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Abstract
Introduction: Cardiovascular disease is the leading cause of death and morbidity among
postmenopausal women, and oestrogen deficiency may be an important factor in its development.
The role of oestrogen replacement in preventing cardiovascular disease is controversial. The aim
of this descriptive review is to analyse the available data and to recommend evidence-based
practice guidelines pertaining to hormone therapy in the context of cardiovascular and
cerebrovascular health. Materials and Methods: Relevant clinical trials were identified by
computerised literature search. The collated data were presented to fellow gynaecologists for
review, analysis of results and discussion in a series of meetings dedicated to finding the best
evidence in menopause management. The evidence was used to formulate clinical practice
guidelines for the management of women with significant cardiovascular risk factors. Results:
Evidence from animal studies and observational trials supported a cardio-protective effect of
postmenopausal hormone therapy. More recent randomised clinical trial data have shown no
significant reduction of coronary heart disease, and have confirmed a higher incidence of stroke
and venous thromboembolism. Conclusions: The evidence is widely divergent regarding
postmenopausal hormone therapy and cardiovascular risk. More consistent data are available
reporting an increased risk in the incidence of venous thromboembolism and stroke. It is
important to be clear about the indications of hormone use and to utilise alternative modalities
to promote cardiovascular health in the postmenopausal population.
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Introduction
Cardiovascular disease is a major cause of morbidity
among postmenopausal women. Up to the age of 50 years,
the prevalence of coronary artery disease (CAD) among
women is lower than among men, but the incidence rises
significantly after the menopause.1-3 This suggests a causal
relationship between oestrogen deficiency and
cardiovascular disease. Furthermore there is a rising trend
in mortality from CAD among women, despite a decrease
in deaths among men.1
Although similar mechanisms operate to induce coronary
disease in women and men, there are gender-related
differences regarding the development, course, prognosis
and survival outcome of CAD.1 Sex hormones modify the
course of CAD. Several physiological alterations in the
menopause affect lipid metabolism, biochemical and

coagulation factors. Total cholesterol, triglycerides and
low-density lipoprotein cholesterol levels rise; high-density
lipoprotein cholesterol decreases slightly.4,5 Low levels of
high-density lipoprotein (HDL)-cholesterol and high lowdensity lipoprotein (LDL)-cholesterol are considered
independent atherogenic risk factors. An additional change
is the activation of the coagulation pathway, with an
increase in fibrinogen and plasminogen activator inhibitor1 values. 6,7 Endothelial dysfunction and impaired
vasoreactivity of the coronary artery is more pronounced in
postmenopausal women.8 These menopause-associated
physiological changes increase atherogenic risk and are
associated with oestrogen deficiency.
Large epidemiological studies have found evidence of a
heightened cardiovascular risk in women with early
menopause. Data suggest that every year by which
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menopause is delayed contributes to a 2% reduction in
cardiovascular mortality risk.9,10 Studies found that women
with premature menopause have a shorter life-expectancy
compared to women who reached menopause after the age
of 55.10,11 These findings support the theory that increased
oestrogen exposure mitigates cardiovascular risk in women.
The hypothesis that oestrogen exposure provided
protection against the vascular pathology underlying cardiac
and cerebrovascular disease was based on laboratory and
clinical evidence, with many observational studies12-18
demonstrating reduced cardiovascular disease risk in
postmenopausal hormone users. However, the earlier
findings are at odds with evidence provided by later
randomised clinical trials that have failed to demonstrate
cardiovascular and cerebrovascular benefit with hormone
therapy, even on long-term follow-up, with some evidence
suggesting an even higher risk of myocardial infarct and
stroke among users.19-22
The aims of this review were to analyse and compare the
available data pertaining to hormone therapy and
cardiovascular, cerebrovascular and thromboembolic
disease, and to recommend practice guidelines based on
this evidence.
