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Case
Ms. R is a 55-year-old postmenopausal woman with a 6-month
history of hot flashes, particularly at night, resulting in sleep dis-
turbances, and vaginal dryness. Bone mineral density testing
showed osteopenia of the lumbar spine and normal bone density
of the femur. She has no history of fractures. She has dyslipi-
demia (total cholesterol level 5.80 mmol/L, low-density lipopro-
tein cholesterol level 3.90 mmol/L, high-density lipoprotein cho-
lesterol level 1.10 mmol/L and triglyceride level 2.20 mmol/L)
and hypertension but is a nonsmoker and has no history of dia-
betes mellitus. She has a history of fibrocystic breast disease and
has undergone 2 biopsy procedures, with no evidence of atypi-
cal hyperplasia or malignant disease. Her past history is other-
wise unremarkable. Her mother received a diagnosis of metasta-
tic breast cancer at age 60 years. Coronary artery disease was
diagnosed in her father at age 55 years, and at age 60 he experi-
enced a stroke. Her 2 siblings, both younger, are well. She is
considering use of hormone replacement therapy.

There are over 4.6 million Canadian women 50 years
of age or older, for whom hormone replacement
therapy (HRT) may be a consideration. The evi-

dence to support the use of estrogen replacement therapy
for the treatment of vasomotor symptoms (hot flashes, night
sweats, sleep disturbances)1 and urogenital symptoms (vagi-
nal dryness, urogenital atrophy)2 is based on clinical trial
data. However, support for the use of HRT to prevent car-
diovascular disease, osteoporotic fractures, colon cancer and
dementia is controversial and until recently was based in
large part on observational trials. Despite 50 years of use of
HRT, data from randomized controlled trials (RCTs) of
HRT for the prevention of chronic disease in postmeno-
pausal women have only recently been published. These tri-

als provide important data that contradict conclusions based
on observational studies and raise questions about the short-
term risks and long-term benefits of HRT in this popula-
tion. In this review, we examine the benefits and risks of
HRT use, emphasizing RCT data whenever these are avail-
able, and offer an approach to advising use of HRT. Our lit-
erature search strategy is described in Appendix 1.

Impact of hormone replacement therapy

Cardiovascular disease

Coronary artery disease (CAD) is the leading cause of
death and disability among women in Canada. Meta-
analyses of the Nurses’ Health Study and other observa-
tional studies suggested that HRT reduces the risk of
CAD in postmenopausal women by 35%–50%3–5 (Fig. 1),
and evidence from several sources suggests that estrogen is
cardioprotective.6–9

Five clinical end-point trials of HRT for cardiovascular
disease have been completed and reported. The Heart and
Estrogen/progestin Replacement Study (HERS)10 was the
first large randomized placebo-controlled clinical trial of
estrogen for secondary prevention of CAD in postmeno-
pausal women. In contrast to the observational evidence,
there was no clinical benefit associated with the use of
HRT (relative risk [RR] 0.99, 95% confidence interval [CI]
0.80–1.22), despite the presence of favourable lipid effects.
The high risk of primary CAD events observed in the first
year decreased in subsequent years, a significant time trend
(ptrend = 0.009). This finding led to speculation that the dura-
tion of the HERS was too short to demonstrate the puta-
tive beneficial effects of HRT. However, the recently pub-
lished results of HERS II,11 with 6.8 years of follow-up,
confirmed the finding of the first trial: HRT does not de-
crease the risk of cardiovascular disease in women with
CAD (RR 0.99, 95% CI 0.84–1.17) (Fig. 2).

Another secondary-prevention clinical end-point trial,
the Women’s Estrogen for Stroke Trial,12 failed to show
any benefit of HRT in lowering the risk of death or nonfa-
tal stroke (RR 1.1, 95% CI 0.8–1.4). Similarly, the sec-
ondary analysis of the HERS showed no reduction in the
risk of stroke (RR 1.23, 95% CI 0.89–1.70).13

The recently published Women’s Health Initiative
(WHI) trial,14 a primary prevention trial of HRT in post-
menopausal women, also failed to demonstrate any benefit of
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Abstract

UNTIL RECENTLY, OBSERVATIONAL STUDIES suggested a decreased risk
of cardiovascular disease, osteoporotic fractures, cognitive de-
cline and colon cancer with the use of hormone replacement
therapy (HRT). Recent randomized controlled trials have failed to
show a protective effect of HRT in reducing the risk of coronary
artery disease and instead have revealed an increased risk of heart
disease, stroke, invasive breast cancer and venous thromboem-
bolism, but a decreased risk of colorectal cancer and osteoporotic
fractures. In this article we review the current evidence of the
risks and benefits of HRT.
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HRT for the prevention of CAD (RR 1.29, 95% CI
0.85–1.97) or stroke (RR 1.41, 95% CI 0.86–2.31) after 5.2
years of follow-up (Fig. 3). These results pertain to the estro-
gen plus progestin arm of the study. The unopposed
estrogen arm, involving women without an intact uterus, is
scheduled to continue until 2005.

