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MENOpaUSE
Our understanding deepens of the benefits and risks 
of hormone therapy in different formulations and  
populations 

Accumulating evidence points to a 
lower risk of VTE with transdermal 
versus oral HT

T en years have passed since the 
Women’s Health Initiative (WHI) 

investigators published initial findings 
from the estrogen-progestin arm, shaking 
up the field of menopause management 
and leading to a sharp decline in the 
number of prescriptions being written for 
hormone therapy (HT). Over the course 
of the ensuing decade, numerous studies 
have filled in gaps in our understanding 
of the menopausal transition and the 
decades that follow—studies that have 
been detailed in OBG Management in this 
Update in Menopause and other articles. In 
this installment of the Update, I review:
• two studies that address the lower risk of 

venous thromboembolism (VTE) when 

transdermal HT is prescribed rather than 
oral estrogen

• the characteristics of a new oral medication 
to treat vulvar and vaginal atrophy

• a study highlighting the distinct effects on 
the breast of unopposed estrogen and com-
bination estrogen-progestin HT

• two reports on ovarian conservation at the 
time of hysterectomy for benign indications

• a study from Sweden on the health impact 
of early menopause

• a closer look at the mood effects—or lack of 
them—of progestin therapy.

In addition, JoAnn E. Manson, MD, DrPH, 
NCMP, weighs in on what we have learned 
from the WHI and the Kronos Early Estrogen 
Prevention Study (KEEPS).
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 postmenopausal hormone therapy in a large prospec-

tive study [published online ahead of print September 

10, 2012]. J Thromb Haemost. doi:10.1111/j.1538-

7836.2012.04919.x.

The estrogen-progestin arm of the WHI 
clarified the most statistically promi-

nent risk associated with combination HT: a 
higher incidence of VTE in women  allocated 

to oral conjugated equine estrogen and 
medroxyprogesterone acetate (MPA).1 

Although no randomized trials have 
been large enough to compare the safety of 
oral versus transdermal HT with respect to 
VTE in a statistically meaningful manner, 
the issue has been investigated in observa-
tional (case-control and cohort) studies. In 
past Updates in Menopause, I have detailed 
studies from France,2,3 the United Kingdom,4 

the Kronos early estrogen prevention Study 
(KeepS) is a valuable adjunct to the Women’s 
Health initiative (WHi), as one of the principal 
investigators—of both trials—explains in this 
Q&a. 

in the WHi, dr. Joann e. Manson and col-
leagues set out to address a specific question: What is the 
balance of benefits and risks when hormone therapy (Ht) is 
used to prevent chronic disease in postmenopausal women 
(ages 50–79 years; mean age 63)? investigators concluded 
that the risks generally outweigh the benefits, especially for 
older women.

contrast the KeepS trial, which had a goal of exploring 
the effects of oral and transdermal Ht in a younger, newly 
menopausal population. KeepS found several favorable ef-
fects of Ht, including significant relief of menopausal symp-
toms, improved sleep and quality of life, easing of dyspa-
reunia and improvement of other aspects of sexual function, 
and preservation of bone mineral density (BMd). it also ad-
dressed effects of Ht on atherosclerosis progression.

in this interview, dr. Manson discusses both trials and 
the insights they have provided in menopausal medicine, as 
well as the need for continuing analyses of Ht in younger 
menopausal women.

dr. Manson is the Michael and Lee Bell professor of 
Women’s Health and professor of Medicine at Harvard Med-
ical School in Boston, where she is chief of the division of 
preventive Medicine and codirector of the connors center 
for Women’s Health and gender Biology at Brigham and 
Women’s Hospital.

QWhat is the biggest misconception about the WHI?

