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Estrogen and progestogen therapy in postmenopausal
women
The Practice Committee of the American Society for Reproductive Medicine
American Society for Reproductive Medicine, Birmingham, Alabama
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ormone therapy (HT) can be used to manage problems asso-
iated with the decline in ovarian estrogen production after
enopause. Menopause occurs naturally when the ovarian fol-

icular pool is functionally exhausted or can be induced by
urgical removal of both ovaries. The resulting hypoestrogenic
tate may adversely affect estrogen target tissues, which include
he brain, skeleton, and skin, as well as the cardiovascular and
enitourinary systems. The concentration and function of hor-
one receptors varies in these organs and systems. Differences

n genetics, body mass index, and body habitus also may
nfluence the levels of endogenous estrogen and androgen in
ostmenopausal women. The frequency and severity of meno-
ausal symptoms, the reaction of target tissues to estrogen
eficiency, and the response to HT varies significantly among
omen.

OALS OF THERAPY
here are two broad categories of menopausal hormone

herapy: estrogen alone therapy (ET) and estrogen combined
ith progestogen therapy (E/PT). For the purposes of this
ocument, the term progestogen refers to natural proges-
erone as well as synthetic congeners of progesterone
progestins).

The goals of menopausal hormone therapies are to
1] reduce symptoms resulting from estrogen depletion,
ncluding hot flushes, sleeplessness, lethargy, and de-
ressed mood; [2] treat urogenital atrophy and vaginal
ryness; and [3] minimize the risk of disorders that may
e more frequent during hormone treatment.

Although ET and E/PT may improve a woman’s quality of
ife, each woman has a unique risk profile which might lead
o more, or less, benefit from HT. Patient preferences, as well
s evidence from medical research, influence management
ecisions. As a result, a standard treatment applied to all
enopausal women will not meet the needs of many indi-

idual women. Health care providers should therefore con-
ider the relative balance between the benefits and risks of
reatment for each patient before drawing conclusions or
ecommending HT (Tables 1 and 2). In addition, that judg-
ent, compliance with the prescribed treatment, and any

ssociated side effects should be reassessed periodically, and
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ewly published research findings must be incorporated into
atient care decisions.

This Educational Bulletin focuses first on the effective-
ess of HT for relieving vasomotor and urogenital symptoms
nd on the side effects associated with such treatment. Next,
t considers the evidence concerning the effects of HT on the
isk of osteoporosis and related fractures and on the risks of
oronary artery disease, dementia, and colorectal cancer.
inally, it seeks to evaluate the longer-term effects of HT on

he risks of stroke; venous thromboembolism; and cancer of
he breast, endometrium, and ovary.

REATMENT OF ESTROGEN DEFICIENCY SYMPTOMS
eurovascular Symptoms
he principal symptom of the early menopausal years is the
asomotor (hot) flush. Hot flushes and night sweats are
xperienced by 50%–85% of postmenopausal women and
ause significant distress for approximately 25%. Sleep dis-
urbances caused by nocturnal hot flushes and sweating can
ead to lethargy and depressed mood, although depression is
qually common in premenopausal and postmenopausal
omen. Vasomotor symptoms are more common and more

evere after a surgical menopause. The frequency of
ot flushes decreases with time. In the Postmenopausal
strogen/Progestin Interventions (PEPI) trial, the percentage
f women taking placebo who experienced vasomotor symp-
oms declined from 56% at baseline to 30% in year 3 (1).
nly a small percentage of women continue to suffer from
asomotor flushes 10 years after their menopause. Fifteen
ears after menopause, approximately 3% of women report
ery frequent hot flushes, and 12% report moderate to severe
ot flushes (2, 3).

HT is the most effective treatment for hot flushes and also
ecreases sleep disturbances, thereby improving quality of
ife. The value of such treatment has been demonstrated in
umerous randomized controlled trials (RCTs). A systematic
eview of 24 RCTs involving 3,329 women who had moderate
o severe intensity hot flushes found that HT reduced the fre-
uency of hot flushes by about 18 per week or by about 75%
95% confidence interval [CI], 64.3–82.3) compared with pla-
ebo. The severity of vasomotor symptoms also was reduced
ignificantly (odds ratio [OR] 0.13, 95% CI, 0.07–0.23) (4).
ne of the trials, the 3-year PEPI trial, involved 875 meno-
ausal women (mean age, 56 years) who were randomly allo-
ated to one of five treatments: placebo, estrogen alone (con-

ugated equine estrogens [CEE]), estrogen plus cyclic
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rogestogen (either medroxyprogesterone acetate [MPA] or
icronized progesterone), and estrogen plus continuous pro-

estin (MPA). All hormone treatments were more effective
han placebo in reducing hot flushes. There were no significant
ifferences between the treatments, and the size of the treatment
ffect became smaller after the first year. For instance, the
ikelihood of having severe vasomotor symptoms was approx-
mately 78% lower in the four active treatment groups than in
he placebo group during the first year of treatment (summary
elative rate [RR] 0.22, 95% CI, 0.17–0.30) and approximately
0% lower during the third year of treatment (summary RR
.40; 95% CI, 0.30–0.53). The estimated number needed to
reat (NNT) for the first year effect is approximately two: for
very two patients treated during the first year, one would report

TABLE 1
Frequently cited studies of estrogen and estroge

Title A

Randomized controlled trials
Postmenopausal Estrogen/Progestin

Interventions Trial
P

Heart and Estrogen/progestin
Replacement Study

H

Women’s Health Initiative Hormone Trials W

Observational studies
The Nurses Health Study N
The Million Women Study M
WHI Observational Study W

Note: WHI � Women’s Health Initiative.

ASRM Practice Committee. E/PT in postmenopausal women. Fertil Steril 2006.

TABLE 2
Estimated risks from randomized controlled trial
osteoporosis events associated with unopposed

Estrogen and

WHI

Outcome RH 95% CI

CHD 1.2 0.97–1.60
Stroke 1.4 0.86–2.31
VTE 2.1 1.26–3.55
Breast Ca 1.2 0.97–1.59
Colon Ca 0.6 0.32–1.24
Hip fracture 0.6 0.33–1.33

Note: WHI � Women’s Health Initiative (26, 27, 47, 81);
(24); RH � adjusted relative hazards; CI � confidenc
thromboembolism.
ASRM Practice Committee. E/PT in postmenopausal women. Fertil Steril 2006.

S76 ASRM Practice Committee E/PT in postmenopausal wom
ewer severe vasomotor symptoms. During the third year, be-
ause the placebo group was experiencing fewer symptoms, the
NT would rise to six patients. In the Heart and Estrogen/
rogestin Replacement Study (HERS), HT reduced hot flashes,
rouble sleeping, and vaginal dryness more than placebo among
omen who were on average 18 years postmenopausal (mean

ge, 67 years), and the benefit was greatest for younger women
ho were symptomatic at study entry (2).

