50–59, those 60–69, and those 70–79 years of age at trial entry. (There
was insufficient power to examine finer age categories.) Additional
research is needed to clarify the issue.
Gallbladder disease Large observational studies report a two- to
threefold increased risk of gallstones or cholecystectomy among
postmenopausal women taking oral estrogen. In the WHI, women
randomized to estrogen-progestin or estrogen alone were ∼55% more
likely to develop gallbladder disease than those assigned to placebo.
Risks were also increased in HERS. Transdermal HT might be a safer
alternative, but further research is needed.
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Probable or Uncertain Risks and Benefits • Coronary heart disease/
stroke Until recently, HT had been enthusiastically recommended as
a possible cardioprotective agent. In the past three decades, multiple
observational studies suggested, in the aggregate, that estrogen use
leads to a 35–50% reduction in CHD incidence among postmenopausal women. The biologic plausibility of such an association is
supported by data from randomized trials demonstrating that exogenous estrogen lowers plasma low-density lipoprotein (LDL) cholesterol levels and raises high-density lipoprotein (HDL) cholesterol
levels by 10–15%. Administration of estrogen also favorably affects
lipoprotein(a) levels, LDL oxidation, endothelial vascular function,
fibrinogen, and plasminogen activator inhibitor 1. However, estrogen
therapy has unfavorable effects on other biomarkers of cardiovascular
risk: it boosts triglyceride levels; promotes coagulation via factor VII,
prothrombin fragments 1 and 2, and fibrinopeptide A elevations; and
raises levels of the inflammatory marker C-reactive protein.
Randomized trials of estrogen or combined estrogen-progestin in
women with preexisting cardiovascular disease have not confirmed the
benefits reported in observational studies. In HERS (a secondary-prevention trial designed to test the efficacy and safety of estrogen-progestin
therapy with regard to clinical cardiovascular outcomes), the 4-year
incidence of coronary death and nonfatal myocardial infarction was
similar in the active-treatment and placebo groups, and a 50% increase
in risk of coronary events was noted during the first year among participants assigned to the active-treatment group. Although it is possible that
progestin may mitigate estrogen’s benefits, the Estrogen Replacement
and Atherosclerosis (ERA) trial indicated that angiographically determined progression of coronary atherosclerosis was unaffected by either
opposed or unopposed estrogen treatment. Moreover, no cardiovascular
benefit was found in the Papworth Hormone Replacement Therapy
Atherosclerosis Study, a trial of transdermal estradiol with and without
norethindrone; the Women’s Estrogen for Stroke Trial (WEST), a trial
of oral 17β-estradiol; or the Estrogen in the Prevention of Reinfarction
Trial (ESPRIT), a trial of oral estradiol valerate. Thus, in clinical trials,
HT has not proved effective for the secondary prevention of cardiovascular disease in postmenopausal women.
Primary-prevention trials also suggest an early increase in cardiovascular risk and an absence of cardioprotection with postmenopausal
HT. In the WHI, women assigned to 5.6 years of estrogen-progestin
therapy were 18% more likely to develop CHD (defined in primary
analyses as nonfatal myocardial infarction or coronary death) than
those assigned to placebo, although this risk elevation was not statistically significant. However, during the trial’s first year, there was a
significant 80% increase in risk, which diminished in subsequent years
(p for trend by time = .03). In the estrogen-only arm of the WHI, no
overall effect on CHD was observed during the 7.1 years of the trial or
in any specific year of follow-up. This pattern of results was similar to
that for the outcome of total myocardial infarction.
