Administering
JMedications

Pharmacology for Healthcare Professionals




Administering Medications

Pharmacology for Healthcare Professionals

eighth edition

pna F. Gauwitz, RN, MS

Nursing Consultant
Senior Teaching Specialist
School of Nursing

nf}'U\I JJT{'
10 E

University of Minnesota
Minneapolis, Minnesota

and

Nursing Education Specialist
Mayo Clinic
Rochester, Minnesota

Mc
Graw
Hill

Education



Education

ADMINISTERING MEDICATIONS: PHARMACOLOGY FOR HEALTHCARE
PROFESSIONALS, EIGHTH EDITION

Published by McGraw-Hill Education, 2 Penn Plaza, New York, NY 10121. Copyright © 2015
by McGraw-Hill Education. All rights reserved. Printed in the United States of America.
Previous editions © 2012, 2008, and 2005. No part of this publication may be reproduced

or distributed in any form or by any means, or stored in a database or retrieval system, without
the prior written consent of McGraw-Hill Education, including, but not limited to, in any network
or other electronic storage or transmission, or broadcast for distance learning.

Some ancillaries, including electronic and print components, may not be available to customers
outside the United States.

This book is printed on acid-free paper.
1234567890RMN/RMN 10987654

ISBN 978-0-07-351375-1
MHID 0-07-351375-X

Senior Vice President, Products & Markets: Director, Content Production: Terri Schiesl

Kurt L. Strand Content Project Manager: Susan Trentacosti
Vice President, General Manager, Products & Senior Buyer: Debra R. Sylvester

Markets: Martin J. Lange Design: Matt Diamond

Vice President, Content Production & Technology Cover Image: Stethoscope and digital tablet with
Services: Kimberly Meriwether David medical form: © Pulse/Corbis; Row of pills on black
Managing Director/Director: Chad Grall background: © Image Source/Corbis

Brand Manager: William C. Mulford Content Licensing Specialist: Ann Marie Janette
Director of Development: Rose Koos Typeface: 10.5/12 Times New Roman
Development Editor: Yvonne Lloyd Compositor: Laserwords Private Limited
Associate Marketing Manager: Jessica Cannavo Printer: R. R. Donnelley

All credits appearing on page or at the end of the book are considered to be an extension of the copyright page.

Library of Congress Cataloging-in-Publication Data
Gauwitz, Donna F., author.
Administering medications : pharmacology for healthcare professionals / Donna F.
Gauwitz.—Eighth edition.
p-;cm.
Includes index.
ISBN-13: 978-0-07-351375-1 (alk. paper)
ISBN-10: 0-07-351375-X (alk. paper)
L. Title.
[DNLM: I. Pharmaceutical Preparations—administration & dosage—Programmed
Instruction. QV 18.2]
RM147
615".6—dc23
2013036332

WARNING NOTICE: The clinical procedures, medicines, dosages, and other matters described in this
publication are based upon research of current literature and consultation with knowledgeable persons in the
field. The procedures and matters described in this text reflect currently accepted clinical practice. However,

this information cannot and should not be relied upon as necessarily applicable to a given individual's case.
Accordingly, each person must be separately diagnosed to discern the patient’s unique circumstances. Likewise,
the manufacturer’s package insert for current drug product information should be consulted before administering
any drug. Publisher disclaims all liability for any inaccuracies, omissions, misuse, or misunderstanding of the
information contained in this publication. Publisher cautions that this publication is not intended as a substitute
for the professional judgment of trained medical personnel.

The Internet addresses listed in the text were accurate at the time of publication. The inclusion of a website does
not indicate an endorsement by the authors or McGraw-Hill Education, and McGraw-Hill Education does not
guarantee the accuracy of the information presented at these sites.

