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Many women experience menopausal symptoms during the menopausal transition and post-
menopausal years. Hot flashes, the most common symptom, typically resolve after several years,
but for 15–20% of women, they interfere with quality of life. For these women, estrogen therapy,
the most effective treatment for hot flashes, should be considered. The decision to use hormone
therapy involves balancing the potential benefits of hormone therapy against its potential risks.
Accumulating data suggest that initiation of estrogen many years after menopause is associated
with excess coronary risk, whereas initiation soon after menopause is not. Therefore, most now
agree that short-term estrogen therapy, using the lowest effective estrogen dose, is a reasonable
option for recently menopausal women with moderate to severe symptoms who are in good
cardiovascular health. Short-term therapy is considered to be not more than 4–5 yr because
symptoms diminish after several years, whereas the risk of breast cancer increases with longer
duration of hormone therapy. A minority of women may need long-term therapy for severe,
persistent vasomotor symptoms after stopping hormone therapy. However, these women
should first undergo trials of nonhormonal options such as gabapentin, selective serotonin
reuptake inhibitors, or serotonin norepinephrine reuptake inhibitors, returning to estrogen only
if these alternatives are ineffective or cause significant side effects. Low-dose vaginal estrogens
are highly effective for genitourinary atrophy symptoms, with minimal systemic absorption and
endometrial effects. (J Clin Endocrinol Metab 93: 4567–4575, 2008)

A49-yr-old woman was self-referred for possible estrogen
therapy. She has been experiencing intermittent hot

flashes and difficulty sleeping for the past year, but the severity
and frequency of hot flashes have increased recently. She has
frequent waking episodes and is finding it difficult to concen-
trate. Menses had occurred approximately every 6–8 wk for the
past 2 yr, but her most recent period was 12 months ago. She has
tried soy supplements and black cohosh without adequate relief.
She also notes recent vaginal dryness and pain with intercourse.
Medications include 0.1 mg levothyroxine for hypothyroidism,
1200 mg/d calcium, and 800 U/d vitamin D. She has no personal
or family history of coronary heart disease, stroke, venous
thromboembolism, or breast cancer. She is a nonsmoker. On
examination, her height is 5 ft 4 in., weight 130 lb (body mass
index 22.3 kg/m2). Blood pressure is 110/70 mm Hg. Thyroid is
20 g without nodules. On breast examination there are no
masses. Pelvic examination show a normal cervix, slightly pale
vaginal mucosa, and no adnexal masses.

Case background
This patient has classic menopausal symptoms (hot flashes,

sleep disturbances, and vaginal dryness). She has tried soy-based
supplements and black cohosh without relief and is now inter-
ested in estrogen therapy. Estrogen therapy has been prescribed
for many years for menopausal symptoms, in particular hot
flashes and genitourinary atrophy symptoms. In recent decades,
menopausal hormone therapy was also promoted as a strategy to
prevent chronic diseases, including dementia, osteoporosis, but
most importantly coronary heart disease (CHD). This approach
was based on numerous observational epidemiologic studies re-
porting a 30–50% reduction in the risk of CHD with postmeno-
pausal hormone therapy (1). However, subsequent large, ran-
domized, clinical trials, including the Women’s Health Initiative
(WHI), demonstrated an early increase in the risk of CHD with
combined estrogen-progestin therapy when used for primary (2,
3) or secondary prevention of CHD (4, 5). Other health risks and
benefits reported in the WHI combined hormone therapy trial
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included an increased risk of breast cancer, stroke, and venous
thromboembolism and a decreased risk of osteoporotic fracture
and colon cancer risk (2). In the WHI unopposed estrogen trial,
an increased risk of stroke, but not CHD or breast cancer, and a
reduced risk of fracture were observed (6, 7).

After publication of the initial WHI findings, which suggested
greater overall harm than benefit with combined therapy, hor-
mone therapy use decreased dramatically. However, accumulat-
ing data suggest that the effect of hormone therapy on CHD risk
may depend on the timing of starting therapy in relation to the
onset of menopause, a concept referred to as the timing hypoth-
esis (8–10). As described below, this hypothesis suggests that
hormone therapy may have a neutral or beneficial effect when
started during the early menopausal years but a harmful effect if
started in late menopause. The clinical implication of these ob-
servations is not that newly menopausal women should be given
estrogen to prevent CHD but that these women can be reassured
that short-term use of estrogen for menopausal symptoms is not
associated with excess cardiac risk.

Menopausal symptoms
Clinical menopause is diagnosed after 12 months of amen-

orrhea and occurs on average between the ages of 50 and 51 yr
(11). A variety of terms have been used to describe the stages of
the menopausal transition, including those developed at the
Stages of Reproductive Aging Workshop (12). This model iden-
tifies seven stages of reproductive aging, divided into regular
menstrual cycles, menopausal transition stages (irregular menses
and high serum FSH concentrations), and postmenopausal
stages, beginning with the final menstrual period (Fig. 1).

As women progress through the menopausal transition, the
intermenstrual interval increases, followed by the development
of anovulatory cycles, which may be associated with irregular,

and sometimes heavy, bleeding. Two symptoms that have been
consistently associated with menopause in longitudinal studies
are hot flashes and vaginal dryness (13). As described below,
other symptoms such as sleep disturbances and depression may
also be associated with menopause. The symptom intensity, du-
ration, and frequency of these symptoms are highly variable.

Hot flashes
Hot flashes are most common in the late menopausal tran-

sition and early postmenopausal periods (14). A systematic re-
view of menopausal symptoms estimated that vasomotor symp-
toms occur in 14–51% of women before the menopausal
transition, 35–50% during the transition, and 30–80% after
menopause (15). For about 15–20% of women, these symptoms
are severe enough to interfere with quality of life. Untreated, hot
flashes stop spontaneously within a few years of onset in most
women (14–17). However, some women have hot flashes that
persist for many years. The reported prevalence of women with
persistent hot flashes is 12–15% for women in their 60s (17, 18),
and 9% after age 70 yr (18). Ethnicity affects one’s risk of hot
flashes, as illustrated by the Study of Women’s Health across the
Nation, a longitudinal study of women followed up during the
menopausal transition (14). Vasomotor symptoms were re-
ported less often by Japanese and Chinese women but more often
by African-American women when compared with Caucasian
women Other factors that are associated with hot flashes include
obesity, surgical menopause, less physical activity, smoking, and
less education (16, 18).