It has been suggested that more favourable results may
be obtained with other preparations of estrogen.14 However,
the Papworth HRT atherosclerosis study,15 a secondary pre-
vention trial of transdermal HRT, also failed to demon-
strate a reduced risk of hospital admission because of unsta-
ble angina, myocardial infarction or death from cardiac
causes in postmenopausal women. The event rate per 100
patient-years in the HRT group was 15.4, as compared with
11.9 in the control group (RR 1.29, 95% CI 0.84–1.95).

The favourable lipid results in the HERS and the WHI
trial mirrored those reported in 4 surrogate end-point trials:
the Postmenopausal Estrogen/Progestin Interventions
(PEPI) trial,16 the Estrogen Replacement and Atherosclerosis
(ERA) trial,17 the Estrogen in the Prevention of Atheroscle-
rosis Trial (EPAT)18 and the Women’s Angiographic Vita-

min and Estrogen (WAVE) Trial.19 The ERA and WAVE
trials failed to show a significant reduction in progression of
coronary atherosclerosis, unlike the EPAT, which did show
a slower rate of progression of clinically unapparent athero-
sclerosis in healthy postmenopausal women. It is difficult to
compare the results of these surrogate end-point trials given
the different populations (secondary prevention in the ERA
and WAVE trials, primary prevention in the EPAT and the
PEPI trial), different end points (lipid changes in the PEPI
trial, coronary artery diameter in the ERA and WAVE trials,
intima media thickness in the EPAT) and different HRT
preparations (conjugated equine estrogen plus medroxypro-
gesterone acetate in the PEPI, WAVE and ERA trials, estra-
diol-17β in the EPAT). The only consistent finding was an
increase in levels of high-density lipoprotein cholesterol and
a decrease in levels of low-density lipoprotein cholesterol in
women receiving HRT. These favourable lipid changes do
not, however, appear to translate into clinical benefit based
on the results of the clinical end-point RCTs. The latter are
summarized in Table 1; the surrogate end-point trials are
summarized in an online table available at www.cmaj.ca.

Summary

Despite consistent results from numerous observational
trials and strong biologic plausibility, evidence from clinical
trials does not support the hypothesis that HRT reduces the
risk of cardiovascular disease. The American Heart Associa-
tion issued a statement on HRT and cardiovascular disease
in mid-2001.20 In its summary recommendations, the associ-
ation concluded that HRT should not be prescribed for the
secondary prevention of cardiovascular disease. Recent evi-
dence from the WHI trial also fails to support the use of
HRT for the primary prevention of CAD. The efficacy of un-
opposed estrogen for primary prevention is still being inves-
tigated in the ongoing WHI study.

Osteoporosis

Osteoporosis has a significant effect on morbidity and
mortality in the aging population, affecting about 1 in 4 post-
menopausal women. There is ample evidence of increased
bone mineral density in postmenopausal women receiving
HRT compared with those receiving placebo.21 In a random-
ized placebo-controlled trial involving frail elderly women,
who are particularly susceptible to fractures, a 9-month
course of HRT (conjugated equine estrogen [0.625 mg/d]
plus medroxyprogesterone acetate [5 mg/d] for 13 days per
month) increased bone mineral density in the lumbar spine
(3.9%, 95% CI 3.5%–4.3%) and hip (1.8%, 95% CI
1.5%–2.1%).22 However, clinical trial data supporting HRT
for reducing fracture risk are inconsistent and limited.

There are few trials demonstrating fracture risk reduction
with estrogen therapy (Table 2). One clinical trial indicated a
reduction of about 60% per 100 patient-years in the rate of
vertebral fractures among postmenopausal women with es-

Humphries and Gill

1002 JAMC • 15 AVR. 2003; 168 (8)

Fig. 1: Meta-analysis of observational studies of the risk of
coronary artery disease in postmenopausal women taking es-
trogen and those not taking estrogen, published up to mid-
1997. Reprinted, with permission, from reference 3. Copy-
right 1998, Annual Reviews.
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tablished osteoporosis who were given
HRT.23 However, the unit of observa-
tion was the total number of fractures
instead of the number of women with
fractures. When the numbers of
women affected with new fractures
were compared, the effect of HRT was
no longer found to be statistically sig-
nificant.29 Similarly, the HERS27 and
HERS II28 indicated no difference in
the incidence of fractures between
women receiving HRT and those re-
ceiving placebo after 4.1 and 6.8 years
respectively (Fig. 2). It should be noted
that fractures were a secondary out-
come in these studies, which were nei-
ther designed nor powered to assess
osteoporosis in this population.