www.mhhe.com



Conversion Tables

The Household System
Weight (dry) Volume (liquid) Equivalents
ounce (0z) drop (gt); drops (gtt) 16 ounces = 1 pound
pound (Ib) teaspoon (t, tsp) 3 teaspoons = 1 tablespoon = 12 ounce
ton (t) tablespoon (T, tbsp) 16 tablespoons = 1 cup = 8 fluid ounces
‘ teacup (6 0z) 2 cups = 1 pint
cup (c) or glass (8 0z) 2 pints = 1 quart
pint (pt) 4 quarts = 1 gallon
quart (qt)
gallon (gal)
Converting a Fahrenheit Temperature Converting a Celsius Temperature
to the Celsius Scale to the Fahrenheit Scale
E=22 o 1.8 X °C + 32 = °F
Apothecary Metric Household
Liquid Volume minim (m) 1 0.06 mL (or cc) 1 drop (gt)
minims 15 1 mL 15 drops (gtt)*
fluidram (f2) 1 4-5 mL 1 teaspoon (60 gtt)
fluidrams 4 15 mL 1 tablespoon
1 fluid ounce (fZ) 30 mL 2 tablespoons (1 0z)
180 mL 1 teacup (6 0z)
240 mL 1 cup or glass (8 0z)
500 mL 1 pint (16 oz)
750 mL 1.5 pints (24 oz)
1000 mL (1 L) 1 quart (32 oz)
Dry Weight er % 1 mg
grl 60 mg
gr7; 500 mg (0.5 g)
grls 1000 mg (1 g)
gr (1 dram) 60 4¢g
1oz 30g 1 oz
500 g 1.11b
1000 g (1 kg) 2.21b

Approximate Conversions between the Metric and Apothecary Systems

Metric Amount Apothecary Amount

2 g (2000 mg) gr 30

1 g (1000 mg) grls

600 mg (0.6 g) gr 10

100 mg (0.1 g) er 115

60 mg (0.06 g) grl

30 mg (0.03 g) g3

1 mg (0.001 g) o %

0.1 mg (0.0001 g) gr o
Approximation Formulas grains X 60 = milligrams grams X 15 = grains

milligrams + 60 = grains grains + 15 = grams

aThis fiecure varies: number of droos per milliliter depends on the substance beine measured.
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Fueled By the Proven and Adaptive LearnSmart Engine

More students earn A's and B's when they use LearnSmart.

LearnSmart
Assignments
(Experimental)
(n=358)

Testbank
Question
Assignments
(Control)
(n=332)
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Products in the LearnSmart
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Leverage Learning Science & Research

Technology based on memory research moves
students beyond memorizing to truly learning
the material.
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Data collected from over 1.5 million student
users and more than 1 billion questions
answered is leveraged to make the LearnSmart
Advantage products intelligent, reliable, and
precise.

Include Detailed Instructor and
Student Reports

Valuable reports provide detailed insight
into what students are struggling with while
tracking their progress at both the class and
individual student level.

Include Current and Accurate Content

Years of experience developing content

for adaptive learning platforms ensures our
Subject Matter Experts are able to leverage
the data collected to create the highest quality
and most precise content.
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Administering Medications: Pharmacology for Healthcare Professionals teaches safe
medication administration to healthcare students entering nursing, medical assisting,
and other allied healthcare professions. Because this textbook speaks directly to
students, they can easily identify and apply the concepts they’ve learned.

The organization of the chapters allows students and instructors to build a
knowledge base that starts with the fundamentals of medication administration and
progresses through the drugs frequently used to treat most common diseases. Most
chapters are organized around a body system to help students fully understand drug
actions. For easy identification, the 50 most frequently prescribed drugs are boldfaced
in the Representative Drug tables.

The Patient Education, Healthcare for Today and Tomorrow, and Legal and Ethical
Issues boxes continue to be highlighted features in this edition. The Patient Education
boxes contain important information for the healthcare professional to communicate
to the patient. This feature also includes cultural diversity and pediatric and geriatric
implications where appropriate. The Healthcare for Today and Tomorrow boxes alert
the healthcare professional to issues or problems that may be encountered today or
in the future. The Legal and Ethical Issues boxes illustrate the role of the healthcare
professional in actual legal and ethical situations pertinent to the content of each chapter.

New to This Edition

The eighth edition of Administering Medications has been updated to reflect the
most up-to-date information on the safety and education of medications. Revisions
are based on updates needed for currency and accuracy, as well as feedback from
instructors and students.

