


Activation CodeFor technical assistance:

email online.help@elsevier.com

call 800-401-9962 (inside the US) 

call +1-314-995-3200 (outside the US)

ACCESS it on any Internet-ready device

SEARCH all Expert Consult titles you own

LINK to PubMed abstracts

Mobile. Searchable. Expandable.

Don’t Forget Your Online Access to 

ALREADY REGISTERED?

1. Log in at expertconsult.com 

2. Scratch off your Activation Code below 

3. Enter it into the “Add a Title” box

4. Click “Activate Now”

5. Click the title under “My Titles” 

FIRST-TIME USER?

1. REGISTER

• Click “Register Now” at 
expertconsult.com

• Fill in your user information and 
click “Continue”

2. ACTIVATE YOUR BOOK

• Scratch off your Activation Code 
below

• Enter it into the “Enter Activation 
Code” box 

• Click “Activate Now”

• Click the title under “My Titles”



DRUGS 
FOR THE
HEART





8TH EDITION

DRUGS
FOR THE
HEART
Lionel H. Opie, MD, DPhil, DSc, FRCP
Senior Scholar and Professor Emeritus
Hatter Institute for Cardiovascular Research in Africa  
Department of Medicine and Groote Schuur Hospital 
Faculty of Health Sciences
University of Cape Town
Cape Town, South Africa

ORIGINAL ARTWORK BY

FOREWORD BY

Bernard J. Gersh, MBChB, DPhil, FACC, FRCP
Professor of Medicine
Cardiovascular Diseases
Mayo Clinic
Rochester, Minnesota

CO-EDITOR

Eugene Braunwald, MD

Jeannie Walker



DRUGS FOR THE HEART ISBN: 978-1-4557-3322-4

Copyright © 2013, 2009, 2005, 2001, 1995, 1991, 1987, 1984 by Saunders, an imprint of 
Elsevier Inc. 

All rights reserved. No part of this publication may be reproduced or transmitted in any form or by 
any means, electronic or mechanical, including photocopying, recording, or any information storage and 
retrieval system, without permission in writing from the publisher. Details on how to seek permission,  
further information about the Publisher’s permissions policies and our arrangements with organizations 
such as the Copyright Clearance Center and the Copyright Licensing Agency, can be found at our website: 
www.elsevier.com/permissions. 

This book and the individual contributions contained in it are protected under copyright by the 
Publisher (other than as may be noted herein).

1600 John F.  Kennedy Blvd.
Ste 1800
Philadelphia, PA 19103-2899

Notice

Knowledge and best practice in this field are constantly changing. As new research and experience 
broaden our understanding, changes in research methods, professional practices, or medical treatment 
may become necessary. 

Practitioners and researchers must always rely on their own experience and knowledge in 
evaluating and using any information, methods, compounds, or experiments described herein. In  
using such information or methods they should be mindful of their own safety and the safety of  
others, including parties for whom they have a professional responsibility. 

With respect to any drug or pharmaceutical products identified, readers are advised to check 
the most current information provided (i) on procedures featured or (ii) by the manufacturer of 
each product to be administered, to verify the recommended dose or formula, the method and  
duration of administration, and contraindications. It is the responsibility of practitioners, relying  
on their own experience and knowledge of their patients, to make diagnoses, to determine dosages 
and the best treatment for each individual patient, and to take all appropriate safety precautions. 

To the fullest extent of the law, neither the Publisher nor the authors, contributors, or editors, 
assume any liability for any injury and/or damage to persons or property as a matter of products  
liability, negligence or otherwise, or from any use or operation of any methods, products, instructions, 
or ideas contained in the material herein.

Mayo drawings, photographs, and illustrations © 2009 by Mayo Foundation for Medical Education and  
Research. 

Illustrations copyright © 2012, 2008, 2005, 2004, 2001, 1995, 1991, 1987, 1984 by Lionel H. Opie. 

Dr.  Opie retains ownership and copyright of the illustrations used in this work unless otherwise attributed ©. 

Adapted from Drugs and the Heart, copyright © 1980 by Lionel H. Opie. 