The recently published primary re-
sults of the WHI trial14 do support the
ability of HRT to prevent overall frac-
tures of the hip (Fig. 3), vertebrae and
other sites (RR 0.76, 95% CI 0.63–
0.92). Again, fractures were a secondary
outcome, and the results should be in-
terpreted with caution.

There are no data from random-
ized prospective trials evaluating the
effect of HRT on nonvertebral frac-
tures as the primary outcome. In a re-
cent meta-analysis of 22 trials assess-
ing the risk of nonvertebral fractures
with HRT compared with no HRT,
pooled analysis showed a reduction of
27% in the incidence of nonvertebral
fractures in the HRT group (RR 0.73,
95% CI 0.56–0.94); however, many of
the studies did not verify fractures ra-
diographically.30 The risk reduction
appeared to be greater among women
under 60 years of age (RR 0.67, 95%
CI 0.46–0.98). However, this age-
based dichotomy may be attributable
to bias introduced by the large num-
ber of younger subjects in a few trials
that affected the pooled data. When
the data for hip and wrist fractures
were assessed, HRT remained signifi-
cantly effective (RR 0.60, 95% CI
0.40–0.91). Although there is some
publication bias in favour of a positive
response to HRT, the meta-analysis
results were based on analyses from
both unpublished and published data
and remained supportive of nonverte-
bral fracture reduction.30

Hormone replacement therapy

CMAJ • APR. 15, 2003; 168 (8) 1003

Fig. 2: Effect of hormone replacement therapy (HRT) on cardiovascular and noncar-
diovascular outcomes among postmenopausal women with coronary artery disease
(CAD) in the Heart and Estrogen/progestin Replacement Study (HERS) and HERS II
(longer follow-up).11,28 Venous thromboembolism (VTE) was the only outcome on
which HRT had a significant effect compared with placebo.
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Fig. 3: Effect of HRT on cardiovascular and noncardiovascular outcomes among
healthy postmenopausal women in the Women’s Health Initiative trial.14 Outcomes
are grouped according to whether HRT had a negative or positive effect, or no ef-
fect, compared with placebo. [Source:  WHI HRT Update — 2002, National Heart,
Lung, and Blood Institute (National Institutes of Health, US Department of Health
and Human Services), Bethesda, Md. (available www.nhlbi.nih.gov/health/women
/upd2002.htm [accessed 2003 Mar 19]).
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Summary

HRT has been shown to increase bone mineral density,
but data supporting reduction of vertebral and nonvertebral
osteoporotic fractures with HRT are inconsistent. Conse-
quently, the US Food and Drug Administration indicates
HRT for the prevention, not the treatment, of osteoporo-
sis.31 Similarly, the Scientific Advisory Council of the Osteo-
porosis Society of Canada recommends HRT as first-line
preventive therapy in postmenopausal women who have low
bone density but as second-line treatment in postmenopausal
women who have osteoporosis.32 Alternatively, there are con-
siderable data demonstrating vertebral and nonvertebral
fracture reduction with bisphosphonates,33,34 and vertebral
fracture reduction with selective estrogen-receptor modula-
tors35 and calcitonin.36

Cognitive function and dementia

Postmenopausal women often experience a subjective
sense of cognitive decline with increasing age, and those re-
ceiving HRT frequently report improvement in memory
and cognition.37 Results of observational studies have been
mixed, some suggesting a benefit with HRT use, others
showing no association. The recently published Cache
County Study,38 a longitudinal observational study of the
prevalence and incidence of Alzheimer’s disease and other
forms of dementia, suggested that use of HRT for more than
10 years was associated with a significant decrease in the risk
of Alzheimer’s disease (hazard ratio 0.41, 95% CI 0.17–0.86).

Of the 7 published RCTs of estrogen therapy and cog-
nition,39–45 6 suggested that estrogen therapy improved cog-
nitive function.39–41,43–45 However, the trials were small
(16–84 subjects), 2 of the earlier trials used nonvalidated,

uncommon test instruments,44,45 and 5 of the 6 studies that
showed benefit included many recently menopausal women
who experienced estrogen-deficiency symptoms.39–41,43,45 Re-
cently menopausal women are more likely than women
who are well into menopause to report vasomotor symp-
toms and insomnia. Relief of these symptoms may have re-
sulted in improved cognitive function. In summary, all
these trials had substantial methodologic problems that
create doubt about the efficacy of estrogen for improving
cognitive performance in postmenopausal women.

