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Abstract

One of the most controversial health decisions facing women is deciding upon the use of hormonal 

treatments for symptoms of menopause. This brief review focuses on the historical context of use 

of menopausal hormone treatments (MHT), summarizes results of major observational, primary 

and secondary prevention studies of MHT and cardiovascular (CV) outcomes, provides evidence 

for how sex steroids modulate CV function and identifies challenges for future research. As 

medicine enters an era of personalization of treatment options, additional research into sex 

differences in the aetiology of CV diseases will lead to better risk identification for CV disease in 

women and identify whether a woman might receive CV benefit from specific formulations and 

doses of MHT.
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INTRODUCTION

Over the last decade, perhaps one of the most controversial medical decision facing women 

and their physicians is the use of sex hormones during menopause and the impact of their 

use on cardiovascular (CV) health. This controversy began following the results of the 

Women’s Health Initiative (WHI) Trial in 2002 [2] which contradicted results from large 

epidemiology and observational studies which reported that the use of hormone treatments 
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in menopause would reduce CV diseases (for review, see [3]). Attempts to resolve this 

controversy included subanalyses of WHI results [4,5]; additional randomized clinical trials 

[6,7]; statements from professional societies [8,9]; and systematic reviews [10,11].

Collectively, these investigations provided the basis for two important changes in clinical 

practice: (1) sex hormone therapy should be used for the relief of menopausal symptoms and 

not to modify CV disease risk [9] and (2) the use of the lowest dose of menopausal hormone 

treatments (MHT) for the shortest period of time [12]. In addition, a conclusion from the 

2015 Cochrane review [11] was that ‘Our review findings provide strong evidence that 

treatment with hormone therapy in post-menopausal women overall, for either primary or 

secondary prevention of CV disease events has little if any benefit and causes an increase in 

the risk of stroke and venous thromboembolic events’.

However, many questions remain. How do these broad brush conclusions apply to individual 

woman in the era of precision medicine which promotes the right drug at the right dose to 

the right person at the right time? Do the conclusions apply to all types of steroid hormone 

therapy, formulations and doses? Will there be sufficient clinical trial data to ever resolve the 

controversy regarding use of sex hormone treatments and CV health during menopause? 

This review will consider the physiological outcomes from several large clinical studies with 

consideration of formulations of hormones, doses, patients’ characteristics and 

pharmacogenomics in the context of data from basic science studies.

HISTORICAL PERSPECTIVE

As a result of the women’s health movement during the 1980s, in the United States, the 

National Institutes of Health (NIH) established the Office of Research on Women’s Health 

in 1990 and Congress passed the NIH Revitalization Act obligating the inclusion of women 

in NIH-funded research in 1993 [13]. Similar attempts to address the absence of female 

animals and/or in basic science studies were addressed by policy changes initiated by the 

NIH in 2015 [14]. In Canada [15] and the European Union [16], policies to address sex and 

gender disparities in health conditions and research were established also.

Consequences of the lack of attention to understanding sex differences in the aetiology, 

manifestation, and treatment of CV diseases is that CV diseases remain the major cause of 

death in women and men. However, although all-cause mortality from CV diseases has 

declined for both men and women over the last decade, deaths from CV diseases in women 

still exceed those of men and the mortality has not declined for young women [17]. 

Therefore, new and focused research [18] into differences in CV regulation and risk factors 

between women and men across the life-span is needed.

CLINICAL STUDIES OF SEX HORMONES

There are three major life stages that are defined by shifts in the hormonal status of women 

across their life span: puberty, pregnancy and menopause. These hormonal shifts represent 

times of vulnerabilities for expression of CV diseases in women that differ from those of 

men. In spite of various experimental approaches, the question remains as to whether 

replacing or treating women at menopause with exogenous sex hormones reduces 
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vulnerabilities for CV diseases. Studies of sex hormones treatments/replacements can be 

divided into observational, primary prevention and secondary prevention. We will discuss 

each type of these studies here then the relevant data will be summarized in Table 1 for the 

major primary and secondary prevention studies.

