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Abstract
We re-evaluate the Women’s Health Initiative (WHI) findings and their implications for clinical
practice. Menopausal hormone therapy (HT) was effective for relief of vasomotor symptoms, and
the risk of coronary heart disease (CHD) tended to be reduced in women close to menopause
compared to the increased risk in women more distant from menopause. In recently menopausal
women, short-term absolute risks of stroke and venous thromboembolism were small. Estrogen
plus progestin therapy, but not estrogen therapy (ET), increased the risk of breast cancer, with a
suggestion of greater risk when initiated close to the menopause. Menopausal HT increased the
risk of CHD in women more than 20 years distant from menopause, particularly in women with
vasomotor symptoms. It remains unknown whether the suggestive benefit for CHD in younger
women will translate into benefits or harms if menopausal HT is continued into older ages. Based
on WHI data, the use of menopausal HT for fewer than 5 years is a reasonable option for the relief
of moderate to severe vasomotor symptoms. The risks seen with EPT suggest careful periodic re-
assessment of the ongoing therapy needs for women taking estrogen plus progestin therapy. The
more favorable profile of ET allows for individualized management with respect to duration of use
when symptoms persist. For both ET and estrogen plus progestin therapy the baseline risk profile
of the individual woman needs to be taken into account. Menopausal HT is not suitable for long-
term prevention of CHD given risks of stroke, venous thromboembolism, and breast cancer (for
estrogen plus progestin therapy) found in both clinical trials and in observational studies.

Prior to 2002, prescriptions for menopausal hormone therapy (HT) were climbing,
professional organizations were recommending menopausal HT for prevention of
osteoporosis and coronary heart disease (CHD), and one third of prescriptions were for
women aged older than 60 years. Against this background, the National Institutes of Health
launched the Women’s Health Initiative (WHI) randomized trials of menopausal HT to test
whether the association with reduced risk for CHD found in observational studies was real,
and to obtain reliable information on the overall risks and benefits for chronic disease
prevention in postmenopausal women aged 50–79 years. The WHI trials tested standard-
dose oral conjugated equine estrogens with and without standard-dose continuous
medroxyprogesterone acetate. In 2002, the trial of estrogen plus progestin (EPT) in women
with an intact uterus was stopped early because of increased risks of breast cancer, CHD,
stroke, and pulmonary embolism.1 Risks exceeded the benefits from reductions in hip
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fractures and colorectal cancer. In 2004 the companion trial of estrogen alone (ET) in
hysterectomized women was also stopped prematurely, this time because of an increased
risk of stroke and because it was unlikely that a significant benefit for CHD would emerge.2

The findings from the trial of ET were less adverse than those from EPT in showing no
effect on CHD, a non-significant reduction in risk of breast cancer, and a more favorable
benefit–risk profile for younger than older women.

The WHI findings received wide attention and prescriptions for menopausal HT dropped
precipitously after 2002, and have continued to decline in subsequent years.3 Declines were
most marked for standard-dose EPT and in older women. Prescriptions for lower-dose,
transdermal, and vaginal menopausal HT increased but still lagged behind those of standard-
dose menopausal HT. The large majority of prescriptions were written by obstetricians and
gynecologists, who were also more likely to prescribe transdermal therapy than other
providers. In parallel with the decline in hormone prescriptions national rates of breast
cancer have declined, but rates of hip fracture increased in women who stopped therapy
compared to those who continued.

A decade later, it has become widely accepted that menopausal HT should not be used for
the prevention of chronic disease in older women; however, short-term use for treatment of
vasomotor symptoms remains an accepted indication. The debate has shifted to whether the
risks and benefits found in the entire postmenopausal age range apply also to women who
are close to the menopause, in particular women who are treated for vasomotor symptoms.
Proponents of the timing hypothesis point to findings from earlier observational studies
(which were thought to assess effects of menopausal HT initiated in closer proximity to
menopause onset than for women in the trials) and also to subgroup analyses within the
trials. Both strands of evidence build on biologic findings supporting the concept that
healthy arteries respond more favorably to estrogen than atherosclerotic arteries. The goal of
this commentary is to shed further light on the WHI findings and their implications for
clinical practice, with a particular focus on treatment of vasomotor symptoms and effects on
CHD.

