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HRT and Cardioprotection: Past,
Present and Future

More and more attention is
being paid to the cardiovas-
cular health of women, espe-

cially as they age and enter the meno-
pausal years. Coronary heart disease
(CHD) is responsible for nearly one-third
of the mortality in women, and women
have higher morbidity and mortality than
men following a myocardial infarction.1-3

Throughout the premenopausal pe-
riod, women are at much lower risk
of developing coronary heart disease.
Through menopause and beyond, it is
suspected that the loss of estrogen allows
atherosclerosis to develop to the degree
that it does in men. Within 10 years of
entering menopause, a woman’s risk of
developing CHD and related events is
identical to that of a man 10 years her
junior. In other words, a 60-year-old
woman is as likely to have CHD as a
50-year-old man, presumably because of
estrogen loss.

Laboratory studies have demonstrated
that estrogen produces changes in the
biology of the vessel wall, in endothelial
function and in a variety of settings that
would seem to support some epidemio-
logic observations that estrogen is bene-
ficial to the heart. As randomized, con-
trolled trials emerged, however, the ob-
servations were not what many expected.

The real question for clinicians is how
to distinguish, after age 50, the effects of
age versus the effects of estrogen defi-
ciency on the heart. From this, a perti-
nent and increasingly important question
emerges: Does hormone replacement
therapy (HRT) offer any cardioprotec-
tion, either primary or secondary? This
review examines some of the primary-
and secondary-intervention trials that
have been conducted and summarizes
the results.

The Women’s Health Initiative
The Women’s Health Initiative (WHI)
was the first randomized trial to directly
address the effect of conjugated equine
estrogen (CEE) at 0.625 mg/day plus
medroxyprogesterone acetate (MPA) at
2.5 mg/day on CHD incidence and over-
all risks and benefits in healthy post-
menopausal women with no pre-existing
heart disease.4

In April 2000, the investigators issued
a statement saying there was a higher risk
of clinical events in the first two years for
those on HRT than for those on placebo.
Although small, the risk was present. The
following year, a similar announcement
warned of slightly increased risk for myo-
cardial infarction, venous thromboem-
bolism and stroke.

In July 2002, the National Institutes of
Health announced it had stopped the trial
after a mean of 5.2 years of follow-up be-
cause overall health risks exceeded ben-
efits. Absolute risks per 10,000 person-
years in the estrogen plus progestin group
included seven more CHD events, eight
more strokes, eight more pulmonary em-
bolisms and eight more invasive breast
cancers.5 Colorectal cancer and osteopor-
otic fractures were decreased, but con-
tinuous combined estrogen plus proges-
tin was associated with many more ad-
verse than beneficial effects.

Since all women enrolled in the trial
had an intact uterus, the WHI does not
provide us with any information regard-
ing the effects of estrogen alone on the
heart.

HERS and HERS II
The Heart and Estrogen/progestin Re-
placement Study (HERS) was designed to
determine whether the combination of
CEE and MPA alters the risk for CHD
events in postmenopausal women with
established coronary disease.6 In this trial,
women were given either 0.625 mg of
CEE and 2.5 mg of MPA or placebo and
followed for an average of 4.1 years.

The hormone regimen did not reduce
the overall rate of CHD events. There

The debate over the potential cardioprotective effects of hormone replacement therapy (HRT) has taken center stage
in recent months. Several large trials have been conducted, but all are subject to specific criticisms. Most recently,
the Women’s Health Initiative strongly indicated that combined continuous conjugated equine estrogen and
medroxyprogesterone acetate should not be used to protect the heart. Women who do not need the regimen for the
relief of menopausal symptoms should have it tapered and stopped.
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were no significant differences between
groups in any of the cardiovascular out-
comes: 172 women in the hormone group
and 176 women in the placebo group
experienced myocardial infarction or
CHD death. The women in the hormone
group had a net 11% lower LDL choles-
terol level and 10% higher HDL choles-
terol level. The investigators did not rec-
ommend HRT for secondary prevention
of coronary heart disease.

One interesting—and unexpected—
finding from the HERS trial was that the
rate of clinical events in the first year of
the study was about 50% higher in the
women who were treated with hormones,
compared with those who received pla-
cebo. In the second year, the event rate
was about the same in both groups. From
the second year to the fourth year, the
clinical event rate was lower in the treated
group. This gives the appearance of an
early adverse effect and then a late
cardioprotective benefit of hormones.
The net effect for the entire study was
that the investigators could not show that
hormones were cardioprotective.