Some of the controversy regarding CV risk with sex hormones treatments in earlier studies, 

including the WHI, stems from the mixed inclusion of women with natural menopause and 

women with hysterectomies with unilateral or bilateral oophorectomy. Data indicate that 

timing of oophorectomy impacts overall health such that oophorectomy prior to the age of 

natural menopause increases the risk of CV diseases, the risk of which is reduced by sex 

hormone replacement [19]. Furthermore, the impact of unilateral and bilateral oophorectomy 

is not the same [20]. Consensus is growing to differentiate the use of the terms ‘hormone 

replacement’ for women with oophorectomy prior to the age of natural menopause (50–54 

years), and ‘hormone treatments or therapy’ for women after the age of natural menopause. 

This review will adopt this terminology and focus on MHT, although it must be 

acknowledged that some of the studies of menopausal women include women with prior 

oophorectomies.

Observational and primary prevention studies

Multiple, large, well-designed epidemiological studies performed over the past four decades 

found that use of MHT to reduce menopausal symptoms, also reduced the incidence of CV 

diseases and reduced all-cause mortality by almost 50% in postmenopausal women [3].

One of the earliest studies by Bush et al. published in 1983 [21] reported that: ‘The relative 

risk of all-cause death in oestrogen users compared with nonusers was 0.54 in 

gynaecologically intact women, 0.34 in hysterectomized women, and 0.12 in bilaterally 

oophorectomized women. The risk of all-cause death in oestrogen users, irrespective of 

hysterectomy status, was 0.37 times that in nonusers (3.4/1,000 compared with 9.3/1,000)’ 

for a 40–69 year-old women cohort from the Lipid Research Clinics Program Follow-up 

Study ‘who had been followed up for an average of 5.6 years’. When this cohort was 

followed for an average 8.5 years by the same group [22], they found only six deaths due to 

CV diseases in 593 oestrogen users compared with 44 deaths in 1677 nonusers {age-

adjusted relative risk (RR) 0.34 [95% confidence interval (CI) 0.12–0.81] in users of MHT 

compared with nonusers}. Also a slightly higher prevalence of CV diseases in MHT users 

than non-users at baseline was detected upon analyses for confounders. Exclusion of women 

with CV diseases at baseline, i.e. focusing on primary prevention, also showed a trend of 

protective effect on CV mortality (RR 0.42, 95% CI 0.13–1.10). The mortality benefits were 

thought to be largely due to increased levels of high density lipoprotein (HDL) in oestrogen 

users. Importantly these women were prescribed MHT by their clinicians, independent of 

the research study, thereby reflecting real-world use. Validation of the MHT was performed 

during the study by investigators recording medication details from the physical MHT 

packets provided by study participants. Any discrepancies were addressed by contacting 

physicians or pharmacists. Over two-thirds took oral conjugated equine oestrogens (oCEE), 

and only 1% took also progestins.

Alhurani et al. Page 3

Clin Sci (Lond). Author manuscript; available in PMC 2017 February 19.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



The Nurses’ Health Study (NHS) [23] was a prospective cohort questionnaire-based study 

which followed 70,533 postmenopausal women. CV diseases were confirmed by reviewing 

the medical records. Similar to the previous studies, participants used various types and 

doses of MHT reflecting clinical practice. Risk of major coronary events was lower among 

oestrogen users (short and long duration) compared with never users. The risk reduction was 

similar in women taking 0.3 mg compared with the higher 0.625 mg oCEE daily. However, 

the risk of stroke was increased in the higher dose group, as well as in those taking 

combined oCEE with progestin [oral medroxyprogesterone acetate (oMPA)].

The Postmenopausal Estrogen/Progestin Interventions (PEPI) Trial [24] prospectively 

compared the use of placebo, oCEE monotherapy and three combinations of oCEE with 

different progestins in 875 healthy postmenopausal women aged 45–64 years. Like 

observations from the Lipid Research Clinics Program Follow-up Study, oCEE increased 

HDL cholesterol, and decreased low density lipoprotein (LDL) cholesterol. The study was 

powered to detect these differences in cholesterol specifically and not whether this translated 

into improved outcomes. Though the beneficial effects of oestrogen therapy were unlikely to 

be due to the effects on lipid levels alone, other effects were largely unknown.

The Estrogen in the Prevention of Atherosclerosis Trial (EPAT) [25] was a randomized, 

double-blind, placebo-controlled study ‘to test whether unopposed micronized 17 β-

oestradiol (1 mg/day) reduces progression of subclinical atherosclerosis in healthy 

postmenopausal women (n = 97; mean age = 60.9 years) without preexisting CV disease’ 

with follow-up of 2 years. The progression of subclinical atherosclerosis was less in healthy 

postmenopausal women who received 17 β-oestradiol compared with those who received 

placebo.

