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Preface

oach’s Introductory Clinical Pharmacology is one in a series of texts
R designed to assist beginning nursing students in acquiring a foundation of
basic nursing theory and for developing clinical skills. Many publishers give you
choices of texts offering information on drug action and activity. Yet, this text is
uniquely written by nurses for nurses in easy-to-read language, not only to teach
the novice provider about the drugs but also to role model how to relay this
information to patients.



TEXT ORGANIZATION

The 11th edition of Roach’ Introductory Clinical Pharmacology is organized
into 13 units. Specific changes within these units include:

* Unit 1: Nursing Foundation of Clinical Pharmacology—Introduction to
the new FDA drug labeling system for pregnancy, lactation, and reproduction
as well as better clarity to the connection between math concepts and dosage
calculation in Chapter 3.

* Unit 2: Drugs Used to Fight Infections—Antibacterial chapters (Chapters 6
to 9) group the drugs according to what they do to a bacterial cell. This
presentation helps in understanding how the different classes are similar and
what to look for in terms of similar actions or adverse reactions. Highlight of
combination drugs used with diseases such as TB or HIV (Chapters 10 and
11) emphasizes methods to increase adherence to drug therapy and improving
quality of life. Chapter 11 includes the expanding number of drugs to treat
once acute illness (such as HIV and Hep C) shifting care to that of chronic
conditions.

* Unit 3: Drugs Used to Manage Pain—Greater emphasis on learning pain-
assessment strategies as well as the drugs for pain relief is threaded through
Chapters 13 to 15. Inclusion of information on medical marijuana—written
with neither the intent to support nor dismiss the use of marijuana—for
conditions such as pain management. Rather, as nurses we need to agree that
many of our patients will have used this drug for medical or recreational
purposes. Therefore, it is important to provide knowledge of this drug and its
uses as well as its effects and interactions. Many nurses never enter the
operating room suites, therefore Chapter 17 is written for a better
understanding about the effects of anesthetics used in the surgical arena to
effectively treat patients and teach family members postoperatively when you
are most likely to deal with reactions produced by these drugs.

* Unit 4: Drugs That Affect the Central Nervous System—When patients
become stressed, mental health issues may surface. This can be a surprising
experience for providers in non-psychiatric settings such as acute med-surg
floors. The chapters of this unit provide explanation and information to help
reduce the stigma associated with patients labeled with a psychiatric
diagnosis.

* Unit 5: Drugs That Affect the Peripheral Nervous System—Repetition
and clarification of terminology in all chapters in this unit help students



understand the importance of the neurologic system in many facets of drug
therapy.

Unit 6: Drugs That Affect the Neuromuscular System—Drug
reclassification of anticonvulsant to antiepileptic terminology provides
consistency in AED understanding and treatment.

Unit 7: Drugs That Affect the Respiratory System—Over-the-counter
products make self-treatment for respiratory conditions a growing concern.
Both drugs and strategies for patient teaching are updated in these chapters.
Unit 8: Drugs That Affect the Cardiovascular System—Encouraging
students to use their skills at concept mapping with Pharmacology in Practice
Case Studies in each chapter, helps the student to discover the poly
pharmacology issues when cardiac medications are prescribed with most any
other category of drug.

Unit 9: Drugs That Affect the Gastrointestinal System—Biologics used to
treat inflammatory bowel diseases are listed in Chapter 41 as well as
strategies for self-treatment of both upper and lower gastrointestinal issues.

Unit 10: Drugs That Affect the Endocrine System—Expansion of
antidiabetic medications is provided in Chapter 42, which corresponds with
the rise of patients being diagnosed with diabetes.

Unit 11: Drugs That Affect the Urinary System—Clarity of new
information to help patients remain safe while using medications supporting
healthy aging is included in Chapter 47.

Unit 12: Drugs That Affect the Immune System—New information on
biologic and targeted drug therapies for multiple chronic conditions as well as
updated immunization schedules in easy-to-read versions makes information
suitable to share with patients.

Unit 13: Drugs That Affect Other Body Systems—Chapter 54 includes
more information on intravenous therapy as well as how to use equal
analgesic conversion charts to prepare patients for good pain management
when medications change from IV to oral routes.