Materials and Methods
The search criteria included all English-language clinical
trials performed in humans published between 1960 and
2006. The evidence considered was derived from laboratory
and animal experiments, observational non-randomised
studies and randomised clinical trials. The relevant literature
was identified and retrieved from a search of PubMed,
Medline and the Cochrane Database, using terms including
but not restricted to menopause, postmenopause, hormone
replacement, hormone therapy, cardiovascular disease,
cerebrovascular accident, stroke and thromboembolism. In
addition, references from textbooks and published articles
were used. After employing the search methods outlined
above, the reviewers selected the trials for consideration.
Data regarding patient characteristics, hormone therapy,
cardiovascular risk factors, and cardiovascular, cerebrovascular and thromboembolic disease were extracted. The
collated data were presented to fellow gynaecologists for
analysis and discussion during a series of weekly meetings
held at the Department of Obstetrics and Gynaecology,
National University Hospital, Singapore. The
gynaecologists attending the meetings were the clinical
staff working in the department. At each meeting the
individual studies were discussed, the data assessed and
analysed and at the end of the series of meetings
recommendations on management issues and practice
guidelines were produced. The date of the last literature
search was November 30, 2006.
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Results
1. Cardiovascular Disease and Hormone Therapy
Experimental data obtained from animal models of arterial
injury have demonstrated the ability of oestrogen to
accelerate re-endothelialisation23 and inhibit neointimal
thickening after arterial injury24 and ameliorate serum lipid
patterns,25 factors which contribute to the anti-atherogenic
effect of oestrogen. There is also evidence that oestrogen
may increase inflammation or destabilise raised atherosclerotic plaques.26 Combined oestrogen and progestin
therapy decreased the accumulation of LDL-cholesterol in
the coronary arteries of oophorectomised rabbits27 and
non-human primates.28 Other studies in non-human primates
indicate that oestrogen replacement therapy is effective in
inhibiting the progression of early stage atherosclerosis
(fatty streak) but less effective at reversing more advanced
atherosclerosis (established plaque).29
Human clinical studies have demonstrated a mixed though
largely beneficial effect of oestrogen on the individual
pathophysiological components of cardiovascular disease.
These components include vasodilatation, endothelial
damage and plaque formation, lipid metabolism,
hypercoaguability and inflammatory processes. Conjugated
oestrogen administered to postmenopausal women was
shown to significantly improve flow-mediated brachial
artery dilatation compared with placebo, either when used
alone30 or with medroxyprogesterone acetate.31 Hormone
therapy was additionally associated with decreased carotid
intima-media thickness32,33 and a lower occurrence of carotid
atherosclerotic plaques.34
The Postmenopausal Estrogen/Progestin Interventions
(PEPI) trial35 demonstrated a favourable change in the
serum lipid profile with hormone therapy. Healthy
postmenopausal women aged between 45 and 64 years
were randomly assigned to receive placebo, conjugated
equine oestrogen alone or oestrogen plus progestin, and
were monitored in terms of blood pressure, serum insulin,
glucose intolerance, and serum levels of fibrinogen,
triglyceride, LDL and HDL-cholesterol. Oestrogen alone
or in combination with cyclical or continuous progestin
was associated with an increase in mean HDL-cholesterol
levels ranging from 0.03 to 0.14 mmol/L (P <0.001), with
the average increase similar among the treatment groups.
There was a concurrent decrease in mean LDL-cholesterol
levels (0.37 to 0.46 mmol/L, P <0.001) and an increase in
mean triglyceride levels (0.13 to 0.15 mmol/L, P <0.001)
compared to placebo. Mean fibrinogen levels were
significantly lower over time in the active treatment groups
(by 0.02 to 0.06 g/L, P <0.001) compared with placebo.
The improvement in lipid profile among women on hormone
therapy was observed without detectable changes in blood
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pressure or post-challenge insulin levels.