AMany clinicians are not aware that the WHi was designed 
to assess the role of Ht in chronic disease prevention, 

not to study its efficacy in treating menopausal symptoms. 
the goal of the WHi was to evaluate the balance of benefits 
and risks of Ht in preventing chronic disease, such as car-
diovascular disease, cognitive decline,  osteoporotic fracture, 
and other degenerative diseases of aging. 

during the 1980s and 1990s (WHi was started in 1993), 
Ht was commonly prescribed to prevent cardiovascu-
lar disease. Many older women—even women in their 70s 
and 80s—were being started on Ht, some of them even af-
ter a coronary event. there was a perception that Ht was 
not only protective of the heart but especially beneficial in 
 higher-risk women. this was a grave misconception. as it 
turned out, older women at high risk of cardiovascular dis-
ease had adverse outcomes with Ht—in fact, Ht appeared 
to precipitate some coronary events in these women. 

the WHi put a halt to the practice of initiating Ht in 
older women for the express purpose of trying to prevent 
cardiovascular disease or cognitive decline and deserves 
credit for that. Regrettably, the WHi findings were general-
ized very broadly, including to recently menopausal women 
who had distressing vasomotor symptoms and good car-
diovascular health and who stood to have a net benefit from 
Ht. With the KeepS trial and other studies, the pendulum is 
coming to rest in a more appropriate place.

QWhat are the main findings of KEEpS?

A KeepS evaluated two Ht formulations—oral con-
jugated equine estrogens (cee) at a daily dose of  

0.45 mg and transdermal estradiol in a weekly patch of  
50 µg/d (both with the addition of cyclic oral micronized 
progesterone, 200 mg daily for 12 days each month)—as 
well as placebo. overall, Ht produced many favorable ef-
fects, including significant improvement in hot flushes, night 
sweats, and sleep disturbances; preservation of BMd; and 

What the KEEpS trial reveals about Ht in younger menopausal women 
Q&a with Joann E. Manson, Md, drpH, NCMp
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and the United States,5 each of which has sug-
gested that, in contrast with oral HT, trans-
dermal HT does not increase the risk of VTE. 

One British study also indicated that 
while oral estrogen therapy slightly increased 
the risk of stroke (as demonstrated by the 
WHI), transdermal estradiol at a dose of  
0.05 mg or less did not.6 In 2012, two addi-
tional observational reports—one from the 
United Kingdom and one from Holland— 

provided additional data confirming the safety 
of transdermal HT with respect to thrombosis.

Sweetland and colleagues drew from 
a large population
Using data from the massive British Million 
Women’s Study (MWS), investigators com-
pared the risk of VTE between oral and trans-
dermal HT. Of 1,058,259 postmenopausal 
women followed in the MWS cohort, 36% 

improvement in sexual function in terms of pain and lubri-
cation. for the transdermal formulation, there was also im-
provement in libido. and with oral estrogen, there was the 
intriguing finding that it improved mood, depressive symp-
toms, anxiety, tension, as well as cognitive function in a 
subset of women who had good cardiovascular health and 
a low level of cardiovascular risk factors. 

neither form of Ht increased blood pressure. (in the 
WHi, where a higher dose of cee was given, systolic blood 
pressure increased significantly.) We also observed the ex-
pected first-pass liver effects of oral estrogen on lipids—a 
reduction in low-density lipoprotein (LdL) and an increase 
in high-density lipoprotein (HdL) cholesterol. With oral 
estrogen, there was also an increase in triglycerides and  
c-reactive protein (cRp). With the transdermal formulation, 
however, lipids were generally unchanged, while glucose 
tolerance improved and insulin resistance declined. (in the 
WHi, oral Ht had a beneficial effect on glucose tolerance 
and diabetes, lowering the incidence of diabetes.)

as for vascular health, the KeepS trial had insufficient 
statistical power to examine the clinical events studied in 
the WHi, so it relied on surrogates, such as noninvasive im-
aging of the carotid intima-media thickness and accrual of 
coronary artery calcium. the results were neutral. there was 
no evidence of an adverse effect on carotid intima-media 
thickness. for coronary artery calcium, there was a nonsig-
nificant trend toward less calcium accumulation in the Ht 
arms, compared with placebo. 

QWhat does KEEpS reveal about the different routes of 
estrogen administration?

Aone surprising finding, as i mentioned, is that mood, 
depression, anxiety, and tension tended to improve 

with oral estrogen but not with the transdermal formulation. 
and among healthy women who had a very low risk of car-
diovascular disease, oral estrogen improved memory and 
cognitive function. on the other side of the equation, trans-
dermal estradiol reduced insulin resistance and enhanced 
libido-related domains of sexual function. 