FEATURES

Written with patient outcomes in mind, complex concepts are introduced in
simplified language, helping learners to grasp concepts quicker and to use
patient teaching information right from the text leading to better understanding
on the part of the patient and adherence to treatment strategies.

Benefit to the Instructor

The basic explanations presented in the text are not intended to suggest that
pharmacology is an easy subject. As we know it, drug therapy is one of the most
important and complicated treatment modalities in modern health care. This text
is written to help you teach the latest pharmacologic information available by
including:

* Clear, concise language to introduce learners to the basics of pharmacology.

» Presentation of drugs in a way to make integration of this text into concept-
based curricula seamless and effortless.

» Comprehensive bibliography entries that link the text to the latest evidence-
based information and practice.

The new, or improved, features that make this the best pharmacology text for
teaching your students include:

* Nursing diagnoses, which are updated to 2015-2017 NANDA-I terminology.

* Special features such as Alerts and Considerations, which include
information to care for a more diverse patient population.

* Removal of old drug brand names that have lost their exclusive patents and
confuse learners when used.

* New to this edition are Concept Mastery Alerts, which clarify fundamental
nursing concepts to improve the reader’s understanding of potentially
confusing topics, as identified by Misconception Alerts in Lippincott’s
Adaptive Learning Powered by prepU. Data from thousands of actual
students using this program in courses across the United States identified
common misconceptions for the authors to clarify in this new feature.

Benefit to the Student

As a novice provider, this text gives you the introduction you need to begin your
journey to gain knowledge and competently practice medication management.



This text is written to help you learn the latest pharmacologic information
available by including:

Drug therapy explained uniquely from a nursing perspective.

Connection of drug therapy to the basic nursing theory you are learning in
your nursing curriculum.

Presentation in an easy-to-read and follow format that helps you understand
the drugs and their effects on the human body, which in turn motivates you to
continue to learn more about this subject independently and helps you to
provide better care, educate patients, and improve outcomes.

A nursing process section in each chapter that uses a familiar step-by-step
method to show how medications are used in the care of patients. Elements of
the nursing process—assessment, analysis, planning, intervention, and
evaluation—illustrate basic and practical nursing skills to help people
understand the treatment, to meet their health care needs, and to improve
adherence to treatment, all designed for better patient outcomes.

Medication calculation using principles of safe practice rather than
mathematical formulas used in traditional math classes. Learning focuses on
reducing medication errors that result from mathematical mistakes rather than
on the traditional arithmetic exercises.

Seven patients introduced in Chapter 5, whose health issues are woven into
subsequent chapters in order to build a story of how drugs impact real people.
Your ability to use outcome strategies and communicate what you do to
support patient and family confidence in learning self-management skills of
medication administration is highlighted using health literacy principles and
appreciation of cultural diversity using one of these seven patients
individually featured in each chapter.

Specific quiz review items that are directly linked to the latest NCLEX test
plan.

A list of abbreviations on the inside back cover for easy reference.
Informational data to construct concept maps of the case study patients when
used in conjunction with the Study Guide to Accompany Roach’s Introductory
Clinical Pharmacology, 11th Edition, providing you opportunities to identify
potential drug—drug interactions.

What My Nursing Experiences Offer in this Text

To learn skills one needs repetitive practice, and nurses gain this in the clinical
setting. This means as elders we must step aside so that new nurses may gain



that experience. Retiring from paid clinical positions does not mean we stop
learning; I now gain teaching experience as a volunteer scripted/standardized
patient in the Nursing Simulation Center at Swedish RN Residency Program and
learn about patient experiences as a volunteer facilitator in chronic illness
workshops at Kaiser Foundation Health Plan of Washington. I hear directly what
new nurses and patients need in our ever-changing health care systems. These
experiences help me to appreciate what novice nurses need in their
pharmacologic education and how patients understand what we say as we
communicate about drugs in our interventions and teaching. This text is a
blending of this newly gained insight with well over 40 years of nursing practice
and teaching experience in mental health, acute care, operating room,
ambulatory care, home health, and hospice settings, as well as holding nursing
certification in areas such as oncology, medical-surgical clinical nurse specialist,
and as a certified nurse educator.