Conjugated oestrogen alone or with progestin reduced
the expression of cell adhesion molecules (ICAM-1 and
VCAM-1), higher levels of which are found in patients
with CAD.36 Other inflammatory markers, including tumour
necrosis factor (TNF) and C-reactive protein (CRP), are
involved in several atherogenic processes.37,38 Conjugated
oestrogen was observed to decrease TNF levels from
baseline in hypertensive or overweight postmenopausal
women,39 but higher levels of CRP were reported in women
using either unopposed oestrogen or oestrogen plus
progestin.35,38,40
Following surgical menopause, higher levels of
procoagulant markers (soluble thrombomodulin, soluble
leukocyte adhesion molecule P-selectin, plasminogen
activator inhibitor, tissue plasminogen activator) have been
reported.41 Hormone therapy was associated with significant
reductions in the levels of von Willebrand factor, soluble
thrombomodulin, and tissue plasminogen activator.
Significant reductions in von Willebrand factor levels have
been observed following long-term use of transdermal
oestrogen.42
These findings are in support of many observational
studies that demonstrate the association between
postmenopausal hormone therapy and a lower incidence of
CAD.15,43 However, this evidence of the cardioprotective
benefit of postmenopausal hormone therapy derived from
observational trials and from animal studies was not
supported by later randomised trials.
The efficacy of oestrogen-progestin therapy in the context
of primary prevention of cardiovascular disease was studied
in the Women’s Health Initiative trial. Women between the
ages of 50 and 79 years with an intact uterus at the time of
initial screening were randomly assigned to receive one
daily tablet containing either 0.625 mg of conjugated
equine oestrogen and 2.5 mg of medroxyprogesterone
acetate or placebo.44 Baseline characteristics were very
similar between groups. Only 2% of subjects had previous
CAD and 4.4 % reported previous CAD, stroke, or transient
cerebral ischaemia. Cardiac events that were outcome
measures included acute myocardial infarction necessitating
overnight hospitalisation, death due to CAD, or silent
myocardial infarction identified on serial electrocardiography performed at 3 and 6 years. The lipid profile of
participants was also assessed. The results showed no
significant reduction of coronary disease. Women taking
oestrogen plus progestin had greater reductions in the total
cholesterol, LDL-cholesterol, glucose and insulin levels,
and greater increases in the HDL-cholesterol and triglyceride
levels than women in the placebo group. The adjusted
hazard ratio for CAD was 1.24 among women on oestrogen
plus progestin therapy (adjusted 95% confidence interval

[CI], 0.97-1.60); in other words, women on hormone
therapy had a 24% higher risk of CAD than women on
placebo. Hazard ratios for non-fatal myocardial infarction
and cardiac death were 1.28 and 1.10, respectively. There
were 39 cases of CAD per 10,000 person-years and 33
cases per 10,000 person-years for hormone therapy and
placebo, respectively. No significant differences were
observed with regard to coronary revascularisation,
hospitalisation for angina, confirmed angina, acute coronary
syndrome, or congestive heart failure. The elevated risk of
CAD with hormone use was apparent after 1 year of followup (hazard ratio [HR], 1.81; 95% CI, 1.09-3.01). The
cumulative hazard rates for CAD of treatment and placebo
groups only began to converge after the 6th year of followup. The authors discovered that higher baseline levels of
LDL-cholesterol were associated with excess coronary
heart disease risk in women receiving hormone therapy
(P = 0.01); however other clinical characteristics, such as
age, previous use of hormone therapy and body mass index,
did not significantly modify the treatment-related risk of
CAD. Even though the results from this trial did not reach
statistical significance, they demonstrated that hormone
therapy had no beneficial effect on primary prevention of
heart disease as was once thought to be the case. Women
with hysterectomy using oestrogen alone did not
demonstrate a significant difference in the risk of CAD
over a surveillance period of 6.8 years compared to women
using placebo (HR, 0.91; adjusted 95% CI, 0.75-1.15).45
Observational studies have suggested an association
between postmenopausal hormone therapy and lower rates
of recurrent cardiac events, even among users with existing
CAD46-49 in whom there are 35% to 80% fewer recurrent
cardiac events compared to non-users.50-56 Because of these
findings, oestrogen was purported to be a useful adjunct
treatment for secondary prevention of coronary disease.