Genitourinary atrophy
Estrogen deficiency leads to thinning of the vaginal epithe-

lium, often resulting in vaginal atrophy (atrophic vaginitis),
which may cause symptoms of vaginal dryness, itching, and dys-

FIG. 1. The Stages of Reproductive Aging Workshop staging system: stages �5 to �3 represent the reproductive interval; stages �2 and �1 represent the menopausal
transition, and stages 1 and 2 are the postmenopause. Adapted with permission from M. R. Soules, S. Sherman, E. Parrott, R. Rebar, N. Santoro, W. Utian, and
N. Woods: Fertil Steril 76:874–878, 2001 (12). © The Endocrine Society.
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pareunia. The prevalence of vaginal dryness in one longitudinal
study was 3, 4, 21, and 47% of women in the reproductive, early
menopausal transition, late menopausal transition, and 3 yr
postmenopausal stages, respectively (19). Some women report
diminished sexual function during the menopausal transition,
possibly due in part to hypoestrogenemia and diminished vaginal
blood flow (20). Vaginal estrogen therapy is the treatment of
choice for women with isolated symptoms of genitourinary at-
rophy and no contraindications to estrogen use (21).

Other menopausal symptoms
Perimenopausal and postmenopausal women often report

difficulty sleeping (22). Whereas hot flashes and mood changes
may be associated with sleep disturbances (23), primary sleep
disorders such as sleep apnea and restless legs syndrome are also
common in this population (24). Some (20, 25) but not all (19),
studies suggest that the risk of mood changes and depression are
also increased during the menopausal transition. Diffuse joint
pain (26) and a decline in memory have also been reported (27),
but changes in cognitive function have not been consistently ob-
served in longitudinal studies (28).

Differential diagnosis of menopausal symptoms
Hyperthyroidism should always be considered in the differ-

ential diagnosis of menopausal symptoms because irregular
menses, sweating (although different from typical hot flashes),
and mood changes are all potential clinical manifestations of
hyperthyroidism. Other etiologies for menstrual cycle changes
that should be considered include pregnancy, hyperprolactine-
mia, and thyroid disease. Sweating symptoms may be due to
other disorders, such as medications, hypoglycemia, carcinoid,
pheochromocytoma, or underlying malignancy.

Controversies and unanswered questions
As noted above, observational studies of postmenopausal

hormone therapy have reported significant reductions in CHD
risk, whereas clinical trial data have reported excess risk. Pos-
sible explanations for the discrepant findings have focused on the
validity of the observational data, specifically that the CHD ben-
efit may have resulted from the healthy populations studied
(healthy user bias). However, a key difference between partici-
pants in observational studies and the WHI and other random-
ized clinical trials is the timing of initiation of hormone therapy
in relation to the onset of menopause (8). Women in observa-
tional studies tend to be younger, and most start hormone ther-
apy soon after menopause. For example, in the Nurses’ Health
Study, participants were aged 30–55 yr at baseline, and approx-
imately 80% started hormone therapy within 2–3 yr of clinical
menopause. In contrast, WHI participants were older (mean
baseline age 63 yr) and typically started or reinitiated their hor-
mone therapy more than 10 yr after menopause. The older age
at the time of hormone therapy initiation would be expected to
be associated with atherosclerotic lesions that may be more sus-
ceptible to the prothrombotic, proinflammatory effects of
estrogen.

In contrast, women with presumably normal endothelium
who start estrogen soon after menopause (within 5 yr) may not

be at increased risk, (or may even derive cardiovascular benefit)
because advanced, unstable atherosclerotic plaques have not yet
formed (Fig. 2). This hypothesis has been referred to as the timing
hypothesis and is supported by data from an observational study
in postmenopausal women (29), a metaanalysis of clinical trials
(30), secondary analyses from the WHI (Table 1) (3, 7, 31), and
an ancillary substudy of the WHI (the WHI-Coronary Artery
Calcium Study) (32). In this study, coronary-artery calcium, as
measured by cardiac computed tomography at trial completion,
was lower in women assigned to unopposed estrogen when com-
pared with placebo, suggesting that estrogen therapy may reduce
progression of atherosclerosis and subclinical CHD in younger
women who do not yet have advanced plaque. Although the
evidence in favor of the timing hypothesis is compelling, the data
do not justify the use of hormone therapy for prevention of CHD
in younger women due to other potential risks of the treatment.
Major medical organizations, including the North American
Menopause Society (10), U.S. Preventive Services Task Force
(33), and American College of Obstetricians and Gynecologists
(34), recommend against the use of hormone therapy at any age
to prevent CHD. However, the findings provide reassurance for
recently menopausal women considering short-term use of es-
trogen for treatment of menopausal symptoms. For women with
premature ovarian failure (menopause before age 40 yr), hor-
mone therapy is recommended until the average age at natural
menopause (50 to 51 yr) (10).

In contrast to CHD risk, stroke risk appears to be increased,
regardless of the number of years since menopause (31, 35).
However, absolute rates of stroke are low in younger women
and, in the WHI, the low baseline risk and modest hazard ratio
in women ages 50–59 yr resulted in minimal absolute excess risk
in stroke (31). Lower estrogen doses appear to be associated with
lower stroke risks (35).

There are many other unanswered questions about post-
menopausal hormone therapy, including the optimal route of
estrogen administration, the impact of early hormone use on
later cognitive function and dementia risk (36, 37), and the role
of progestins on CHD and breast cancer risk. Two trials in
progress (38, 39) in younger postmenopausal women will ad-
dress the timing hypothesis in relation to noninvasive measures
of atherosclerosis progression (the former trial will also examine
the impact of lower estrogen doses, the transdermal route of
administration, and the use of natural micronized progesterone).