Four small trials of estrogen therapy involving women
with Alzheimer’s disease showed improvement in some, but
not all, measures of dementia severity.46–49 However, 2 of the
trials were uncontrolled and unblinded,46,47 so the results can
just as easily be explained as a practice or learning effect.
The third trial, also unblinded, showed that women treated
with conjugated equine estrogen had improved cognitive
function and decreased dementia severity compared with
baseline, whereas untreated women did not.48 The fourth
trial, both placebo-controlled and blinded, showed that
women receiving conjugated equine estrogen had improved
scores on the Hasegawa Dementia Scale, but there were no
differences in the Mini-Mental Status Examination or the
study-specific dementia test results between the treated and
untreated groups.49

Summary

Evidence supporting the role of HRT in the preserva-
tion of cognitive function in healthy postmenopausal
women or for the treatment of Alzheimer’s disease is weak.
Large randomized placebo-controlled trials are needed to
adequately assess the role of estrogen in preventing and
treating Alzheimer’s disease and other types of dementia.
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Table 1: Randomized controlled clinical end-point trials of hormone replacement therapy (HRT) for the prevention of
cardiovascular disease

Study
No. of

subjects Therapy
Mean

duration, yr End point(s)
Relative risk
(and 95% CI)

Absolute risk/
person-years*

Secondary prevention

Heart and Estrogen/
progestin Replacement
Study (HERS)10

2 763 CEE + MPA 4.1 CAD-related death,
  nonfatal MI
Thromboembolic event

0.99 (0.80–1.22)

2.89 (1.50–5.58)

–0.3/1000

  3.9/1000

HERS II11 2 321 CEE + MPA 6.8 CAD-related death,
  nonfatal MI
Thromboembolic event

0.99 (0.84–1.17)

2.08 (1.28–3.40)

–0.3/1000

  1.5/1000

Women’s Estrogen
for Stroke Trial12

664 Estradiol-17β 3.0 Death, nonfatal stroke 1.1 (0.8–1.4)   6.7/1000

Papworth HRT
atherosclerosis study15

225 Transdermal HRT 2.7 Cardiac death, MI,
unstable angina

1.29 (0.84–1.95)   35/1000

Primary prevention

Women’s Health
Initiative (WHI) trial14

16 608 CEE + MPA 5.2 CAD-related death,
nonfatal MI

1.29 (0.85–1.97)   7/10 000

Note: CI = confidence interval, CEE = conjugated equine estrogen, MPA = medroxyprogestrone acetate, CAD = coronary artery disease, MI = myocardial infarction.
*A negative value indicates a lower risk in the HRT group compared with placebo, and a positive value indicates a higher risk in the HRT group compared with placebo.



The Women’s Health Initiative Memory Study50 and the
Women’s Health Initiative Study on Cognitive Aging, to
be completed in 2005, will provide important results to in-
form this debate, but at this time HRT is not indicated for
the prevention of dementia.

Breast cancer

Data on the association of breast cancer and HRT are in-
consistent, and the magnitude of the risk is variable, de-
pending on the HRT preparation, the dosage and the dura-
tion of therapy.51–54 Several meta-analyses of observational
studies have shown an increased risk of breast cancer with
estrogen use (RR 1.06 to 1.3).53,55,56 Analysis of original data
from 51 epidemiologic studies involving 52 705 women
with and 108 411 women without breast cancer revealed a
significant increase in the relative risk of the disease associ-
ated with use of HRT (RR 1.14, p < 0.001) compared with
no history of use.54 Therefore, for every 1000 women who
start HRT at age 50 and use it for 10 years or 15 years,
there are 6 (95% CI 3–9) and 12 (95% CI 5–20) excess cases
of breast cancer respectively in the affected group, but with-
out change in overall survival. It should be noted that obser-
vational data may underestimate the risk of breast cancer in
women taking HRT, because the study populations pre-
scribed HRT for the relief of menopausal symptoms and
the prevention of osteoporosis consist of women who have
lower estrogen levels, a population already at lower risk of

breast cancer. Conversely, observational data may also over-
estimate breast cancer risk, given the increased screening
and early ascertainment of the diagnosis in these popula-
tions. The effect of this detection bias may be limited by the
impaired sensitivity and specificity of mammography with
increased breast tissue density among HRT users.57

Although the data on the effect of progestin therapy on
the risk of breast cancer are limited, several observational
studies support a relation between progestin use and in-
creased breast cancer risk.58–61 In a cohort of 46 355 post-
menopausal women, after 4 years of use, combined estro-
gen and progesterone therapy was associated with a higher
incidence of breast cancer than therapy with estrogen alone
(RR 1.4 [95% CI 1.1–1.8] and 1.2 [95% CI 1.0–1.4] respec-
tively).58 The RR increased by 8% (95% CI 2%–16%) per
year of use of estrogen plus progestin, compared with 1%
(95% CI 2%–3%) per year of estrogen use alone.