The other important observation from
the HERS trial was that the early adverse
effect of hormones was the result of some-
thing other than that which caused the
late benefit. In other words, if estrogens
are procoagulant—if they predispose to
clot formation—one would expect to see
the effect early in the treatment period.
Women who survived would get the ben-
efit of delayed changes, such as lipid im-
provements. An argument against an early
adverse procoagulant effect of the CEE/
MPA HRT regimen, however, is that
raloxifene, which is procoagulant, did not
increase the early risk of CHD events in
women with established CHD.7

After an additional 2.7 years of follow-
up, the investigators reported in HERS II
that the late cardioprotective benefit in
long-term users was not sustained even
though approximately half the women
continued the HRT regimen. Women in
the treated group had statistically similar
rates of coronary events when compared
with the placebo group. This is in striking
contrast to the continuing benefits ob-

served in the large statin trials after statins
were stopped. The HRT regimen was
associated with increased rates of venous
thrombosis and biliary tract surgery, while
rates for cardiovascular disease, bone frac-
tures, cancer and mortality remained the
same.8

One criticism of HERS involves the
progestin used in the trial. While this may
be a valid criticism, the regimen used in
the study is the most commonly used
HRT regimen in the United States. How-
ever, the Nurses’ Health Study also ob-
served a twofold increase in coronary
events during the first year in women
with prior CHD.9

Another criticism is that the women in
HERS were elderly and had not been on
estrogen previously. In other words, the
trial was not representative of what clini-
cians are interested in—namely, the use
of estrogen to prevent the development
of CHD, not its use in women who had
established coronary heart disease. In
my opinion, this study had a very well-
defined population. But in designing
such studies, it is important that the risk
of an event be high, so that it can be
demonstrated over a relatively short pe-
riod (3 to 5 years) that the intervention
makes a difference.

The ERA Trial
The Estrogen Replacement and Athero-
sclerosis (ERA) trial also investigated the
role of CEE and MPA in the treatment of
heart disease.10 The study was designed to
look at changes in coronary anatomy (via
quantitative coronary angiography) rather
than at clinical endpoints. A cohort of 309
women with angiographically verified
coronary artery disease were randomized
to one of three regimens: 0.625 mg of
CEE per day, 0.625 mg of CEE/2.5 mg of
MPA per day or placebo. The women
were followed for approximately 3 years.

While both hormone regimens
brought about significant reductions in
LDL cholesterol and increases in HDL
cholesterol, neither regimen slowed the
progression of atherosclerosis. The rates
of clinical cardiovascular events were sim-
ilar in all groups. The net conclusion of

the ERA trial was that there was no evi-
dence of substantial regression of coro-
nary atherosclerosis. In fact, there were
more clinical events in the treated groups
than in the placebo groups.

The ERA study differed from similar
studies in that approximately half the
women in ERA had an intact uterus and
half did not; hence the researchers were
able to compare estrogen alone versus
estrogen plus progesterone.

Other Studies
In the Women’s Estrogen for Stroke Trial
(WEST), hormone replacement showed
no effect on prevention of stroke or tran-
sient ischemic attacks in women with es-
tablished cardiovascular disease.11  While
this can be considered another piece of
evidence, it is another example of trials
dedicated to secondary, rather than pri-
mary, prevention.

The Nurses’ Health Study was a large
investigation that did involve a prospec-
tive observational study of postmeno-
pausal hormone therapy in the primary
prevention of cardiovascular disease.12

The results showed cardioprotective ef-
fects, but the authors noted that “because
of the design of the study, we probably
underestimate duration of therapy and
have restricted our ability to assess the
impact of hormone therapy in the initial
months of use.” In other words, the de-
sign did not allow them to address the
issue of whether hormones, even in pri-
mary prevention, increase the risk of early
cardiovascular disease.

