forestall various disorders that accelerate after menopause, including
osteoporosis and cardiovascular disease. In 2000, nearly 40% of postmenopausal women age 50–74 in the United States had used HT. This
widespread use occurred despite the paucity of conclusive data, until
recently, on the health consequences of such therapy. Although many
women rely on their health care providers for a definitive answer to the
question of whether to use postmenopausal hormones, balancing the
benefits and risks for an individual patient is challenging.
Although observational studies suggest that HT prevents cardiovascular and other chronic diseases, the apparent benefits may result
at least in part from differences between women who opt to take
postmenopausal hormones and women who do not. Those choosing HT tend to be healthier, have greater access to medical care, are
more compliant with prescribed treatments, and maintain a more
health-promoting lifestyle. Randomized trials, which eliminate these
confounding factors, have not consistently confirmed the benefits
found in observational studies. Indeed, the largest HT trial to date, the
Women’s Health Initiative (WHI), which examined more than 27, 000
postmenopausal women age 50–79 (mean age, 63) for an average of 5–7
years, was stopped early because of an overall unfavorable benefit-risk
ratio in the estrogen-progestin arm and an excess risk of stroke that
was not offset by a reduced risk of coronary heart disease (CHD) in the
estrogen-only arm.
The following summary offers a decision-making guide based on a
synthesis of currently available evidence. Prevention of cardiovascular
disease is eliminated from the equation due to lack of evidence for such
benefits in recent randomized clinical trials.

Definite Benefits • Symptoms of menopause Compelling evidence,
including data from randomized clinical trials, indicates that estrogen
therapy is highly effective for controlling vasomotor and genitourinary
symptoms. Alternative approaches, including the use of antidepressants (such as paroxetine, 7.5 mg/d; or venlafaxine, 75–150 mg/d),
gabapentin (300–900 mg/d), clonidine (0.1–0.2 mg/d), or vitamin E
(400–800 IU/d), or the consumption of soy-based products or other
phytoestrogens, may also alleviate vasomotor symptoms, although they
are less effective than HT. Paroxetine is the only nonhormonal drug
approved by the U.S. Food and Drug Administration for treatment of
vasomotor symptoms. Bazedoxifene, an estrogen agonist/antagonist,
in combination with conjugated estrogens has also received approval
for vasomotor symptom management. For genitourinary symptoms,
the efficacy of vaginal estrogen is similar to that of oral or transdermal
estrogen; oral ospemifene is an additional option.
Osteoporosis  (See also Chap. 425)
Bone density By reducing bone turnover and resorption rates, estrogen slows the aging-related bone loss experienced by most postmenopausal women. More than 50 randomized trials have demonstrated
that postmenopausal estrogen therapy, with or without a progestogen,
rapidly increases bone mineral density at the spine by 4–6% and at the
hip by 2–3% and that those increases are maintained during treatment.
Fractures Data from observational studies indicate a 50–80% lower
risk of vertebral fracture and a 25–30% lower risk of hip, wrist, and
other peripheral fractures among current estrogen users; addition of
a progestogen does not appear to modify this benefit. In the WHI,
5–7 years of either combined estrogen-progestin or estrogen-only
therapy was associated with a 33% reduction in hip fractures and
25–30% fewer total fractures among a population unselected for osteoporosis. Bisphosphonates (such as alendronate, 10 mg/d or 70 mg once
per week; risedronate, 5 mg/d or 35 mg once per week; or ibandronate,
2.5 mg/d or 150 mg once per month or 3 mg every 3 months IV) and
raloxifene (60 mg/d), a selective estrogen receptor modulator (SERM),
have been shown in randomized trials to increase bone mass density
and decrease fracture rates. Other options for treatment of osteo
porosis are bazedoxifene in combination with conjugated estrogens and
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Definite Risks • Endometrial cancer (with estrogen alone) A combined
analysis of 30 observational studies found a tripling of endometrial
cancer risk among short-term users (1–5 years) of unopposed estrogen and a nearly tenfold increased risk among long-term users (≥10
years). These findings are supported by results from the randomized
Postmenopausal Estrogen/Progestin Interventions (PEPI) trial, in
which 24% of women assigned to unopposed estrogen for 3 years
developed atypical endometrial hyperplasia—a premalignant lesion—
as opposed to only 1% of women assigned to placebo. Use of a progestogen, which opposes the effects of estrogen on the endometrium,
eliminates these risks and may even reduce risk (see later).