The following summarizes existing evidence regarding
he effects of HT on vasomotor symptoms:

HT reduces the number of hot flushes by about 18 per
week more than placebo (4).

rogestin treatment.

nym Citation

Greendale et al., 1998 (1)

S Hulley et al., 1998 (24)

HT E/PT: Writing Group, 2002 (26); ET: The
WHI Steering Committee, 2004 (27)

Grodstein et al., 2000 (39)
Beral et al., 2003 (85)

OS Chlebowski et al., 2005 (83)

r important cardiovascular, cancer and
rogen and combined estrogen and progestin.

estin Unopposed

HERS WHI

95% CI RH 95% CI

9 0.80–1.20 0.95 0.79–1.16
3 0.89–1.70 1.39 0.97–1.99
9 0.89–8.75 1.33 0.86–2.08
0 0.77–2.19 0.77 0.57–1.06
9 0.32–1.49 1.08 0.63–1.86
9 0.48–2.46 0.61 0.33–1.11
S � Heart and Estrogen/progestin Replacement Study
terval; CHD � coronary heart disease; VTE � venous
n-p

cro

EPI

ER

HI-

HS
WS
HI-
s fo
est

prog

RH

0.9
1.2
2.7
1.3
0.6
1.0
HER
e in
en Vol. 86, Suppl 4, November 2006
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The effect is greatest during the first year of treatment (1).
There are no significant differences between the
effects of different types of estrogen or routes of
administration (5, 6).
Any influence of progestogen treatment, in continuous or
cyclic forms, cannot be determined from the trial evidence
(5, 6).

With respect to secondary benefits, estrogen increased
eelings of well-being in several trials (7–9). However, in the
EPI trial, cognitive-affective symptoms such as forgetful-
ess (present in 34% of subjects at baseline), feeling easily
istracted (25%), and difficulty concentrating (24%) were
ot changed by ET or E/PT compared with placebo after one
ear or three years of treatment (1). Symptoms of anxiety
ere present in only 5% at baseline and were unchanged
ver three years in each arm of the PEPI trial. In the HERS
econdary prevention trial that compared E/PT with placebo,
T improved health-related quality of life measures only in

hose women who had menopausal symptoms at baseline (2).

The Women’s Health Initiative (WHI) primary prevention
rial of continuous combined E/PT involved women who
ere mainly symptom free and was not designed to evaluate

he effects of treatment on menopausal symptoms. Never-
heless, quality-of-life measures were collected at baseline
nd at one year in all women and at three years in a subgroup
f 1,511 of the 16,608 women randomized to receive pla-
ebo or E/PT. After one year, E/PT had no significant effects
n general health, vitality, mental health, depressive symp-
oms, or sexual satisfaction, but there were small significant
mprovements in sleep disturbance, physical functioning,
nd bodily pain. At three years, there were no significant
enefits observed in any quality-of-life outcomes. Among
omen 50 to 54 years of age with moderate-to-severe vaso-
otor symptoms at baseline, E/PT improved vasomotor

ymptoms and sleep disturbance but did not affect other
uality-of-life outcomes (3).

Whether women with estrogen deficiency symptoms have
different risk of cardiovascular disease, osteoporosis, and

ancer than those who do not have such symptoms is un-
nown because women with severe hot flushes were largely
xcluded from participation in the WHI trials, which were
he only studies designed to evaluate all of these endpoints.

omen who experience significant vasomotor symptoms
end to be thinner and have lower endogenous estrogen
evels. In a single large cohort study of elderly postmeno-
ausal women, cardioprotective effects were limited to
omen who had a lower body mass index (10), but most

tudies were not designed with sufficient power to perform
uch explanatory analyses.

rogenital Symptoms
strogen is an effective treatment for symptoms of urogen-

tal atrophy, such as vaginal dryness and sexual discomfort.

meta-analysis of ten randomized placebo-controlled trials g

ERTILITY & STERILITY�
ound significant improvement in all outcomes evaluated:
yspareunia, related symptoms, and the physician’s assess-
ent (11). The vaginal route of administration achieved

etter symptomatic relief than oral, transdermal, or paren-
eral routes of administration. Few of the studies included in
he analysis evaluated whether treatment benefits extended
eyond 6 months.

Estrogen also has been recommended for the treatment of
rinary incontinence, a problem that affects 5% to 14% of
omen age 60 years or older. The presence of estrogen

eceptors in urethral mucosa and smooth muscle suggests
hat estrogen might improve symptoms of urinary inconti-
ence. In a meta-analysis including five RCTs involving a
otal of 117 subjects, subjective improvement in symptoms
f urinary incontinence was significantly greater in women
ho received ET than in those who received placebo (12).
owever, HERS reported contrasting results from a consid-

rably larger trial involving 2,763 postmenopausal women;
mong the 1,525 participants who reported at least one
pisode of urinary incontinence per week, E/PT was associ-
ted with a worsening of incontinence symptoms compared
ith the placebo group (13). After an average follow-up of
.1 years, incontinence had worsened in 38.4% of the hor-
one-treated group and 28.4% of the placebo group. In the
HI trials, for the one third of women who were continent

t baseline, estrogen alone and E/PT increased the incidence
f urinary incontinence of all types. Stress incontinence
eveloped in 16%–17% of the hormone groups and 9% of
he placebo groups. Hormone treatment also worsened uri-
ary incontinence in women who were incontinent at base-
ine (14).

ide Effects Associated With Treatment of Symptoms
rregular or withdrawal bleeding during HT is a frequent
eason for early discontinuation of treatment (15). Factors
hat favor continuation of treatment are those associated with
ess likelihood of bleeding: hysterectomy, an older age when
nitiating treatment, age greater than 60 years, use of con-
inuous combined rather than sequential E/PT, and a suffi-
ient dose of progestin in continuous combined E/PT (16–
8). In a multicenter RCT involving 1,724 postmenopausal
omen, bleeding was reported in 15% of estrogen only

ycles, in 18% of continuous combined E/PT cycles, and in
4% of the sequential E/PT cycles (17). In one trial, 208 of
73 women who had not had a hysterectomy had vaginal
leeding during treatment with estradiol valerate (19). In five
CTs involving continuous combined treatment regimens,
leeding rates were approximately 35% at cycle 2 or 3, 24%
t cycle 6, and 16.5% (95% CI, 14.5–18.9) at cycle 12.
verall, bleeding is least likely with continuous combined
/PT regimens.

In the subgroup of women in the WHI E/PT trial who had
o breast tenderness at baseline, the group receiving E/PT
eveloped breast tenderness more often than the placebo

roup (9.3% vs. 2.4%) (20). Breast pain was present at

S77
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aseline in 4% of women in the PEPI trial. Compared with
lacebo treatment, breast symptoms were not worse with
nopposed estrogen, but were approximately two-fold
ore likely with each of the three progestin formulations.
or every 21 (95% CI, 12–90) patients treated with pro-
estin formulations for three years, there would be one
ore with worse breast symptoms than in 21 placebo-

reated women (1).

Musculoskeletal symptoms were commonly reported by
ubjects before treatment in the PEPI trial, including aches
nd pains (48%), joint pain (44%), muscle stiffness (42%),
nd skull and neck aches (34%) (1). Musculoskeletal symp-
oms were significantly improved in women receiving treat-
ent with conjugated estrogens and cyclic or continuous
PA. The frequency of headache was not significantly

hanged during treatment. In the PEPI trial, 32% of women
eported concerns about perceived weight gain during HT at
aseline. However, the proportion reporting the complaint
as decreased in the hormone treatment groups at 12 and 36
onths, and the reduction was significant in those who

eceived treatment with CEE and continuous MPA (odds
atio 0.61; 95% CI, 0.41–0.91) (1).