Subsequent to these studies, WHI Trial was designed to test whether MHT would provide 

benefit for primary prevention of CV diseases. Hormonal treatments selected were based on 

prescribing habits in the United States: oCEE (0.625 mg/day) monotherapy in women with 

hysterectomy, or oCEE (0.625 mg/day) plus oMPA (2.5 mg/day) in women with uterus, due 

to the known risk of endometrial cancer with unopposed oestrogen therapy [26].

Due to the proposed duration of WHI Trial and to achieve its statistical power to detect 

significant differences in CV event rates, women from a wide spectrum of ages were 

recruited (50–79 years, with the vast majority being >60 years). To reduce dropout rates of 

the placebo arm and to blind the investigators; women with severe menopausal symptoms 

who could not tolerate a 3-month washout period or current hormone use or might not 

tolerate placebo were excluded. Hence, participants in the WHI were unlike women from the 

observational studies, who were patients from clinical practice, where MHT was often 

initiated early in order to treat menopausal symptoms, and rarely in the late postmenopausal 

stage. Women with a prior history of CV diseases were excluded from WHI, but this was 

based on self-report and was not verified through other means. At the time the trial was 

published, this was accepted as bona fide, only to be later realized that many had substantial 

risk or a prior history of CV diseases.
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WHI was terminated early in 2002 by the data and safety monitoring board (DSMB) as data 

accumulated showing a trend towards increased breast cancer in the MHT group. There was 

a notable age-adjusted increase in the incidence of breast cancer by approximately 20%, but 

a paradoxical decrease in mortality associated with breast cancer by 20%. At the time the 

study concluded, there was an increased risk for coronary artery events, stroke and 

thromboembolism in the oCEE plus oMPA group. It should be noted the dosing in WHI was 

shown in NHS to be associated with an increased risk of stroke. However, in the WHI there 

were benefits beyond the CV system: reducing osteoporosis-related fractures and colon 

cancer. Despite these benefits, the overall results changed medical practice toward use of low 

doses of MHT for shortest period of time and only for relief of menopausal symptoms (hot 

flushes, mood lability/depression, vaginal atrophy and sleep disturbances). Subsequent 

analyses of data from the WHI suggested that in women using oCEE alone, coronary artery 

calcification (CAC) was reduced and that women who had a modest CV risk profile 

benefitted the most [27–30].

Critics of the WHI questioned the higher dosing regimen and the age range of participants, 

many of whom had been postmenopausal for over 10 years. Data from the basic science 

literature suggested that there was a therapeutic window (timing hypothesis) in which 

initiation of use of menopausal treatments would slow progression of atherosclerosis [31]. 

The Kronos Early Estrogen Prevention Study (KEEPS), funded by a private foundation, The 

Kronos Longevity Research Institute, was designed based on this hypothesis and women 

were enrolled who were between 6 and 36 months of their last menses [32,33]. Also based 

on current clinical recommendations and outcomes of the EStrogen and THromboEmbolism 

Risk (ESTHER) study [34] that examined risk of thromboembolism with oral compared 

with transdermal MHT, women in KEEPS were randomized to either: oCEE (Premarin, 0.45 

mg/day), transdermal 17 β-oestradiol (tE2) (Climera, 50 μg/day), placebo pills, or placebo 

patch. Women randomized to active treatments also received oral progesterone (Prometrium; 

micronized progesterone, 200 mg/day) for 12 days each month. Inclusion criteria were 

rigorous, including women with conventional CV risk factors (body mass index, blood 

pressure, lipid profile and fasting glucose) within normative ranges. Women with CAC 

scores >50 were excluded and the majority of participants were non-smokers. The main 

outcomes of KEEPS were progression of atherosclerosis defined by increases in carotid 

intimamedial thickness (CIMT) and CAC. After 4 years of treatment, there were no 

significance differences among treatment groups in either parameter which most likely 

reflected the baseline age and good health of the participants, the doses of MHT, and the 

duration of the study [6].