Venous thromboembolism A meta-analysis of observational studies
found that current oral estrogen use was associated with a 2.5-fold
increase in risk of venous thromboembolism in postmenopausal
women. A meta-analysis of randomized trials, including the WHI,
found a 2.1-fold increase in risk. Results from the WHI indicate a
nearly twofold increase in risk of pulmonary embolism and deep vein
thrombosis with estrogen-progestin and a 35–50% increase in these
risks with estrogen-only therapy. Transdermal estrogen, taken alone
or with certain progestogens (micronized progesterone or pregnane
derivatives), appears to be a safer alternative with respect to thrombotic risk.
Breast cancer (with estrogen-progestin) An increased risk of breast
cancer has been found among current or recent estrogen users in
observational studies; this risk is directly related to duration of use. In
a meta-analysis of 51 case-control and cohort studies, short-term use
(<5 years) of postmenopausal HT did not appreciably elevate breast
cancer incidence, whereas long-term use (≥5 years) was associated
with a 35% increase in risk. In contrast to findings for endometrial
cancer, combined estrogen-progestin regimens appear to increase
breast cancer risk more than estrogen alone. Data from randomized
trials also indicate that estrogen-progestin raises breast cancer risk. In
the WHI, women assigned to receive combination hormones for an
average of 5.6 years were 24% more likely to develop breast cancer than
women assigned to placebo, but 7.1 years of estrogen-only therapy did
not increase risk. Indeed, the WHI showed a trend toward a reduction
in breast cancer risk with estrogen alone, although it is unclear whether
this finding would pertain to formulations of estrogen other than
conjugated equine estrogens or to treatment durations of >7 years. In
the Heart and Estrogen/Progestin Replacement Study (HERS), 4 years
of combination therapy was associated with a 27% increase in breast
cancer risk. Although the latter finding was not statistically significant,
the totality of evidence strongly implicates estrogen-progestin therapy
in breast carcinogenesis.
Some observational data suggest that the length of the interval
between menopause onset and HT initiation may influence the association between such therapy and breast cancer risk, with a “gap time”
of <3–5 years conferring a higher HT-associated breast cancer risk.
(This pattern of findings contrasts with that for CHD, as discussed
later in this Chapter.) However, this association remains inconclusive
and may be a spurious finding attributable to higher rates of screening
mammography and thus earlier cancer detection in HT users than in
nonusers, especially in early menopause. Indeed, in the WHI trial, hazard ratios for HT and breast cancer risk did not differ among women
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BENEFITS AND RISKS OF POSTMENOPAUSAL HORMONE THERAPY
See Table 413-1.

parathyroid hormone (teriparatide, 20 μg/d SC). These agents, unlike 2383
estrogen, do not appear to have adverse effects on the endometrium or
breast. Increased physical activity, adequate calcium intake (1000–1200
mg/d through diet or supplements in two or three divided doses), and
adequate vitamin D intake (600–1000 IU/d) may also reduce the risk of
osteoporosis-related fractures. According to the Institute of Medicine’s
2011 report, 25-hydroxyvitamin D blood levels of ≥50 nmol/L are
sufficient for bone-density maintenance and fracture prevention. The
Fracture Risk Assessment (FRAX) score, an algorithm that combines
an individual’s bone-density score with age and other risk factors to
predict her 10-year risk of hip and major osteoporotic fracture, may be
of use in guiding decisions about p
 harmacologic treatment (see www
.shef.ac.uk/FRAX/).
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