Library of Congress Cataloging-in-Publication Data

Opie, Lionel H.
 Drugs for the heart / Lionel H. Opie ; co-editor, Bernard J. Gersh ;  with the collaboration of  
John P.  DiMarco . . . [et al.] ;  foreword by Eugene Braunwald. -- 8th ed.
  p. ; cm.
 Includes bibliographical references and index.
 ISBN 978-1-4557-3322-4 (pbk. : alk. paper)
 I. Gersh, Bernard J. II. Title.
 [DNLM: 1.  Cardiovascular Agents--pharmacology.  2.  Cardiovascular Agents--therapeutic use.  
3.  Cardiovascular Diseases--drug therapy.  QV 150]

 615.7’1--dc23
 2012044538

Content Strategist: Dolores Meloni
Content Development Specialist: Andrea Vosburgh
Publishing Services Manager: Jeffrey Patterson
Project Manager: Anita Somaroutu/Maria Bernard
Design Manager: Steve Stave
Marketing Manager: Helena Mutak

Printed in China

Last digit is the print number: 9 8 7 6 5 4 3 2 1

http://www.elsevier.com/permissions


v

Contributors 

Keith A.A. Fox, MBChB, FRCP, FmedSci
Professor of Cardiology
University of Edinburgh
Edinburgh, Scotland, UK
Chapter 9. Antithrombotic Agents

Bernard J. Gersh, MBChB, DPhil, FACC
Professor of Medicine
Cardiovascular Division
Mayo Clinic
Rochester, Minnesota
Chapter 8. Antiarrhythmic Drugs and Strategies; Chapter 9. Antithrombotic 

Agents; Chapter 12. Which Therapy for Which Condition?

Antonio M. Gotto, Jr., MD, DPhil
Dean Emeritus and Co-Chairman of the Board of Overseers
Lewis Thomas University Professor
Weill Cornell Medical College;
The Stephen and Suzanne Weiss Dean and Professor of Medicine
Weill Medical College of Cornell University 
New York, New York;
Vice President and Provost for Medical Affairs Emeritus
Cornell University
New York, New York
Chapter 10. Lipid-Modifying and Antiatherosclerotic Drugs

John D. Horowitz, MBBS, PhD
Professor of Cardiology
Department of Medicine
University of Adelaide;
Director, Cardiology and Clinical Pharmacology Units
Queen Elizabeth Hospital
Adelaide, Australia
Chapter 2. Nitrates and Newer Antianginals

Norman M. Kaplan, MD
Clinical Professor of Medicine
Hypertension Division
University of Texas Southwestern Medical School
Dallas, Texas
Chapter 4. Diuretics; Chapter 7. Antihypertensive Therapies

Henry Krum, MBBS, PhD, FRACP, FESC
Professor of Medicine
CCRE Therapeutics
Monash University;
Director, Department of Clinical Pharmacology
Alfred Hospital
Melbourne, Victoria, Australia
Chapter 7.  Antihypertensive Therapies



Contributorsvi

Juris J. Meier, MD
Professor of Medicine
Division of Diabetes and Gastrointestinal Endocrinology
University Hospital St. Josef-Hospital, Ruhr-University Bochum
Bochum, Germany
Chapter 11. Metabolic Syndrome, Hyperglycemia, and Type 2 Diabetes

Stanley Nattel, MD
Professor and Paul-David Chair in Cardiovascular Electrophysiology
Department of Medicine
University of Montreal;
Cardiologist and Director, Electrophysiology Research Program
Department of Medicine
Montreal Heart Institute
Montreal, Quebec, Canada
Chapter 8. Antiarrhythmic Drugs and Strategies

Lionel H. Opie, MD, DPhil, DSc, FRCP
Senior Scholar and Professor Emeritus
Hatter Institute for Cardiovascular Research in Africa
Department of Medicine and Groote Schuur Hospital
Faculty of Health Sciences
University of Cape Town
Cape Town, South Africa
Chapter 1. b-Blocking Agents; Chapter 2. Nitrates and Newer Antianginals; 

Chapter 3. Calcium Channel Blockers; Chapter 4. Diuretics; Chapter 5.  
Inhibitors of the Renin-Angiotensin-Aldosterone System; Chapter 6. Heart 
Failure; Chapter 7. Antihypertensive Therapies; Chapter 8. Antiarrhythmic 
Drugs and Strategies; Chapter 9. Antithrombotic Agents; Chapter 10. 
Lipid-Modifying and Antiatherosclerotic Drugs; Chapter 11. Metabolic 
Syndrome, Hyperglycemia, and Type 2 Diabetes; Chapter 12. Which  
Therapy for Which Condition?