The recently reported WHI trial14 is the first RCT to
confirm that the combination of estrogen plus progestin in-
creases the risk of incident breast cancer (RR 1.26, 95% CI
0.83–1.92) (Fig. 3). As expected, the increased risk emerged
several years after randomization. The excess incidence of
breast cancer after 5.2 years of follow-up, 26%, is consis-
tent with pooled estimates from observational studies
(15%) and the nonsignificant increase found after 6.8 years
of follow-up in the HERS II28 (27%) (Fig. 2).

Women who have at least 1 first-degree relative with
breast cancer are at increased risk of the disease.54 HRT use

Hormone replacement therapy
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Table 2: Randomized controlled end point trials of estrogen with or without progesterone and bone loss

Investigator or study Therapy No. of subjects*
Mean

duration, yr End point(s)
Relative risk
(and 95% CI)

Lufkin et al23 Estradiol-17β + MPA 75 women with
vertebral fracture

1 Vertebral fracture 0.39 (0.16–0.95)

Wimalawansa24 CEE + MPA 72 women with
osteoporosis

4 Vertebral fracture 0.40 (0.09–1.80)

Komulainen et al25 Estradiol + CYP
Cholecalciferol
Estradiol + CYP + cholecalciferol

464 women without
osteoporosis

5 Nonvertebral
fracture

0.29 (0.1–0.9)
0.47 (0.2–1.14)
0.44 (0.17–1.15)

Danish Osteoporosis
Prevention Study26

Estradiol (cyclic administration)
  + NOR if uterus intact, OR
  estradiol (continuous
  administration) if hysterectomy

2016 healthy
women without
osteoporosis

5 All fractures
Forearm fracture
Vertebral fracture

0.86 (0.62–1.20)
0.43 (0.22–0.85)
1.25 (0.71–3.28)

HERS27 CEE + MPA 2 763 women with
CAD, with or
without osteoporosis

4.1 Fracture of spine
Hip fracture
Wrist fracture
Other fracture

0.69 (0.3–1.4)
1.09 (0.5–2.3)
1.01 (0.6–1.7)
0.91 (0.7–1.2)

HERS II28 CEE + MPA 2321 women with
CAD, with or
without osteoporosis

6.8 Fracture of spine
Hip fracture
Wrist fracture
Any fracture

0.89 (0.53–1.50)
1.61 (0.97–2.66)
1.00 (0.65–1.53)
1.07 (0.89–1.29)

WHI trial14 CEE + MPA 16 608 women 5.2 Hip fracture
Vertebral fracture
Other fracture

0.66 (0.45–0.98)
0.66 (0.44–0.98)
0.77 (0.69–0.86)

Note: CYP = cyproterone acetate, NOR = norethindrone acetate.
*Study subjects were all postmenopausal women with the exception of the Danish Osteoporosis Prevention Study.



in this population has been observed to be associated with
increased risk of breast cancer in some56 but not all62 stud-
ies. Regardless, some physician organizations do not rec-
ommend HRT in this group.63 Women who have BRCA1
and BRCA2 mutations have a lifetime risk of breast cancer
of up to 70%–80%. The effect of HRT use on increased
risk of breast cancer in this susceptible group is unknown.

Given concerns about the possible risk of breast cancer
recurrence and the principle of doing no harm, HRT use
traditionally has been contraindicated in patients who have
a personal history of breast cancer. However, there is no
clear evidence of estrogen-induced recurrence of breast
cancer with HRT in this population. In addition, small case
series and short-term observational studies of HRT use in
women who have a personal history of breast cancer have
not shown increased rates of disease recurrence or death.64–66

Women treated for breast cancer may experience debilitat-
ing estrogen-deficiency symptoms, for which nonhormonal
alternatives constitute the current standard of care. Patients
unresponsive to these treatments are faced with the dilem-
ma of using HRT. Pending results of large prospective ran-
domized trials, short-term use of low-dose HRT currently
may be considered in this population after other, nonhor-
monal treatments to control menopausal symptoms have
been exhausted.67

Summary

The use of HRT in women at risk of breast cancer is con-
troversial. Data from recent randomized trials and significant
observational evidence suggest an increased risk of breast
cancer with HRT. Such evidence dictates current guidelines,
in which use of HRT is contraindicated in women who have
a personal history of, or are at high risk for, breast cancer.
However, the WHI investigators found an increased risk in
women regardless of their family history or other risk factors
for breast cancer,14 which suggests a cumulative effect of
HRT exposure. Alternative therapeutic options, including
clonidine, antidepressants68 and localized vaginal estrogen
therapy for menopausal symptoms,69 bisphosphonates33,34 and
selective estrogen-receptor modulators35 for osteoporosis,
and statins for dyslipidemia,70 warrant consideration. In addi-
tion, preventive therapy with lifestyle changes must be em-
phasized. If HRT is required, short-term use of low dosages
with rigorous monitoring may be considered.

