
Endorsed by the 
Association for Hospital
Medical Education

The Association for Hospital Medical Education
endorses HOSPITAL PHYSICIAN for the pur-
pose of presenting the latest developments in
medical education as they affect residency pro-
grams and clinical hospital practice.

®

CARDIOLOGY BOARD REVIEW MANUAL

Cardiology Volume 9, Part 4 1

PUBLISHING STAFF
PRESIDENT, GROUP PUBLISHER

Bruce M. White

EDITORIAL DIRECTOR
Debra Dreger

EDITOR
Robert Litchkofski

ASSISTANT EDITOR
Rita E. Gould

EXECUTIVE VICE PRESIDENT
Barbara T. White

EXECUTIVE DIRECTOR 
OF OPERATIONS

Jean M. Gaul

PRODUCTION DIRECTOR
Suzanne S. Banish

PRODUCTION ASSOCIATE
Mary Beth Cunney

ADVERTISING/PROJECT MANAGER
Patricia Payne Castle

SALES & MARKETING MANAGER
Deborah D. Chavis

Copyright 2003, Turner White Communications, Inc., 125 Strafford Avenue, Suite 220, Wayne, PA 19087-3391, www.turner-white.com. All
rights reserved. No part of this publication may be reproduced, stored in a retrieval system, or transmitted in any form or by any means,
mechanical, electronic, photocopying, recording, or otherwise, without the prior written permission of Turner White Communications, Inc.
The editors are solely responsible for selecting content. Although the editors take great care to ensure accuracy, Turner White
Communications, Inc., will not be liable for any errors of omission or inaccuracies in this publication. Opinions expressed are those of the
authors and do not necessarily reflect those of Turner White Communications, Inc.

NOTE FROM THE PUBLISHER:
This publication has been developed with-
out involvement of or review by the
American Board of Internal Medicine.

Hormone Replacement
Therapy and Coronary
Heart Disease

Series Editor: A. Maziar Zafari, MD, PhD, FACC
Assistant Professor of Medicine, Division of Cardiology, Department of
Medicine, Emory University School of Medicine, Atlanta, GA
Director, CCU, Atlanta Veterans Affairs Medical Center, Decatur, GA

Contributors: Jooyoung Julia Shin, MD 
Division of Cardiology, Department of Medicine, Emory University School of
Medicine, Atlanta, GA
Cardiology Fellow, Atlanta Veterans Affairs Medical Center, Decatur, GA

Nanette Kass Wenger, MD
Professor of Medicine, Division of Cardiology, Emory University School of
Medicine, Chief of Cardiology, Grady Memorial Hospital, Atlanta, GA

Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2

HRT and Coronary Heart Disease: Observational
Data and Biologic Plausibility . . . . . . . . . . . . . . . . . . 2

HRT Clinical Trials. . . . . . . . . . . . . . . . . . . . . . . . . . 3

Current Role of HRT . . . . . . . . . . . . . . . . . . . . . . . . 8

Summary Points . . . . . . . . . . . . . . . . . . . . . . . . . . . 10

References . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10

Table of Contents

Cover Illustration by Stacey Caiazzo



2 Hospital Physician Board Review Manual

I.  INTRODUCTION

Natural menopause usually occurs between ages 45
and 55 years and is marked by a significant reduction in
hormone production by the ovaries. Levels of estrogen in
postmenopausal women are decreased to about one tenth
of those in premenopausal women, while progesterone
becomes nearly absent. Hot flashes are a common com-
plaint and can be severe enough to disturb sleep. More
seriously, life after menopause has been associated with
several chronic disease states. On average, women in the
United States live approximately 30 years after meno-
pause, and these subsequent years come with an increased
risk of cardiovascular disease, coronary heart disease,
osteoporosis, cancer, and dementia.1

Cardiovascular disease ranks first among causes of
death in women in the United States. Indeed, the yearly
mortality from cardiovascular disease in women is more
than twice that from all cancers.2,3 Morbidity and mortali-
ty associated with coronary heart disease differ by gender.
Although women present with symptomatic coronary
heart disease at a later age than men, women exhibit a
higher mortality rate and a higher rate of readmission
within the first 6 months after a myocardial infarction.4

Upon presentation to the hospital with a myocardial
infarction, women are less likely than men to receive ther-
apies such as thrombolytic agents, heparin, β-blockers,
aspirin, or coronary angioplasty.5

Coronary heart disease is less common in premeno-
pausal women, and its incidence starts to increase after
menopause.6 Women, on average, present with sympto-
matic coronary heart disease about 10 years later than
men (Figure 1).7 In addition, surgical menopause (ie,
bilateral oophorectomy) also confers an increased risk
of cardiac events, suggesting a cardioprotective effect of
female hormones.8 A delay in the occurrence of meno-
pause is associated with a decrease in the cardiovascular
mortality rate for postmenopausal women,9 but the role
of estrogen in coronary heart disease of the postmeno-
pausal state remains controversial. This manual reviews
important clinical trials that have shaped current rec-

ommendations regarding the use of hormone replace-
ment therapy (HRT) in postmenopausal women.
(While the Food and Drug Administration [FDA] now
uses the term postmenopausal hormone therapy in place of
the term hormone replacement therapy, the latter term is
used in this review.) 

II.  HRT AND CORONARY HEART DISEASE:
OBSERVATIONAL DATA AND BIOLOGIC
PLAUSIBILITY

Premenopausal women seem to be protected from
cardiac events, theoretically through the effects of estro-
gen. This plausible explanation was reinforced by data
from several observational studies conducted during the
1990s that found a 35% to 50% decreased risk of devel-
oping coronary heart disease with HRT.10–13 For exam-
ple, the Nurses’ Health Study enrolled more than 48,000
healthy women and concluded that individuals taking
HRT had a relative risk of 0.5 of developing cardiac
events.14 In addition to evidence from observational
studies, there is physiologic evidence suggesting that es-
trogen may have potential cardiovascular risk-modifying
effects. For example, several randomized, controlled tri-
als have shown that HRT lowers serum low-density
lipoprotein cholesterol (LDL-C) levels,15 lowers lipopro-
tein (a) levels,16 and increases high-density lipoprotein
cholesterol (HDL-C) levels.17 Direct infusion of 17β-
estradiol during cardiac catheterization in women with
coronary atherosclerotic heart disease has been shown
to increase coronary blood flow in response to acetyl-
choline18 and to increase brachial-artery-flow–mediated
vasodilation in postmenopausal women.19 Another ran-
domized, controlled study demonstrated that short-term
transdermal estradiol therapy significantly increased ex-
ercise time to myocardial ischemia in postmenopausal
women with exertional angina.20

Based on the findings from observational studies that
HRT may reduce the incidence of coronary heart disease,
osteoporotic fractures, and colorectal cancer, HRT quick-
ly became one of the most commonly prescribed drug
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