Treatment considerations
Clinical decision making for women interested in hormone

therapy involves balancing the potential benefits of hormone
therapy against its potential risks. Benefits of hormone therapy
include relief from hot flashes, night sweats, and vaginal dryness
and possibly improvements in sleep, mood, and concentration.
In addition, hormone therapy prevents bone loss and protects
against osteoporotic fractures. Assuming the timing hypothesis
is correct, a younger patient, during the menopausal transition,
or a recently menopausal woman (final menstrual period �5 yr
ago) at low baseline risk of CHD, stroke, and venous thrombo-
embolism are reasonable candidates for short-term hormone
therapy. In clinical practice, the majority of women seeking in-
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tervention for hot flashes fall into this category. In contrast, an
older woman many years past menopause (�10 yr), who is at
higher risk of cardiovascular disease, is not a good candidate.
Thus, the two key factors to consider in our patient with severe
symptoms are where she is in the menopausal transition and
whether she is in good cardiovascular health. In women who are
between 5 and 10 yr past menopause, have cardiovascular risk
factors at baseline, or are considering resuming estrogen because
of persistent, severe hot flashes, an algorithm that estimates car-
diovascular, fracture, and breast cancer risk may be helpful for
clinical decision making (40, 41) (Fig. 3).

Low-dose oral contraceptives
For nonsmoking, perimenopausal women with irregular or

heavy menses and/or hormonally related symptoms that impair
quality of life, low-dose combined oral contraceptives contain-
ing 20 �g ethinyl estradiol (roughly equivalent to 2.5 mg con-
jugated estrogen) are a good option. Unlike standard-dose hor-
mone therapy, the higher doses of both estrogen and progestin
in oral contraceptives suppress the hypothalamic-pituitary-ovar-
ian axis, thereby providing contraception and bleeding control in
addition to symptomatic relief. Contraindications to oral con-
traceptive use in this population include smoking, hypertension,
migraine headaches, and diabetes because the cardiovascular
risks of the pill would outweigh the benefits (42). Oral contra-
ception should also be avoided in obese perimenopausal women
because the risk of venous thromboembolism appears to be twice
as high as for nonobese women (43).

The optimal timing for stopping the pill is uncertain. One
approach has been to measure serum FSH concentration at the
end of the placebo week to identify women who are postmeno-
pausal and no longer need contraception. However, FSH mea-
surements may be misleading because ovulatory women during
the menopausal transition also have intermittent elevations of
serum FSH (44). Another strategy is to stop the pill at age 50–51
yr, the average age of menopause, when the likelihood of ovu-
lation is low (45, 46). The decision to then use postmenopausal
hormone therapy would depend on the severity of symptoms (if

TABLE 1. Absolute excess risk of CHD and mortality

Outcome Age (yr)
Years since
menopause

50–59 60–69 70–79 �10 10–19 �20
CHD �2 �1 �19a �6 �4 �17a

Total mortality �10 �4 �16a �7 �1 �14
Global indexb �4 �15 �43 �5 �20 �23

Absolute excess risk of CHD and mortality (cases per 10,000 patient-years) by
age and years since menopause in the combined trials (E�P and E-alone) of the
WHI. Data from report published elsewhere (31).
a P � 0.03 compared with age 50–59 yr or less than 10 yr since menopause.
b Global index is a composite outcome of CHD, stroke, pulmonary embolism,
breast cancer, colorectal cancer, endometrial cancer, hip fracture, and mortality.

FIG. 2. Timing of hormone therapy initiation in relation to stage of atherosclerosis: observational studies vs. clinical trials. Adapted with permission from J. E. Manson,
S. S. Bassuk, M. Harman, E. A. Brinton, M. I. Cedars, R. Lobo, G. R. Merriam, V. M. Miller, F. Naftolin, and N. Santoro: Menopause 13:139–147, 2006 (9). © The
Endocrine Society.
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they recur) and her risks for cardiovascular complications and
venous thromboembolism as described above.

Postmenopausal hormone therapy
For women who are not experiencing heavy bleeding and do

not need contraception, replacement doses of estrogen are used.
Estrogen is the most effective therapy for hot flashes. The stan-
dard dose of estrogen used historically, and the one studied in the
WHI, is 0.0625 mg conjugated equine estrogen. Equivalent doses
of other estrogens include micronized 17�-estradiol (1 mg) and
transdermal 17�-estradiol (50 �g/d). These doses given daily are
sufficient to reduce hot flash frequency and severity by approx-
imately 75% relative to placebo (47). In a systematic review and
metaanalysis of trials of estrogen for hot flashes, conjugated es-
trogen and 17� estradiol (oral or transdermal) were equally ef-
fective (48). Common side effects include breast soreness and
vaginal bleeding. Estrogen, especially in combination with a
progestin, is also associated with increased breast density (49)
and a higher rate of abnormal mammograms and breast bi-
opsies (50, 51).

Estrogen therapy has also been shown to improve sleep and
depression in some women (52, 53). Women with an intact
uterus who are treated with estrogen need a progestin for pre-
vention of endometrial hyperplasia and carcinoma. Combined
estrogen-progestin therapy may be given in a cyclic or continu-

ous regimen. Women who have undergone hysterectomy should
not receive a progestin.

Low-dose estrogen
The lowest dose of estrogen that relieves menopausal

symptoms should be used. Lower doses of estrogen, which
have been shown to prevent bone loss, are also effective for
relief of hot flashes in many women and are associated with
less vaginal bleeding and breast tenderness (54). Examples of
low-dose preparations include conjugated estrogen (0.3 mg),
micronized 17�-estradiol (0.5 mg), and transdermal 17�-estradiol
(0.025 mg). An even lower dose of estrogen is also available (trans-
dermal estradiol 0.014 mg) (55). Progestin doses may be lowered
with low-dose estrogen, but there is no consensus on optimal
regimens.

Duration and stopping therapy
Ideally, hormone therapy is used for only 2–3 yr and rarely for

more than 5 yr. Hot flashes and night sweats typically diminish
in frequency and intensity after several years, whereas breast
cancer risk increases with duration of hormone use, in particular,
combined estrogen-progestin regimens. Observational studies
report that 40–50% of women who start hormone therapy stop
within 1 yr, and 65–75% stop within 2 yr, often with no assis-
tance from their health care provider (56). However, for many

FIG. 3. Hormone therapy (HT) decision-making flow chart. TIA, Transient ischemic attack. �Adapted with permission from J. E. Manson and S. S. Bassuk: Harrison’s
principles of internal medicine, 17th ed. (edited by A. S. Fauci, E. Braunwald, D. L. Kasper, S. L. Hauser, D. L. Longo, J. L. Jameson, and J. Loscalzo), McGraw-Hill, New
York, 2008, p 2334–2339 (40); and J. E. Manson and S. S. Bassuk: Hot flashes, hormones and your health, McGraw-Hill, New York, 2007 (41)�.
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others, abrupt withdrawal of exogenous estrogen results in the
return of hot flashes and other menopausal symptoms, some-
times requiring resumption of therapy (57). Although tapering
hormone therapy doses before stopping is often recommended,
the advantage of this approach remains unproven. In women
with cardiovascular risk factors at baseline or in women who are
considering resuming estrogen because of persistent, severe, hot
flashes, an algorithm that estimates cardiovascular, fracture, and
breast cancer risk may be helpful for clinical decision making
(Fig. 3). Women with persistent symptoms after stopping estro-
gen should first undergo trials with nonhormonal options such
as gabapentin or selective serotonin reuptake inhibitors (SSRIs)/
serotonin norepinephrine reuptake inhibitors (SNRIs), returning
to estrogen only if these alternatives are ineffective or cause sig-
nificant side effects.