As You Learn and Enter Practice

You may find that certain drugs or drug dosages described in this publication
may no longer be available. Likewise, there may be new drugs on the market
that were not approved by the U.S. Food and Drug Administration (FDA) at the
time of publication. With the availability of computers, smart phones, and other
Internet resources, current information is always there for verification of any
drug question and should be checked when you do have a question before
administering a drug. Don’t forget that your colleagues, clinical pharmacists, and
primary health care providers are also resources for information concerning a
specific drug including dosage, adverse reactions, contraindications, precautions,
interactions, or administration.



TEACHING AND LEARNING RESOURCES

To facilitate mastery of this text’s content, a comprehensive teaching and
learning package has been developed to assist faculty and students.

Resources for Instructors

Tools to assist you with teaching your course are available upon adoption of this
text at http://thePoint.lww.com/Fordl11e

* A Test Generator lets you put together exclusive new tests from a bank
containing hundreds of questions to help you in assessing your students’
understanding of the material. Test questions link to chapter learning
objectives.

* PowerPoint Presentations provide an easy way for you to integrate the
textbook with your students’ classroom experience, either via slide shows or
handouts. Multiple-choice and true/false questions are integrated into the
presentations to promote class participation and allow you to use i-clicker
technology.

* An Image Bank lets you use the photographs and illustrations from this
textbook in your PowerPoint slides or as you see fit in your course.

» Case Studies with related questions (and suggested answers) give students an
opportunity to apply their knowledge to a client case similar to one they
might encounter in practice.

* Pre-Lecture Quizzes (and answers) are quick, knowledge-based assessments
that allow you to check students’ reading.

* Guided Lecture Notes walk you through the chapters, objective by
objective.

» Discussion Topics (and suggested answers) can be used as conversation
starters or in online discussion boards.

* Plus Syllabi, Lesson Plans, QSEN Competency Maps, and Assignments.

Resources for Students

An exciting set of free resources is available to help students review material and
become even more familiar with vital concepts. Students can access all these
resources at http://thePoint.lww.com/Ford11e using the codes printed in the front
of their textbooks.
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NCLEX-Style Review Questions for each chapter help students review
important concepts and practice for the NCLEX.

CE
Gﬂ 7
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packaged medications as well as administering oral medication, subcutaneous
injections, and intramuscular injections. (Icons in the textbook direct readers
to relevant videos.)

» Journal Articles provided for each chapter offer access to current research
available in Wolters Kluwer journals.

* Plus Learning Objectives, Drug Monographs, Carrington Professional

Guide, Dosage Calculation Quizzes, and an Audio Glossary.

Study Guide

The Study Guide to Accompany Roach’s Introductory Pharmacology, 11th
Edition, offers exercises, puzzles, and multiple-choice questions to quiz your
pharmacologic knowledge. In the 11th edition, the same seven patients as the
text are included to continue the real-life case studies connected to situations in
the text. Concept mapping templates are provided to help you learn visually as
you go. These maps, which correlate to each of the text case study patients, give
you a visual method to see drug—drug interactions, and anticipate problems of
polypharmacy as you follow the stories of these seven patients in the text and
study guide.



A FULLY INTEGRATED COURSE EXPERIENCE

We are pleased to offer an expanded suite of digital solutions and ancillaries to
support instructors and students using Roach’s Introductory Clinical
Pharmacology, 11th Edition. To learn more about any solution, please contact
your local Wolters Kluwer representative.

Lippincott COUrsePoint+4

Lippincott CoursePoint+ is an integrated digital learning solution designed for
the way students learn. It is the only nursing education solution that integrates:

* Leading content in context: Content provided in the context of the student
learning path engages students and encourages interaction and learning on a
deeper level.

» Powerful tools to maximize class performance: Course-specific tools, such
as adaptive learning powered by prepU, provide a personalized learning
experience for every student.

* Real-time data to measure students’ progress: Student performance data
provided in an intuitive display let you quickly spot which students are
having difficulty or which concepts the class as a whole is struggling to
grasp.

