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HRT and heart disease: problems and prospects
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Abstract

The divergent findings of hormone replacement therapy (HRT) from observational and randomized clinical studies are sum-
marized and reasons for the different results are postulated. Chronic use of HRT since menopause has no harmful effects on
CHD event rate, while the initiation of therapy after a recent cardiovascular event causes an early increase in recurrent CHD
events. Once endothelial dysfunction and atherosclerotic disease has developed, the starting of HRT promotes plaque instability,
vascular inflammation and prothrombotic effects. The timing of HRT use since menopause is therefore crucial in the effectiveness
and safety of HRT on the vascular system.
© 2004 Elsevier Ireland Ltd. All rights reserved.
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1. Introduction

Since the first secondary prevention trials were pub-
lished in 1998, the prospect of hormone replacement
therapy (HRT) to prevent atherosclerotic heart disease
in post-menopausal women have changed dramati-
cally [1–3]. Early harmful effects of HRT and lack
of beneficial effects on coronary heart disease (CHD)
event rates in high-risk women have challenged the
beneficial results from observational studies in the
past[4–7]. Recent results of the women’s health ini-
tiative (WHI) study have further added to the debate
by showing an excess in CHD events of 29% (95% CI
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0.85–1.97), in healthy post-menopausal women aged
50–79 years[8]. Longer (>5 years) use of combined
HRT was also shown to raise the risk of developing
invasive breast cancer with 26% (95% CI 0.83–1.92),
leading to a net harmful effect on the long term.
The authors of the WHI state correctly that the study
was done in “apparently” healthy post-menopausal
women. As endothelial function declines with age-
ing, long before clinical symptoms of atherosclerotic
disease becomes manifest, one may argue whether
the women included in the WHI were as healthy as
they were assumed to be[9]. Two-thirds (67%) of the
women in the WHI were above 60 years of age, many
with risk factors for CHD.

In the recently published data from 1636 female
participants in the cardiovascular health study, a lon-
gitudinal study of cardiovascular risk factors in men
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and women over 65 years of age, a significant benefi-
cial effect of HRT on reactivity of the arteria brachialis
was restricted in healthy post-menopausal women. No
such effect was seen in older women (>80 years), in
women with documented CHD or in women with a
combination of CHD risk factors[10]. The data from
this observational study support the view that HRT
might be more effective in maintaining vascular health
than in restoring endothelial function when atheroscle-
rotic lesions are already present[11].

2. Chronic HRT use and CHD event risk

A wealth of data from observational studies sug-
gests a beneficial effect of HRT on the occurrence of
CHD in post-menopausal women, amounting to a risk
reduction of 35–50%[12–14]. In most of these studies
healthy post-menopausal women were followed with-
out a history of CHD and with a relatively healthy
lifestyle. The hormonal therapy was most often initi-
ated in the direct peri-menopausal or post-menopausal
period for the relief of menopausal symptoms. Re-
cent meta-analyses of published observational studies,
however, dispute their validity and re-emphasise the
importance of healthy user bias to explain the results
[15,16].

In the randomised estrogen and prevention of
atherosclerisis trial (EPAT) 199 post-menopausal
women were studied, above 45 years of age, with no
clinical evidence of coronary artery disease[17]. Dur-
ing 2 years of treatment carotid IMT measurements in
women receiving 1 mg 17�-oestradiol progressed at
a slower rate compared to those on placebo. Progres-
sion of carotid IMT was equally reduced by estrogens
and statins, no additive effects of both treatments
was seen. This suggests that in healthy endothelium,
oestrogen may inhibit atherosclerosis when HRT is
started in the direct post-menopausal period.

Recent observational data from chronic HRT users
who have experienced a cardiac event or a coronary
intervention are concordant with the data from healthy
women on HRT. In a retrospective analysis on 114,724
women >55 years of age, with confirmed acute my-
ocardial infarction (AMI), from the National Registry
of Myocardial Infarction-3 (NRMI-3) a reduction of
35% of in-hospital mortality was found in current
HRT users compared to non-users[18]. Current users

of HRT had fewer CHD events (12% versus 35%)
and better survival (93% versus 75%) after elective
PTCA and stenting compared to non-users[19–21].
Among women undergoing coronary artery bypass
surgery, chronic HRT use was associated with a signifi-
cant improvement in 5-year survival[22]. Importantly,
most of these patients had started HRT in the direct
post-menopausal period for the purpose of menopausal
complaints. These findings may indicate that the vas-
cular endothelium remains susceptible for the bene-
ficial effects of estrogens on the vascular wall when
started in the early years after menopause.

3. Initiating HRT in CHD patients

All randomised trials of HRT-use in women with
an increased risk of CHD have failed to show any
benefit on the vascular system[1–3]. Recent data
from two more randomised angiographic studies, the
WAVE-trial and the WELL-HART study, confirm the
lack of benefit of HRT on the progression of coronary
atherosclerotic lesions in women with documented
coronary heart disease[23,24].

In the heart and estrogen/progestin replacement
study (HERS) an increase of 52% of cardiovascular
events was seen in the first year after randomisation
[1]. This excess in events rate appeared not to be
present in those patients who were already on statin
therapy [25]. It is assumed that initiation of HRT
could destabilise coronary plaques, with a sharp rise
in C-reactive protein levels, while statins may have a
stabilising effect. The combined therapy seems to at-
tenuate a detrimental effect of HRT on plaque stability.
Many other studies have reported similar short-term
harmful effects after initiating HRT in high-risk pa-
tients [3,6,26,27]. When HRT is started shortly after
an acute MI, a significantly 44% higher risk of un-
stable angina pectoris, death and re-infarction is seen
compared to chronic users and never users[28]. This
early increase in adverse CHD events is attributed to
both pro-inflammatory and thrombogenic effects of
HRT. In a recent randomised, placebo controlled trial
of 1017 women, 50–69 years of age, who had expe-
rienced a first myocardial infarction no early harm
of initiating unopposed 17�-oestradiol was noted nor
was any benefit seen in the frequency of re-infection
or cardiac death after 2 years of treatment[29].
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Importantly, the non-compliance to treatment was
extremely high (>50%) after 1 year in the active treat-
ment group, which weakens the power of this study.

4. Time interval of starting HRT after menopause

One important aspect in comparing observational
data and randomised studies is the age of the patients
and the time since menopause. Nearly all observa-
tional data have been derived from women who ini-
tially started HRT for the purpose of post-menopausal
symptoms, when therapy was started in the early
post-menopausal period. In the randomised HRT tri-
als however, the age range of the women that were
included was 50–79 years[30]. In these studies,
women did not suffer from post-menopausal com-
plaints anymore and started HRT 10–20 years or even
more after the onset of menopause. As it is becom-
ing more evident that HRT may maintain vascular
health rather than restore endothelial function when
atherosclerotic disease is already present, the interval
of initiating HRT after cessation of the menstrual pe-
riods seems to be crucial in the effectiveness on the
vascular system[23]. Until trials have been conducted
with cardiovascular endpoints in women early after
menopause, it remains uncertain whether HRT in this
period of a woman’s life can delay clinical signs of
atherosclerotic disease.
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