There seems to be general agreement
in all of the studies, observational and
randomized, that for secondary preven-
tion of CHD, there are no compelling
data indicating that estrogen is effective.
With the results of the WHI trial, it now
appears as if there also are no data to
support the use of combined continuous
CEE and MPA for the primary purpose
of preventing development of coronary
disease in healthy women. Although these
results do not compromise the benefits
of estrogen in reducing the risk of os-
teoporotic fracture and colorectal cancer,
they suggest that women who are using
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combined continuous CEE and MPA for
the primary purpose of preventing CHD
need careful re-evaluation to assess their
needs and compare their risks and ben-
efits.

Of interest, estrogen changes some
surrogate markers—such as LDL and
HDL cholesterol—in a manner that
would indicate that it may be cardio-
protective. At the same time, it also
changes other surrogates, such as C-
reactive protein, in the opposite direc-
tion, in a way that favors the development
of a cardiac event.

Treating CHD in Women
If HRT is not indicated for primary or
secondary CHD prevention, how should
we treat menopausal women with this
disease? Lipid-lowering therapy is very
effective. There are a great deal of data
concerning women and statins. Virtually
every trial that has enrolled men and
women has demonstrated that statins are
cardioprotective in women in the same
order of magnitude that they are in men.
In the major statin trials, the net reduction
in the risk of major coronary events in
women was 46%.1,13 If the therapy is di-
rected at the identifiable risk factors,
women are as likely to benefit as men.

Recently, the same group of investiga-
tors who conducted the HERS trial re-
examined cardiovascular events based on
statin use.14 The results were striking:
Statins reduced the rates of cardiovascu-
lar events, venous thrombosis and even
mortality in women, regardless of HRT
use. In women who were randomized to
estrogen and progesterone and who were
on a statin, the statin had the same protec-
tive effects that were seen in all the other
statin trials. This study supports the use
of statins in postmenopausal women with
coronary heart disease.

Clearly, if a woman has undesirable
LDL cholesterol levels, she should be on
a statin. Lipid-lowering therapy is prob-
ably underutilized in menopausal women.
Perhaps this is because of the ongoing
perception that women on hormones have
cardioprotection and do not need lipid-
lowering therapy. Also, many women on

hormones have substantially increased
HDL cholesterol, which is considered to
be cardioprotective. The decision to use
statins or not use them may relate to the
perception that women do not have as
many risk factors, but some of the poor
outcomes for women with CHD may be
related to differences in the type of medi-
cal care they receive. Studies also demon-
strate that women are much more likely
than men to have multiple risk factors for
coronary heart disease.

Relief of Symptoms and Protecting the
Skeleton
The decision to use hormones in post-
menopausal women is predicated almost
entirely on providing relief of menopausal
signs and symptoms: hot flashes, excessive
sweating, urogenital problems, etc. There
is no doubt that HRT is the best way to
treat these symptoms.

Should a woman continue to use es-
trogen at the end of this 3 to 5 years? If
she does, she will likely continue it in-
definitely for the primary purpose of pro-
tecting the skeleton from osteoporosis
and fractures.

A recent study examined the effect of
0.3 mg conjugated estrogen (about half
the standard dose), either alone or in
combination with a progestin, on bone
density.15 The results showed that the
smaller estrogen dose was about as effec-
tive as the traditional larger dose. Unfor-
tunately, this study just scratched the sur-
face. While the smaller dose was protec-
tive of the skeleton, it was also having
systemic effects. Other authors have
shown that this dose reduces hot flashes
and improves urogenital health.16 There-
fore, we know that the smaller estrogen
dose is systemically active, which means it
may be as likely to increase breast cancer
risk as the higher dose.

Ultimately, it is my opinion that the
decision to continue estrogen plus pro-
gestogen in a combined continuous regi-
men should be centered around protect-
ing the skeleton and investigating alter-
nate therapies that do so without in-
creasing the risk of breast cancer or car-
diovascular events. Fortunately, there are

other drugs that protect the skeleton,
including bisphosphonates (alendronate,
etidronate and risedronate) and raloxi-
fene. Thus, after taking HRT for 3 to 5
years, the woman who wishes to protect
her skeleton has a range of options that
includes drugs with potentially better
benefit-to-risk ratios than estrogen.

Summary
CHD is a significant health concern for
women, especially as they age. Before
women enter the menopausal years, natu-
ral estrogen production seems to have a
protective effect on the cardiovascular sys-
tem. After menopause, however, the loss
of estrogen may allow atherosclerosis to
develop.