General revisions throughout the text include the following:

°  Learning outcomes—reduced length and revised to improve clarity and conciseness

»  Key terms list—condensed to include only the terms and definitions included in
the end-of-book glossary

*  Chapter openers—visually enhanced layout and updated photos
*  Section headings—improved organization of heading hierarchy
e Icons added throughout to reference new technology offerings

«  End-of-chapter summary points revised to be consistent with changes to learn-
ing outcomes

e End-of-chapter review assignments updated to be consistent with changes to
learning outcomes

Chapter-by-chapter revisions are as follows:

Chapter 1 Orientation to Medications

*  Added new Table 1.1 Five Top Generic versus Brand-Name Drugs

°  Presented drug reference information in a table (Table 1.2) that includes nursing
implications

xv
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*  Updated Figure 1.1 sample drug card to include nursing implications
*  Presented drug categories in a table (Table 1.5)
*  Deleted Caution box on Darvon (drug was taken off the market)

*  Added new Caution box on appropriate dose of acetaminophen in drugs

Chapter 2 Principles of Drug Action

*  Added new Table 2.2, Common Food and Drug Interactions
e  Added new Table 2.3, Drug Effects on Nutritional Disorders

Chapter 3 Measurement and Dosage Calculations

¢ Added metric abbreviations

Chapter 4 Administering Parenteral Medications

*  Added new Pediatric Considerations and Older Adult Considerations boxes on
intramuscular injections

Chapter 5 Medication Therapy

*  Updated terminology for currency

Chapter 6 Vitamins, Minerals, and Herbs

*  Updated USDA’s MyPyramid to new title MyPlate
*  Updated Figure 6.1 to MyPlate
*  Updated Table 6.1, with vitamin D dosage changed from 400 IU to 600 IU

Chapter 7 Antibiotics, Antifungals, and Antivirals

»  Updated Table 7.1 to include ceftaroline (7eflaro) under cephalosporins and
rilpivirine (Edurant) under antivirals

Chapter 8 Drugs for the Eye and Ear

*  Made only general revisions

Chapter 9 Drugs for the Skin

¢ Added new lice medication ivermectin (Sklice)

Chapter 10 Drugs for the Cardiovascular System

*  Updated drugs under anticoagulants to include dabigatran (Pradaxa) and rivar-
oxaban (Xarelto)

Chapter 11 Drugs for the Respiratory System

*  Presented symptoms of respiratory disorders in a table (Table 11.1)

¢ Updated treatment of emphysema to include roflumilast (Daliresp) as selective
inhibitor of phosphodietrease 4 (PDE4)

¢  Added mometasone and formoterol for patients not controlled by other medica-
tions or when more than one medication is needed for asthma
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Chapter 12 Drugs for the Gastrointestinal System

*  Deleted kaolin and pectin from discussion of antidiarrheals and changed to
current ingredients bismuth subsalicyate

*  Deleted casanthranol as an ingredient in Peri-Colace and changed to senna

*  Added lorcasin (Belvig) as a new weight-loss drug to be used in conjunction
with diet and exercise

*  Added phentermine and topiramate (Qsymia) to be prescribed for weight-loss
management

*  Presented general principles for giving medications for the GI system in a table
(Table 12.2)
Chapter 13 Drugs for the Urinary System and Fluid Balance

*  Emphasized parts of the urinary system
*  Emphasized abnormal alterations in the urine
*  Changed pediatric concerns to pediatric dehydration

*  Added that phenazopyridine (Pyridium) may now be purchased at a lower dose
over the counter than the prescription Pyridium

Chapter 14 Drugs for the Reproductive System

¢ Added dienogest (Natazia) as a new progestin used with estradiol in a combina-
tion oral contraceptive formulation

Chapter 15 Drugs for the Endocrine System

*  Added linagliptin (Trajenta) as an oral hypoglycemic known as a DPP4 inhibitor
*  Presented instructions for giving insulin in a table (Table 15.5)

Chapter 16 Drugs for the Musculoskeletal System

¢  Added denosumab (Prolia) to the drugs for osteoporosis
¢  Added new drug tocilizumab (Actemra) as a biological agent or interleukin

Chapter 17 Drugs for the Nervous and Sensory Systems

*  Added potassium blocker dalfampridine (Ampyra)
*  Added pediatric seizure medication ezogabine (Potiga)
*  Deleted Darvocet —N. which has been taken off the market