Treatment of vasomotor symptoms in relation to time since menopause
onset

The majority of menopausal women experience vasomotor symptoms ranging from mild to
severe, with the most severe symptoms usually occurring close to the menopause. However,
bothersome symptoms may persist for a decade or longer. The WHI trials were not designed
to address the risks and benefits of hormones given for relief of vasomotor symptoms;
rather, they focused on the issue of whether postmenopausal women over a wide age range
should consider HT to prevent chronic disease.1,2 Nonetheless, the trials included substantial
numbers of younger women (ages 50–59 years=8,832, 60–69 years=12,362 and 70–79
years=6,153), and women closer to the menopause (<10 years=7,137, 10–19 years=8,988,
>20 years=8,203).4 Subgroup analyses must be interpreted very cautiously because of
limited power (thus a real subgroup effect may be missed); on the other hand, they may
spuriously identify effects (because of unstable point estimates and chance findings due to
multiple testing). With those caveats, as noted in the original WHI EPT trial publication, the
increased risks of cardiovascular disease and invasive breast cancer were present across all
age strata.1 More detailed subsequent analyses of the EPT trial confirmed that treatment
effects were not modified by age, and suggested the possibility that CHD risk due to EPT
may be reduced in women close to the menopause at the time of initiation compared to
women distant from the menopause.4 However, similar analyses revealed that risk of breast
cancer due to EPT was somewhat greater when initiated close to the menopause.5 In the ET
trial effects on the major clinical outcomes were not significantly modified by age or years
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since menopause. However, CHD, all-cause mortality, and global index (a summary of
disease risks and benefits) tended to be in the direction of benefit in women aged 50–59
years.2,4 In women closer to menopause onset, ET was associated with an elevated point
estimate for stroke and a neutral estimate for breast cancer.4,5 Where present, the absolute
excess risks (and benefits) associated with hormone therapy were low, and were even lower
in women close to the menopause because of their low baseline risk.4

A substantial proportion of women enrolled in the trials had vasomotor symptoms at
baseline (in the ET trial the prevalence of self-reported moderate/severe symptoms in
women <10 years, 10–19, and >20 years since menopause was 21%, 14%, and 12%
respectively; in the EPT trial the corresponding proportions were 21%, 9%, and 5%).4 In
younger women aged 50–54 with moderate/severe vasomotor symptoms at baseline, the
symptoms were no longer present one year later in about three-quarters of women on
menopausal HT (compared to about half on placebo). Despite some relief of vasomotor
symptoms, other domains of health-related quality of life (including mood and depression)
in younger women were not markedly improved by hormone therapy. However, hormone
therapy (ET or EPT) in older women (>70 years of age, or >20 years since menopause) with
moderate or severe vasomotor symptoms was associated with a particularly high risk of
CHD, which was not seen in younger women.4

Overall, in women <10 years of menopause onset, the benefit from relief of vasomotor
symptoms and the small absolute risks support the position that ET represents appropriate
treatment for healthy symptomatic women with prior hysterectomy and that decisions
regarding duration of therapy can be individualized.8 Greater caution is needed for women
with an intact uterus considering EPT, since use in the early menopausal interval is
associated with greater breast cancer risk. Similarly, caution would be appropriate in
considering ET or EPT for women at higher risk of cardiovascular disease (CVD) such as
women with a history of CVD, metabolic syndrome, or multiple risk factors. A lower dose,
minimizing duration, and use of other regimens (including transdermal estradiol and
intravaginal or intrauterine progestational agents) may help to mitigate these risks, although
these options have not been adequately evaluated. The high rate of symptom improvement
on placebo suggests that lifestyle approaches, if not already explored, can be tried first in
many women.

An unresolved question is what is meant by “short-term.” The most robust data from WHI
relates to fewer than 5 years of treatment and this can be used to anchor thinking about
duration, since data from the later years in the trials reflect increasing non-adherence with
less reliable estimates of effect. For women with persistent bothersome symptoms or women
with elevated risk of osteoporosis, some authorities support somewhat longer use in the case
of ET because of its more favorable risk profile.8 Treatment durations in excess of 5 years
are more problematic for EPT because of continuing increase in breast cancer risk during
treatment and later increase in breast cancer mortality. Longer durations of treatment may
also be problematic for either ET or EPT in women at higher risk of CVD. It is the
clinician’s obligation to inform women regarding risks as well as benefits of menopausal HT
as they help their patients make individualized decisions regarding dose, duration, and route
of menopausal HT.

Prevention of Coronary Heart Disease
WHI has provided clear data indicating that menopausal HT is not suitable for prevention of
CHD in women who initiate treatment distant from menopause onset. A question still
remains as to whether menopausal HT, and particularly ET, initiated close to the menopause
onset may reduce CHD risk. Subgroup findings based on joint analyses of the two WHI
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trials suggested a tendency towards decreased risk of CHD (and reduced coronary artery
calcium in the case of younger women on ET) in women closer to menopause onset when
they initiate menopausal HT. However, WHI findings relate to relatively short-term use and
do not address how continued long term use into later decades of life will affect
cardiovascular health. Most CHD prevention strategies are aimed at slowing the age-related
atherosclerotic process and thereby reducing the rate of acute CHD events. The ideal of
maintaining healthy arteries over decades and eliminating acute events entirely has not been
achieved by any prevention strategy, including statin therapy. However, unlike statin
therapy, which will slow progression and prevent CHD at any age and any stage of disease,
menopausal HT does not prevent progression of established atherosclerosis and precipitates
acute CHD events in older women. Therefore, it would be unwise to assume that the usual
prevention paradigm holds, i.e. that slowing disease progression will result in lower CHD
rates into older age. Absent the remote possibility that menopausal HT can completely
abolish age-related initiation and progression of atherosclerosis, at some unknown point
sufficient plaques will have developed that menopausal HT may promote rather than prevent
acute coronary events.