HERS observed that standard HT dosages in elderly
omen were associated with increased complaints of vaginal
ischarge, genital irritation, uterine bleeding, and breast
ymptoms. Uterine bleeding occurred in 31% of the HT
roup and spotting in another 33%, during the first year of
he study. Those frequencies decreased to 11% and 20%,
espectively, during the fourth year. By comparison, uterine
leeding and spotting occurred in 2% and 13% of placebo-
reated women during year 1 and in 2.5% and 6% during
ear 4. There was no difference between the HT and placebo
roups in reported weight gain (2). In the WHI E/PT study,
3% of women in the hormone group required evaluation
ith endometrial biopsy for bleeding compared with 6% of
omen in the placebo group (P�.001) (21).

ORMONE USE TO PREVENT DISEASE
steoporosis and Fractures
steoporosis is common in white postmenopausal women

TABLE 3
Randomized controlled trials and hip fracture wi

Authors Exposu

Hulley et al., 2002 (52) Estrogen/pr
Komulainen et al., 1998 (24) All hormone
WHI 2002 (25) Estrogen/pr
WHI 2004 (26) Estrogen
Summary
ASRM Practice Committee. E/PT in postmenopausal women. Fertil Steril 2006.
nd causes 1.5 million fractures per year in the United States 1

S78 ASRM Practice Committee E/PT in postmenopausal wom
22). Hip fracture is the most severe consequence of osteo-
orosis, and its incidence in women rises exponentially from
pproximately 100 to 1,000 per 100,000 women per year
rom age 60 to age 80 years (22). Osteoporosis is an impor-
ant risk factor for fracture, but numerous other factors
etermine fracture incidence. RCTs involving the surrogate
utcome of bone mineral density uniformly indicate that HT
aintains or improves bone mineral density in the spine,

roximal femur and radius (23). Four RCTs have evaluated
he effectiveness of HT for prevention of clinical fractures
24–27) (Table 3).

HERS involved 2,763 American women with established
eart disease (average age, 66.7 years) in which fracture
ncidence was a secondary outcome. The interventions were
.625 mg of CEEs plus 2.5 mg of MPA daily (continuous
/PT) or placebo. After a mean 4.1 years of follow-up, E/PT
id not alter significantly the likelihood of hip fracture (RR
.09; 95 % CI, 0.48–2.46) or other type of fracture (RR 0.93;
5 % CI, 0.73–1.20) (24).

A Finnish RCT with fracture incidence as the primary
utcome measure involved 464 postmenopausal women (av-
rage age, 52.7 years) who were randomly allocated to one
f four groups: E/PT alone (estradiol and cyproterone), vi-
amin D alone, E/PT plus vitamin D, or placebo. After a
ean 4.3 years follow-up, and after adjusting for baseline

one density and fracture history, the two HT groups had
ignificantly fewer nonvertebral fractures than the two
roups not receiving HT (RR 0.43; 95% CI 0.20–0.91) (25).
owever, the trial is vulnerable to small sample errors be-

ause there were only three hip fracture events, all occurring
n the non-HT groups.

In the WHI trial of E/PT versus placebo, the mean age of
he 16,608 women in the study was 63.3 years (26). Ten and
5 hip fractures per 10,000 woman-years were observed in
he E/PT and placebo groups, respectively, yielding a rela-
ive hazard of 0.66 (adjusted 95% CI, 0.33–1.33). Because
ip fracture was a secondary outcome, the 95% CI for that
utcome has been adjusted for the number of statistical
omparisons that were made.

In the WHI trial of ET versus placebo, the mean age of the

strogen and progestin or unopposed estrogen.

Relative Rate 95% CI

tin 1.09 0.48–2.46
0.43 0.20–0.91

tin 0.66 0.33–1.33
0.61 0.33–1.11
0.64 0.45–0.92
th e

re

oges
s
oges
0,739 women was 63.6 years (27). Eleven and 17 hip

en Vol. 86, Suppl 4, November 2006
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ractures per 10,000 woman-years were observed in the ET
nd placebo groups, respectively, yielding a relative hazard
f 0.61 (adjusted 95% CI, 0.33-1.11). For the four RCTs
ombined, which involved a total of 29,323 women, HT
educed the overall relative likelihood of hip fracture by
pproximately one third (RR 0.64; 95% CI 0.45–0.92) (Ta-
le 3) (24–27).

The WHI trials were the first to show a significant overall
eduction in fractures among women who were not known to
e at high risk for osteoporotic fracture. Although the ma-
ority of postmenopausal fractures are assumed to relate to
steoporoses, hip and vertebral fractures accounted for only
6% of all osteoporotic fractures and 12% of all fractures in
he WHI E/PT trial. Even with adjusted 95% CIs, the hazard
atio (HR) for any fracture in the E/PT group was signifi-
antly reduced (HR 0.76; 95% CI, 0.63–0.92) (26). In the
HI ET trial, total fractures were 30% less likely in those

eceiving ET (HR 0.70; adjusted 95% CI, 0.59–0.83) (26).

The absolute effect of E/PT and ET on hip fracture inci-
ence is small, involving only 5 and 6 fewer hip fractures per
0,000 women per year, respectively. Therefore, HT is not
arranted solely for the prevention of hip fractures. Al-

hough osteopenia and osteoporosis may be prevented and
reated with HT, alternative agents may have a better risk-
enefit ratio. Further trials are needed to compare other
reatment strategies with those including HT.

enile Dementia and Cognitive Impairment
ore than 33% of women 65 years or older will develop

ementia during their lifetime (28). In a meta-analysis that
ncluded two cohort studies and 10 case-control studies, HT
as associated with a 34% reduction in the risk of dementia

summary OR 0.66; 95% CI, 0.53–0.82) (29). There was
nsufficient information in the studies to assess the effect of
strogen or progestogen in formulation, dosage, duration, or
ime since last use. Results of three subsequent epidemio-
ogical studies are conflicting but do not change the overall
stimate of risk reduction in a meaningful way (30–32).

Memory loss is the first process to be affected in Alzhei-
er disease, but it has been difficult to demonstrate an effect

f HT on memory, either in normal women or in women
ith early dementia. A meta-analysis including nine RCTs

nd eight cohort studies that employed a variety of cognitive
ests in women free of dementia found that HT was associ-
ted with improved verbal memory, vigilance to task, reason-
ng, and motor speed; generally, benefits were limited to
ymptomatic women and were unlikely to be detected in
symptomatic women (29). Not included in the meta-analysis
as a recent report on cognitive function among healthy older
omen in the Nurses’ Health Study cohort (33); HT users

cored higher in only one of four cognitive tests. The esti-
ated risk of hormone users having a low score on the test

f verbal fluency was reduced by 30% (RR � 0.70; 95% CI,

.45–1.09); results were similar for ET and E/PT. In addi- l

ERTILITY & STERILITY�
ion, a three-year prospective study reported that prior HT
se and current use for greater than 10 years was associated
ith a reduced risk of Alzheimer disease (RR � 0.59; 95%
I, 0.36–0.96) (34).