» Preparation for practice: Integrated virtual simulation and evidence-based
resources improve student competence, confidence, and success in
transitioning to practice.

» vSim for Nursing: Codeveloped by Laerdal Medical and Wolters Kluwer,
vSim for Nursing simulates real nursing scenarios and allows students to
interact with virtual patients in a safe, online environment.

 Lippincott Advisor for Education: With over 8500 entries covering the
latest evidence-based content and drug information, Lippincott Advisor for
Education provides students with the most up-to-date information possible,
while giving them valuable experience with the same point-of-care content
they will encounter in practice.

* Training services and personalized support: To ensure your success, our
dedicated educational consultants and training coaches will provide expert
guidance every step of the way.
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User’s Guide

UNIT STRUCTURE AND ORGANIZATION

Learners are more successful when they know how to use the text as well as
what is in the text. Here are some quick tips on how to use your text more
effectively. Thirteen units offer 54 chapters providing information in learnable
segments that are not overwhelming to the learner. Organization of the text in
this manner allows you to move about the chapters easily when these specific
areas of content are covered in your program curriculum.

The text starts with the basic fundamentals of drug therapy. Then units about
infection and pain, followed by units about drugs related to different body
systems. These units are written in a head-to-toe sequence, making the specific
drugs easier to find.

Learning about drug therapy is easier when you can connect the information
with life-like clinical experiences. In Chapter 5 you will be introduced to a group
of clients in the clinic setting. Their stories establish for you a context in which
to begin learning about the selected drugs and their real-world application.

I—Nursing Foundation of Basics first, followed

Clinical Pharmacology by infection and pain.
Then Units IV to XIII are
organized and presented in
II—Infection Fighters a head-to-toe fashion. This
[II—Pain Management gives you an easier way to
find information as well as
to organize understanding
V—Peripheral Nervous System | of how drugs affect the
human body.

The Drug Uniis

IV—Central Nervous System

VI—Neuromuscular System

VII—Respiratory System

VIII—Cardiovascular System

IX—Gastrointestinal System

X—Endocrine System

XI—Urinary System

KI—Immune System

KIT—0ther Body Systems







BEGINNING OF THE CHAPTER

The chapter opening page is designed to guide you, the learner, in organizing
your study routine as you learn the essential elements of drug therapy in each
chapter.

Learning Objectives

These define what you will learn in a specific chapter. Review the
objectives first to help you understand what you need to learn after reading
the chapter.

Key Terms

With accompanying definitions, the Key Terms help you build your
vocabulary. Look for bold type in the text at first mention of the word in
the chapter to remind you of the definition.

Drug Classes

This gives you a sense of how drugs are grouped according to similar
properties. Learning these groupings helps you identify potential errors and
safety concerns.

Pharmacology in Practice

Each chapter features a case study individual dealing with an issue related
to drugs featured in the chapter. Scenarios focus on assessment,
administration, or teaching issues that have an impact on real-life patients.
Their stories help you to focus your attention on the concepts important to
patient care.



Kay Tarms

chruncesl ke sumirdey
gkl v steny o shors
=l ol

howtcal s b cal by be plare o
MH'M-II'HI.I.I-TMI_HE‘

rakinitis nl.mdhnlnd
tha systal

reireinm Ana thet e A o
primary smpananeiraiesd of DA
unlabsled s ms 2w g te

ponc by tha L5, Focdand
st g

Antiviral Drugs

Laarning Ok|eotivas
Dacomplaizn of ths chagier, the sizdent wdl:

1. Diacias the o, F-id\qldw schinrse ranction,
of wrrand

10
et bty e e mmataar]
rinaslartrarmil
B e oo i B G i i g il
 casth prals far s praant fuking an aresabhrricainrad
£ Bifia s = e e s
rags achrs. mactiara, arcl muacid comskdasricra o
ittt U7 e e
arinaarmaseal dgs

) o Elasaas =

Brewnals EtroTarsl
u Erptarpe = Protsarm mhibacir
Y and l-l;.lg:.m * FuchzsdsTicectds Hans
» b agaea, taaruci piss inhison RRTL|
inkibrior . e
P8 taaruca pias ko RETL)
= Gy inkibron
= Iniagass nhibian