However this hypothesis was not supported by the findings
from randomised trials. The conflicting data from observational studies and randomised trials may be a result of basic
differences in the characteristics of the study populations,
including number of years since menopause and baseline
risk of CAD, as well as the methodological limitations of
observational studies.
In the Estrogen Replacement and Atherosclerosis (ERA)
trial31 a similar significant decrease in LDL-cholesterol and
significant increase in HDL-cholesterol was demonstrated
with oestrogen, used alone or in combination with
progestins, compared to placebo. In over 300 women with
established CAD, those randomly assigned to receive
0.625 mg of conjugated oestrogen alone or plus 2.5 mg of
medroxyprogesterone acetate daily showed significant
decreases in LDL-cholesterol (9.4% and 16% respectively
vs. 1.3% with placebo, P <0.05) and significant increases
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in HDL-cholesterol (18.8% and 14.2% respectively vs.
6.8% with placebo, P <0.01) over the 3-year surveillance
period. However, when minimal coronary-artery diameters
and other secondary angiographic outcomes were measured
at follow-up it was demonstrated that neither treatment
regime altered the progression of atherosclerosis compared
to placebo. The rate of new coronary lesion occurrence was
similar among the treatment and placebo groups.
The Heart and Estrogen/progestin Replacement Study
(HERS) was the first large secondary prevention trial
studying the effect of hormone therapy in 2763 women
with an intact uterus and existing coronary disease.19
Postmenopausal women enrolled in this trial were randomly
assigned to a daily dose of 0.625 mg conjugated equine
oestrogen plus 2.5 mg medroxyprogesterone acetate or
placebo. The primary outcome was non-fatal myocardial
infarction (MI) or death from CAD. There were no
significant differences in primary outcomes between the
treatment and placebo groups, either over an average
surveillance period of 4.1 years in the initial trial (172
women in the hormone group vs. 176 women in the placebo
group; relative hazard [RH], 0.99; 95% CI, 0.80-1.22),19 or
over an extended period of 2.7 additional years (in HERS
II).20 This was despite a significant decrease in LDLcholesterol levels (by 11%) and increased HDL-cholesterol
levels (by 10%) in the hormone group compared to the
placebo group. Sub-group analysis of data showed that
women on hormone therapy with concurrent statin use had
a lower rate of non-fatal myocardial infarct or CAD death
(RH, 0.79; 95% CI, 0.63-0.99, P = 0.04). Women on
hormone therapy without statin use showed an increased
risk of 75% for primary events in the first year (RH, 1.75;
95% CI, 1.02-3.03, P = 0.04).21 Statin users also showed a
lower total mortality (RH, 0.67; 95% CI, 0.51-0.87, P =
0.003) and lower incidence of venous thromboembolism
(RH, 0.45; 95% CI, 0.23-0.88, P = 0.02). There was a
significant early increase in the risk of primary events
among hormone users who did not take statins (RH, 1.75;
95% CI, 1.02 -3.03; P = 0.04). However statin users tended
to be healthier and better educated, with fewer comorbid
conditions compared to non-users. They also were more
likely to have had coronary revascularisation prior to
randomisation. Despite the differences seen after the first
year of observation, the risk hazards of myocardial infarct
and CAD death among hormone users were very similar
between statin-users and non-users after 4.1 years of followup (RH, 0.99 vs. RH, 0.97).