QWhat can clinicians take away from KEEpS?

A i think that the KeepS trial helps to inform clinical de-
cision-making about Ht and assists us in individualiz-

ing the care of menopausal women. for example, because 
transdermal estradiol had favorable effects on glucose tol-
erance and insulin resistance and did not increase cRp or 
triglycerides, it may be a better choice than oral estrogen 
for an obese patient or a woman with metabolic syndrome 
who has significant vasomotor symptoms and really wants 
to take Ht. 

However, many KeepS findings are preliminary and 
require confirmation in other studies. the evidence is not 
conclusive—for example, it is likely too soon to conclude 
that only oral estrogen benefits mood or memory, or that 
only transdermal estradiol improves insulin resistance. oth-
er studies may show similar effects for oral and transdermal 
routes. overall, the findings on cognition were neutral; only 
in one subgroup was there a signal for some benefit with Ht.

Q the WHI had a significant impact on clinical practice. 
What impact will the KEEpS findings have?

A i do believe that as further evidence emerges on the 
benefits of Ht in managing symptoms and improving 

quality of life in newly menopausal women, it will be used ap-
propriately, when benefits are likely to outweigh risks. i think 
that Ht should be reserved for management of menopausal 
symptoms when there is a clear indication for treatment. the 
decision should be individualized, and women need to be 
fully informed about benefits and risks. this requires risk-
stratification strategies, as younger and lower-risk women 
are the best candidates. also, with estrogen-progestin ther-
apy, there is a concern about breast cancer, especially with 
longer treatment. When prescribing unopposed estrogen, 
there may be a little more latitude in terms of duration—
but, again, treatment should be for symptom management 
among women who choose to take Ht. the research is help-
ing to inform clinical decision-making and leading to more 
personalized health care.



aCOG: “When 
prescribing 
estrogen therapy, 
the gynecologist 
should take into 
consideration the 
possible thrombosis-
sparing properties of 
transdermal forms”

were current HT users. Of current users, 23% 
were using oral and 14% were using transder-
mal HT. 

The risk of VTE—including deep venous 
thrombosis and pulmonary embolism—was 
significantly elevated with the use of oral HT, 
with a relative risk (RR) of 1.42, compared 
with nonuse of HT (95% confidence interval 
[CI], 1.21–1.66). 

The risk of VTE was not elevated among 
users of transdermal therapy (RR, 0.82; 95% 
CI, 0.54–1.06).

Roach and colleagues studied VtE  
among 1,000 Ht users
In a large case-control study from the Neth-
erlands, investigators identified 1,082 cases 
of VTE among women older than age 50. 
Women who used oral estrogen-progestin 
HT had four times the risk of VTE, compared 
with nonusers. Although oral unopposed 
estrogen therapy was also associated with an 
elevated risk of VTE, this risk was lower than 
with combination HT and appeared to be 
dose-dependent. 

In contrast, the risk of VTE associated 
with transdermal estrogen therapy was almost 
identical to the risk observed in nonusers.

With the addition of these two new stud-
ies, there are now six observational studies that 
agree that transdermal estrogen is safer than 
oral estrogen with respect to the risk of VTE.2–5 

aCOG weighs in
In April 2013, ACOG published a Commit-
tee Opinion on the route of administration of 
HT and the risk of VTE, stating: “When pre-
scribing estrogen therapy, the gynecologist 
should take into consideration the possible 
thrombosis-sparing properties of transder-
mal forms of estrogen therapy.”
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WHat tHIS EVIdENCE MEaNS fOR pRaCtICE

although the data comparing the risk of Vte between oral and 
transdermal estrogen is observational, my perspective is that it 
would be inappropriate to wait for randomized trials before inform-
ing our patients that transdermal estrogen appears to be safer than 
the oral route. given the costs, logistical challenges (including likely 
low adherence to study medications) and time involved, we are un-
likely to see randomized trials of Ht large enough to more definitive-
ly compare the risks and benefits between oral and transdermal Ht. 

in my practice, although i continue to prescribe both oral and 
transdermal Ht, a high percentage of my prescriptions are for trans-
dermal formulations. for women who have an elevated baseline 
risk of Vte (especially overweight and obese women), i emphasize 
the safety benefits of transdermal Ht in my counseling.