Marc A. Pfeffer, MD, PhD
Dzau Professor of Medicine
Department of Medicine
Harvard Medical School;
Senior Physician
Cardiovascular Division
Brigham and Women’s Hospital
Boston, Massachussetts
Chapter 5. Inhibitors of the Renin-Angiotensin-Aldosterone System

Karen Sliwa, MD, PhD, FESC, FACC
Professor, Hatter Institute for Cardiovascular Research in Africa and 

IIDMM
Cape Heart Centre
University of Cape Town;
Professor or Medicine and Cardiology
Groote Schuur Hospital
Cape Town, South Africa
Chapter 6. Heart Failure, chronic section

John R. Teerlink, MD, FACC, FAHA, FESC, FRCP(UK)
Professor of Medicine
School of Medicine
University of California, San Francisco;
Director, Heart Failure
Director, Echocardiography
Section of Cardiology
San Francisco Veterans Affairs Medical Center;
San Francisco, California
Chapter 6. Heart Failure, acute section



Contributors vii

Ronald G. Victor, MD
George Burns and Gracie Allen Professor of Medicine
Director, Hypertension Center of Excellence
Co-Director, The Heart Institute
Associate Director of Clinical Research, The Heart Institute
Cedars-Sinai Medical Center
Los Angeles, California
Chapter 4. Diuretics; Chapter 7. Antihypertensive Therapies

Harvey D. White, DSc
Director of Coronary Care and Green Lane Cardiovascular  

Research Unit
Green Lane Cardiovascular Services, Cardiology Department
Auckland City Hospital
Auckland, New Zealand
Chapter 9. Antithrombotic Agents



Foreword

Cardiovascular disease is destined to become an even more important 
cause of morbidity and mortality as the population of the so-called 
developed world ages and the epidemic of ischemic heart disease in 
more affluent and more obese persons in the developing world sets in. 
Fortunately, an ever-growing array of drugs that act on the cardiovascu-
lar system continues to become available. These agents are more effica-
cious and better tolerated than their predecessors, not only in the 
management of established disease but also increasingly in prevention. 
However, both trainees and practitioners of medicine and cardiology 
have ever-increasing difficulty in deciding how to choose the proper 
therapies for their patients. The eighth edition of Professors Opie’s and 
Gersh’s important book provides a rational approach to help with these 
important decisions. Drugs for the Heart is a concise yet complete 
presentation of cardiac pharmacology and therapeutics. It presents, in 
a very readable and eminently understandable fashion, an extraordi-
nary amount of important information on the effects of drugs on the 
heart and circulation. The editors and the talented authors they have 
enlisted have the unique ability to explain, in a straightforward manner 
and without oversimplification, the mechanism of action of drugs. This 
book also summarizes the results of important clinical trials that have 
shaped regulatory approval and practice guidelines. Finally, it provides 
important practical information for the clinician.

The eighth edition of this now well-established and admired book 
builds on the strengths of its predecessors. The excellent explanatory 
diagrams (an Opie trademark) are even better and more numerous than 
in previous editions, while the text and references in this rapidly moving 
field are as fresh as this week’s journals. For example, since the publica-
tion of the seventh edition the care of patients with many cardiovascular 
disorders has advanced considerably, and to describe the new land-
scape the editors have added several distinguished clinical scientists to 
their author list. These include John R. Teerlink and Karen Sliwa (heart 
failure), Henry Krum and Ronald G. Victor (antihypertensive therapies), 
Stanley Nattel (antiarrhythmic drugs), Harvey White (antithrombotic and 
antiplatelet agents),  as well as Juris Meier (metabolic syndrome and  
diabetes).  When these new authors are added to the experts continuing 
from the earlier edition, this makes a truly outstanding global team. 

I strongly recommend this concise volume, which will be of enor-
mous value and interest to all clinicians—specialists and generalists, as 
well as trainees at all levels, teachers and scientists—who wish to gain 
a clear understanding of contemporary cardiovascular pharmacology 
and apply this information most effectively to the care of patients with 
cardiovascular disease.