Phamssmlogy In Fracics
Wr. Faik, 77 ‘paan o, v o 11 homa Oes dhy,
38 b wa wearking B s garden, K Farkc el Ha by
o nts with s dacused hip for sbor 3 ks
bnfras han waa Foand. This avest, compoa sdad with
othat atztracis o b doss, inkiriad i cutbend: of begar i
{ainghan]. Coraicies fhi avent 51 ou Hndl stot makarian it
racuos tha Ty of sl dsnes.

anvy people vl belrve bacimria can be wmied by drg therapy
yoi & vinm cunnet. [n the M decaks, scaiic breskaagh
e ke of aniviesl 1 same comm,
et dng bave tameed L threatendng vired ik oicar rach a




DRUG INFORMATION

Consistent Framework

Each chapter presents the drugs in such a way that you learn to recognize and
respond to patient questions quickly and accurately. Illustrated concepts guide
you as each chapter features information about the drug class in a logical and
sequential order as Action, Uses, and Adverse Reactions—the concepts you,
the nurse, deal with on a consistent basis. This is followed by
Contraindications, Precautions, and Interactions—all items typically
reviewed earlier and considered by other health providers, yet at the same time
important for you to know to provide safe drug administration to your patients.

Special Features

Special features are sprinkled throughout the text to direct you to priority
information about the drugs or individuals who will receive the drugs.

Nursing Alerts

Quickly identify urgent nursing actions in the management of the patient
receiving a specific drug or drug category.

Lifespan Considerations

Draw your attention to specific populations at risk or needing specific
administration considerations (e.g., gerontology and pediatric). Because
texts are written dealing specifically with obstetrical and pediatric patients,
the primary focus of these alerts is for geriatric patients, or when specific
populations (e.g., women of childbearing age or transgender persons) take a
medication that will interact differently than the general population.

Drug Interaction Tables

A quick visual scan of these tables can tell you if a patient is likely to have
a problem when multiple drugs are given. Using these tables as you
construct concept maps on the case study patients in each chapter will help
you identify harmful interactions, before you see them happen in practice.

Herbal Considerations

Provide information on herbs and complementary and alternative remedies



used by patients under your care. Additional information is provided in
Appendix D where examples of a number of natural products are provided.

0 NURSING ALERT
Stimulants enhance dopamine transmission to areas

of the brain that interpret well-being. To maintain pleasur
able feelings, people continue the use of stimulants, which
leads to their abuse and the potential for addiction.

Lifespan Considerations

Pediatrics

Severely ill children infected with influenza show sig-
nificant improvement and decreasad mortality when
treated within 48 hours of flu symptom recognition with
neuraminidase inhibitor (NAI) drugs.

Interacting Drug Common Use Effect of Interaction
Cephalosporins Anti-infective Increased risk of
agent nephrotoxicity
Loop diuretics Management of Increased risk of
iwater pills) edema and ototoxicity

water retention

®Herhal Considerations

Willow bark has a long history of use as an analgesic
from early Egyptians to members of various Native
American tribes. Willow trees or shrubs grow in moist




NURSING PROCESS AND DRUG THERAPY

Uniquely presented, nursing actions regarding drug information are provided in
the context of a nurse’s clinical practice. The nursing process is featured as a
practical guide to connect patients and drug therapy.

Assessment

Here are the questions to ask for the information needed both before and during drug therapy.

Analysis and Planning

Frequently seen Nursing Diagnoses are listed and suggested outcomes for patient responses to specific drugs or drug therapy.

Implementation

Promoting an Optimal Response

Gives you specific information to use for effective and safe administration.

Monitoring and Managing Patient Needs

Gives you a number of strategies to use in your practice as a nurse to help patients deal with the drugs they are taking.
Educating the Patient and Family

LPN/LVNs are the first and often primary contacts in community settings (e.g., assisted living, long-term care, clinics, and offices).
You will be the one to teach and provide information to patients and families about the drugs. Here are practical tools and methods
to help you work with people to be sure they are taking medications correctly and watching for signs and symptoms.