HRT is an effective method for treat-
ing the symptoms of menopause, such as
hot flashes, night sweats and urogenital
problems. Because of its systemic effects,
and because its use in CHD prevention is
unproven, HRT in the form of combined
continuous CEE and MPA should not be
used to protect the heart. For skeletal
protection, bisphosphonates (alendronate
and risedronate) and raloxifene are avail-
able and safe. However, raloxifene, like
estrogen, predisposes to deep venous
thrombosis.

For women with CHD, lipid-lower-
ing therapy (i.e., statins) has been proven
effective in many clinical trials. Statins
also can be used with HRT for meno-
pausal women.

The use of combined continuous CEE
and MPA for primary CHD prevention is
not indicated based upon the recent pub-
lication from the WHI.5 Women cur-
rently taking a CEE and MPA regimen
who do not need it for relief of meno-
pausal symptoms should have it tapered
and stopped. However, women on HRT
should not be alarmed by these findings
and should discuss the matter with their
physicians. Women who are taking estro-
gen alone may question whether it is safe.
This part of the WHI trial is ongoing, but
it is doubtful there will be a difference in
outcome when it is completed. In fact, it
is my suspicion that estrogen is the major
cause of the adverse effects. n
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Current Controversies in Bone

Densitometry

Paul D. Miller, MD

Introduction

Several basic observations should be em-

phasized and held as guiding principles in

the management of postmenopausal os-

teoporosis (PMO): The disease should

not be accepted as an inevitable process of

aging; it is both preventable and treatable;

and most postmenopausal women lose

bone mass after the menopause, regard-

less of their calcium and vitamin D intake

and their level of physical activity/exercise.

If these three points could be ingrained

in the minds of readers of this article, a

major intent of this author would be se-

cured. Yet, as a medical community, we

are far from grasping these very basic

principles. The view of osteoporosis is

still la
rgely one of a silent process that

does not result in fractures in all women,

and perceptions of osteoporosis as an

“old woman’s disease” remain. Further-

more, misguided lay advertising implies

that calcium and exercise alone are ad-

equate preventive measures, and many

women hold to the “it won’t happen to

me” mentality. Further precluding opti-

mal approaches to PMO prevention and

treatment are inadequacies in risk factor

assessment and bone mineral density

(BMD) testing to identify at-risk patients.

BMD measurement has become an

important tool in the evaluation of post-

menopausal women. In clinical practice

BMD measurements are used to assess

fracture risk, to identify women with os-

teoporosis, to make decisions about bone-

specific treatments and to monitor re-

sponse to treatment. But despite an abun-

dance of information about bone density

measurements, several uncertainties and

controversies exist regarding the use of

BMD testing and its interpretation. This

article will address some of these issues.

Indications for BMD Testing in the

Postmenopausal Population

Accurate identification of at-risk patients

is contingent upon the understanding that

risk factors for osteoporotic fracture are

not necessarily the same as those for low

bone mass. It h
as, in fact, been repeatedly

shown that risk factors for low bone den-

sity do not accurately predict bone mass

values in individual patients.1 Risk factors

for low bone mass cannot be used to

diagnose osteoporosis, but BMD can be

used to assess the risk of fracture.2 The

combined use of risk factor assessment

and BMD more effectively identifies pa-

tients at risk for fracture than does either

methodology alone.

Indications for BMD assessment have

been put forth by the National Osteoporo-

sis Foundation (NOF).3  NOF’s recom-

mendation for BMD testing in “post-

menopausal women under the age of 65

years, with 1 or more risk factors” is

essentially an endorsement of widespread

screening of the early postmenopausal

population.

Most postmenopausal women have at

least one of the many risk factors for

fracture (current smoking, maternal his-

tory of hip fracture, any fragility fracture

after age 45, weight under 127 pounds,

poor visual acuity and/or depth percep-

tion, long hip axis length, increased body

sway, high bone turnover rate, poor tan-

dem gait, inability to rise from a chair

without using hands, etc.). At the meno-

pause more than one-third of postmeno-

pausal women have below-average BMD

or T-scores4,5 (the standard deviation [SD]

above or below the mean BMD of the

young-normal reference population da-

tabase, the criteria for low bone mass put

forth by the World Health Organization

[WHO]4,5).