Bioidentical hormones
Some postmenopausal women are turning to natural or

bioidentical hormone therapy because of safety concerns about
conventional hormone preparations. However, available data
suggest that whereas some of these products may decrease hot
flushes, there is no evidence that they have any advantage over
conventional hormone therapies. There are bioidentical conven-
tional hormone therapy products (e.g. oral or transdermal 17�-
estradiol, micronized progesterone) approved by the U.S. Food
and Drug Administration (FDA) and available by prescription in
retail pharmacies in a variety of doses; these are reasonable op-
tions. However, custom-compounded bioidentical hormone
therapy does not have the same level of regulation for dose con-
sistency and purity; the quality may be substandard (58), and the
safety (59) and efficacy of these products have not been well
established. Such concerns apply to the prescribing of individu-
alized doses of steroid hormones such as estradiol, estrone, es-
triol, progesterone, testosterone, and dehydroepiandrosterone,
compounded as pills, gels, sublingual tablets, or suppositories
(59). The FDA has begun enforcement action against seven com-
pounding pharmacies, stating that the claims made by these
pharmacies about safety and efficacy of compounded bioiden-
tical hormones are false and misleading, with no credible scien-
tific evidence to support them (60).

Transdermal vs. oral estrogen
FDA-approved oral and transdermal estrogen preparations

appear to be equally effective for hot flashes and bone mineral
density, but they have different metabolic profiles. Potential ad-
vantages of oral estrogen include its ease of administration and
favorable effects on lipoprotein profiles (high-density lipopro-
tein and low-density lipoprotein), whereas potential disadvan-
tages of oral estrogen include unfavorable changes in serum
triglycerides, C-reactive protein, fibrinogen, factor VII, and
plasminogen activator inhibitor type 1 (61). Also, oral estrogen
is more likely to increase SHBG and reduce free testosterone
levels; thus, it may be more likely than transdermal estrogen to
have adverse effects on libido. Similar effects on T4 binding glob-
ulin and bioavailable T4 have been identified (62). It is uncertain
whether effects on endothelial function and glucose tolerance
vary by route of estrogen delivery. Epidemiological data and a

metaanalysis of clinical trials suggest a higher risk of venous
thromboembolic events with oral rather than transdermal estro-
gen preparations (63). Clinical trial data that address the effect
of transdermal estrogen on CHD and stroke risk are limited.
Other nonoral estrogen preparations available for the treatment
of hot flashes include a topical estrogen gel, lotion, spray, and a
vaginal ring.

Choice of progestin regimen
In the WHI, combined estrogen-progestin therapy was asso-

ciated with increased risk of CHD and breast cancer, whereas
unopposed estrogen was not, suggesting that progestins contrib-
ute to both risks. Therefore, there is considerable interest in min-
imizing progestin dose and duration. Progestins are typically
given for 12–14 d (cyclic regimens) or daily with continuous
regimens. The progestin dose for continuous regimens is typi-
cally half of that used for cyclic regimens. Endometrial protec-
tion with long-cycle progestins (e.g. 14 d every 3 months) may
not be as reliable (64). A levonorgestrel-containing intrauterine
device that releases 20 �g of levonorgestrel per day is available
for contraceptive use; it has also been used off label for endo-
metrial protection in perimenopausal and postmenopausal
women using estrogen therapy and appears to prevent endome-
trial hyperplasia (65). A lower-dose levonorgestrel-intrauterine
device that releases 14 �g/d is approved in Europe for postmeno-
pausal hormone therapy. There are theoretical reasons to believe
that natural micronized progesterone might be safer for the car-
diovascular system (less adverse effect on lipids) (66), and limited
data suggest that it may be associated with a lower breast cancer
risk than synthetic progestins (67), but these potential advan-
tages are not well established.

Vaginal estrogen
Both systemic and vaginal estrogens are effective for genito-

urinary atrophy symptoms, but vaginal estrogen is the preferred
therapy for isolated vaginal symptoms, given its potent local
effect and minimal degree of systemic absorption (68). For
women with mild urogenital atrophy symptoms, vaginal mois-
turizing agents (polycarbophil-based, bioadhesive polymers) on
a regular basis and lubricants during intercourse are a reasonable
first step. However, for women with moderate to severe symp-
toms, low-dose vaginal estrogen should be tried (21). Low-dose
vaginal estradiol tablets and rings result in lower serum estradiol
concentrations when compared with standard doses of vaginal
estrogen cream (69). In the United States, effective low-dose
preparations include a vaginal estradiol tablet (25 �g adminis-
tered daily for 2 wk, followed by twice weekly) and a vaginal ring
that delivers approximately 8–9 �g/d. A lower-dose vaginal tab-
let (10 �g) is available in Europe. Caution should be used when
considering the use of vaginal estrogen in women with breast
cancer, particularly in women taking aromatase inhibitors (70).