Herrington et al31 studied the effect of hormone therapy
on women with angiographically-confirmed coronary
atherosclerosis in a randomised placebo-controlled trial
over 3.2 years. Baseline characteristics, including
concomitant use of nitrates, were similar between the
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groups. Although the use of conjugated oestrogen or
oestrogen plus progestin was associated with a significant
decrease in LDL-cholesterol levels (9.4% and 16.5%
respectively vs. 1.3% in controls, P <0.05) and a significant
increase in HDL-cholesterol levels (18.8% and 14.2%
respectively vs. 6.8%, P <0.01), neither treatment altered
the progression of coronary atherosclerosis. There were no
significant differences in the incidence of new lesions,
minimal coronary-artery diameter, cardiac deaths or nonfatal myocardial infarcts between groups.
Following HERS and HERS II, other trials were designed
to assess the impact of alternate oestrogen preparations. In
the WELLHART trial, the use of 17β-estradiol alone or
with progestins in postmenopausal women with at least one
coronary artery lesion failed to slow the progression of
angiographically-determined atherosclerosis after 3.3 years
of follow-up.22 The degree of coronary artery stenosis
increased by a mean of 0.29% in the oestrogen-only arm
compared to placebo, and decreased by 0.65% in the
oestrogen-progestin arm compared to placebo (P = 0.66).
This observation was apparent despite the greater decrease
in LDL-cholesterol in the oestrogen alone and oestrogen
plus progestin groups compared to placebo (22.2% and
20.1% respectively vs. 14.9% with placebo, P = 0.02), and
the greater increases in HDL cholesterol among treatment
groups (12% and 9.4% respectively vs. 5.7% with placebo,
P = 0.002).
The Estrogen therapy for Prevention of Reinfarction
Trial (ESPRIT) was a placebo-controlled secondary
prevention trial of postmenopausal women aged 50 to 69
years, who had survived a first myocardial infarction.
These women randomly received either oestradiol valerate
(2 mg) or placebo for 2 years. The frequency of reinfarction
or cardiac death (rate ratio [RR], 0.99; 95% CI, 0.70-1.41;
P = 0.97) and all-cause mortality (RR, 0.79; 95% CI, 0.501.27; P = 0.34) did not differ between the groups.57 The use
of transdermal oestrogen was also found to be associated
with a higher (non-significant) incidence of myocardial
infarct or cardiac death, compared to non-users, among
postmenopausal women with ischaemic heart disease.58
The difference in the outcomes of animal studies,
observational trials and randomised clinical trials may lie
in the timing of hormone initiation and vascular endothelial
integrity prior to therapy. Animal models of coronary
disease have demonstrated that the ability of oestrogen
therapy to prevent plaque formation depends on the
underlying health of the endothelium.23-29 The data imply
that the timing of hormone therapy initiation is more
important than the type of hormones used with regard to
cardiovascular outcomes. When oophorectomised nonhuman primates with minimal coronary atherosclerosis
were given oestrogen with an atherogenic diet, 2 years of
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therapy was associated with a 70% reduction in
atherosclerosis.59 When oophorectomised primates were
fed an atherogenic diet in a hypoestrogenic state for 2 years,
with delayed oestrogen therapy, there was no beneficial
effect on atherosclerotic progression, despite 2 years of
therapy in combination with a non-atherogenic diet.60
Plaque progression on already damaged endothelium is
not affected by oestrogen therapy. The association between
ageing and impaired endothelial function may be the main
reason why postmenopausal women did not enjoy the
expected cardioprotective benefits while using hormones
in randomised trials. On this reasoning, the absence of a
cardioprotective effect for users of hormone therapy in the
large HERS and WHI trials may be due to the presence of
existing coronary atherosclerosis, even in subjects with no
clinically documented cardiovascular disease. The women
enrolled in the WHI were older (50 to 79 years) and showed
a higher prevalence of smoking, diabetes, hyperlipidaemia
and higher body mass index. The effect of timing of
oestrogen therapy initiation can be inferred from the
oestrogen-only arm of the WHI.45 The hazard ratio for
CHD in women aged 50 to 59 years was 0.56 (95% CI, 0301.03), 0.92 in the 60 to 69 years group (95% CI, 0.69-1.23)
and 1.04 in the 70 to 79 years group (95% CI, 0.75-1.44)
although this trend was not statistically significant.