FDA approves a new oral drug for 
vulvar and vaginal atrophy
Portman DJ, Bachmann GA, Simon JA; the Ospemifene 

Study Group. Ospemifene, a novel selective estrogen 

receptor modulator for treating dyspareunia associ-

ated with postmenopausal vulvar and vaginal atrophy 

[published online ahead of print January 28, 2013]. 

Menopause. doi:10.1097/gme.0b013e318279ba64. 

Simon JA, Lin VH, Radovich C, Bachmann GA. The Os-

pemifene Study Group. One-year long-term safety ex-

tension study of ospemifene for the treatment of vulvar 

and vaginal atrophy in postmenopausal women with a 

uterus. Menopause. 2013;20(4):418–427. 

In February 2013, the US Food and Drug 
Administration (FDA) approved ospe-

mifene (Osphena), an orally administered, 
tissue-selective estrogen agonist/antagonist, 
for the treatment of dyspareunia caused by 
vulvar and vaginal atrophy (VVA) in meno-
pausal women. As with its pharmacologic 
relatives tamoxifen and raloxifene, ospemi-
fene acts as an estrogen agonist in some tis-
sues and an estrogen antagonist in others. 
In clinical trials, ospemifene has been found 
to reduce pain with sexual intercourse and 
increase vaginal mucosal maturation and 
vaginal pH to a greater extent than placebo. 
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Contraindications listed in package 
labeling for ospemifene include estrogen-
dependent neoplasia, VTE (or a history of 
VTE), stroke, and myocardial infarction (or a 
history of it). 

Although ospemifene acts as an estro-
gen agonist on the endometrium, no cases 
of endometrial cancer were noted in clinical 
 trials, the longest of which was 12 months. 

Adverse reactions most frequently 
reported in clinical trials were hot flushes 
(7.5% with ospemifene vs 2.6% with placebo), 
vaginal discharge (3.8% vs 0.3%), and muscle 
spasms  (3.2% vs 0.9%).

VVa has reached epidemic 
proportions
Although most women expect to continue 
their sexual lives during postmenopause, 
fewer of them are using hormone therapy. 
The result is an epidemic of symptomatic 
VVA. Against this backdrop, new treatment 

options represent good news for women. 
Ospemifene may have special appeal for 

symptomatic women who prefer not to use 
vaginal cream, tablets, or the vaginal ring. 
However, in contrast with vaginal estrogen 
therapy, ospemifene increases hot flushes. 
In addition, like tamoxifen and raloxifene, it 
may increase the risk of VTE.

WHat tHIS EVIdENCE MEaNS fOR pRaCtICE

package labeling recommends that clinicians consider adding a 
progestin to prevent endometrial neoplasia in women with an intact 
uterus using ospemifene, and that endometrial monitoring also be 
considered in long-term users. as with all menopausal women, any 
vaginal bleeding in a woman using ospemifene should be evaluated. 

the use of vaginal or systemic estrogen is contraindicated in 
women with a history of breast cancer. as the ospemifene package 
label indicates, the drug has not been studied adequately in women 
with breast cancer; therefore, the fda advises against the use of 
ospemifene in women with known or suspected breast cancer or a 
history of the malignancy.

Unopposed estrogen and combination 
hormone therapy have distinctly  
different effects on the breast
Anderson GL, Chlebowski RT, Aragaki AK, et al. Con-

jugated equine oestrogen and breast cancer incidence 

and mortality in postmenopausal women with hys-

terectomy: extended follow-up of the Women’s Health 

Initiative randomised placebo-controlled trial. Lancet 

Oncol. 2012;13(5):476–486.  

A s I reported in this Update last year, a 
key finding of the WHI estrogen-only 

arm was a persistently reduced risk of inva-
sive breast cancer among women without 
a uterus who used unopposed oral conju-
gated equine estrogen (CEE) for a median of  
5.9 years.7 Since then, WHI investigators have 
reported additional details about breast can-
cer incidence and mortality after a median 
follow-up of 11.8 years.