Nonestrogen therapies
A number of other therapies for hot flashes have been used off

label for women who cannot or choose not to take estrogen. In
a metaanalysis of 43 trials of nonestrogen therapies, SSRIs,
SNRIs, clonidine, and gabapentin were all more effective than
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placebo (71). Although all reduced the number of hot flashes per
day, the mean difference compared with placebo for SSRIs/
SNRIs and clonidine was approximately one hot flash per day
and for gabapentin, two hot flashes per day. These effects are less
than what has been observed with estrogen, and these drugs are
all associated with significant side effects that may limit their use
in some women. In the same metaanalysis, red clover extracts
were ineffective, and the results for soy isoflavone extracts were
mixed. Effective doses for hot flashes include paroxetine 10–20
mg/d, paroxetine controlled release 12.5–25 mg/d, venlafaxine
75 mg/d, and gabapentin 900 mg at bedtime. Fluoxetine may
have a modest effect on hot flashes (72), but sertraline does not
appear to be effective (71). Desvenlafaxine, a new SNRI, appears
to be more effective than placebo at a dose of 100 mg/d (73).
SSRIs, in particular paroxetine, reduce the metabolism of ta-
moxifen to its most active metabolite, endoxifen (74). Therefore,
paroxetine use should be avoided in women with breast cancer
receiving adjuvant tamoxifen therapy.

Black cohosh, one of the most commonly used complemen-
tary therapies by menopausal women, was no more effective
than placebo in a high-quality, randomized, controlled trial (75).
High-dose progestins are effective but are infrequently used in
women because of side effects and concerns about breast cancer
risk (76). Tibolone, a synthetic steroid whose metabolites have
estrogenic, androgenic, and progestagenic properties, reduces
vasomotor symptoms, fracture risk, and possibly breast cancer
risk (77, 78). However, there are significant concerns about ex-
cess stroke risk with tibolone (78, 79). Tibolone is available in
many countries, but not the United States.

Returning to the patient
This patient has symptoms that are attributable to the meno-

pause: hot flashes, sleep disturbances, and vaginal dryness,
which are severe enough to interfere with her quality of life.
Because it has been less than 5 yr since her final menstrual period
and she is at low risk for cardiovascular disease, short-term hor-
mone therapy is a reasonable option. Transdermal rather than
oral estrogen would be preferred because oral estrogen is asso-
ciated with an increase in serum thyroxine-binding globulin con-
centrations, which might necessitate adjustments in her levothy-
roxine dose. In addition, oral estrogen is more likely than
transdermal estrogen to increase the risk of venous thromboem-
bolism (63).

She was initially started on a low dose of transdermal estra-
diol (0.025 mg), but the dose was increased to 0.0375 mg after
1 month because of persistent bothersome symptoms. The higher
dose was associated with significant reduction in all of her symp-
toms. A progestogen was added because the patient has an intact
uterus. She was initially started on micronized progesterone 200
mg for 14 d each month. However, she noticed bothersome
mood symptoms on the days of progesterone therapy, which
resolved when she was switched to a continuous progesterone
regimen (micronized progesterone 100 mg daily). She initially
had intermittent spotting on the continuous regimen but devel-
oped amenorrhea after 3 months. After 2 yr of therapy, her dose
of estrogen was decreased to 0.025 mg without recurrent symp-
toms. After 3 yr, the patient stopped estrogen on her own because

of concerns about breast cancer. Her vasomotor symptoms re-
turned as did her vaginal dryness. Gabapentin therapy (900 mg
at bedtime) and vaginal estrogen (25 �g vaginal tablets) were
both started. She experienced a significant reduction in hot flash
frequency and severity, and the vaginal dryness resolved. For
prevention of bone loss and CHD, she was counseled on the
importance of continuing her calcium and vitamin D supple-
ments, regular exercise, and maintaining her current weight.

Conclusions
Clinical decision making for women interested in hormone

therapy involves balancing the potential benefits of hormone
therapy against its potential risks. Accumulating data suggest
that initiation of estrogen many years after menopause is asso-
ciated with excess CHD risk, whereas initiation soon after meno-
pause is not. Therefore, most now agree that short-term estrogen
therapy, using the lowest effective estrogen dose, is a reasonable
option for recently menopausal women who have moderate to
severe symptoms and no previous history of, or at elevated risk
of, CHD, stroke, breast cancer, or venous thromboembolism.
Women are generally treated for 2–3 yr but rarely more than 5
yr because symptoms diminish after several years, whereas the
risk of breast cancer increases with longer duration of hormone
therapy. A minority of women may need long-term therapy for
severe, persistent symptoms after stopping hormone therapy.
However, these women should first undergo trials of nonhor-
monal options such as gabapentin or SSRIs/SNRIs, returning to
estrogen only if these alternatives are ineffective or cause signif-
icant side effects. Low-dose vaginal estrogens are a highly effec-
tive therapy for isolated genitourinary atrophy symptoms, with
minimal systemic absorption and endometrial effects.

Acknowledgments

Address all correspondence and requests for reprints to: Kathryn A Martin,
M.D., Reproductive Endocrine Unit, BHX-5, Massachusetts General
Hospital, 55 Fruit Street, Boston, Massachusetts 02114. E-mail:
kamartin@partners.org.

Disclosure Summary: J.E.M. has nothing to disclose. K.A.M. is a
senior deputy editor at UpToDate.

References

1. Grodstein F 2002 Postmenopausal hormone therapy and the risk of cardio-
vascular disease: the epidemiologic evidence. Am J Cardiol 90:26F–29F

2. Writing Group for the Women’s Health Initiative Investigators 2002 Risks and
benefits of estrogen plus progestin in healthy postmenopausal women: prin-
cipal results from the Women’s Health Initiative randomized controlled trial.
JAMA 288:321–333

3. Manson JE, Hsia J, Johnson KC, Rossouw JE, Assaf AR, Lasser NL, Trevisan
M, Black HR, Heckbert SR, Detrano R, Strickland OL, Wong ND, Crouse JR,
Stein E, Cushman M 2003 Estrogen plus progestin and the risk of coronary
heart disease. N Engl J Med 349:523–534

4. Hulley S, Grady D, Bush T, Furberg C, Herrington D, Riggs B, Vittinghoff E
1998 Randomized trial of estrogen plus progestin for secondary prevention of
coronary heart disease in postmenopausal women. Heart and Estrogen/
progestin Replacement Study (HERS) Research Group. JAMA 280:605–613

5. Grady D, Herrington D, Bittner V, Blumenthal R, Davidson M, Hlatky M,
Hsia J, Hulley S, Herd A, Khan S, Newby LK, Waters D, Vittinghoff E, Wenger
N2002Cardiovasculardiseaseoutcomesduring6.8yearsofhormone therapy:

J Clin Endocrinol Metab, December 2008, 93(12):4567–4575 jcem.endojournals.org 4573

The Endocrine Society. Downloaded from press.endocrine.org by [${individualUser.displayName}] on 12 October 2015. at 04:02 For personal use only. No other uses without permission. . All rights reserved.