Since BMD is normally distributed,

measuring it is th
e only way to identify at-

risk women; this is especially important

for women who either refuse to take es-

trogen replacement therapy (ERT) or are

debating whether to initiate an ERT regi-

men. For women already on long-term

ERT, the justification for recommending

BMD measurement at 65 years of age and

older is the lack of prospective evidence

of fracture benefit in elderly women on

ERT, and the greater than expected preva-

lence of low bone mass in older women

who have been on long-term ERT.6 This

latter observation is most likely related to

bone loss pathophysiology, which differs

in the early versus the later postmeno-

pausal years. Bone loss related to estro-

Editor’s note: In this issue of Menopause

Management we have invited one of the

nation’s authorities on
 bone densitometry

to address som
e of th

e controversies sur-

rounding the use and interpretation of

bone density testing. To this end, Dr. Paul

Miller provides his personal perspective

about some of these important issues in the

article below. Dr. Miller is F
ounding Presi-

dent of the International Society for Clini-

cal Densitometry. He has been influential

in training clinicians in the use and inter-

pretation of bone mineral density testing

and in the settin
g of policies a

bout its use in

clinical practice.

16       MENOPAUSE MANAGEMENT

P

Prevention of Heart Disease inWomen: Is PostmenopausalEstrogen Therapy Warranted?A Menopause Management “Point-Counterpoint” Feature by Elaine Meilahn, DrPH, and Ian H. Thorneycroft, PhD, MD

ostmenopausal hormones in theform of estrogen replacementtherapy (ERT) or estrogen plus
progesterone (hormone replacement
therapy [HRT]) is an approved and effec-
tive treatment for menopause-related
symptoms, including hot flashes and vagi-
nal dryness. Short-term (2-5 years) use of
ERT/HRT for these indications is well
established and is not, therefore, the focus
of this article. The question of interest is
whether hormone therapy is an appropri-
ate intervention for prevention of heart
disease in postmenopausal women.

 In numerous observational studies,
postmenopausal women taking ERT/
HRT have been shown to have a 30-50%
lower risk of heart disease than do non-
users of hormones.1 In most studies, inves-
tigators have reported on ERT use but,
more recently, similar reductions in car-
diovascular risk have been found for HRT,
as well.2 The consistency of the observa-
tional study findings regarding reduced
heart disease with postmenopausal hor-
mone therapy use,2 in combination with

generally favorable effects of ERT/HRT
on several cardiovascular risk factors,1,3
has led to a general perception that hor-
mone therapy reduces heart disease risk
among women.

The Case Against ERT/HRT forCardioprotectionBecause heart disease is the major cause
of death and disability among women in
many developed countries, the question
of whether postmenopausal hormone
therapy prevents heart disease is an im-
portant one; if protection is afforded, ERT/
HRT use could potentially benefit mil-
lions of women. Despite the abundant
evidence for cardiovascular benefit, how-
ever, it is my opinion that estrogen therapy
should not currently be prescribed for the
purpose of heart disease prevention, for
the following reasons.

1.  No randomized clinical trials of ERT/
HRT and primary prevention of heart disease
have been completed. Recommendations
regarding the use of ERT/HRT for pre-
vention of heart disease should await re-
sults of ongoing, randomized clinical tri-
als, because results of observational stud-
ies of ERT/HRT are subject to several
types of bias, all leading to an inflated
estimate of the protective effect of estro-
gen. In addition, ERT/HRT are drugs;
without results of controlled clinical tri-
als to identify potential benefit as well as

harm, no drug should be prescribed to a
large population of healthy individuals
for the purpose of disease prevention,
particularly when there are alternative
interventions available that have been
proven effective.