They found CEE to be associated with a 
lower incidence of invasive breast cancer than 
placebo (annual incidence, 0.27% vs 0.35%; 
HR, 0.77; P = .02). The level of protection 
against breast cancer associated with CEE did 
not vary by duration of use during the interven-
tion or postintervention phases. The incidence 
of breast cancer was even lower (HR, 0.68) 
when the analysis was restricted to patients 
most adherent to the study medication. 

Among women given a diagnosis of 
breast cancer, both overall and breast cancer–
related mortality were significantly lower in 
the CEE arm (HR, 0.62 and 0.37, respectively).

detection bias is unlikely
Although many observational studies have 
reported a modestly elevated risk of breast 
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cancer in women who use estrogen therapy, 
their findings could reflect detection bias. 
That is, women who use any HT tend to have 
more contact with clinicians and, as a result, 
may undergo more screening mammograms 
than nonusers. In the WHI randomized  trial, 
however, screening frequencies were similar 
among CEE and placebo users during and 
following the intervention phase. 

WHat tHIS EVIdENCE MEaNS fOR pRaCtICE

these findings should reassure women who use estrogen to man-
age menopausal symptoms or prevent osteoporosis after hysterec-
tomy that this therapy does not increase the risk of breast cancer. 

the findings also underscore the importance of distinguishing 
between estrogen-only and estrogen-progestin therapy as we help 
our patients make sound decisions about Ht. 

New data support the practice of 
ovarian conservation during benign 
hysterectomy
Parker WH, Feskanich D, Broder MS, et al. Long-term 

mortality associated with oophorectomy compared 

with ovarian conservation in the Nurses’ Health Study. 

Obstet Gynecol. 2013;121(4):709–716. 

Perera HK, Ananth CV, Richards CA, et al. Varia-

tion in ovarian conservation in women undergoing 

hysterectomy for benign indications. Obstet Gynecol. 

2013;121(4):717–726.

In recent years, studies have documented 
the health risks of routine bilateral  

salpingo-oophorectomy (BSO) at the time 
of hysterectomy for benign indications. The 
body of evidence of the potential risks of BSO 
continues to expand, with publication, in 
April 2013, of two large analyses.

In the first analysis, investigators from the 
Nurses’ Health Study (NHS), a large prospec-
tive cohort, extended follow-up to 28 years. 
Among more than 30,000 participating nurses 
who underwent hysterectomy for benign 
indications, 16.8% of those who underwent 
BSO died during follow-up, compared with 
13.3% of those with ovarian conservation 
(hazard ratio [HR], 1.13; 95% CI, 1.06–1.21). 

BSO was associated with a lower risk of 
fatal ovarian cancer and, if performed before 
age 47.5 years, a lower risk of breast cancer as 
well. However, at all ages, BSO was  associated 

with higher other cause-specific deaths (cor-
onary artery disease, stroke, lung cancer, 
colorectal malignancy) as well as all-cause 
mortality. Similar increases in overall and 
breast cancer deaths were associated with 
BSO regardless of family history (sibling or 
mother) of breast or ovarian cancer.

Among women younger than age 50 who 
had never used estrogen therapy at the time 
of BSO, the surgery was associated with sig-
nificantly increased all-cause mortality (HR, 
1.41; 95% CI, 1.04–1.92). However, BSO before 
age 50 was not associated with significantly 
higher all-cause mortality in current or pre-
vious users of estrogen (HR, 1.05; 95% CI, 
0.94–1.17). 

Ovarian conservation is more 
common in younger women
In the second large analysis published this 
year, Perera and colleagues used records that 
include approximately 15% of all US hospital 
discharges to explore recent practices with 
respect to ovarian conservation at the time 
of hysterectomy for benign indications. They 
found that, among more than 750,000 women 
who underwent hysterectomy between 2000 
and 2010, the ovaries were conserved in 
53.6% of cases. 

Ovarian conservation was more com-
mon in younger women, as it was practiced 



BMd measurement 
at age 77 revealed 
osteoporosis in 
56% of women with 
early menopause, 
compared with 30% 
of those with late 
menopause

obgmanagement.com Vol. 25  No. 6  |  June 2013  |  OBG Management 43

in 74.3% of cases involving women younger 
than age 40 and in 31% of cases involving 
women aged 60 to 64 years. 