Evaluation

Bulleted lists highlight important measures and help you decide whether the strategies you use provide the best outcomes
while building confidence in your patient’s abilities to adhere to medication plans.




END OF THE CHAPTER

Here is where you determine what you have learned from reading each chapter.
Information is summarized in an easy-to-read format, giving you the opportunity
to demonstrate what you learned by applying information in the chapter case
study. Once you review the chapter, use the review questions to demonstrate
your skill as you would when you take the NCLEX examination.

Pharmacology in Practice: Think Critically

Each chapter ends with a return to the case study patient. Realistic patient care
situations help learners apply the material contained in the chapter by exploring
options and making clinical judgments related to the administration of drugs.
The case histories of seven patients are used, and different aspects of care are
presented in different chapters like puzzle pieces, making connections for
learners to appreciate the complex issues in providing care to both individuals
and families. Coupled with information from the Study Guide to Accompany
Roach’s Introductory Clinical Pharmacology the learner is encouraged to map
out patient problems discovering potential complications or areas for improved
patient care.

Key Points

Key points are summarized and the important concepts of the chapter are listed
to help you determine if you have mastered the learning objectives.

Summary Drug Tables

Conveniently placed, these tables provide a list of drugs from the classes
discussed in each chapter. Current names (generic and, when appropriate, brand
names), uses, frequent adverse reactions, and general dosing information are
given in an accessible, easy-to-read format.
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CHAPTER REVIEW

Know Your Drugs

Use the matching exercise to identify drug names and connect generic with
brand names to help you recognize the potential for and prevention against using
the wrong drug.

Calculate Medication Dosages

Practice the math skills to learn accurate drug dosing and recognize the potential
for error, thus ensuring that you give the correct dose.

Prepare for the NCLEX
Here questions allow you to test your knowledge of the material.

1. Build Your Knowledge—information- and fact-based questions are
presented to get you “warmed up” to apply what you’ve learned.

2. Apply Your Knowledge—keyed to the latest NCLEX-PN test plan (see
examples in Appendix H), these application and analysis questions about
concepts in the chapter help you apply what you’ve learned as well as
prepare for the NCLEX examination.

3. Alternate-Format Questions—provide you experience in applying what
you’ve learned in a different manner.

Special Features Questions are structured like the NCLEX examination. The
design helps you become familiar with the language and format of NCLEX
testing.

Patient or Client In this section of each chapter, you see wording change from
“patient” to “client.” In your course of study the terms patient, resident,
consumer, or client may be used. The change is intentional and designed to help
you recognize the interchange of words so you may adapt to testing format more
easily.

Numbered (1, 2, 3, 4) Distractors The NCLEX provides a single question on a
computer screen. The options you are given are listed as numbers. Distractor
options in these questions are labeled 1, 2, 3, 4 instead of A, B, C, D—again, to
simulate the NCLEX examination.



CHAFTER REWIEW

Krerwe Yaur Drugs
=

I-nm
cacma i w3 ponaric v To By
aa, ik e e i s e ik A api
[ —
Comeric Nurm Bruwd T
T wamady & Vazmia
[ I |
i) o b
Cubuixie Wechntin Coanges
1. acsmin 1mascmiz anl
B Thedrg b csmniel o 4w
30 g3 Al Tia praury bk cu prsida

300y of s s ik The cusgive
ﬁ:..“"'..;"‘ 1 i sdminir tee dry.
l"?:pﬂ-ulﬂ'mﬂnﬁ

il w1 Hupaa ey How oy oilRim
(o) wern srderel, 1ad WACH a8 csEEEL B
paan (bow oAk s e e bk e

X -1-:- g g o Sl Ak el
p.-nuul aumummmp_
adniuininscs. Cutmi bvadibis in 1 i
ke e e o e b it 1 2 B
e
ey =

Frapars for ths NOLEX
]
1. Bartarial el s ¥ o T <l koo
ol el
l.r»:illb-h:ult‘
4. comtaia pram
2. Ciplalngin oy Sridel i “gmenaie s

x
rI.“ll'b- oy ey vernd

4 ™

% 1:.".3... repoy ket wsarn
oal. O e e o b Wik,
g s i g 3l anad Ao

Lm mcm
4 g
* mpz:-mm priciiay:

k3
kS
4
. W

.'"