The timing hypothesis was tested directly in the Early versus Late Intervention Trial with 

Estradiol (ELITE) which enrolled postmenopausal women with and without prior 

hysterectomy [35]. About half of the participants were close to the onset of menopause, less 

than 6 years (mean age 55 years), and about half were more distant from menopause, at least 

10 years (mean age 65 years). These women were randomized to either oral 17 β-oestradiol 

(1 mg/day) or placebo. Also, women who had an intact uterus received 10 days of 

micronized progesterone gel vaginally if they were in the oestrogen group. As with KEEPS, 

the outcome measure was the CIMT measured by ultrasound. As reported at the 2015 

meeting of the American Heart Association, over a period of up to 6 years, the women who 
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were randomized to oestradiol, in early menopause but not those later in menopause, had 

slower progression of CIMT than the women randomized to placebo [35a].

The KEEPS and ELITE Trials used formulations and doses of MHT that are used clinically 

following the WHI. In addition, review of a Finnish registry that accounts for types of MHT 

other than oCEE, confirmed decreases in mortality from coronary artery disease and stroke 

in women using MHT for longer than 10 years and an increase in mortality in women who 

discontinue use [36,37]. Additional studies need to confirm these observations in other 

ethnic populations of women. In addition, prospective studies are needed to examine CV 

effects of new formulations of MHT and of selective estrogen receptor modulators (SERMS) 

that are being developed for use in treatment of menopausal symptoms.

Secondary prevention studies

Based on the epidemiological and observational studies of the 1980–early 1990s, the Heart 

and Estrogen/progestin Replacement Study (HERS) [38] started in 1993 as a randomized, 

blinded, placebo-controlled prevention trial assessing the benefits of MHT in secondary 

prevention of CV diseases. CV disease in participants included 1 or more of these confirmed 

diagnosis: ‘myocardial infarction (MI), coronary artery bypass graft surgery, percutaneous 

coronary revascularization or angiographic evidence of at least a 50% occlusion of 1 or more 

major coronary arteries’. Women were on average approximately 67 years of age and were 

randomized to oCEE (0.625 mg/day) plus oMPA (2.5 mg/day). In the first year of the study, 

there was an increase in coronary heart disease (CHD) in the hormone arm compared with 

the placebo arm with an estimated relative hazard of 1.52; then there was a decline in 

relative hazard: 1.00 in year 2, 0.87 in year 3 and 0.67 in years 4 and 5 (P = 0.009 for trend 

in log relative hazard).

The Estrogen Replacement and Atherosclerosis (ERA) Trial [39] was a randomized trial (n 
= 309) comparing oCEE monotherapy (0.625 mg/day), combined therapy of oCEE (0.625 

mg/day) plus oMPA (2.5 mg/day) and placebo in postmenopausal women with coronary 

artery disease confirmed by invasive coronary angiography. The mean age of these women 

was 65.8 years with a long time since menopause. And consistent with the timing 

hypothesis, no significant reduction in stenoses or deaths was observed in either group after 

a mean follow-up of 3.2 years.

A retrospective analysis of the Coumadin Aspirin Reinfarction Study (CARS) [40], 

identified 1857 postmenopausal women, categorized into never users, prior/current users 

(taking MHT prior to the MI) and new users (those who initiated MHT around the time of 

the MI). ‘The three groups were fairly evenly matched in terms of their cardiac history, with 

the exception of less congestive heart failure among the new users’. New users were at 

increased risk of further CV events (mainly unstable angina) compared with never users and 

prior/current users adding a further important insight into the timing of initiation of such 

treatments.

The Women’s Angiographic Vitamin and Estrogen (WAVE) Trial [41], in ‘a 2 × 2 factorial 

design’, compared oCEE (0.625 mg/day), oCEE (0.625 mg/day) plus oMPA (2.5 mg/day), 

or placebo, and vitamin E (400 IU twice/day) with vitamin C (500 mg twice/day), or 
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placebo. This study included postmenopausal women (n = 423), with angiographically 

confirmed 15–75% stenosis in at least one coronary artery, with a mean follow-up of 2.8 

years. The mean age for the MHT group was 65 years compared with 66 years in the 

placebo arm. The trial showed no improvement in coronary artery stenoses and suggested an 

increased incidence of CV events in both those treated with MHT alone, or vitamins E and C 

alone.