Ovarian conservation was also more 
common in recent hysterectomies than in 
surgeries performed more remotely in time.

It is heartening to observe that US gyne-
cologists are practicing ovarian conservation 
more often at the time of hysterectomy for 
benign indications. The new analysis from the 
NHS supports this practice unless the patient 
has a mutation (BRCA, Lynch) that substan-
tially increases her risk of ovarian cancer.

WHat tHIS EVIdENCE MEaNS fOR pRaCtICE

unless contraindications apply, obgyns should encourage women 
who undergo BSo before age 50 to use Ht, at least until they 
reach the normal age of spontaneous menopause. 

clinicians who are considering performing elective BSo 
at the time of hysterectomy despite this guidance should rec-
ognize that in the aftermath of the WHi, and in the absence of 
contraindications,it may not be wise to perform BSo in women 
younger than age 50, since many women currently are reluctant to 
use estrogen therapy. 

Swedish cohort confirms the  
ill effects of early menopause

Svejme O, Ahlborg HG, Nilsson JA, Karlsson MK. Early 

menopause and risk of osteoporosis, fracture and mor-

tality: a 34-year prospective observational study in 390 

women. BJOG. 2012;119(7):810–816.

A lthough early menopause has been 
linked to osteoporosis and fragility 

fractures, most studies documenting this 
association have been cross-sectional and 
retrospective, raising concerns about recall 
bias (inaccurate recall of when menopause 
occurred). 

In 1977, investigators began a study 
of women living in Malmö, Sweden, who 
were born in 1929. This ethnically homoge-
neous (white, Northern European) cohort of  
390 women (age 48 at enrollment) underwent 
bone mineral density (BMD) assessment and 
were stratified into two groups:
• early menopause – those who entered 

menopause before age 47
• late menopause – those who became 

menopausal at or after age 47.
At age 77, 198 of the 298 surviving participants 
underwent BMD reassessment. Fracture his-
tory and mortality were documented at the 
study’s end in 2011.

BMD measurement at age 77 revealed 
osteoporosis in 56% of women with early 
menopause, compared with 30% of those 
with late menopause (P = .01). The incidence 
of fragility fractures per 1,000 person-years 
was 19.4 in the early menopause group, com-
pared with 11.6 for late menopause (P = .01). 
The death rate during the 34-year follow-up 
was 52.4% for the early menopause group, 
compared with 35.2% for late menopause 
(P  =  .01). Twenty-two percent of women 
with early menopause had used HT, com-
pared with 10% of those with late menopause 
(P  = .05). 

Because it tracked health and mortality 
over multiple decades, this prospective, pop-
ulation-based study is particularly credible. 

The use of HT was uncommon among 
women in this cohort. 

WHat tHIS EVIdENCE MEaNS fOR pRaCtICE

given our current understanding of the efficacy of Ht in lowering 
the risk of osteoporotic fractures in menopausal women and reduc-
ing coronary artery disease and overall mortality among women 
in their 50s (or within 10 years of the onset of menopause), it is 
important to advise women who undergo early menopause to use 
Ht unless they have specific contraindications.8,9

continued on page 49
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Progestin therapy may not impair 
mood, after all
Rogines-Velo MP, Heberle AE, Joffe H. Effect of medroxy-

progesterone on depressive symptoms in depressed and 

nondepressed perimenopausal and postmenopausal 

women after discontinuation of transdermal estradiol 

therapy. Menopause. 2012;19(4):471–475. 

A lthough many ObGyns have noted 
anecdotally that progestin therapy pre-

cipitates negative mood reactions in some 
menopausal women, data addressing this 
issue have been scarce and inconsistent. 

Rogines-Velo and colleagues analyzed 
the results of two short-term trials involv-
ing perimenopausal and postmenopausal 
women. One trial enrolled 52 nondepressed 
women, and the other enrolled 72 women 
with clinical depression. Participants were 
randomly allocated to transdermal estradiol 
or placebo for 2 or 3 months. 