Eugene Braunwald, MD

Distinguished Hersey Professor of Medicine

Harvard Medical School

Boston, Massachusetts
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The Lancet
Editorial, 1980
Review, 2009

Cardiovascular times are changing. After a mere ten years’ repose the 
medical Rip van Winkle would be thoroughly bewildered. For instance, 
there has been a big switch in attitudes to the failing heart. Experience 
with beta-blockers has shown the fundamental importance of sympa-
thetic activity in regulating cardiac contraction, and this activity can 
now be adjusted readily in either direction. Likewise, from calcium 
antagonists much has been discovered about the function of this ion 
at the cellular level and its importance in the generation of necrosis 
and cardiac arrhythmia. Continuous ambulatory electrocardiography 
and special electrophysiological techniques have eased the assess-
ment of arrhythmias, and, again, of drugs to stop or prevent them. Many 
new drugs have come on the scene, and they have been increasingly 
devised to act at specific points on pathways to cellular metabolism.

Dr. van Winkle apart, there may be one or two other physicians 
who regard the new flood of Cardioactive drugs with alarm. For doctors 
such as these, Professor Lionel Opie has written the series of articles 
which begin on the next page. As Professor Opie remarks, drugs should 
be given, not because they ought to work, but because they do work. 
We hope that this series will help stimulate the critical approach to 
cardiovascular pharmacology that will be much needed in the coming 
decade.

(An editorial from The Lancet, March 29, 1980, to introduce a series of 

articles on Drugs and the Heart.)*

*(Kim Eagle is the Albion Walter Hewlett Professor of Internal Medicine and  
Director of the Cardiovascular Center at the University of Michigan Health  
System; keagle@med.umich.adu.)

mailto:keagle@med.umich.adu


The Lancetx

Review of Drugs for the Heart, 
7th Edition, Lancet, 2009, 
374:518.
Packed with useful information, this book is infinitely navigable in  
12 lucid and straightforward chapters. Everything you need to know 
about drugs for the heart is here.

I know that the book is also available online—no doubt my resi-
dents and students will be delighted with that version—but I like the 
paper version.

The book has the clearest figures and tables that I have ever seen.
Most importantly, the section editors don’t just opine on how one 

might go about treating cardiovascular conditions with drugs, they tell 
you how to do it. Those of us who take care of patients like to know how 
experts do it. Opie and Gersh, and their troupe of contributors, are all 
experts. They talk from both a science viewpoint and experience.

This book is great on dosing, side-effect profiles, drug interactions, 
and how to use the agents in care.
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Preface

“‘What is the use of a book,’ thought Alice, ‘without pictures?’”

—Lewis Carroll (1832-1898), Alice’s Adventures in Wonderland

“Encouraged by the public reception of the former editions, the author has 

spared neither labour nor expense, to render this as perfect as his 

opportunities and abilities would permit. The progress of knowledge is so 

rapid, and the discoveries so numerous, both at home and abroad, that this 

may rather be regarded as a new work than as a re-publication of an old one.

On this account, a short enumeration of the more important changes may 

possibly be expected by the reader.”

—William Withering, “Discoverer of the Medical Uses of Digitalis.”  

In Botany, 3rd edition, 1801.

Taking the profound advice of these two early authors, changes for this 
eight edition are the following:

 1. To stay current, rapid access to new information and new references 
is mandatory. We anticipate an increasing online use of this 
book, which will be relatively easy. In addition, as shown on the 
cover, this edition is now available online on Expert Consult. The 
website contains our regular updates on the important new drug 
trials. References in the online version of the book can now be  
accessed by a simple click that will link the reader to the article  
abstract in PubMed, and then to the original article. Please refer to 
the inside front cover on how to register using your unique PIN code.

 2. These steps promote our aim of providing a readily accessible guide 
to cardiovascular drugs in a unique style and format. This compact 
book, again in the widely acclaimed unique format, gives crucial 
information in an easily accessible format for residents, cardiology 
fellows, and senior students (and, of course, consultants). We believe 
that this new edition will be more in demand than ever as it will be 
kept even more current than the previous editions.

 3. Many of the illustrations are either new or newly re-created with the 
aim of conveying maximum clarity, in keeping with the increasingly 
visual times in which we live. In the Lancet, Kim Eagle stated that 
the book has the clearest figures that he has ever seen. We owe 
our sincerest gratitude to Jeannie Walker for her artistic genius, skills, 
and patience.

Lionel H. Opie

Bernard J. Gersh
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