It is often stated that protective associations between menopausal HT use and CHD risk are
seen in observational studies because such studies represent healthy women who started
menopausal HT closer to the menopause, in contrast to participants in trials who were often
older or who had pre-existing vascular disease. However, recent analyses have questioned
this assumption. Secular trends in prescribing hormones to older women and for indications
other than vasomotor symptoms led to a substantial proportion of new prescriptions being
written for women distant from the menopause. For example, in the Nurses’ Health Study
(NHS) as the cohort aged the proportion of women who initiated EPT >10 years after
menopause rose dramatically between 1984 and 1998, leading to an overall hormone user
population that did not differ substantially from that in the WHI trial population in terms of
years since menopause.9,10

The time-dependent effect of menopausal HT on CHD may be one of the keys to resolving
the discrepancy between clinical trials and observational study findings. As shown in the
primary prevention WHI trial and the secondary prevention Heart and Estrogen/Progestin
Study (HERS), EPT increases CHD risk in the first year or two, after which the risk
attenuates towards neutral and even reverses towards a non-significant benefit.11,12 The
WHI trial of ET showed a less pronounced pattern of early increase followed by a decrease
in risk. Since the trials were of relatively short durations compared to observational studies,
their overall risk estimates are dominated by the early increases in risk. By way of contrast,
observational studies of current users miss most of the early increase in CHD risk and the
data mainly reflect the reduced risk seen in longer-term adherent survivors. Women
classified as current users in most observational studies may have been using menopausal
HT for years before the baseline examination, and therefore any early events after initiation
would not have been counted as being associated with hormone use. For example, in the
WHI observational study only 15% of current users at baseline had used EPT for less than 2
years. Without consideration of time since initiation the WHI observational data indicated
benefit of both EPT and ET for CHD; however after accounting for time since initiation the
clinical trial and observational risk estimates for both ET and EPT agreed closely and
showed no CHD benefit.12 Similarly, novel re-analyses of the NHS data for EPT use, which
for the first time attributed CHD events in between 2-yearly updates to hormone initiators
during that interval, yielded results similar to those of the WHI trial of EPT.9,10 It would be
of interest to examine NHS data for ET using this analytic approach.

Twenty years ago the “secondary prevention” and “primary prevention” observational
studies were frequently cited to support the potential cardioprotective effect of menopausal
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HT, and these study findings were the major rationale for the HERS and WHI trials. In
retrospect, it appears that this rationale was based on methodologically limited studies that
did not adequately account for the early increase in CHD risk, and therefore overestimated
benefit. Indeed, after the publication of the HERS trial findings several investigators re-
analyzed their secondary prevention observational study data and were able to identify an
early increase in risk. It is also noteworthy that there is substantial agreement between
observational studies and clinical trials for stroke, venous thromboembolism, and breast
cancer (for EPT) where the harmful effects are not limited to the first few years, as well as
for reductions in fracture and colorectal cancer.

Current short-term trials test the timing hypothesis in women close to menopause onset
using surrogate outcomes such as carotid intima-media thickness (CIMT) and coronary
artery calcium (CAC). Preliminary findings from the Kronos Early Estrogen Prevention
Study (KEEPS) indicate that 4 years of low dose oral conjugated equine estrogen or
standard dose transdermal estradiol (both with oral progesterone) did not affect CIMT or
CAC but had benefits for quality of life.13 The results of the Early Versus Late Intervention
Trial With Estrogen (ELITE) testing low-dose oral estradiol (with vaginal progesterone in
women with a uterus) are not yet known.14 These small trials are not powered to answer the
question of whether menopausal HT will reduce risk of clinical disease nor address breast
cancer safety. Menopausal HT could reduce progression of early atherosclerosis but still
increase the risk of CHD events, for example, through effects on thrombosis and plaque
rupture. Recently published findings from the Danish Osteoporosis Prevention Study are not
persuasive because of its open label design with no placebo control, and it recorded only 5
cases of myocardial infarction over 10 years.15 Definitive testing of the timing hypothesis
would involve a randomized placebo-controlled trial with clinical outcomes of women
enrolled close to the menopause. However, low event rates and the need to examine long-
term effects translate into a very large trial (N~30,000) lasting 10–15 years. It is
questionable whether such a trial is feasible in the light of the costs and likely low adherence
over time. In addition, there would be ethical issues with a trial of standard-dose oral
menopausal HT, given what we now know about increased risk of stroke and venous
thrombo-embolism, and longer term risk of breast cancer (with EPT). Lower doses,
transdermal estradiol, and intravaginal or intrauterine progestational agents may help to
avoid some of the adverse effects of standard-dose oral menopausal HT.

In conclusion detailed examination of existing data support the current recommendations
that short term menopausal HT can be used for treatment of moderate to severe vasomotor
symptoms in healthy women soon after menopause onset; it is not suitable for long term
prevention of CHD. It seems unlikely that new data will emerge anytime soon to change this
recommendation.
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