In both trials, women in the estradiol 
group who had a uterus received medroxy-
progesterone acetate (MPA; 10 mg daily) for 
an additional 2 weeks to prevent endome-
trial hyperplasia. Depressive symptoms were 

assessed using the Beck Depression Inven-
tory at study entry, after estradiol therapy, and 
again at the conclusion of MPA treatment. 

Among women who received estradiol, 
24 of 26 nondepressed women and 14 of 21 
depressed women completed the course of 
MPA. Estradiol therapy was associated with 
mood improvement in both trials, with greater 
improvement among depressed women 
(P  =  .02). Subsequent use of MPA did not 
affect mood significantly in either depressed 
or nondepressed women, even after adjust-
ment for educational status and presence of 
vasomotor symptoms. 

References
1. Roussouw JE, Anderson GL, Prentice RL, et al; Writing Group 

for the Women’s Health Initiative Investigators. Risks and ben-
efits of estrogen plus progestin in healthy postmenopausal 
women: Principal results from the Women’s Health Initiative 
randomized controlled trial. JAMA. 2002;288(3):321–333. 

2. Scarabin PY, Oger E, Plu-Bureau G; EStrogen and THrom-
boEmbolism Risk (ESTHER) Study Group. Differential 
association of oral and transdermal oestrogen-replace-
ment therapy with venous thromboembolism risk. Lancet. 
2003;362(9382):428–432.

3. Canonico M, Fournier A, Carcaillon L, et al. Postmenopausal 
hormone therapy and risk of idiopathic venous thrombo-
embolism: results from the E3N cohort study. Arterioscler 
Thromb Vasc Biol. 2010;30(2):340–345. 

4. Renoux C, Dell’Aniello S, Suissa S. Hormone replacement 
therapy and the risk of venous thromboembolism: A popu-
lation-based study. J Thromb Haemost. 2010;8(5):979–986.

5. Laliberté F, Dea K, Duh MS, Kahler KH, Rolli M, Lefebvre 
P. Does the route of administration for estrogen hormone 
therapy impact the risk of venous thromboembolism? Estra-
diol transdermal system versus oral estrogen-only hormone 
therapy. Menopause. 2011;18(10):1052–1059.

6. Renoux C, Dell’Aniello S, Garbe E, Suissa S. Transdermal and 

oral hormone replacement therapy and the risk of stroke: A 
nested case-control study. BMJ. 2010;340:c2519. doi: 10.1136 
/bmj.c2519.

7. LaCroix AZ, Chlebowski, Manson JE, et al; Women’s Health 
Initiative Investigators. Health outcomes after stopping con-
jugated equine estrogens among postmenopausal women 
with prior hysterectomy: A randomized controlled trial. 
JAMA. 2011;305(13):1305–1314. 

8. Cauley JA, Robbins J, Chen Z, et al; Women’s Health Initiative 
Investigators. Effects of estrogen plus progestin on risk of frac-
ture and bone mineral density: The Women’s Health Initiative 
randomized trial. JAMA. 2003;290(13):1729–1738. 

9. Rossouw JE, Prentice RL, Manson JE, et al. Postmenopausal 
hormone therapy and risk of cardiovascular disease by age 
and years since menopause. JAMA. 2007;297(13):1465–1477. 

10. Joffe H, Hall JE, Gruber S, et al. Estrogen therapy selectively 
enhances prefrontal cognitive processes: A randomized, dou-
ble-blind, placebo-controlled study with functional magnetic 
resonance imaging in perimenopausal and recently post-
menopausal women. Menopause. 2006;13(3):411–422. 

11. Joffe H, Petrillo LF, Koukopoulos A, et al. Increased estradiol 
and improved sleep, but not hot flashes, predict enhanced 
mood during the menopausal transition. J Clin Endocrinol 
Metab. 2011;96(7):E1044–E1054. doi:10.1210/jc.2010-2503.

WHat tHIS EVIdENCE MEaNS fOR pRaCtICE

although considerable anecdotal experience suggests that proges-
tational treatment can cause mood deterioration in some women, 
this effect had not been studied in depressed populations.10,11 the 
two short-term trials on which this report is based confirm that 
estrogen has a positive effect on mood. their findings suggest that 
progestin need not be withheld from depressed women on the as-
sumption that it will worsen mood.
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