Heart and Estrogen/progestin Replacement Study follow-up (HERS II). JAMA
288:49–57

6. Writing Group for the Women’s Health Initiative Investigators 2004 Effects
of conjugated equine estrogen in postmenopausal women with hysterec-
tomy: the Women’s Health Initiative randomized controlled trial. JAMA
291:1701–1712

7. Hsia J, Langer RD, Manson JE, Kuller L, Johnson KC, Hendrix SL, Pettinger
M, Heckbert SR, Greep N, Crawford S, Eaton CB, Kostis JB, Caralis P, Prentice
R 2006 Conjugated equine estrogens and the risk of coronary heart disease: the
Women’s Health Initiative. Arch Intern Med 166:357–365

8. Manson JE, Bassuk SS 2007 Invited commentary: hormone therapy and risk
of coronary heart disease—why renew the focus on the early years of meno-
pause? Am J Epidemiol 166:511–517

9. Manson JE, Bassuk SS, Harman M, Brinton EA, Cedars MI, Lobo R, Merriam
GR, Miller VM, Naftolin F, Santoro N 2006 Postmenopausal hormone ther-
apy: new questions and the case for new clinical trials. Menopause 13:139–147

10. Utian WH, Archer DF, Bachmann GA, Gallagher C, Grodstein F, Heiman JR,
Henderson VW, Hodis HN, Karas RH, Lobo RA, Manson JE, Reid RL,
Schmidt PJ, Stuenkel CA; North American Menopause Society 2008 Estrogen
and progestogen use in postmenopausal women: July 2008 Position statement
of the North American Menopause Society. Menopause 15:584–602

11. Gold EB, Bromberger J, Crawford S, Samuels S, Greendale GA, Harlow SD,
Skurnick J 2005 Factors associated with age at natural menopause in a mul-
tiethnic sample of midlife women. Am J Epidemiol 153:865–874

12. Soules MR, Sherman S, Parrott E, Rebar R, Santoro N, Utian W, Woods N
2001 Executive summary: Stages of Reproductive Aging Workshop (STRAW).
Fertil Steril 76:874–878

13. Nelson HD 2008 Menopause. Lancet 371:760–770
14. Gold EB, Colvin A, Avis N, Bromberger J, Greendale GA, Powell L, Sternfeld

B, Matthews K 2006 Longitudinal analysis of the association between vaso-
motor symptoms and race/ethnicity across the menopausal transition: study of
women’s health across the nation. Am J Public Health 96:1226–1235

15. National Institutes of Health 2005 National Institutes of Health State-of-the-
Science Conference statement: management of menopause-related symptoms.
Ann Intern Med 142:1003–1013

16. Gold EB, Sternfeld B, Kelsey JL, Brown C, Mouton C, Reame N, Salamone L,
Stellato R 2000 Relation of demographic and lifestyle factors to symptoms in
a multi-racial/ethnic population of women 40–55 years of age. Am J Epidemiol
152:463–473

17. Rödström K, Bengtsson C, Lissner L, Milsom I, Sundh V, Björkelund C 2002
A longitudinal study of the treatment of hot flushes: the population study of
women in Gothenburg during a quarter of a century. Menopause 9:156–162

18. Huang AJ, Grady D, Jacoby VL, Blackwell TL, Bauer DC, Sawaya GF 2008
Persistent hot flushes in older postmenopausal women. Arch Intern Med 168:
840–846

19. Dennerstein L, Dudley EC, Hopper JL, Guthrie JR, Burger HG 2000 A pro-
spective population-based study of menopausal symptoms. Obstet Gynecol
96:351–358

20. Woods NF, Smith-Dijulio K, Percival DB, Tao EY, Taylor HJ, Mitchell ES
2007 Symptoms during the menopausal transition and early postmenopause
and their relation to endocrine levels over time: observations from the Seattle
Midlife Women’s Health Study. J Womens Health 16:667–677

21. 2007 The role of local vaginal estrogen for treatment of vaginal atrophy in
postmenopausal women. Position statement of the North American Meno-
pause Society 2007. Menopause 14:357–369

22. Kravitz HM, Janssen I, Santoro N, Bromberger JT, Schocken M, Everson-Rose
SA, Karavolos K, Powell LH 2005 Relationship of day-to-day reproductive
hormone levels to sleep in midlife women. Arch Intern Med 165:2370–2376

23. Ohayon MM 2006 Severe hot flashes are associated with chronic insomnia.
Arch Intern Med 166:1262–1268

24. Freedman RR, Roehrs TA 2007 Sleep disturbance in menopause. Menopause
14:826–829

25. Cohen LS, Soares CN, Vitonis AF, Otto MW, Harlow BL 2006 Risk for new
onset of depression during the menopausal transition—the Harvard Study of
moods and cycles. Arch Gen Psychiatry 63:385–390

26. Barnabei VM, Cochrane B, Aragaki AK, Nygaard I, Williams RS, McGovern
PG, Young RL, Wells EC, O’Sullivan MJ, Chen B, Schenken R, Johnson SR
2005 Menopausal symptoms and treatment-related effects of estrogen and
progestin in the Women’s Health Initiative. Obstet Gynecol 105:1063–1073

27. Kok HS, Kuh D, Cooper R, van der Schouw YT, Grobbee DE, Wadsworth ME,
Richards M 2006 Cognitive function across the life course and the menopausal
transition in a British birth cohort. Menopause 13:19–27

28. Woods NF, Mitchell ES, Adams C 2000 Memory functioning among midlife
women: observations from the Seattle Midlife Women’s Health Study. Meno-
pause 7:257–265

29. Grodstein F, Manson JE, Stampfer MJ 2006 Hormone therapy and coronary
heart disease: the role of time since menopause and age at hormone initiation.
J Womens Health 15:35–44

30. Salpeter SR, Walsh JM, Greyber E, Salpeter EE 2006 Brief report: coronary
heart disease events associated with hormone therapy in younger and older
women. A meta-analysis. J Gen Intern Med 21:363–366