In the Women’s Health Initiative Memory Study
WHIMS), neither ET nor E/PT prevented mild cognitive
mpairment (MCI) (35–37). In the ET trial, 76 participants
ere diagnosed with MCI in the CEE group compared with
8 in the placebo group (HR 1.34; 95% CI, 0.95–1.89) (37).
n the E/PT trial, 63 participants were diagnosed with MCI in
he E/PT group versus 59 in the placebo group (HR, 1.07;
5% CI, 0.74–1.55) (35). When data from both trials were
ooled as planned in the original WHIMS protocol, the
ombined HR was 1.25 (95% CI, 0.97–1.60). Annual assess-
ents of global cognitive function in the WHIMS E/PT trial

howed no difference between groups (36).

In the WHI ET trial, 47 participants were diagnosed with
robable dementia, of whom 28 were assigned to CEE and
9 to placebo (HR, 1.49; 95% CI, 0.83–2.66) (36). In the
/PT study, the HR for probable dementia was 2.05 (95%
I, 1.21–3.48) in women who received E/PT compared with

hose who received placebo. There were 45 and 22 cases of
robable dementia per 10,000 woman-years in the E/PT and
lacebo groups, respectively. Approximately 50% of cases
ere classified as Alzheimer disease in each group. Approx-

mately 12.5% of cases in the E/PT group were classified as
ascular dementia compared with 5% in the placebo group
35). Incidence rates for probable dementia in the ET trial
ere statistically similar to those observed in the E/PT trial

P�.11). For both WHIMS trials, the pooled likelihood of
robable dementia was 1.76 (95% CI, 1.19–2.60; P�.005)
n the hormone groups compared with the placebo groups
37). In the WHIMS E/PT study, cases of probable dementia
ppeared in the first year of treatment in both the E/PT and
lacebo groups, suggesting that some subjects had cognitive
ecline at baseline.

The level I evidence does not support a role for ET or
/PT in the prevention of cognitive impairment or dementia
nd suggests that HT is unlikely to slow the progression of
ymptoms.

oronary Heart Disease
ardiovascular disease is the leading cause of death in post-
enopausal women. Coronary heart disease (CHD) rates are

ower in premenopausal women than in men of comparable
ge, but the incidence rises after the menopause to approx-
mately 3 to 5 cases per 1,000 per year in low-risk women
26, 27). The association of an increasing risk with post-
enopausal estrogen deficiency motivated trials of HT treat-
ent as a preventive measure. The potential effectiveness of
T in preventing CHD has been evaluated in three types of

tudies: epidemiological studies (the most common); RCTs
valuating intermediate outcomes; and, finally, the highest

evel of evidence, RCTs that evaluated primary or secondary
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revention of CHD using definitive outcomes such as non-
atal myocardial infarction (MI) and CHD death.

pidemiological studies

summary of epidemiological studies that appeared in a
996 World Health Organization Technical Report sug-
ested that HT use reduced the risk of nonfatal MI or
HD death by 44% (summary RR 0.56; 95% CI, 0.51–
.61), compared with no use (38). In a subsequent analysis
rom the Nurses Health Study, the relative risk of a major
oronary event (nonfatal MI or CHD mortality) was lower
mong current users of HT compared with never users.
fter adjustment for cardiovascular risk factors, the rela-

ive risk was 0.61 (95% CI, 0.52– 0.71) (39). Among
omen taking oral conjugated estrogens, the reduction in

isk for 0.3-mg and 0.625-mg daily dosages and for con-
ugated estrogens plus progestin was similar. In the epi-
emiologic studies, ET was the dominant treatment and
rogestogen diminished some of the intermediate effects
f ET on lipids and other heart disease risk factors.
owever, in five epidemiological studies which provided

nformation about ET and E/PT exposure, the average risk
eduction was 39% (95% CI, 27%– 49%) with ET and
1% (95% CI, 13%– 45%) with E/PT (40).

ntermediate outcome RCTs

he results of RCTs that have evaluated intermediate out-
omes are less consistent than those observed in epidemio-
ogic studies, but many studies recorded favorable effects of
T on lipid profiles, including lipoprotein (a) (23, 41–44).
owever, HT does not slow the progression of coronary

rtery atherosclerosis as estimated by angiographic measure-
ents of coronary artery diameter. In the Estrogen Replace-
ent and Atherosclerosis Trial (41), angiographic endpoints
ere used to determine the effect of ET and E/PT on the
rogression of atherosclerosis in 309 postmenopausal
omen with documented CHD who were followed for an

verage of 3.2 years. Neither conjugated estrogens alone
0.625 mg/d) nor continuous combined HT (0.625 mg con-
ugated estrogens plus 2.5 mg MPA per day) affected the
rogression of coronary atherosclerosis when compared with
lacebo treatment, even though lipoprotein profiles were
mproved in both HT groups (41). Corresponding results
ere found in the Women’s Estrogen-progestin Lipid Low-

ring Hormone Atherosclerosis Regression Trial, which ex-
mined HT regimens using 17�-estradiol with or without
yclic MPA (45).

rimary prevention RCTs

he most valid evidence about primary prevention of coro-
ary artery disease comes from RCTs with clinical event
utcomes, and, in such trials, there is little evidence of
enefit from E/PT (26) or ET (46). Only the WHI trials had
linical cardiovascular outcomes as primary endpoints and

ufficient power to evaluate benefit or risk. C

S80 ASRM Practice Committee E/PT in postmenopausal wom
In the WHI E/PT primary prevention trial (26), there were 37
nd 30 CHD events per 10,000 woman-years in the E/PT and
lacebo groups, respectively, indicating that E/PT was associ-
ted with a small but significant increase in CHD risk (HR 1.29;
5% CI, 1.02–1.63). The increased CHD risk occurred despite
significant 12.7% reduction in low-density lipoprotein cho-

esterol and 7.3% increase in high-density lipoprotein choles-
erol with E/PT relative to placebo. Most of the excess CHD
isk was in nonfatal MI events, excluding silent MI (HR 1.30;
5% CI, 1.01–1.67) (47). Deaths due to cardiac disease were
ot significantly increased (15 and 13 per 10,000 woman-years
n E/PT and placebo-treated groups, respectively). In the final
nalysis of the WHI E/PT trial, the HR was lower and less
ignificant, 1.24 (95% CI, 1.00–1.54). A significantly higher
isk was observed only in the first year of E/PT treatment (HR
.81; 95% CI, 1.09-3.01), and risk did not correlate with age at
tudy entry, body mass index, presence of vasomotor symp-
oms, or use of aspirin or statins. An excess risk of CHD was
bserved in E/PT-treated women who were more than 20 years
ostmenopausal at the time of study entry or had higher base-
ine levels of low-density lipoprotein cholesterol (47). In the

HI ET primary prevention trial (46), there were similar num-
ers of CHD events in the ET and placebo groups, 53 and 56
er 10,000 woman-years, respectively, indicating that ET did
ot cause a significant increase in CHD risk (HR 0.95; 95% CI,
.79–1.16).