Endometrial cancer

In an observational study, Grady and colleagues71 found
an increased risk of endometrial cancer with unopposed es-
trogen use (RR 2.3, 95% CI 2.1–2.5). This finding is con-
firmed by evidence from an RCT, which showed an in-
creased incidence of endometrial hyperplasia with higher
dosages of unopposed estrogen and longer duration of use.72

Combined estrogen and progesterone therapy reduces en-
dometrial hyperstimulation and has been found to be associ-

ated with significant reductions in rates of atypical endo-
metrial lesions.72 Cyclic progesterone therapy (more than 12
days per month) is as effective as continuous low-dose pro-
gesterone therapy, and various progestins (medroxyproges-
terone acetate, micronized progesterone) are equally effica-
cious in reducing the risk of endometrial hyperplasia.73

Summary

Unopposed estrogen therapy is associated with an in-
creased risk of endometrial cancer. The addition of proges-
terone therapy is protective against the development of es-
trogen-induced endometrial hyperplasia. Continuous
combined HRT or cyclic progesterone therapy for more
than 10 days per month reduces the risk of endometrial
cancer to a risk similar to that among nonusers of estrogen.

Thromboembolism

Observational data are supported by results from recent
randomized trials showing an increased risk of thrombo-
embolism with HRT.14,28,74 The HERS II28 confirmed the in-
creased risk of thromboembolism in women with CAD first
observed in the HERS13 (Fig. 2). The WHI trial14 showed
an increased risk of venous thromboembolism with HRT in
healthy postmenopausal women (hazard ratio 2.11, 95% CI
1.26–3.55), with 34 and 16 events per 10 000 woman-years
in the HRT and placebo groups respectively (Fig. 3,
Table 3). A meta-analysis of studies of estrogen use and risk
of venous thromboembolism showed a summary relative
risk (combination of RCTs, case–control studies and cohort
studies) of 2.14 (95% CI 1.64–2.81), whereas data from the
3 RCTs gave a relative risk estimate of 3.75 (95% CI
1.23–10.26).74 Therefore, with an estimated baseline risk of
venous thromboembolism of 1.3 per 10 000 woman-years,76

an additional 3.2 events for the first 12 months and 1.2
events after 12 months would be expected with estrogen
use.74 A randomized placebo-controlled trial of estradiol
plus norethindrone acetate in women with a history of ve-
nous thromboembolism showed that, compared with
placebo, HRT use was associated with an increased risk of
recurrence of venous thromboembolism (10.7% v. 2.3%).77

Transdermal estrogen regimens have been found to lack the
effect on coagulation factors and hemostasis that oral estro-
gen therapy demonstrates, which suggests that the former
have a lower hypercoagulability effect.78,79

Summary

Women receiving HRT, particularly those who have a
history of venous thromboembolism or are at risk of throm-
boembolism, are at increased risk of venous thromboem-
bolism. The WHI trial results also indicate an increased risk
associated with HRT in otherwise healthy postmenopausal
women.14 Because the incidence of thromboembolism in
healthy postmenopausal women is low, the absolute risk of
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venous thromboembolism with HRT remains relatively
small. However, the current consensus is to avoid HRT in
women who have a history of thromboembolic events and
to use HRT cautiously in women when they are at high risk
of thromboembolism (e.g., during a long period of immobi-
lization).80 Since congenital thrombophilic disorders are un-
common, screening for such disorders before prescribing
HRT has not been found to be cost-effective.81

Other diseases

Evidence from an observational study82 and randomized
double-blinded placebo-controlled trials10,28 indicates a 1.5-
to 2-fold increased risk of gallbladder disease associated with
HRT. However, gallbladder and biliary tract diseases were
secondary outcomes in these trials, and the effects of other
factors, such as history of cardiovascular disease and dietary
history, on risk of gallbladder disease were not accounted for.