2. Cerebrovascular Disease and Hormone Replacement
Therapy
The incidence of stroke is very much age-dependent.
Because women tend to live longer than men, the incidence
of new strokes and stroke-related deaths is greater among
older females than males.61 Premenopausal women have a
lower incidence of strokes compared to men and
postmenopausal women.
The evidence from animal and human studies of the
benefits of oestrogen on vessel function, particularly with
effects like vasodilation, accelerated endothelial repair and
improved lipid profile, suggests a protective effect on the
cerebrovascular as well as cardiovascular system.
Oestrogens have demonstrated neuroprotective effects
against cerebral ischaemia that include antioxidant and
anti-inflammatory effects, modulation of protein synthesis,
inhibition of apoptosis and trophic effects and preservation
of microvascular blood flow in the ischaemic area.
Oestrogens maintain the functions and promote activity of
key neural structures like the hippocampus, basal forebrain
and the dopaminergic, seratonergic and noradrenergic
systems, thus conferring a resilience against damage from
various agents62 and blocking neurotoxic effects.63 During
menopause these systems undergo a reversible decline
which appears to respond to oestrogen replacement.64
Oestrogens at concentrations ranging from physiological

to pharmacological are neuroprotective in a variety of in
vitro and in vivo models of cerebral ischaemia and brain
trauma as well as in reducing key neuropathologies of
Alzheimer’s disease.62 The observational studies that have
addressed hormone therapy and risk of stroke tend to
support a protective effect of oestrogen, although this
evidence was less consistent than that for protection against
coronary heart disease.65-68 The main evidence is derived
from 3 main clinical trials: WHI,69 HERS,70 and the
Women’s Estrogen for Stroke Trial (WEST).71
The relationship between hormone therapy and stroke
was assessed in both the oestrogen plus progestin and
oestrogen only arms of the WHI trial and in the HERS. In
the WHI trial of oestrogen-progestin versus placebo, the
hazard ratio of all strokes was 1.31 (95% CI, 1.02-1.68).69
This translated into 7 additional strokes in the treatment
group per 10,000 women per year. The risk of ischaemic
strokes, but not haemorrhagic strokes, was significantly
increased (HR 1.44; 95% CI, 1.09-1.90), with 8 additional
events per 10,000 women per year. The excess risk for all
strokes attributed to hormone therapy appeared to be
present in all subgroups of women examined. There
appeared to be no interaction between hormone therapy
and other risk factors for stroke. The increase in the risk of
stroke emerged after the first year and persisted through the
5 years of treatment. In the oestrogen-only arm of the WHI,
the hazard ratio for stroke was 1.39 (adjusted 95% CI, 0.971.99), or an absolute excess of 12 additional strokes per
10,000 women per year, although it is not statistically
significant by strict criteria.45
The HERS examined hormone replacement and
myocardial infarction among postmenopausal women. No
reduction in this primary end-point was found after a mean
of 4.1 years of surveillance. When data regarding stroke
incidence were analysed, conjugated oestrogen and
progestin did not significantly alter the incidence of transient
ischaemic attacks, non-fatal or fatal stroke events in these
women.70
The WEST was conducted to determine if therapy with
17-β oestradiol (1mg daily) reduced a woman’s risk of
stroke and death during menopause.71 Six hundred and
sixty-four women who had recently suffered an ischaemic
stroke or transient ischaemic attack were recruited and
randomised to receive either 17-β oestradiol or placebo, in
this double-blind placebo-controlled trial. The primary
end-point was stroke and death. Secondary end-points
included transient ischaemic attacks and non-fatal
myocardial infarcts. During a mean follow-up period of 2.8
years, there were 99 strokes or deaths among women in the
oestrogen group compared with 93 strokes or deaths in the
placebo group (HR, 1.1; 95% CI, 0.8-1.4). There was
evidence of increased early risk among women randomised
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to oestradiol. During the first 3 months of surveillance,
there were 3 fatal and 18 non-fatal strokes in the oestradiol
group compared to 1 fatal and 8 non-fatal strokes in the
placebo group (relative risk [RR], 2.3; 95% CI, 1.1-5.0;
P = 0.03). The evidence also suggested that fewer women
randomised to 17-β oestradiol had only mild or no
neurological deficits following a stroke compared to placebo
(19% vs. 33%; P = 0.12) and were less likely to regain
functional independence compared to women on placebo
(44% vs. 58%; P = 0.16), leading to the conclusion that
17-β oestradiol is ineffective for the prevention of strokes.