One criticism of the WHI study reports is that they pro-
ided no specific information about cardiovascular risks
mong women who started to use hormones soon after the
enopause, before atherosclerotic heart disease was estab-

ished. In the ET trial, the risk increased with age, although
he trend was not significant (P�.07) (Fig. 1).

The HR for CHD associated with ET among women
0–59 years was 0.63 (95% CI, 0.36–1.08) (46). In the E/PT
rial, a trend with age was not apparent, but the HRs in-
reased with years since menopause (P�.33). For E/PT use
ithin 10 years of the menopause, the HR was 0.89 (27).
ew data from the Nurses Health Study cohort also sup-
ort the possibility that initiation of HT soon after onset of
enopause or at younger age might influence CHD risk

48). Among women similar to those in the WHI studies
tarting hormones within four years of menopause, major
HD risk was significantly reduced: the adjusted RR

95% CI) was 0.62, (0.52– 0.76) and 0.71 (0.56 – 0.89) for
T and E/PT, respectively. Risks were not significantly

educed when treatment began 10 or more years after
enopause: RR was 0.87 (0.69 –1.10) and 0.90 (0.62–

.29) for ET and E/PT, respectively.

The findings of a meta-analysis of pooled data from 30
rials involving a total of 26,708 participants are pertinent to
ssues concerning age and years after menopause (49). HT
educed total mortality in trials among younger women
mean age �60 years) (OR 0.61; CI, 0.3–0.95) but not in
hose among older women (mean age �60 years) (OR 1.03;

I, 0.90–1.18). In the trials with younger women, there were
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4 deaths per 10,000 women, and in the trials with older
omen, there were 175 deaths per 10,000 women.

The absolute beneficial effects among younger women are
mall. Among women aged 50–59 years in the ET trial, there
ere 17 and 27 CHD events per 10,000 per year in the ET

nd placebo groups, respectively (46). If this were not a
ubgroup analysis, and if the finding were significant, the
NT would be 1,000; that is, 1,000 women treated for one
ear would have one less CHD event than 1,000 women
reated with placebo. Thus, it is unlikely that hormonal
ffects would make a large contribution to cardiovascular
ortality in younger women.

econdary prevention

mong women with a history of MI or clinically significant
oronary artery disease, secondary prevention of CHD is an
mportant goal. Because clinical events are more frequent in
omen with heart disease, these trials can achieve the re-
uired power with a smaller sample size. Among the sec-
ndary prevention trials, only two had clinical cardiovascu-
ar outcomes as primary endpoints: the HERS trial of E/PT
eported in 1998 (24) and the Estrogen for Prevention of
eInfarction Trial (ESPRIT) of ET reported in 2002 (50).

The HERS secondary prevention trial involved 2,763
omen age 55–80 years (mean age, 66.7 years) with coro-
ary artery disease who were postmenopausal and had an
ntact uterus (24). During an average follow-up of 4.1 years,
reatment with oral E/PT (0.625 mg of CEE plus 2.5 mg of

PA) had no effect on MI or CHD death (relative hazard
.99; 95% CI, 0.80–1.22). There was a pattern of early
ncrease in CHD events with a time trend toward fewer CHD

FIGURE 1

WHI hormone trials and CHD (nonfatal myocardial inf
CEE use, relative hazard for CHD by age. Right pane
since menopause. Bubble point size is proportional t
from The Women’s Health Initiative Steering Commit

ASRM Practice Committee. E/PT in postmenopausal women. Fertil Steril 2006.
vents in years 4 and 5. HERS II, a follow-up open label a

ERTILITY & STERILITY�
bservational study of 2.7 years’ duration, showed that the
ower rates of CHD events observed among women in the
nal years of HERS did not persist during the additional
ears of observation (51). After 6.8 years, E/PT did not
educe the risk of cardiovascular events in women with
reexisting coronary artery disease. The smaller ESPRIT
tudy randomized 1,017 postmenopausal women aged
0–69 years of age (mean age, 62.6 years) with a recent first
I to placebo or ET (2 mg estradiol valerate daily) for two

ears. The frequency of nonfatal reinfarction or cardiac
eath did not differ between the two groups (rate ratio 0.99;
5% CI, 0.70–1.41) (50). The results of HERS and HERS II
uggest that E/PT should not be used for secondary preven-
ion of cardiac events in women with CHD. Secondary
nalysis of HERS identified a substantial underutilization by
he study participants of medications proven effective for
econdary prevention, such as aspirin, �-blockers, and st-
tins (51). Data from ESPRIT suggests that ET administered
oon after recovery from a first MI does not reduce the risk
f subsequent cardiac events (50).

ummary of CHD-prevention studies

dequate level I evidence indicates that HT is not indicated
or either primary or secondary prevention of CHD events.
lternative health strategies and pharmaceutical agents with

stablished value should be used for primary prevention of
HD. Women with established CHD are at high risk for MI
nd cardiac death and frequently do not receive adequate
tandard therapy for secondary prevention (51). The WHI
tudy results are relevant to long-term use of E/PT among
omen aged 50–79 years who are predominantly healthy

ion and death due to CHD). Left panel: unopposed
EE and MPA use, relative hazard for CHD by years
ight (inverse of the variance). (Data for the figure

27] and Manson et al [47]).
arct
l: C
o we
tee [
nd free from estrogen-deficiency symptoms. Although risks
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ay vary with lower doses, different formulations, and non-
ral routes of HT administration, a review of products used
n hormone therapy studies over the last 15 years suggests
hat the effects would be similar to those found in the WHI
tudies (52).

olon Cancer
olorectal cancer incidence in postmenopausal women is
pproximately 16 cases per year per 10,000 women (26, 27).
ge, family history, and diet are risk factors, and the use of
ral contraception, ET, and E/PT has been associated with
educed risks (53). One possible biological rationale for
educed risk would be a decrease in the concentrations of
econdary bile acids, which are potentially tumor promoting,
hypothesis based on the lower risk observed among women
ho have been pregnant or taking HT. Another possibility is

inked to the dominant estrogen receptor (ER) subtype in the
olonic mucosa, which is ER�. Evidence has emerged that
his subtype is significantly decreased in colonic tumors
rom women.

The epidemiological evidence was summarized in a
eta-analysis that which included 25 studies and distin-

uished between risk of colon cancer and risk of rectal
ancer (53). Rectal cancer incidence was not affected by
T use. However, recent use of HT was associated with a
3% reduction in the risk for colon cancer (RR 0.67; 95%
I, 0.59 – 0.77). In a second meta-analysis, current users
f HT had a 34% lower risk of colon cancer (RR 0.66;
5% CI, 0.59 – 0.74) (54).

Two of three trials that include data relating to this ques-
ion are consistent with a potentially reduced risk. After 6.8
ears in HERS and follow-up, there were 2.5 and 3.1 colon
ancer cases per 1,000 woman years in the E/PT and placebo
roups, respectively (relative hazard [RH] 0.81; 95% CI,
.46–1.45) (55). In the WHI E/PT trial, there were 9 and 16
ew invasive colorectal cases per 10,000 woman-years in the
/PT and placebo groups, respectively (RH 0.56; adjusted
5% CI, 0.38–0.81) (56). The reduction in risk was mainly
ue to a decrease in local as opposed to regional or meta-
tatic cancers. Within the category of regional and metastatic
isease, the E/PT group had a greater number of positive
ymph nodes (3.6 vs. 1.6). In the WHI ET trial, there were 17
nd 16 new colorectal cases per 10,000 woman-years in the
T and placebo groups, respectively (RH 1.08; adjusted 95%
I 0.63–1.86) (27). While the trial findings remain promis-

ng for E/PT, reduced colorectal cancer risk currently is not
n indication to prescribe ET or E/PT.