Recently, estrogen use has been associated with a low
risk of colon cancer, although mechanisms remain unclear.
A pooled analysis of observational studies showed a 30%
reduction in colon carcinoma and colorectal polyps among
current HRT users and a 12% reduction among women
who had ever received HRT.83 This protective effect dissi-
pated with cessation of HRT.84 The results from RCTs are
inconsistent. After 6.8 years of follow-up, the HERS II
showed a nonsignificant protective effect of estrogen (RR

0.81, 95% CI 0.46–1.45) (Fig. 2),28 whereas the WHI trial
demonstrated a nominally significant protective effect in
healthy postmenopausal women after 3 years of HRT use
(RR 0.63, 95% CI 0.32–1.24) (Fig. 3).14

Data based on observational and case–control studies
suggest a 1.5- to 2-fold increased risk of ovarian cancer with
HRT.85–87 RCTs confirming these results are lacking, as is
evidence contraindicating HRT use in ovarian cancer sur-
vivors at this time.

Observational evidence on the effect of HRT on certain
systemic diseases is controversial. HRT has been shown to
be beneficial in some diseases, such as type 2 diabetes melli-
tus,88 osteoarthritis89 and rheumatoid arthritis,90 but not in
others, including systemic lupus erythematosus,91 antiphos-
pholipid antibody syndrome92 and asthma.93,94 Again, RCT
data are lacking, although studies are under way to assess
these issues further.92

The role of androgen replacement therapy

Although HRT most frequently refers to the replace-
ment of estrogen or progesterone, or both, the therapeutic
use of androgen replacement in women is becoming more
widespread, despite limited data.

Evidence suggests that androgen replacement therapy in
postmenopausal women receiving HRT increases bone
mineral density,95,96 libido and overall well-being.97–100 How-
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Table 3: HRT use in 10 000 women: benefits and harms per year*

Age, yr; no. of events prevented or caused per year

55–64 65–74 75–84

Benefit/harm

Relative risk
(and 95% CI†)

from review and
meta-analysis

Hazard ratio
(and 95% CI†)

from WHI trial14 Review
WHI
trial Review

WHI
trial Review

WHI
trial

Benefit (prevention)
Hip fracture 0.76 (0.56–1.01) 0.66 (0.33–1.33)   3   4   9 13 33 47
Wrist fracture 0.44 (0.23–0.84) NA 34 – 37.5 – 45 –
Vertebral fracture 0.60 (0.36–0.99) 0.66 (0.32–1.34) 32 27 57 49 91 78
Colon cancer 0.80 (0.74–0.86) 0.63 (0.32–1.24)   2   3   4   7   7 12.5

Uncertain benefit 0.66 (0.53–0.82) NA   17‡ – 34 –   68‡ –

Harm (caused)
CAD event 0.91 (0.67–1.33) 1.29 (1.02–1.63)   0   6   0   9   0 11.5
Stroke 1.12 (1.01–1.23) 1.41 (0.86–2.31)     1‡     4‡   3   9     6‡ 19‡
Thromboembolic event 2.14 (1.64–2.81) 2.11 (1.26–3.55) 1.5 1.4 1.5 1.4 1.5 1.4
Thromboembolic event
  during first year of use

3.49 (2.33–5.59) NA   3 –   3 –   3 –

Breast cancer
< 5 yr of use 1.0 to 1.14 NA   0–2.5 – 0–6 – 0–7 –

≥ 5 yr of use 1.23 to 1.35 1.26 (1.00–1.59) 7–11   8 10–15 11 11–17 12

Cholecystitis
< 5 yr of use 1.8 (1.6–2.0) NA 25 – 25 – 25 –

≥ 5 yr of use 2.5 (2.0–2.9) NA 53.5 – 53.5 – 53.5 –

Note: NA = not applicable, – = data not computed.
*Reprinted, with permission, from reference 75. Copyright 2002, American Medical Association.
†Nominal CIs are indicated for main outcomes of the trial (breast cancer and CAD), adjusted CIs, for secondary outcomes.
‡Estimates are based on extrapolations.



ever, the clinical utility of androgen replacement therapy is
currently limited by the lack of an approved effective an-
drogen replacement preparation that reliably returns serum
androgen levels to normal in women and that has an appro-
priate safety profile. Low dosages of androgen may be con-
sidered in women receiving HRT who have androgen defi-
ciency symptoms, but it is essential that patients be aware
of the adverse effects of and contraindications to androgen
replacement therapy.96,98,101 Widespread screening for an-
drogen deficiency is not recommended at this time owing
to the lack of established diagnostic guidelines defining an-
drogen deficiency in women and the clinical profile of the
patient most responsive to androgen replacement therapy.