The clinical trials reviewed do not demonstrate evidence
of benefit from the use of conjugated oestrogen or 17-β
oestradiol with regard to primary or secondary prevention
of stroke. There was in fact a deletrious effect with more
strokes reported in the treatment groups compared to
placebo, although numerically these differences were not
significant. This finding should be reflected in the
management of postmenopausal women with respect to
cerebrovascular disease.
3. Venous Thromboembolism and Hormone Replacement
Therapy
Data from observational studies and controlled trials
consistently demonstrate that current oestrogen use is
associated with an increase in the incidence of venous
thromboembolic events.72,73 Several studies found that the
risk of thromboembolism appeared greatest in the first year
of use. Analysis of data from the WHI trial74 showed that
venous thrombosis occurred in 3.5 per 1000 women-years
of participants on oestrogen-plus-progestins compared to
1.7 per 1000 person-years on placebo (HR 2.06; 95% CI,
1.57-2.70). Older age and obesity further increased the risk
of thromboembolism. In the follow-up to HERS, the relative
hazard of venous thromboembolic events was 2.08 for 6.8
years of use (95% CI, 1.28-3.40).75 A meta-analysis of
available data from randomised clinical trials and
observational studies calculates that current use of hormone
therapy is associated with an absolute increase of 1.5
events per 10,000 women per year, or a relative risk of 2.14
(95% CI, 1.64-2.81).73 The timing of thromboembolic events
also suggested a higher risk during the first year of use than
after the first year (RR 3.49; 95% CI, 2.33-5.59).75-80
Guidelines
This data have enabled certain recommendations to be
made based on the available evidence. There are appropriate
indications for hormone use in postmenopausal women.
Given the current evidence, hormone therapy should not be
initiated for the main purpose of preventing cardiovascular
or cerebrovascular disease.
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1. Recommendations on Hormone Therapy and
Cardiovascular Disease
(A)Primary prevention (no history of cardiovascular
disease)
Hormone therapy should not be initiated for the main
purpose of primary prevention of CAD in postmenopausal
women. The initiation and continuation of hormone therapy
should be based on assessment of non-cardiovascular
benefits and risks, and the patient’s preference.
(B)Secondary prevention (history of cardiovascular
disease)
Hormone therapy should not be initiated in women with
established CAD for the purpose of preventing recurrent
cardiac events.
The decision to continue, stop or reinstate hormone
therapy in long-term users with established CAD should be
based on assessment of non-cardiovascular benefits and
risks, and the patient’s preference. If coronary disease
develops while on hormone therapy, consider discontinuing
hormone therapy and initiating thromboprophylaxis where
necessary.
Women at high risk of myocardial infarct or stroke will
benefit from joint management with the cardiologist and
the use of statins, anti-hypertensives and other medications
where appropriate.
