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C linicians work to maximize 
the quality of life and lon-
gevity of every patient. For 

women with moderate to severe 
menopausal symptoms, oral estrogen 
therapy can improve quality of life, 
but at the cost of significant adverse 

effects. The Women’s Health Initiative 
(WHI) reported that for postmeno-
pausal women with a uterus,  
conjugated estrogen plus medroxy-
progesterone acetate (CEE+MPA) 
hormone therapy (HT) versus placebo   
significantly increased the risk of   
cardiovascular events (relative risk   
[RR], 1.13), breast cancer (RR, 1.24),   
stroke (RR, 1.37), deep vein throm-
bosis (RR, 1.87), and pulmonary   
embolism (RR, 1.98).1 In postmeno-  
pausal women without a uterus, CEE   
HT did not increase the risk of breast   
cancer (RR, 0.79), compared with   
placebo, but it did significantly in-   
crease the risk of cardiovascular   
events (RR, 1.11), stroke (RR, 1.35),   
deep vein thrombosis (RR, 1.48), and   
pulmonary embolism (RR, 1.35).1 

Clinicians prescribing estrogen 
must individualize therapy according 
to its benefits and risks. An important 
issue that has received insufficient at- 
tention is, “What is the effect of HT  
on mortality in recently menopausal 
women?” Here, I examine this issue. 

HT reduces mortality in   
recently menopausal 
women
Pooling the results of the WHI 
CEE+MPA and CEE-only trials  

reveals that there were 70 deaths in 
the HT-treated groups and 98 deaths 
in the placebo groups among women 
aged 50 to 59 years.1 With 4,706 and 
4,259 women alive at the conclusion 
of the study in the HT and placebo 
groups, respectively, the women in 
the placebo group had significantly 
more deaths than the women in the 
HT-treated groups (Fisher exact test, 
P = .0194, χ2 test with Yates correc-
tion, P = .0226). 

Using pooled data from the 
WHI, the RR of death in the HT ver-
sus placebo group was estimated 
at 0.70 (95% confidence interval 
[CI], 0.51−0.96), representing ap-
proximately 5 fewer deaths per  
1,000 women per 5 years of therapy.2 
In women aged 60 to 69 years and 70 
to 79 years there were no significant 
differences in death rates between 
the HT- and placebo-treated women. 

My interpretation of these re-
sults is that HT likely is associated 
with a reduced risk of death in re-
cently menopausal women, but not in  
women distant from menopause onset.

Cochrane review of   
HT and mortality 
Consistent with the WHI find-
ings, authors of a recent Cochrane  
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Many health insurers use 
pharmacy benefit managers to 
control the cost of prescription 
medicines. These managers 
often develop formulary 
algorithms that favor the 
use of oral estrogen and 
medroxyprogesterone acetate 
over transdermal estradiol and 
micronized progesterone.
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filling the prescription? 
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meta-analysis of 19 randomized tri-
als including 40,410 menopausal 
women reported that HT signifi-
cantly increased the risk of stroke 
(RR, 1.24; 95% CI, 1.10−1.41), venous 
thromboembolism (RR, 1.92; 95% CI, 
1.36−2.69), and pulmonary emboli 
(RR, 1.81; 95% CI, 1.32−2.48).3 How-
ever, among women treated with 
oral HT within 10 years after the start 
of menopause, there was a reduced 
risk of coronary heart disease (RR, 
0.52; 95% CI, 0.29−0.96). Using data 
from 5 clinical trials, the Cochrane 
meta-analysis researchers reported 
that, compared with placebo, HT 
reduced mortality (RR, 0.70; 95% CI, 
0.52−0.95).3 

Results of the Cochrane meta-
analysis are consistent with those 
of a previous meta-analysis of   
19 randomized trials involving 
16,000 women. In this analysis, in-
vestigators found a reduced risk 
of death in recently menopausal 
women treated with hormone ther-
apy (RR, 0.73; 95% CI, 0.52−0.96).4

Early menopause,   
HT, and mortality
Authors of multiple large epidemio-
logic studies have reported that early 
menopause is associated with an 
increased risk of death if HT is not 
initiated.5−7 For example, results of a 
study of women in Olmsted County, 
Minnesota, conducted from 1950 
to 1987, indicated that, for women 
younger than age 45 years who un-
derwent bilateral oophorectomy, 
the risk of death was increased 
among those who did not initiate 
HT, compared with women who did 
not undergo oophorectomy (hazard 
ratio [HR], 1.84; 95% CI, 1.27−2.68;   
P = .001).7 

By contrast, women younger 
than 45 years who underwent bi-
lateral oophorectomy and initiated 

estrogen therapy did not have an 
increased risk of death compared 
with women who did not undergo 
oophorectomy (HR, 0.65; 95% CI, 
0.30−1.41; P = .28).7 An excess num-
ber of cardiovascular events ap-
peared to account for the increased 
mortality among women with early 
surgical menopause who did not ini-
tiate HT. 