The EStrogen therapy for Prevention of ReInfarction Trial (ESPRIT) [42] was a multicentre 

randomized placebo controlled trial comparing oral oestradiol valerate (2 mg/day) to 

placebo in 1017 postmenopausal women with a prior MI (50–69 years old). There was no 

difference between oestradiol group and placebo group in the primary outcomes of re-

infarction, cardiac death, and all-cause mortality at 2 years follow-up. The trial did not 

extend beyond this time because of the increased risk of endometrial cancer with the 

unopposed oestrogen use. Importantly, this trial did not show any adverse events and used 

oral oestradiol valerate, similar to that used by the EPAT primary prevention study [25]. 

Both ESPRIT and EPAT studies suggested that type and dose of oestrogen may contribute to 

adverse events in the secondary prevention studies. However, collectively, the results led to 

the conclusion that MHT should not be used for either primary or secondary prevention of 

CV diseases in postmenopausal women.

MECHANISMS OF SEX HORMONES ON CV RISK FACTORS DURING 

MENOPAUSE

In the 1990s, parallel to the above mentioned observational and clinical trials, basic research 

into the cellular and molecular aspects of the sex steroids was exploding. During that time 

period, oestrogen receptors α and β were differentiated and animals deficient in the 

receptors were generated. Cellular mechanisms focused on the antioxidant effects of 

oestrogen and on the production of various endothelium-derived factors, the most notable of 

which was nitric oxide, modulation of energy metabolism including mitochondrial function 

and regulation of cell proliferation and apoptosis [43,44].

Given the plethora of cellular mechanisms and pathways regulated by oestrogen (and other 

sex steroids), questions remain regarding potential CV benefits of MHT and the 

reconciliation of the results from the various observational, epidemiological and randomized 

clinical trials. Is there evidence that MHT modulates CV risk factors for women at 

menopause? Conventional CV diseases risk calculators consider the following variables: 

age, sex, body mass index, systolic blood pressure, HDL, use of antihypertensive medication 

and smoking status. Family history is included in the Reynold’s CV risk calculation. 

However, these risk calculators typically underestimate risk of CV diseases in women, and it 

is now recommended that pregnancy history, in particular, a history of pregnancy 

complications of hypertensive pregnancy disorders and gestational diabetes [45] be added to 

accurately estimate the CV risk in women.

Elevations in cholesterol and LDL are risk factors for atherosclerosis. The clinical guidelines 

for managing these levels with lipid lowering medications are based on male pattern of 

occlusive coronary artery disease. As discussed above, oral oestrogens, due to the absorption 
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of the products into the entero-hepatic circulation (i.e. ‘first pass effect’) in the form of 

oCEE and oral 17 β-oestradiol, decrease LDL and increase HDL in recently menopausal 

women not using statins [18,20,21]. The relationship of the lipid profile to development of 

non-occlusive ischaemic disease in women is unclear and the specific effects of MHT on the 

incidence and prevalence of the manifestation of this condition has not been investigated.

Body mass index >30 kg/m2 is a risk factor for CV diseases. This condition is usually 

accompanied by dyslipidaemia, chronic elevation in inflammatory cytokines and insulin 

resistance. These risk factors should be the primary target for risk reduction and 

management in women as data from the WHI suggest that MHT would be least effective in 

these individuals [34]. Effects of MHT on measures of insulin resistance in low risk women 

have not been studied directly but observations from KEEPS suggest that tE2 may reduce 

measures of insulin resistance when compared with oCEE in recently menopausal women 

[17].

The first observation that oestrogen via oestrogen receptors modulated endothelium-

dependent flow mediated vasodilatation in humans was made in a man with genetic variants 

in oestrogen receptors. This individual, among other conditions, had accelerated 

atherosclerosis and also reactive hyperaemia was absent [46,47]. Endothelial dysfunction is 

considered an initial step of the pathogenesis of atherosclerosis. Oestrogen increases 

production and bioavailability of endothelium-derived nitric oxide through increases in gene 

transcription and antioxidant effects respectively. However, these actions may be 

antagonized by certain progestogens [43]. In addition, the relationship of genetic variants in 

oestrogen receptors and development of CV disease in women has not been established 

[48,49].

Although examination in genetic variants of oestrogen receptors has not yielded insight into 

CV risk with MHT in women, targeted genetic analysis of genes associated with innate 

immunity and coagulation pathways provide evidence of a significant pharmacogenomics 

interaction of genetic variants influencing effects of MHT. That is, genetic variants in genes 

associated with innate immunity influenced whether women using either oCEE or tE2 

showed increases, decreases or no change in CIMT in the KEEPS Trial [33]. Although this 

study focused on the pharmacogenomics of MHT on CV outcome, metabolism of sex 

steroids, in particular oestrogen, involves multiple enzymes for sulfonation and oxidation. 