31. Rossouw JE, Prentice RL, Manson JE, Wu L, Barad D, Barnabei VM, Ko M,
LaCroix AZ, Margolis KL, Stefanick ML 2007 Effects of postmenopausal
hormone therapy on cardiovascular disease by age and years since menopause.
JAMA 297:1465–1477

32. Manson JE, Allison MA, Rossouw JE, Carr JJ, Langer RD, Hsia J, Kuller LH,
Cochrane BB, Hunt JR, Ludlam SE, Pettinger MB, Gass M, Margolis KL,
Nathan L, Ockene JK, Prentice RL, Robbins J, Stefanick ML 2007 Estrogen
therapy and coronary-artery calcification. N Engl J Med 356:2591–2602

33. U.S. Preventive Services Task Force 2005 Hormone therapy for the prevention
of chronic conditions in postmenopausal women: recommendations from the
U.S. Preventive Services Task Force. Ann Intern Med 142:855–860

34. American College of Obstetricians and Gynecologists 2004 Executive sum-
mary. Hormone therapy. Obstet Gynecol 104:1S–4S

35. Grodstein F, Manson JE, Stampfer MJ, Rex rode K 2008 Postmenopausal
hormone therapy and stroke. Arch Intern Med 168:861–866

36. Zander PP, Carlson MC, Plasmin BL, Welsh-Boehmer KA, Mayer LS, Stiffens
DC, Breather JC 2002 Hormone replacement therapy and incidence of Alz-
heimer disease in older women: the Cache County Study. JAMA 288:2123–
2129

37. Shumaker SA, Legal C, Rapp SR, Thal L, Wallace RB, Ockene JK, Hendrix SL,
Jones 3rd BN, Assaf AR, Jackson RD, Kitchen JM, Wassertheil-Smoller S,
Wactawski-Wende J 2003 Estrogen plus progestin and the incidence of de-
mentia and mild cognitive impairment in postmenopausal women: the Wom-
en’s Health Initiative Memory Study: a randomized controlled trial. JAMA
289:2651–2662

38. Harman SM, Brinton EA, Cedars M, Lobo R, Manson JE, Merria GR, Miller
VM, Naftolin F, Santoro N 2005 KEEPS: the Kronos Early Estrogen Preven-
tion Study. Climacteric 8:3–12. 29

39. 2007 Early versus Late Intervention Trial with Estrogen (ELITE) Web site.
http://clinicaltrials.gov/show/NCT00114517. Accessed July 27, 2007

40. Manson JE, Bassuk SS 2008 The menopause transition and postmenopausal
hormone therapy. In: Fauci AS, Braunwald E, Kasper DL, Hauser SL, Longo
DL, Jameson JL, Loscalzo J, eds. Harrison’s principles of internal medicine.
17th ed. New York: McGraw-Hill; 2334–2339

41. Manson JE, Bassuk SS 2007 Hot flashes, hormones, your health. New York:
McGraw-Hill

42. Kaunitz AM 2008 Hormonal contraception in women of older reproductive
age. N Engl J Med 358:1262–1270

43. Sidney S, Petitti DB, Soff GA, Cundiff DL, Tolan KK, Quesenberry Jr CP 2004
Venous thromboembolic disease in users of low-estrogen combined estrogen-
progestin oral contraceptives. Contraception 70:3–10

44. Santoro N, Brown JR, Adel T, Skurnick JH 1996 Characterization of repro-
ductive hormonal dynamics in the perimenopause. J Clin Endocrinol Metab
81:1495–1501

45. Gebbie AE, Glasier A, Sweeting V 1995 Incidence of ovulation in perimeno-
pausal women before and during hormone replacement therapy. Contracep-
tion 52:221–222

46. 2006 ACOG practice bulletin no. 73: use of hormonal contraception in women
with coexisting medical conditions. Obstet Gynecol 107:1453–1472

47. MacLennan AH, Broadbent JL, Lester S, Moore V 2004 Oral oestrogen and
combined oestrogen/progestogen therapy versus placebo for hot flushes. Co-
chrane Database Syst Rev CD002978

48. Nelson HD 2004 Commonly used types of postmenopausal estrogen for treat-
ment of hot flashes: scientific review. JAMA 291:1610

49. McTiernan A, Martin CF, Peck JD, Aragaki AK, Chlebowski RT, Pisano ED,
Wang CY, Brunner RL, Johnson KC, Manson JE, Lewis CE, Kotchen JM,
Hulka BS 2005 Estrogen-plus-progestin use and mammographic density in
postmenopausal women: women’s health initiative randomized trial. J Natl
Cancer Inst 97:1366–1376

50. Chlebowski RT, Hendirx SL, Langer RD, Stefanick ML, Gass M, Lane D,
Rodabough RJ, Giligan MA, Cyr MG, Thomson CA, Khandekar J, Petrovitch
H, McTiernan A 2003 Influence of estrogen plus progestin on breast cancer
and mammography in healthy postmenopausal women: the Women’s Health
Initiative Randomized Trial. JAMA 289:3243–32533

51. Chlebowski RT, Anderson G, Pettinger M, Lane D, Langer RD, Gilligan MA,
Walsh BW, Chen C, McTiernan A; Women’s Health Initiative Investigators
2008 Estrogen plus progestin and breast cancer detection by means of mam-
mography and breast biopsy. Arch Intern Med 168:370–377

52. Hays J, Ockene JK, Brunner RL, Kotchen JM, Manson JE, Patterson RE,

4574 Martin and Manson Menopausal Symptoms J Clin Endocrinol Metab, December 2008, 93(12):4567–4575

The Endocrine Society. Downloaded from press.endocrine.org by [${individualUser.displayName}] on 12 October 2015. at 04:02 For personal use only. No other uses without permission. . All rights reserved.