4. budyrantia, praricar,
A stmimariny poiciis o ca epai iy
b -mum-nnkn LRLE

- o s o repart ey rken oo
fngiing of the et
. mpa e ca e b ion v R
W mimia
4. i B it 0 i the s far st
1 miem
armr PouN Camanan
& cBe's il asd nemtstiy i

2 pacts il e g
x p-un il i o ffcing b insting e
i
4. e Mar o be sopatel i chiste BeTIEE
e ]
Tha nasiocals o it ko b s pma dlagc
opaiciln____.
L e wrally dingc o now milkinic
. mapace prody 6 aatdbindc tempy
. maisn kg dommn af iy an iy

4. e e by incidme
™

gy ke




Box, Table, and Figure Credits

CHAPTER 1

Box 1.2. Adapted with permission from Herbal products and supplements: What
you should know. Retrieved June 19, 2012, from the American Academy of
Family Physicians FamilyDoctor.org website:
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s you become a nurse, you will realize that medication management is

one of the most significant tasks of your practice. Individuals rely

heavily on the knowledge and instruction of nurses to learn how to

become good managers of their own health care needs. When you work
in an institutional setting, the patients rely on nurses to accurately administer and
monitor medications to keep them safe and promote health. Both situations
require a competent nursing professional who has a strong foundation of clinical
pharmacology.

Unit 1 provides you with the foundation for understanding pharmacology in
the context of nursing clinical practice. Three of the five chapters in this unit
specifically discuss concepts focal to nursing: drug administration, nursing
process, and patient teaching. The general principles of pharmacology and the
mathematics involved in dosage calculation are concepts used by all providers.
These concepts are included in their own chapters. Here is a brief summary of
the content in each chapter of Unit 1.

Basic principles are covered in Chapter 1, beginning with how drugs are
derived from natural sources, such as plants, or made synthetically. Other key
concepts include facts about drug categories and the differences between a
prescription drug (those given under the supervision of a licensed health care
provider) and a nonprescription drug (those obtained over the counter and
designated as safe when taken as directed). Finally, you will gain an
understanding of how drugs undergo a series of steps to be processed, utilized,
and eliminated by the body—this is the basis for the study of pharmacology for
health care providers.

Administration of a drug is primarily the responsibility of the nurse and is
discussed in Chapter 2. Nurses have the duty to safely provide patient care by
correctly administering the medication prescribed by the primary health care



provider. This is achieved by learning and following the principles of drug
administration, proper technique, and using medication systems correctly.

Your ability to correctly calculate mathematical problems is one of the most
important steps in providing safe care to patients. Mastering steps in drug
administration and delivery help to ensure accuracy in those math calculations.
Chapter 3 provides both the opportunity to practice calculations and an overview
of the tasks that you will undertake to be sure drug doses are correct before
administration.

Most patients experience problems of anxiety or lack knowledge regarding
new medication routines. The nursing process is used to help members of the
health care team provide effective patient care. This process is used to develop
an individualized care and teaching plan for use when medications are ordered.
Nursing process concepts are covered in Chapter 4.

It is crucial that the patient understand the important information about the
medication prescribed, including the dosage, how to take the medication, the
expected effect, and adverse reactions. In Chapter 5, components needed for
successful patient teaching are described. Additionally, a group of individuals
receiving nursing care in an ambulatory setting are introduced. Their stories are
designed to help you understand how all this information is used in the nursing
care of patients receiving drug therapy. You will learn how concepts are put into
practice using case studies throughout the textbook.

By understanding the basic principles of pharmacology, you can build a sound
knowledge base of the drugs used to help patients maintain their highest levels
of wellness.



General Principles of Pharmacology

Learning Objectives
On completion of this chapter, the student will:

1. Define the term pharmacology.
2. Identify the different names assigned to drugs.
3. Distinguish between prescription drugs, nonprescription drugs, and
controlled substances.
4. Discuss drug development in the United States.
5. Discuss the various types of drug activity and reactions produced in the
body.
Identify factors that influence drug action.
Define drug tolerance, cumulative drug effect, and drug idiosyncrasy.
8. Discuss the types of drug interactions that may be seen with drug
administration.
9. Discuss the nursing implications associated with drug actions, interactions,
and effects.
10. Discuss the use of herbal medicines.