The area of pharmacogenomics of oestrogen metabolism is only beginning which may 

provide a more personalized approach to MHT in the future.

The fact that MHT reduces menopausal symptoms of sleep disturbances, vasomotor 

instability (hot flushes) and night sweats provides evidence that these hormones modulate 

responses mediated by the central and autonomic nervous system. Indeed, oestrogen affects 

uptake and synthesis on adrenergic transmitters, disposition of transmitters and sensitivity of 

adrenergic receptors [44,50]. Effects of MHT on regulation of blood pressure depends upon 

the age and type of hormone formulation, as in the WHI oCEE plus oMPA increased blood 

pressure but in KEEPS neither oCEE nor tE2 caused a significant change in blood pressure 

in recently menopausal women [2,20]. Also the increased activity of the renin angiotensin 

system contributes to the development of hypertension, and in a recent study, oestrogen was 
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found to protect against this process by down-regulating the angiotensin receptors [51]. 

Additional research is needed into aetiology of hypertension in women as most basic science 

studies of hypertension have used male animals, and studies of CV regulation in humans do 

not often take into account age and hormonal status. Furthermore, it is becoming clear that 

histories of hypertensive pregnancy disorders and even vasomotor instability at menopause 

may define an underlying phenotype that predisposes women to accelerated development of 

CV diseases [52,53]. A challenge for future research will be to develop convenient and 

inexpensive tests that could identify individuals early on a trajectory for developing CV 

disease to maximize efficient and cost effective intervention strategies.

CONCLUSIONS AND PERSPECTIVE

MHT is a cost effective approach to managing menopausal symptoms in women in the peri-

menopausal and immediate menopausal period. Although large epidemiological and 

observational studies from the 1980–1990s supported that use of MHT reduced the 

incidence and risk of CV disease in menopausal women, several prospective studies, with 

designs that did not include women of comparable clinical status to those of the 

observational studies, provided important information that changed medical practice in 

regard to the timing of initiation of the treatment, formulations and doses. Furthermore, use 

of MHT is counter indicated for secondary prevention of CV disease. Although MHT is not 

recommended to be prescribed specifically for primary prevention of CV disease, some 

women who initiate MHT for relief of menopausal symptoms may have reduced risk for 

development of CV disease. Based on subsequent analysis of results from the WHI and 

other studies, women who might receive CV benefit from menopausal hormone use would 

be those who undergo bilateral oophorectomy before the age of 45 years, women who 

experienced natural menopause who initiate treatment within 5 years of menopause, are not 

obese and with modestly elevated lipid profiles. Because the formulations and doses of 

oestrogenic products have changed since the publication of results from the WHI, 

prescribing practices have become more individualized for the patient desired outcome. 

Therefore, future attempts to evaluate effects of MHT on CV health from observational 

studies will be challenging. Furthermore, much remains to be learned about the genomics of 

oestrogen metabolism and pharmacogenomics of existing genetic variants in response to 

MHT [33]. Therefore, future investigations that are designed to understand CV function 

throughout the hormonal transitions of a woman’s life including use of MHT must take an 

integrated approach to consider genetics, metabolism, vascular components (e.g. the 

endothelium), autonomic control mechanisms as well as accounting for comorbidities, 

medications and other environmental factors.
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Abbreviations

CAC coronary artery calcification

CHD coronary heart disease

CIMT carotid intima-medial thickness

CV cardiovascular

ELITE Early versus Late Intervention Trial with Estradiol

EPAT Estrogen in the Prevention of Atherosclerosis Trial

ESPRIT EStrogen therapy for Prevention of ReInfarction Trial

HDL high density lipoprotein

KEEPS Kronos Early Estrogen Prevention Study

LDL low density lipoprotein

MHT menopausal hormone treatments

MI myocardial infarction

NHS Nurses’ Health Study

NIH National Institutes of Health

oCEE oral conjugated equine oestrogen

oMPA oral medroxyprogesterone acetate

tE2 transdermal 17 β-oestradiol

WHI Women’s Health Initiative
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