Several systematic biases are likely to
influence findings from observational
studies of hormone therapy and heart
disease. For example, women who use
ERT/HRT tend to engage in an array of
positive health-related behaviors (e.g.,
physical exercise and regular physician
visits for preventive care) more often than
women who don’t use ERT/HRT.4 Such
behavior patterns are associated with a
more favorable cardiovascular risk pro-
file prior to the initiation of hormone
therapy, as documented by Matthews and
colleagues.5 These investigators reported
that subjects in the Healthy Women Study
had lower serum low-density lipoprotein
cholesterol (LDL-C) and higher high-
density lipoprotein cholesterol (HDL-
C) levels than did women who opted not
to take hormone therapy after meno-
pause; these differences were seen well
before hormone therapy was initiated.In general, ERT/HRT use is associ-

ated with higher education level and so-
cial class,4 both of which are strongly
associated with lower risk of heart disease
in men and in women.6  Furthermore,
ERT/HRT is prescribed less often for
women with chronic diseases such as dia-

“Current evidencedoes not support the useof  hormone therapy forcardioprotection.”
—Elaine Meilahn, DrPH
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Endometrial Cancer: Part 1—
Epidemiology, Diagnosis
and Work-Up
Michael Rodriguez, MD

The vast majority of endometrial cancer patients are postmenopausal women. Prolonged or excessive uninterrupted
estrogen exposure has been linked to most of the risk factors associated with the disease, and the addition of
progestational agents to postmenopausal estrogen replacement regimens substantially reduces risk.

Carcinoma of the endometrium
is the most common malignancy
of the female genital tract, with

an estimated 37,400 new cases and 6,400
deaths from the disease in 1999.1 Seventy-
five percent of endometrial cancer pa-
tients are postmenopausal women (me-
dian age, 63); only 5% of cases occur in
women under the age of 40.2 Survival rates
of 75% are expected for women with the
disease, which is confined to the uterus in
75% of patients.

Treatment of patients with endome-
trial carcinoma has undergone extensive
changes over the past 25 years, ranging
from clinical staging and preoperative
radiation therapy to surgical staging and
individualized postoperative adjuvant ra-
diation therapy for patients at risk for
recurrence.

In Part 1 of this article, epidemiology,
work-up and diagnosis related to endo-
metrial carcinomas will be reviewed. The
discussion will be limited to epithelial
endometrial carcinomas, and will not
include uterine soft tissue sarcomas.

Epidemiology
Estrogen and progesterone. Prolonged or
excessive uninterrupted exposure to es-
trogen has been linked to most of the risk

factors associated with endometrial hy-
perplasia or cancer (Table 1).3 The high
rate of endometrial cancer in Western
societies might be associated with the
higher levels of animal fats in the diet and
the higher prevalence of obesity in these
cultures. High levels of dietary fats might
be carcinogenic4 and have been associated
with various types of cancer.

Obesity, especially morbid obesity, has
been associated with an increased risk of
death from malignancy.4 Endogenous es-
trogens rise in obese postmenopausal
women through the conversion of an-
drostenedione to the weak estrogen es-
trone.5 Morbid obesity (>23 kg over-
weight) increases the risk of endometrial
cancer tenfold.3 Both diabetes and hyper-
tension are associated with obesity and
endometrial carcinoma; however, Sholf
and Newcomb6 showed that diabetes
mellitus increased the risk of endometrial
cancer approximately threefold in obese
patients, while this increased risk was not
seen in nonobese diabetic patients.

Because pregnancy is predominantly a
progestational state, nulliparity is associ-
ated with prolonged, uninterrupted es-
trogen exposure and increases the risk of
endometrial cancer two- to fivefold.3 Late
menopause and early menarche lead to a

2.4-times higher relative risk of endome-
trial cancer.3 Exogenous exposure via un-
interrupted estrogen without concurrent
progestational agents for treatment of
the menopausal syndrome has been rec-
ognized as a risk factor for the develop-
ment of endometrial cancer since the
1970s.7 An eightfold increase in relative
risk has been associated with ingestion of
unopposed exogenous estrogen; the rela-
tionship is dose- and duration-depen-
dent, with those at greatest risk taking
standard or relatively high doses of estro-
gen for more than 5 years.8

The addition of progestational agents
substantially reduces the risk of endome-
trial cancer. In addition, studies have
shown differences in endometrial cancer
risk with different progestin regimens.
Two large, population-based, case-con-
trolled studies8,9 produced similar results.
In these studies women taking unopposed
estrogen had a sixfold increased risk of
developing endometrial cancer, compared
to nonusers of estrogen. Women on cy-
clic progestins (<10 days/month) were at
greater risk for the disease than were
nonusers of hormones (Pike and col-
leagues8 reported a relative risk of 1.87,
and Weiderpass et al9 reported a relative
risk of 2.9), but to a much lesser degree
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