Chapter 18 Psychotropic Drugs

*  Added duloxetine (Cymbalta), an antidepressant, and vilazodone (Vibryd)
e Added lurasidone (Latuda) to antipsychotics
¢ Presented guidelines that make sedatives more effective in a table (Table 18.1)

xvii
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Chapter 19 Antineoplastic Drugs

*  Presented characteristics of cancer in a table (Table 19.1)

*  Changed drugs for chemotherapy to chemotherapy

*  Added drugs for chemotherapy before discussion of alkylating agents
*  Presented physical side effects of chemotherapy in a table (Table 19.2)

Chapter 20 Drugs for the Pediatric Patient

¢  Added methods of administration before discussion of oral administration

Chapter 21 Drugs for the Older Adult Patient

*  Revised learning outcomes

Teaching Resources

Instructor’s Manual

Prepared by Donna Gauwitz, each chapter of the Instructor’s Manual includes chapter
learning outcomes, a chapter outline, teaching strategies, a critical-thinking activity,
and answers to the end-of-chapter review assignments. Also available are practice
NCLEX questions. Correlation charts for the AAMA, AMT, SCANS, and National
Health Care Skills Standards are also available.

Test Bank

The test bank includes over 1,500 multiple-choice, fill-in-the-blank, and essay
problems to meet any instructor’s testing needs. The computerized test bank allows
instructors to create their own tests and measure students’ knowledge of chapter
content.

PowerPoint Presentation

PowerPoint slides allow instructors to illustrate key points from each chapter and
include additional critical-thinking questions to prompt classroom discussion.

McGraw-Hill Connect Plus [Administering Medications]

McGraw-Hill Connect Plus [Administering Medications] is a web-based assignment
and assessment platform that gives students the means to better connect with their
coursework, with their instructors, and with the important concepts that they will
need to know for success now and in the future. With Connect Plus [Administering
Medications], instructors can deliver assignments, quizzes, and tests easily online.
Students can practice important skills at their own pace and on their own schedule.
With Connect Plus [ Administering Medications], students also get 24/7 online access
to an eBook—an online edition of the text—to aid them in successfully completing
their work, wherever and whenever they choose.




BLEARNSMART"

ADVANTAGE

BLEARNSMART

BSMARTBOOK"

Preface

LearnSmart Advantage

New from McGraw-Hill Education, LearnSmart Advantage is a series of adaptive
learning products fueled by LearnSmart, the most widely used and intelligent adaptive
learning resource proven to improve learning since 2009. Developed to deliver
demonstrable results in boosting grades, increasing course retention, and strengthening
memory recall, the LearnSmart Advantage series spans the entire learning process
from course preparation to providing the first adaptive reading experience found only
in SmartBook. Distinguishing what students know from what they don’t, and honing
in on concepts they are most likely to forget, each product in the series helps students
study smarter and retain more knowledge.

A smarter learning experience for students coupled with valuable reporting tools
for instructors, and available in hundreds of course areas, LearnSmart Advantage is
advancing learning like no other products in higher education today.

LearnSmart

LearnSmart is one of the most effective and successful adaptive learning resources
available on the market today and is now available for Administering Medications.
Over 2 million students have answered more than 1.3 billion questions in LearnSmart
since 2009, making it the most widely used and intelligent adaptive study tool that’s
proven to strengthen memory recall, keep students in class, and boost grades. Students
using LearnSmart are 13 percent more likely to pass their classes, and 35 percent less
likely to drop out.

This revolutionary learning resource is available only from McGraw-Hill Education.
Join the learning revolution and start using LearnSmart today!

SmartBook

SmartBook is the first and only adaptive reading experience available today.
SmartBook personalizes content for each student in a continuously adapting reading
experience. Reading is no longer a passive and linear experience, but an engaging and
dynamic one where students are more likely to master and retain important concepts,
coming to class better prepared. Valuable reports provide instructors insight as to how
students are progressing through textbook content, and are useful for shaping in-class
time or assessment.

As a result of the adaptive reading experience found in SmartBook, students are
more likely to retain knowledge, stay in class, and get better grades. This revolutionary
technology is available only from McGraw-Hill Education and for hundreds of course
areas as part of the LearnSmart Advantage series.

xix
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