The case revisited

Ms. R presents with several issues that need to be ad-
dressed. She has osteopenia of the lumbar spine, which may
increase her risk of vertebral fracture up to 2-fold,102 but no
history of fractures. She does not currently have known
CAD but does have cardiac risk factors, including dyslipi-
demia, hypertension and a family history of CAD. Based on
Framingham Study data, these factors predict a low 10-year
risk of CAD.103 In addition, having a first-degree relative
with a history of breast cancer gives her a 5-year risk of
breast cancer of 2%–3%.104 (Breast cancer risk can be calcu-
lated using the Breast Cancer Risk Assessment Tool avail-
able online [http://bcra.nci.nih.gov/brc].)

Ms. R has 2 indications for HRT to consider: estrogen-
deficiency symptoms and prevention of osteoporosis.
Menopausal symptoms are successfully treated with short-
term HRT. However, she will require at least 5 years of
HRT to see a benefit in reduction of the risk of vertebral
fractures. Conversely, her risk of breast cancer would further
increase by 2-fold after 10 years of HRT. Given her cardiac
risk factors, she is at risk of CAD, but the WHI trial results
do not support the use of HRT for primary prevention of
CAD. She has no other known absolute contraindications to
estrogen or progesterone use, including unexplained vaginal
bleeding, active liver disease, venous thromboembolism or
history of endometrial or breast cancer.

Accordingly, short-term (less than 3 years) HRT would
be beneficial in decreasing her menopausal symptoms while
minimally increasing her absolute risk of breast cancer, but
without offering any protection against (and possibly in-
creasing risk of) CAD and venous thromboembolism.14 Al-
ternatively, Ms. R can use nonhormonal treatments to re-
lieve her menopausal symptoms, such as antidepressants or
clonidine for her hot flashes, and lubricants or small doses
of topically applied estrogen cream, with minimal systemic
effects, for her vaginal dryness. Although estrogen therapy
may also be helpful in lowering her low-density lipoprotein
cholesterol level and increasing her high-density lipopro-
tein cholesterol level, studies have established the increased
risk of CAD with HRT, which would therefore render
HRT use counterintuitive. If her dyslipidemia progresses

despite changes in diet and physical activity, antilipid
agents should be considered. Her personal risk of cardio-
vascular disease and breast cancer may be relatively low
compared to the benefit of resolution of her symptoms in
the short duration. However, short-term HRT has not
been shown to affect the risk of vertebral fractures, and
longer duration of HRT can increase her risk of breast can-
cer. Therefore, alternative nonhormonal treatments to re-
duce her fracture risk, including bisphosphonates and selec-
tive estrogen-receptor modulators, may be considered after
she optimizes her calcium and vitamin D intake and under-
takes an appropriate exercise regimen.

Conclusion

Use of HRT should be individualized, the risks and bene-
fits of HRT for each woman being taken into consideration.
Based on the results of the WHI trial,14 HRT use for 1 year
in 10 000 healthy postmenopausal women is associated with
7 more CAD events, 8 more invasive breast cancers, 8 more
strokes, 8 more pulmonary emboli, 6 fewer colorectal can-
cers and 5 fewer hip fractures (Table 3). Our role as physi-
cians and health care providers is to clearly inform patients
about both the benefits and the limitations of HRT, taking
into account patients’ preferences and concerns. Above all, it
is important to implement proven preventive measures, in-
cluding regular breast self-examination105 (although contro-
versial), clinical breast examinations, annual mammography
and adequate calcium and vitamin D intake, as well as adopt-
ing an appropriate exercise regimen and a low-fat diet.
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Appendix 1: Literature search strategy

We conducted a literature search of MEDLINE (1966–2001) and the Cochrane
Controlled Trials Register (www.cochranelibrary.com), using the search words
“postmenopausal,” “perimenopausal,” “hormone replacement therapy,” “estrogen,”
“progestin” and “progesterone” to identify English-language articles about the
association of use of hormone replacement therapy for the following topics:

•  Cardiovascular disease, myocardial infarction, angina, stroke, lipids

•  Bone density, osteoporosis, fractures

•  Thromboembolism

•  Breast cancer

•  Cognition, dementia, Alzheimer’s disease

•  Endometrial cancer, ovarian cancer, colon cancer

•  Gallbladder disease

•  Diabetes mellitus, systemic lupus erythematosus, arthritis

•  Androgen replacement therapy, testosterone

We obtained additional articles by reviewing the bibliography of each of the
retrieved articles along with other reviews and editorials. Only published data
were reviewed in the paper. The literature search focused primarily on recent
evidence in this field (from 1990 to 2001), with reference to several key studies
that were completed before this time. We critically appraised the articles for
appropriateness of data contribution to the paper.