The “timing hypothesis” pro-
poses that the initiation of HT soon 
after the onset of menopause is asso-
ciated with beneficial cardiovascu-
lar effects, but initiation more than 
10 years after the onset of meno-
pause is not associated with ben-
eficial cardiovascular effects. The 
timing hypothesis is supported by 
the finding that, in recently meno-
pausal women, HT is associated 
with reduced carotid intima-media 
thickness (CIMT), compared with 
placebo.8 Greater CIMT thickness is 
associated with an increased risk of 
cardiovascular events. 

In my experience, few pri-
mary care clinicians are aware of 
these data. Often, these clinicians 
over-emphasize the risks and with-
hold HT in this vulnerable group of 
women. 

HT: Minimizing the risks   
of stroke, deep vein 
thrombosis, pulmonary 
embolism, and   
breast cancer
Results of multiple studies have 
shown that certain HT regimens in-
crease the risk of stroke, deep vein 
thrombosis, pulmonary embolism, 
and breast cancer. Is it possible to 
prescribe HT in a way that reduces 
these risks?  

Results of observational stud-
ies indicate that, compared with oral 
estrogen therapy, transdermal HT is 
associated with a lower risk of stroke, 

deep vein thrombosis, pulmo-
nary embolism, and breast cancer  
(TABLE, page 12).9−15 

Reducing the risk of stroke 
caused by HT is an important goal. 
In a study of 15,710 women who had 
stroke and 59,958 control women 
aged 50 to 79 years, transdermal 
estradiol at a dose of 50 µg or less 
daily was not associated with an 
increased risk of stroke, compared 
with HT nonuse (rate ratio, 0.81; 
95% CI, 0.62−1.05).9 Compared with 
HT nonuse, the use of oral estrogen 
(rate ratio, 1.28; 95% CI, 1.15−1.42) 
or transdermal estradiol 50 µg or 
greater daily (rate ratio, 1.89; 95% CI, 
1.15−3.11) was associated with an in-
creased risk of stroke.9 

Reducing the risks of deep ve-
nous thromboembolism (VTE) and 
pulmonary embolism caused by 
HT is an important goal. In a meta-
analysis of the risk of VTE with HT, 
compared with nonusers, oral es-
trogen therapy was associated with 
a significantly increased risk of 
VTE (odds ratio [OR], 2.5; 95% CI, 
1.9−3.4). Compared with nonuse, 
transdermal estrogen therapy was 
not associated with an increased risk 
of VTE (OR, 1.2; 95% CI, 0.9−1.7).11 In 
a study comparing oral versus trans-
dermal estradiol, transdermal estra-
diol was associated with a reduced 
risk of pulmonary embolism (0.46 
[95% CI, 0.22−0.97]).13 

Reducing the risk of breast can-
cer caused by HT is an important 
goal. Results of one study showed 
that the combination of oral estrogen 
plus synthetic progestin was associ-
ated with an increased risk of breast 
cancer, compared with nonuse (RR, 
1.5; 95% CI, 1.1−1.9). By contrast, the 
combination of transdermal estra-
diol plus micronized progesterone 
was not associated with an increased 
risk of breast cancer, compared with 
nonuse (RR, 0.9; 95% CI, 0.7−1.2).15
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The bottom line
In recently menopausal women with 
moderate to severe hot flashes, HT 
improves quality of life and appears 
to decrease mortality. However, HT 
with oral estrogen plus synthetic 
progestin is associated with an in-
creased risk of stroke, deep vein 
thrombosis, pulmonary embolism, 
and breast cancer. Compared with 

oral estrogen, transdermal estradiol 
treatment is associated with a lower 
risk of stroke, deep vein throm-
bosis, and pulmonary embolism. 
Compared with oral estrogen plus 
a synthetic progestin, transdermal 
estradiol plus micronized proges-
terone is associated with a lower risk 
of breast cancer. The benefits of HT 
are likely maximized by initiating 

therapy in the perimenopause tran-
sition or early in the postmenopause, 
and the risks are minimized by using 
transdermal estradiol.16−18 
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The impact of 3 different approaches* to hormone therapy on the risk of stroke,  
deep vein thrombosis, pulmonary embolism, and breast cancer1,9,12,13,15 

Disease

Oral conjugated estrogen  
plus MPA versus placebo,  

RR (95% CI)1

Oral conjugated estrogen only 
versus placebo, RR (95% CI)1

Transdermal estradiol versus no 
hormone therapy, RR (95% CI) 

Stroke 1.37 (1.07−1.76) 1.35 (1.07−1.70) Transdermal ≤ 50 µg daily:  
0.81 (0.62−1.05)9

Transdermal > 50 µg daily:  
1.89 (1.15−3.11)9

Deep vein thrombosis 1.87 (1.37−2.54) 1.48 (1.06−2.07) 0.9 (0.6−1.5)12  

Breast cancer 1.24  (1.01−1.53) 0.79 (0.61−1.02) 0.9 (0.7−1.2)15 

Transdermal estradiol versus  
oral estradiol, RR (95% CI)

Pulmonary embolism 1.98 (1.36−2.87) 1.35 (0.89−2.05) 0.46 (0.22−0.97)13

Abbreviations: CI, confidence interval; RR, relative risk.
*The regimens highlighted in this table include: (1) Oral conjugated estrogen plus medroxyprogesterone acetate, (2) oral conjugated estrogen only, and (3) transdermal estradiol.
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