NP

Key Terms

absorption a drug is moved from site of administration to body fluids;
first process during pharmacokinetics

adverse reaction undesirable drug effect

allergic reaction immediate hypersensitive reaction by the immune
system; it presents as itching, hives, swelling, and difficulty breathing

anaphylactic shock sudden, severe hypersensitivity reaction with
symptoms that progress rapidly and may result in death if not treated; also
called anaphylactic reaction or anaphylactoid reaction

angioedema localized wheals or swellings in subcutaneous tissues or
mucous membranes, which may be caused by an allergic response; also
called angioneurotic edema



controlled substances drugs that have the potential for abuse and
dependency, both physical and psychological

cumulative drug effect when the body is unable to metabolize and
excrete one dose of a drug before the next is given

complementary/alternative medicine (CAM) group of diverse medical
practices or products not presently part of conventional medicine

distribution drug moves from circulation to body tissue or a target site

drug idiosyncrasy any unusual or abnormal response that differs from the
response normally expected to a specific drug and dosage

drug tolerance decreased response to a drug, requiring an increase in
dosage to achieve the desired effect

excretion elimination of a drug from the body

first-pass effect action by which an oral drug is absorbed and carried
directly to the liver, where it is inactivated by enzymes before it enters the
general bloodstream

half-life time required for the body to eliminate 50% of a drug

herbal medicine type of complementary/alternative therapy that uses
plants or herbs to treat various disorders; also called herbalism

hypersensitivity undesirable reaction produced by a normal immune
system

metabolism drug is changed to a form that can be excreted
metabolite inactive form of the original drug

nonprescription drugs drugs designated by the U.S. Food and Drug
Administration (FDA) to be safe (if taken as directed) and obtainable
without a prescription; also called over-the-counter (OTC) drugs

pharmaceutic pertaining to the phase during which a drug dissolves in the
body

pharmacodynamics study of the drug mechanisms that produce
biochemical or physiologic changes in the body

pharmacokinetics study of drug transit (or activity) after administration

physical dependency habitual use of a drug, where negative physical
withdrawal symptoms result from abrupt discontinuation

prescription drugs drugs the federal government has designated as



potentially harmful unless their use is supervised by a licensed health care
provider, such as a nurse practitioner, physician, or dentist

psychological dependency compulsion or craving to use a substance to
obtain a pleasurable experience

receptor in pharmacology, a reactive site on the surface of a cell; when a
drug binds to and interacts with the receptor, a pharmacologic response
occurs

risk evaluation and mitigation strategies (REMS) program of the FDA,
designed to monitor drugs that have a high risk compared to benefit ratio

teratogen drug or substance that causes abnormal development of the
fetus, leading to deformities

toxic poisonous or harmful

harmacology is the study of drugs and their action on living organisms.

A sound knowledge of basic pharmacologic principles is essential for

nurses to administer medications safely and monitor patients who

receive these medications. The first task in learning about drug therapy
is to understand how drugs are named. Once you understand this concept it will
be easier to understand classes and categories of drugs, as well as federal
regulations pertaining to drugs and how they are developed. This chapter
presents a basic overview of the pharmacologic principles needed to understand
medication administration. Lastly, it discusses herbal medicines as they relate to
pharmacology.

Over the last century, drugs have changed the way health care providers treat
patients. In the early 1900s, individuals died from infections and medical and
surgical complications partly because of a lack of sanitary conditions and the
fact that medicines used to combat infection did not exist at the time. The
discovery of drug substances has changed an infection from being a death
sentence into an acute or chronic health condition. Drug therapy also means that
patients lacking certain substances in their bodies, such as insulin, or those
diagnosed with cancerous tumors can now live long and productive lives.

Medications are either derived from natural sources, such as plants and
minerals, or they are synthetically produced in a laboratory. An example of a
drug derived from a natural source includes digitalis, which is an extract from
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