Aragaki AK, Shumaker SA, Brzyski RG, LaCroix AZ, Granek IA, Valanis BG
2003 Effects of estrogen plus progestin on health-related quality of life. N Engl
J Med 348:1839–1854

53. Soares CN, Almeida OP, Joffe H, Cohen LS 2001 Efficacy of estradiol for the
treatment of depressive disorders in perimenopausal women: a double-blind,
randomized, placebo-controlled trial. Arch Gen Psychiatry 58:529–534

54. Ettinger B 2005 Vasomotor symptom relief versus unwanted effects: role of
estrogen dosage. Am J Med 118(Suppl 12B):74–78

55. Bachmann GA, Schaefers M, Uddin A, Utian WH 2007 Lowest effective trans-
dermal 17�-estradiol dose for relief of hot flushes in postmenopausal women:
a randomized controlled trial. Obstet Gynecol 110:771–779

56. Grady D, Sawaya GF 2005 Discontinuation of postmenopausal hormone ther-
apy. Am J Med 118(Suppl 12B):163–165

57. Grady D, Ettinger B, Tosteson AN, Pressman A, Macer JL 2003 Predictors of
difficulty when discontinuing postmenopausal hormone therapy. Obstet Gy-
necol 102:1233–1239

58. Mahaguna V, McDermott JM, Zhang F, Ochoa F 2004 Investigation of prod-
uct quality between extemporaneously compounded progesterone vaginal
suppositories and an approved progesterone vaginal gel. Drug Dev Ind Pharm
30:1069–1078

59. Boothby LA, Doering PL, Kipersztok S 2004 Bioidentical hormone therapy: a
review. Menopause 11:356–367

60. FDA takes action against compounded menopause hormone therapy drugs.
http://www.fda.gov/bbs/topics/NEWS/2008/NEW01772.html. Accessed
June 6, 2008

61. Stanczyck FZ 2007 Parenteral versus oral treatment of postmenopausal
women with estrogen. Menopause 14:968

62. Arafah BM 2001 Increased need for thyroxine in women with hypothyroidism
during estrogen therapy. N Engl J Med 344:1743–1749

63. Canonico M, Plu-Bureau G, Lowe GD, Scarabin PY 2008 Hormone replace-
ment therapy and risk of venous thromboembolism in postmenopausal wom-
en: systematic review and meta-analysis. BMJ 336:1227–1231

64. Lethaby A, Suckling J, Barlow D, Farquhar CM, Jepson RG, Roberts H 2004
Hormone replacement therapy in postmenopausal women: endometrial hy-
perplasia and irregular bleeding. Cochrane Database Syst Rev CD000402

65. Wildemeersch D, Janssens D, Schacht E, Pylyser K, de Wever N 2005 Intra-
uterine levonorgestrel delivered by a frameless system, combined with systemic
estrogen: acceptability and endometrial safety after 3 years of use in peri- and
postmenopausal women. Gynecol Endocrinol 20:336–342

66. The Writing Group for the PEPI Trial 1995 Effects of estrogen or estrogen/
progestin regimens on heart disease risk factors in postmenopausal women.
The Postmenopausal Estrogen/Progestin Interventions (PEPI) trial. JAMA
273:199–208

67. Fournier A, Berrino F, Clavel-Chapelon F 2008 Unequal risks for breast cancer
associated with different hormone replacement therapies: results from the E3N
cohort study. Breast Cancer Res Treat 107:103–111

68. Suckling J, Lethaby A, Kennedy R 2003 Local oestrogen for vaginal atrophy
in postmenopausal women. Cochrane Database Syst Rev CD001500

69. Rioux JE, Devlin C, Gelfand MM, Steinberg WM, Hepburn DS 2000 17�-
estradiol vaginal tablet versus conjugated equine estrogen vaginal cream to
relieve menopausal atrophic vaginitis. Menopause 7:156–161

70. Kendall A, Dowsett M, Folkerd E, Smith I 2006 Caution: vaginal estradiol
appears to be contraindicated in postmenopausal women on adjuvant aro-
matase inhibitors. Ann Oncol 17:584–587

71. Nelson HD, Vesco KK, Haney E, Fu R, Nedrow A, Miller J, Nicolaidis C,
Walker M, Humphrey L 2006 Nonhormonal therapies for menopausal hot
flashes: systematic review and meta-analysis. JAMA 295:2057–2071

72. Loprinzi CL, Barton DL, Sloan JA, Novotny PJ, Dakhil SR, Verdirame JD,
Knutson WH, Kelaghan J, Christensen B 2008 Mayo Clinic and North Central
Cancer Treatment Group hot flash studies: a 20-year experience. Menopause
15(4 Pt 1):655–60

73. Speroff L, Gass M, Constantine G, Olivier S 2008 Efficacy and tolerability of
desvenlafaxine succinate treatment for menopausal vasomotor symptoms.
Obstet Gyneol 111:77–87

74. Jin Y, Desta Z, Stearns V, Ward B, Ho H, Lee KH, Skaar T, Storniolo AM,
Li L, Araba A, Blanchard R, Nguyen A, Ullmer L, Hayden J, Lemler S,
Weinshilboum RM, Rae JM, Hayes DF, Flockhart DA 2005 CYP2D6 ge-
notype, antidepressant use, and tamoxifen metabolism during adjuvant
breast cancer treatment. J Natl Cancer Inst 97:30 –39

75. Newton KM, Reed SD, LaCroix AZ, Grothaus LC, Ehrlich K, Guiltinan J 2006
Treatment of vasomotor symptoms of menopause with black cohosh, multi-
botanicals, soy, hormone therapy, or placebo: a randomized trial. Ann Intern
Med 145:869–879

76. Loprinzi CL, Michalak JC, Quella SK, O’Fallon JR, Hatfield AK, Nelimark
RA, Dose AM, Fischer T, Johnson C, Klatt NE 1994 Megestrol acetate for the
prevention of hot flashes. N Engl J Med 331:347–352

77. Modelska K, Cummings S 2002 Tibolone for postmenopausal women: sys-
tematic review of randomized trials. J Clin Endocrinol Metab 87:16–23

78. Cummings SR, Ettinger B, Delmas PD, Kenemans P, Stathopoulos V, Verweij
P, Mol-Arts M, Kloosterboer L, Mosca L, Christiansen C, Bilezikian J,
Kerzberg EM, Johnson S, Zanchetta J, Grobbee DE, Seifert W, Eastell R, for
the LIFT Trial Investigators 2008 The effects of tibolone in older post-
menopausal women. N Engl J Med 359:697–708

79. Cummings S 2006 LIFT study is discontinued. BMJ 332:667

J Clin Endocrinol Metab, December 2008, 93(12):4567–4575 jcem.endojournals.org 4575

The Endocrine Society. Downloaded from press.endocrine.org by [${individualUser.displayName}] on 12 October 2015. at 04:02 For personal use only. No other uses without permission. . All rights reserved.