However, a closer look at available data suggests that timing of
initiation of HT may critically influence the association between such
therapy and CHD. Estrogen may slow early stages of atherosclerosis
but have adverse effects on advanced atherosclerotic lesions. It has
been hypothesized that the prothrombotic and proinflammatory
effects of estrogen manifest themselves predominantly among women
with subclinical lesions who initiate HT well after the menopausal
transition, whereas women with less arterial damage who start HT
early in menopause may derive cardiovascular benefit because they
have not yet developed advanced lesions. Nonhuman primate data

support this concept. Conjugated estrogens had no effect on the extent 2385
of coronary artery plaque in cynomolgus monkeys assigned to receive
estrogen alone or combined with progestin starting 2 years (∼6 years
in human terms) after oophorectomy and well after the establishment
of atherosclerosis. However, administration of exogenous hormones
immediately after oophorectomy, during the early stages of atherosclerosis, reduced the extent of plaque by 70%.
Lending further credence to this hypothesis are results of subgroup
analyses of observational and clinical trial data. For example, among
women who entered the WHI trial with a relatively favorable cholesterol
profile, estrogen with or without progestin led to a 40% lower risk of
incident CHD. Among women who entered with a worse cholesterol
profile, therapy resulted in a 73% higher risk (p for interaction = .02).
The presence or absence of the metabolic syndrome (Chap. 422)
also strongly influenced the relation between HT and incident CHD.
Among women with the metabolic syndrome, HT more than doubled CHD risk, whereas no association was observed among women
without the syndrome. Moreover, although there was no association
between estrogen-only therapy and CHD in the WHI trial cohort as a
whole, such therapy was associated with a CHD risk reduction of 40%
among participants age 50–59; in contrast, a risk reduction of only
5% was observed among those age 60–69, and a risk increase of 9%
was found among those age 70–79 (p for trend by age = .08). For the
outcome of total myocardial infarction, estrogen alone was associated
with a borderline-significant 45% reduction and a nonsignificant 24%
increase in risk among the youngest and oldest women, respectively
(p for trend by age = .02). Estrogen was also associated with lower levels
of coronary artery calcified plaque in the younger age group. Although
age did not have a similar effect in the estrogen-progestin arm of the
WHI, CHD risks increased with years since menopause (p for trend =
.08), with a significantly elevated risk among women who were ≥20
years past menopause. For the outcome of total myocardial infarction,
estrogen-progestin was associated with a 9% risk reduction among
women <10 years past menopause as opposed to a 16% increase in risk
among women 10–19 years past menopause and a twofold increase in
risk among women >20 years past menopause (p for trend = .01). In the
large observational Nurses’ Health Study, women who chose to start
HT within 4 years of menopause experienced a lower risk of CHD than
did nonusers, whereas those who began therapy ≥10 years after menopause appeared to receive little coronary benefit. Observational studies
include a high proportion of women who begin HT within 3–4 years of
menopause, whereas clinical trials include a high proportion of women
≥12 years past menopause; this difference helps to reconcile some of the
apparent discrepancies between the two types of studies.
For the outcome of stroke, WHI participants assigned to estrogenprogestin or estrogen alone were ∼35% more likely to suffer a stroke
than those assigned to placebo. Whether or not age at initiation of
HT influences stroke risk is not well understood. In the WHI and the
Nurses’ Health Study, HT was associated with an excess risk of stroke
in all age groups. Further research is needed on age, time since menopause, and other individual characteristics (including biomarkers) that
predict increases or decreases in cardiovascular risk associated with
exogenous HT. Furthermore, it remains uncertain whether different
doses, formulations, or routes of administration of HT will produce
different cardiovascular effects.
Colorectal cancer Observational studies have suggested that HT
reduces risks of colon and rectal cancer, although the estimated
magnitudes of the relative benefits have ranged from 8% to 34% in
various meta-analyses. In the WHI (the sole trial to examine the issue),
estrogen-progestin was associated with a significant 38% reduction in
colorectal cancer over a 5.6-year period, although no benefit was seen
with 7 years of estrogen-only therapy. However, a modifying effect of
age was observed, with a doubling of risk with HT in women age 70–79
but no risk elevation in younger women (p for trend by age = .02).
Cognitive decline and dementia A meta-analysis of 10 case-control and
two cohort studies suggested that postmenopausal HT is associated
with a 34% decreased risk of dementia. Subsequent randomized trials
(including the WHI), however, have failed to demonstrate any benefit
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