(C)Recommendations for cardiovascular health in
postmenopausal women
Lifestyle modifications are key and include cessation of
cigarette smoking, physical activity, weight reduction and
healthy eating.81
Major risk factor modification would include maintaining
optimal blood pressure and lipid levels through lifestyle
approaches, instituting pharmacotherapy when necessary.81
2. Recommendations on Hormone Therapy and
Cerebrovascular Disease
(A)Primary prevention of cerebrovascular disease
Therapy with oestrogen alone or in combination with
progestin should not be initiated or continued with the aim
of stroke prevention, as there is no beneficial or protective
effect.
(B)Secondary prevention of established cerebrovascular
disease
The use of hormone therapy in women with previous
stroke is not associated with any significant reduction in the
risk of recurrent cerebrovascular events and is not
recommended.
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3. Recommendations on Hormone Therapy and
Thromboembolic Disease
(A) Personal history of venous thromboembolism
Women with a personal history of venous
thromboembolism, with or without an underlying
thrombophilia, should be referred to a haematologist. Such
women should avoid using oral hormone therapy because
of the relatively high risk of recurrent venous
thromboembolism, unless concurrent anticoagulation
therapy is employed. Transdermal therapy is preferred in a
situation in which the use of hormones is deemed necessary82
but specialist advice should be sought. Women over 50
years old with a personal history of venous
thromboembolism within the previous year should be
screened for malignancy and connective tissue disorders.83
(B) Family history of venous thromboembolism.
Where a thrombophilic defect has been identified, the
family history of a woman without a personal history of
venous thromboembolism, specialist advice for the
individual is advisable. In general, women with antithrombin
III defects or other clotting defects should avoid hormone
therapy, unless concurrently using anticoagulation therapy.
These women should be managed at specialist centres.83
Hormone therapy should be avoided in the presence of
multiple risk factors for venous thromboembolism.
Conclusions
Postmenopausal hormone therapy is an important clinical
tool for women requiring relief of vasomotor symptoms or
other oestrogen deficiency effects. The question still remains
as to why the null findings of the large randomised trials
diverged widely from the findings of earlier laboratory and
animal studies and from observational trials. Several
methodological and biological differences may account
for the discrepancies.
Observational studies examining the cardiovascular
effects of hormone use may include as subjects women
with a better coronary heart disease risk profile, who
observe preventative care and who are more likely to opt
for hormone therapy, thus introducing potential
confounding factors (healthy compliant users).84 On the
other hand, prospective randomised trials have often
included older women who would not normally be
candidates for hormone therapy or those with pre-existing
risk factors for coronary disease.85 Thus, the cardiovascular
risk associated with hormone therapy may have been
underestimated in earlier studies, and the beneficial effects
overestimated. Observational studies have limited ability
to control for socio-economic factors that may have an
important bearing on outcomes such as stroke and
myocardial infarct incidence.

There are physical differences in the study populations of
the observational and randomised trials that may account
for the divergent results. By studying a very large cohort of
postmenopausal women, Rodriguez et al86 showed that the
coronary benefits of hormone therapy were primarily seen
women with lower body-mass indices. The mean BMI in
the WHI was 28.5.
The number of years between menopause and initiation
of hormone therapy is also important. Women who are
older at initiation are more likely to have coronary
endothelial damage and established atherosclerosis. Thus
the mean age at which women begin postmenopausal
hormone therapy is important. As animal data have
suggested, the use of oestrogen should not be expected to
prevent the progression from complicated plaques to clinical
coronary events in older women with existing endothelial
damage.
The most effective way of reducing the impact of
cardiovascular disease on women’s health is with an active
approach from childhood maintained throughout life, with
attention paid to nutrition, exercise, abstinence from
smoking, prevention of obesity, early detection and
treatment of hypertension, hyperlipidaemia, diabetes and
other contributory factors.81,87 Oestrogen therapy alone or
with progestin should be reserved for women who have
severe oestrogen-deficiency symptoms that are not relieved
by other means, pharmacological or otherwise. Long-term
oestrogen therapy for the purpose of promoting
cardiovascular or cerebrovascular health should be avoided.
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