More research is needed into the mechanisms by which
strogen and progestogen might influence the development
f colon cancer. Results might guide focused trials to eval-
ate whether the observed reduced incidence is due to hor-

one use or alternative actions. s

S82 ASRM Practice Committee E/PT in postmenopausal wom
ISORDERS THAT MAY BE MORE FREQUENT WITH
ORMONE TREATMENT
troke
he incidence of stroke among otherwise healthy postmeno-
ausal women is approximately 2 per 1,000 per year, and
pproximately 75% of strokes are ischemic (26, 27, 57, 58).
here was no conclusive evidence for a beneficial or harmful
ffect of HT on stroke risk in 29 different epidemiological
tudies, although stroke endpoints and HT definitions were
nconsistent (59). The Nurses Health Study reported a trend
oward increased risk with combined continuous E/PT. Only
small nonsignificant increase in risk was observed for ET

RR 1.18; 95% CI, 0.95–1.46), but for E/PT the risk was
.45-fold higher (95% CI, 1.10–1.92) for any type of stroke
ompared with never users (57).

Stroke risk associated with E/PT now has been addressed
s a secondary outcome in the HERS and WHI studies. In
ERS and HERS II, combined continuous E/PT was not

ssociated with an increased risk for transient ischemic at-
ack (RH 0.90; 95% CI, 0.84–1.43) or ischemic stroke (RH
.18; 95% CI, 0.84–1.43) compared with placebo, but HERS
acked the necessary power to evaluate these small relative
hanges in risk (58). Overall, the RH for any stroke was 1.23
0.89–1.70), a nonsignificant increase.

About 1% of HERS patients at baseline had atrial fibril-
ation which increases stroke risk, often due to cardioembo-
ism (60). Stroke risk was increased by more than six-fold
n these patients, but HERS did not have the power to
ssess an interaction between HT and atrial fibrillation. In

trial among patients with atrial fibrillation receiving
arfarin with or without aspirin, ET was associated with
3.2-fold (95% CI, 1.4 –7.5) increased ischemic stroke

isk compared with nonusers. The risk associated with
/PT was similar (61).

The WHI E/PT primary prevention trial (26) reported 29
nd 21 CHD events per 10,000 woman-years in the E/PT and
lacebo groups, respectively, an increase in stroke risk that
as not significant when adjusted for multiple comparisons

HR 1.41; 95% CI, 0.86–2.31). In all, 151 women (1.8%) in
he E/PT group and 107 (1.3%) in the placebo group had
trokes (62), 80% of which were ischemic. The HR was 1.44
95% CI, 1.09–1.90) for ischemic stroke and 0.82 (95% CI,
.43–1.56) for hemorrhagic stroke. There were 26 and 18
schemic strokes per 10,000 woman-years in the E/PT and
lacebo groups, respectively.

Stroke risk with ET has been addressed, also as a second-
ry outcome, in three RCTs. In the ESPRIT trial among
omen who had a history of myocardial infarction, stroke

isk with estradiol valerate treatment was 1.64 (95% CI,
.60–4.47) compared with placebo treatment (50). In the
HI ET trial, there were 44 and 32 cases of stroke per

0,000 women per year in the ET and placebo groups,
espectively, an increased risk that was verging on statistical

ignificance after adjusting for multiple statistical testing

en Vol. 86, Suppl 4, November 2006
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HR 1.39; adjusted 95% CI, 0.97–1.99) (27). Another sec-
ndary prevention trial, the Women’s Estrogen for Stroke
rial (WEST), involved 664 postmenopausal women with

ecent stroke or transient eschemic attack. ET (1 mg
icronized estradiol 17-� per day) did not reduce the risk

f subsequent stroke or mortality over the 2.8 years of
ollow-up (RR 1.1; 95% CI, 0.8 –1.6) (63).

In all five trials, the point estimate indicated increased
troke risk with HT, although no estimate was significant.
he pooled RR is 1.25 (95% CI, 1.03–1.51), which is con-
istent with an increase in absolute risk from 20 cases to 25
ases per year among 10,000 otherwise healthy postmeno-
ausal women. Note that the incidence rates were 21 and 32
er 10,000 women per year in the placebo groups of the WHI
/PT and ET trials, respectively. The effect of HT on stroke

isk appears to involve mainly the risk of ischemic stroke.
ittle is known about the characteristics of the patients who
re at greatest risk of stroke while using HT.

enous Thromboembolism
enous thromboembolism (VTE) is an uncommon but im-
ortant risk for women receiving HT. The incidence among
ealthy postmenopausal women is 16–22 cases per 10,000
omen per year (26, 64). Data from epidemiologic studies

nd RCTs consistently demonstrate an increased risk of VTE
vents in postmenopausal women who use ET or E/PT (24,
6, 64, 65). In five epidemiological studies published be-
ween 1992 and 1997 involving 592 cases of VTE of which
30 (22.0%) were in current HT users, the risk of VTE was
ncreased by approximately two-fold (typical OR 2.3; 95%
I, 1.7–3.0) (66–70). In the HERS trial, the relative risk of
TE was similar in magnitude: 2.66 (95% CI, 1.41–5.04)

55). The excess risk was 3.9 per 1,000 woman-years, and
he number needed to cause harm in 1 additional women
ith established heart disease (average age, 66.7 years) was
56 (95% CI, 157–692). VTE is not confined to the first year
f HT use, but the increased risk declines from approxi-
ately four-fold in the first year to less than two-fold after

he third year of use (24, 66, 69, 70). In HERS II, during the
.7-year unblinded follow-up period, the VTE risk declined
o a nonsignificant level (RH 1.40; 95% CI, 0.6–3.0) (55).

The WHI studies confirmed the magnitude and timing of
he VTE risk estimates from previous studies (26, 64). In the
/PT study, there were 34 and 16 VTE events per 10,000
oman-years in the E/PT and placebo groups, respectively,

n increase that was significant after adjusting for multiple
tatistical testing (HR 2.11; adjusted 95% CI, 1.26–3.55).
he relative hazard for pulmonary embolism (2.13) and deep
enous thrombosis (2.07) were similar. VTE events de-
reased over time during the study (z for trend � �2.46,
�.014) (26). In the ET trial, there were 30 and 22 VTE
vents per 10,000 woman-years in the ET and placebo
roups, respectively, and the risk increase was marginally
ignificant after adjusting for multiple statistical testing (HR

.32; adjusted 95% CI, 0.99–1.75). The VTE risk was high- 0

ERTILITY & STERILITY�
st in the first two years (64). The excess risks of VTE
ncluding pulmonary embolism and venous thrombosis (ap-
roximately 1 and 2 cases, respectively, per 1,000 women
er year in the ET and E/PT studies) were significantly
igher with use of E/PT (64).

