotherapeutics

Calcium channel blockers are used only for long-term prevention Such adverse

tiong!
of angina, not for short-term relief of chest pain. Calcium chan- ,I:'e;; ;;TZ’
nel blockers are particularly effective for preventing Prinzmetal’s flushing, weakness,
angina. (See Calcium channel blockers: Verapamil, page 222.) dizziness... Ohhh...
Drug interactions
These drug interactions can occur with calcium channel blockers: (’_ ) g
e (Calcium salts and vitamin D reduce the effectiveness of calcium ‘ i
channel blockers.
¢ Nondepolarizing blocking drugs may enhance the muscle-relaxant ; = ‘____'l
effect when taken with calcium channel blockers. < \_,__/
e Verapamil and diltiazem increase the risk of digoxin toxicity 91 =y
and enhance the action of carbamazepine. i 7 %

ST

Adverse reactions RG] 2&

As with other antianginal drugs, cardiovascular reactions are the e
most common and serious adverse reactions to calcium channel

blockers. Possible adverse reactions include orthostatic hypoten-

sion, heart failure, hypotension, and arrhythmias, such as brady-

cardia and AV block. Other possible adverse reactions include
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51/ \@\ Calcium channel blockers: Verapamil
Actions Nursing considerations
* Inhibits calcium ion influx across the cardiac and * A patient with severely compromised cardiac function or
smooth-muscle cells one taking beta-adrenergic blockers should receive lower
* Reduces myocardial contractility and oxygen demand doses of verapamil.
* Dilates coronary arteries and arterioles * Monitor cardiac rhythm and blood pressure during the

start of therapy and with dose adjustments.

* Notify the prescriber if signs and symptoms of heart
failure occur, such as swelling of the hands and feet and
shortness of breath.

Indications

* Angina relief

* Decreased blood pressure
* Abnormal sinus rhythm

dizziness, headache, flushing, weakness, and persistent peripheral
edema.

Nursing process

These nursing process steps are appropriate for patients undergo-
ing treatment with calcium channel blockers.

Assessment

e Obtain a history of the patient’s underlying condition before
therapy, and reassess regularly thereafter.

e Assess the patient’s arrhythmia before therapy and regularly
thereafter.

e Monitor the ECG continuously when therapy starts and when
the dosage is adjusted.

e Monitor the patient’s vital signs frequently, and assess for signs
of toxicity and adverse reactions.

e Measure the apical pulse rate and blood pressure before giving
the drug.

e Monitor serum drug levels as indicated.

e Monitor blood studies, such as liver function tests, as indicated.
e Be alert for adverse reactions and drug interactions.

e Evaluate the patient’s and family’s knowledge of drug therapy.

Key nursing diagnoses

e Decreased cardiac output related to arrhythmias or myocardial
depression

¢ Risk for injury related to adverse reactions

¢ Deficient knowledge related to drug therapy



ANTIHYPERTENSIVE DRUGS @

Planning outcome goals

e Cardiac output will improve as evidenced by stable blood pres-
sure, cardiac monitoring, and adequate urine output.

e Complications from adverse reactions will be diminished.

¢ The patient will verbalize an understanding of drug therapy.

Implementation

e Don’t crush sustained-release tablets.

e Be aware that sustained-released and extended-release medica-
tions aren’t interchangeable.

e Take safety precautions if adverse CNS reactions occur.

¢ Notify the prescriber about adverse reactions.

e Know that IV forms are used for treating acute arrhythmias;
cardiac monitoring is required during administration.

e [f the patient’s systolic pressure is below 90 mm Hg or his heart
rate drops below 60 beats/minute, withhold the dose and notify
the prescriber, or follow the prescriber’s ordered parameters for
withholding the medication.

Help your patient walk the walk

e Assist the patient with ambulation during the start of therapy
because dizziness can occur.

e If the drug is being used to terminate supraventricular tachycar-
dia, the prescriber may have the patient perform vagal maneuvers
after receiving the drug.

e Advise the patient that fluid and sodium intake may need to be

Antihypertensive
drugs are used to

restricted to minimize edema. treat hypertension.
® Provide patient teaching. That makes sensel
Evaluation

e Patient maintains adequate cardiac output as evidenced by nor-
mal vital signs and adequate tissue perfusion.

e Patient has no serious adverse reactions.

e Patient states the importance of compliance with therapy.

Antihypertensive drugs

Antihypertensive drugs are used to treat hypertension, a disorder
characterized by elevation in systolic blood pressure, diastolic
blood pressure, or both.

A word to the wise

According to the Seventh Report of the Joint National Committee o _’,_,f-'\
on Prevention, Detection, Evaluation, and Treatment of High Blood T\
Pressure, several classes of drugs have been shown in clinical
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trials to be effective in treating hypertension. Diuretics, primar-
ily thiazide diuretics, are used as initial therapy in treating most
patients with hypertension. (These drugs are discussed in Chapter
8.) Other classes of drugs used to treat hypertension include:

e angiotensin-converting enzyme (ACE) inhibitors

e angiotensin-receptor blockers (ARBs)

® beta-adrenergic antagonists

e calcium channel blockers.

If these drugs are ineffective, treatment continues with sympa-
tholytic drugs (other than beta-adrenergic blockers), direct vaso-
dilators, selective aldosterone-receptor antagonists, or a combina-
tion of drugs.

Angiotensin-converting enzyme inhibitors

ACE inhibitors reduce blood pressure by interrupting the renin-
angiotensin activating system (RAAS). Commonly prescribed ACE
inhibitors include:

® benazepril

e captopril (see ACE inhibitors: Captopril)

enalapril

enalaprilat

fosinopril sodium

lisinopril

moexipril

< Prototype pro
Y J

1) \@\ACEinhibitors: Captopril

Actions Nursing considerations

* Thought to inhibit angiotensin-converting enzyme (ACE),
preventing conversion of angiotensin | to angiotensin Il
(reduced formation of angiotensin Il decreases peripheral
arterial resistance, thus decreasing aldosterone secretion)

Indications

* Sodium and water retention

* High blood pressure

* Impaired renal function in patients with diabetes

* Monitor white blood cell and differential counts before
therapy, every 2 weeks for the first 3 months of therapy,
and periodically thereafter.

* Give the drug 1 hour before meals because food may
reduce drug absorption.

» Withhold the dose and notify the prescriber if the patient
develops fever, sore throat, leukopenia, hypotension, or
tachycardia.

* Keep in mind that light-headedness and syncope can
develop in hot weather, with inadequate fluid intak