Continuing research on the prevalence and effects of pro-
oagulation factors and the genetics of VTE risk may iden-
ify screening procedures to reduce overall risk among
omen using HT. At present, routine screening of women

or thrombophilias is not indicated prior to initiating HT.
TE risks may vary according to the route of administration
f HT because oral estrogens are associated with greater
mpact on coagulation factors than transdermal or vaginal
outes of administration. VTE risk was significantly lower
ith transdermal compared with oral administration in one

tudy (71) but not in others, and there is a need for further
esearch (72–74).

ndometrial Cancer
ndometrial cancer incidence in postmenopausal women is
pproximately 6 cases per 10,000 women per year (26).
pidemiologic studies since 1975 have consistently shown

hat unopposed estrogen increases the risk of endometrial
ancer among women having a uterus. Data from 30 case-
ontrol studies and seven cohort studies suggest that risk
mong ever users of ET is increased approximately 2.8-fold
95% CI, 2.6–3.0) over that in never users (75). Moreover,
here is a significant trend toward increasing risk of endo-
etrial cancer with increasing duration of ET; risk is 2.0-

old higher (95% CI, 1.8–2.2) with less than five years of use
nd 6.7-fold higher (95% CI, 5.9–7.6) with longer durations
f ET. After discontinuation of ET, the RR remains elevated;
isk is still 3.5 times higher (95% CI, 3.0–4.0) for up to five
ears after treatment ends and 2.5 times higher (95% CI,
.9–3.2) five and more years after discontinuing ET. The
T-associated endometrial cancer risk is similar for different
strogen preparations, and higher doses are associated with a
mall additional increase in risk (75, 76).

Combining estrogen with continuous progestogens ap-
ears to reduce the risk of endometrial cancer associated
ith ET. The Million Women Study, reporting on 716,738
enopausal women who had not had a hysterectomy, found

hat endometrial cancer risk was increased when the last
ormone use reported was unopposed estrogen (1.45; 95%
I, 1.02–2.06). Risk was lower with last use of continuous
ombined E/PT (0.71; 95% CI, 0.56–0.90) but not with
yclic E/PT (1.05; 95% CI, 0.91–1.22). Type of progestogen
id not affect risks (76).

The WHI E/PT trial confirmed that continuous E/PT has
o effect on risk for developing endometrial cancer. In the
HI trial, 5 and 6 cases of endometrial cancer were

bserved per 10,000 woman-years in the E/PT and pla-
ebo groups, respectively, yielding a small decrease in
isk that was not significant (RH 0.83; adjusted 95% CI,

.29 –2.32) (26).
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reast Cancer
reast cancer incidence in postmenopausal women is ap-
roximately 30 cases per 10,000 women per year (26). An
ssociation between breast cancer and hormone use would
e plausible because breast cancer incidence is increased by
ormonal factors such as early menarche and late menopause
77). In a 1997 reanalysis of 51 epidemiological studies on
reast cancer and hormone use, breast cancer risk increased
y 2.3% per year of hormone use (mostly estrogen use)
ompared with an increased risk of 2.8% per year of natural
elay in the onset of the menopause (78). Since then, data
ave accumulated in RCTs involving more than 30,000
omen and in epidemiological studies involving more than
.8 million women (79) (Table 4).

With use of ET, the average risk of invasive breast cancer
as 0.81 (95% CI, 0.63–1.03) in four randomized trials

nvolving 12,643 women (19, 45, 63, 80). With use of E/PT,
he average breast cancer risk was 1.24 (95% CI, 1.03–1.50)
n four randomized trials involving 19,756 women (42, 55,
1, 82). For the 19 epidemiological studies published after
997, a review estimated the average breast cancer risks to
e 1.18 (95% CI, 1.01–1.38) with current use of ET and 1.70
95% CI, 1.36–2.17) with current use of E/PT (79). The
igher average risks in the epidemiological studies may
eflect the loss of contrast in the intent-to-treat analyses of
he WHI studies because these studies dominate the RCT
verage risks. The RH for breast cancer among women
dherent to E/PT (100% contrast) was 1.49 (95% CI, 1.13–
.96) (81). In the epidemiological studies, the increased
reast cancer risk diminished soon after discontinuing hor-
ones and normalized within five years (79).

Breast cancer risk was lower in minority women com-
ared with Caucasian non-Hispanic women, among 156,570
ostmenopausal women participating in the WHI observa-
ional and randomized studies. Adjustment for breast cancer
isk factors accounted for the differences in Hispanic, Amer-
can Indian/Alaskan Native, and Asian/Pacific Island
omen. Among African Americans, however, the risk was

TABLE 4
Average estimates of breast cancer risk with hor

Unopposed

User cases RR

Randomized Controlled Trials 103 0.7
compliant women

Epidemiological studies
Current Use 2,862 1.1
Ever Use 4,193 1.0

Adapted from Collins et al, 2005 (79).

ASRM Practice Committee. E/PT in postmenopausal women. Fertil Steril 2006.
ower even after adjustment (HR 0.75; 95% CI, 0.61–0.92), a

S84 ASRM Practice Committee E/PT in postmenopausal wom
orresponding to 29 cases and 44 cases per 10,000 person
ears for African American and white women, respectively
83). In the Black Women’s Health Study, there were 615
reast cancer cases during follow-up of 32,559 women 40
ears or older over 182,629 person-years. The RR for ET
lone was 1.10 (95% CI, 0.85–1.41) and for E/PT 1.28 (95%
I, 0.98–2.70). The association of breast cancer with female
ormone use was stronger among leaner women (body mass
ndex �25) than among heavier women. Isolating prolonged
ecent use of ET or E/PT (for durations of 10 or more years),
he incidence rate ratio was 3.08 (95% CI, 1.70–5.56) in the
eaner women, compared with 1.43 and 0.91 in women with
ody mass indices of 25 to 29 and 30 or greater, respectively,
either of which was statistically significant (84).

Breast cancer risk does not vary significantly with differ-
nt types of estrogen or progestin preparations, with use of
ower dosages or with different routes of administration (79).
n six epidemiological studies, including the Million Women
tudy (85), the average relative risks with sequential and
ontinuous progestin regimens were 1.85 (95% CI, 1.72–
.99) and 1.94 (95% CI, 1.78–2.11), respectively, a differ-
nce that was not significant (79). Epidemiological studies
lso indicate that E/PT increases the risk of lobular more
han ductal breast cancer, but the number of studies remains
imited. In the collaborative study, HT did not add to the risk
ssociated with a family history of breast cancer (78). In
reast cancers that arise during HT, the stage and grade do
ot differ significantly from those in nonusers, but breast
ancers in E/PT users are significantly more likely to be
R-positive (79). Breast cancer mortality tends to be lower

n observational studies among patients who were HT users
86), but in the early results from the WHI study, mortality
as not better among users of E/PT (26). In an RCT involv-

ng 434 women with breast cancer who required treatment
or menopausal symptoms, recurrence was 3.5-fold more
ikely (95% CI, 1.5–8.1) with hormone use than with alter-
ative treatments (87).

The absolute effect of E/PT in the WHI and HERS trials

ne use.

rogen Estrogen-progestin

95% CI User cases RR 95% CI

(0.61–1.01) 248 1.24 (1.03–1.50)
1.49 (1.13–1.96)

(1.01–1.38) 3,455 1.70 (1.36–2.13)
(0.97–1.20) 2,221 1.31 (1.12–1.53)
mo

est

8

8
8

dds 8 and 17 cases per 10,000 women per year, respec-
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ively, to the natural risk (26, 55). The effect of hormones on
reast cancer risk is similar to that of alcohol consumption,
besity, and parity (88).

In summary, breast cancer risk is increased with E/PT
ore than with ET, the risk returns to normal within five

ears after discontinuation of HT, and the epidemiological
vidence is generally consistent with the trial findings. How-
ver, many uncertainties remain, such as the role of proges-
ogen, reasons for the effects on lobular cancer, the effect of
eceptor status, and the impact of HT on prognosis and
ortality in breast cancer.

pithelial Ovarian Cancer
nvasive ovarian cancer incidence in postmenopausal women is
pproximately 3 cases per 10,000 women per year (21, 89).
pithelial ovarian cancer shares certain reproductive and
ormonal risk factors with endometrial cancer; it is less
ommon in parous women and in those who have used oral
ontraceptives or had an early menopause (90, 91). Use of
ormones during the menopause has been associated with
igher ovarian cancer incidence, but there may be confound-
ng factors because ovarian cancer rates are higher among
ell-educated women and those in the highest social classes
ho are most able to pay for HT (92). During 5.6 years of

ollow-up in the WHI trial of E/PT and placebo, there were
0 and 12 new invasive ovarian cancer cases (4 and 3 per
0,000 woman-years) in the E/PT and placebo groups, re-
pectively (RH 1.58; 95% CI, 0.77–3.24) (21). This RCT
esult is valid, and the sample was large, but the WHI study
acked the power needed for a precise estimate. Results of
pidemiological studies mainly provide similar results. A
eta-analysis of 15 case-control studies published in 2000

ound heterogeneous risk estimates, and the ovarian cancer
isk was not significantly higher for HT users (summary OR
.1; 95% CI, 0.9–1.3) (93). In a pooled analysis of data from
ve European case control studies involving 2,501 women
ublished in 2002, the ovarian cancer risk was 1.28-fold
igher (95% CI, 1.05–1.56) for ever users of HT compared
ith never users (94).

Two cohort and three case control studies have appeared
ince these meta-analyses were published. In a 2002 Swedish
ase control study, epithelial ovarian cancer risk was in-
reased with ever use of ET (adjusted OR 1.43; 95% CI,
.02–2.00) or sequential E/PT (OR 1.54; 95% CI, 1.15–2.05)
95). Ever use of continuous E/PT, however, was not asso-
iated with increased risk (OR 1.02; 95% CI, 0.73–1.43).
nother 2002 report of a cohort analysis of ovarian cancer

ncidence during 19 years of follow-up in the Breast Cancer
etection Demonstration Project estimated that ovarian can-

er risk was 1.6-fold higher (95% CI, 1.2–2.0) in ET users
ut not significantly increased in E/PT users (adjusted RR

1.1; 95% CI, 0.64–1.7) (96). Increased duration of ET use
or 10 or more years was associated with a significantly
ncreased risk of ovarian cancer (RR 1.8; 95% CI, 1.1–3.0).

n a 2002 American case control study, adjusted ORs for
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nvasive epithelial ovarian cancer were 0.90 (95% CI, 0.61–
.33) with ever use of conjugated estrogens and 0.52 (95%
I, 0.25–1.10) with other estrogens (97). ORs for HT with
ver use of progestogens combined with conjugated estro-
ens and other estrogens were 1.06 (95% CI, 0.74–1.52) and
.08 (95% CI, 0.59–2.00) respectively. In a 2004 cohort
tudy, women using ET at baseline had a higher risk of
pithelial ovarian cancer during 15 years of follow-up (ad-
usted OR 1.72; 95% CI, 1.07–2.75) (98). In a 2004 case
ontrol study from Denmark, the adjusted OR for ovarian
ancer was 1.06 higher (95% CI, 1.00–1.11) for each addi-
ional gram of cumulative estrogen but was unrelated to
rogestogen dosage (99). In a prospective study of 944 fatal
ancers, ovarian cancer mortality was higher among users of
T (OR 1.5; 95% CI, 1.2–2.0), but the data reported for

ong-term ever users did not include exposure information
fter study initiation in 1982 (100).

Overall, the results of the WHI study, the epidemiologic
tudies, and the mortality study are consistent with an in-
reased risk of ovarian cancer associated with use of ET, a
isk that appears to be nullified when estrogen is combined
ith progestin. Although epithelial ovarian cancer is an
ncommon disease, the mortality ratio is high.

At the present time, it is uncertain whether the observed
ffects of HT on epithelial ovarian cancer reflect bias,
hance, or reality. Further studies on long-term ET and E/PT
ill need to address the impact of dose, duration, and pre-

cription schedule.

UMMARY AND CONCLUSIONS

Hot flushes occur in over 50% of women entering the
menopause and their frequency declines to 30% after three
years. However, symptoms may persist in up to 16% of
women at 67 years of age.
The usual reason for prescribing HT is the treatment of
vasomotor symptoms. The average patient is a woman
aged 45 to 60 years, and the most common duration of use
is less than three years.
Estrogen with or without progestogen is an effective treat-
ment for urogenital atrophy but may worsen urinary
incontinence.
Estrogen and progestogen reduce risk of osteoporotic frac-
tures of the hip, vertebrae, and other sites, but the effect on
hip fracture is small, and HT treatment is not warranted
solely for fracture prevention.
Although estrogen was associated with a 34% reduction in
the risk of senile dementia in epidemiological studies, the
WHIMS failed to corroborate these observations.
HT is not indicated for the primary or secondary preven-
tion of coronary artery disease events.
Alternative health strategies and pharmaceutical agents
with established value should be used for primary preven-

tion of coronary heart disease.
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Risk of venous thromboembolism is increased among
women using E/PT and declines during continuing use.
Route of administration may affect the magnitude of risk.
E/PT treatment has a small but significant effect on breast
cancer risk equivalent to 8 new cases per year per 10,000
women (41 and 33 invasive cases, respectively, in E/PT
and placebo groups).
The increased risk of breast cancer associated with E/PT
use is observed after five years of current use and disap-
pears several years after discontinuing therapy.
ET treatment in women with a hysterectomy was associ-
ated with 26 new invasive breast cancer cases per year per
10,000 women compared with 33 cases in the placebo
group, a difference that was not significant.
Epidemiological studies suggest that there is a small but
significant increased risk of epithelial ovarian cancer with
ET use that is not observed with E/PT. The effect is
significant in women who take ET for 10 or more years.
ET and E/PT are associated with side effects that include
breast tenderness, vaginal discharge, and uterine bleeding.
Weight gain is not more common in hormone users.
The current indications for ET and E/PT include the
treatment of moderate to severe vasomotor symptoms, the
treatment of vulvar and vaginal atrophy, and the preven-
tion of osteoporosis.
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