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Editor’s Note—The menopause presents a unique set of
challenges to both patient and physician alike. Patients must
adjust to the physical and psychological changes in their bod-
ies brought on by the fall in estradiol levels, while physicians
must go beyond simple reassurance and advise patients on the
pros and cons of various
forms of treatment.

Many women are aware
of the potential beneficial
effects of hormone replace-
ment therapy (HRT) on
bone density, but fewer rec-
ognize its cardioprotective
role in addressing the
increased risk of coronary
heart disease that accompa-
nies menopause. Any dis-
cussion of HRT must take
into account these and other advantages but must also not
ignore potential disadvantages. With the advent of the Inter-
net, patients’ access to many sources of information (and mis-
information) has grown tremendously; it is the duty of the pri-
mary care physician to provide accurate and reliable recom-
mendations to help women decide whether HRT is right for
them. The decision must also factor in the newer agents avail-
able to women, including the selective estrogen receptor mod-
ulators (SERMs) and phytoestrogens.

In the last issue of Primary Care Reports, an introduction
to the physiology and clinical manifestations of menopause
was given. Part II continues that discussion with a review of
the cardiovascular changes during menopause and the impor-
tance of recognizing premature ovarian failure. The authors

conclude with an overview of
the various options for treat-
ment and a decision-making
approach for the primary
care physician.

Cardiovascular Effects
Coronary heart disease

(CHD) is the leading cause
of mortality for women in
America; menopause, both
natural and surgical, is asso-

ciated with an increase in the risk for CHD. In fact, the rela-
tive risk for CHD in postmenopausal women compared to
age-matched premenopausal women is 2.71; estrogen
replacement therapy lowers the risk of developing and dying
from CHD by 50%.2

Cardiovascular Changes with Menopause
With the decline of estrogen levels during menopause,
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diovascular health, these do not change appreciably during
the menopause.9

Hormone Replacement Therapy
and Cardioprotection

Numerous epidemiological studies have found that, in pri-
mary prevention settings, a reduced risk of CHD exists in
postmenopausal women who use HRT. In patients with
existing CHD, the issue is murkier. Estrogen does not seem
to have any significant influence on stroke incidence.10

One mechanism of cardioprotection is through alterations
in the lipid profile. Oral estrogen replacement therapy in
standard doses reverses the adverse lipid effects of
menopause, increasing HDL levels by 13-18% and decreas-
ing LDL levels by 11-19%.11 Higher daily doses of estrogen
do not substantially enhance these effects,12 which generally
occur within six months of beginning therapy. The increase
in HDL may account for up to 50% of the CHD risk reduc-
tion afforded by estrogen therapy.13 Transdermal estradiol
produces similar, but more moderate lipid profile changes, as
would be expected by a route of administration that lacks
hepatic first-pass metabolism and its direct effects on choles-
terol synthesis. Of note, oral conjugated estrogen therapy
does increase serum triglycerides in a dose-dependent man-
ner, which may be of concern in treating women who
already have high levels.11

Oral conjugated estrogen, either alone or combined with
progestin therapy, reduces plasma PAI-1, lipoprotein (a), and
total homocysteine levels.13-15 Estrogen may also have other
lipid-independent cardioprotective effects, including vasodi-
lation, alteration of cholesterol metabolism and deposition,
and calcium antagonism.

Progestins, as a class, increase LDL and decrease HDL.
Accordingly, estrogen’s beneficial effect on LDL and HDL
is attenuated with the addition of progestins to HRT.10

Micronized progesterone may be less detrimental than other
forms of progestins.9 Despite the consequences on the lipid
profile, observational studies suggest that the cardioprotec-
tive effects of postmenopausal estrogen combined with prog-
estins in primary prevention remain.16

The role of estrogen in secondary prevention of CHD is
more controversial. Observational data have suggested a
positive effect of estrogen on survival in established CHD
patients.17 However, the only randomized trial to date look-
ing at combination HRT as secondary prevention for
CHD—the recent Heart and Estrogen/Progestin Replace-
ment Study (HERS)—did not show a positive effect.18

After an average follow-up of four years, researchers found
an early increase in cardiovascular events and no overall
cardiovascular benefit, leading to a recommendation of not
starting HRT for secondary prevention of CHD. Yet, after
the initial increase in risk during the first year of therapy,
possibly due to an immediate prothrombotic effect, risk
decreased in subsequent years, suggesting a possible long-
term benefit. This study has tempered enthusiasm for estro-
gen use in secondary prevention, and it will be important to
follow further reports from the HERS group and additional
randomized trials to better assess true cardiovascular bene-
fit from HRT.

several changes occur that serve to increase cardiovascular
risk. One easily recognizable effect is the conversion to a
more atherogenic lipid profile. Within six months of the
cessation of menses, total cholesterol, LDL cholesterol, and
triglycerides increase significantly. Conversely, HDL cho-
lesterol shows a gradual decline over the two years preced-
ing cessation of menses.3 HDL has been shown to be partic-
ularly protective in women, and low serum HDL levels are
strong predictors of CHD death in women, more so than
elevated LDL and total cholesterol levels.4 After adjusting
for other cardiac risk factors, women with HDL levels of
less than 50 mg/dL have a relative risk of 1.74 for death
from CHD.4

In addition, a higher level of plasminogen-activator
inhibitor type 1 (PAI-1), an essential inhibitor of fibrinolysis,
is found in postmenopausal women compared to pre-
menopausal women.5 Studies have shown that increased plas-
ma levels of PAI-1 are associated with a higher risk of athero-
sclerosis and subsequent myocardial infarction and stroke.6

Finally, both lipoprotein (a) and homocysteine levels are
increased in the plasma of postmenopausal women.7 Each is
believed to be an independent risk factor for atherosclerotic
disease. Increased plasma homocysteine confers a risk for
CHD similar to smoking or hyperlipidemia and powerfully
increases the risks associated with smoking and hypertension.8

While blood pressure and weight also have an effect on car-
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Premature Ovarian Failure
Premature ovarian failure is defined as loss of ovarian func-

tion before the age of 40 and is more common than most physi-
cians realize. Up to 1% of women may be affected.19 There are
many causes of premature ovarian failure, including Turner’s
syndrome; autoimmune disorders such as rheumatoid arthritis,
systemic lupus erythematosis, and myasthenia gravis; and
physical insults such as surgery, chemotherapy, or radiation
therapy. Some cases remain idiopathic. Women who undergo
premature menopause have more severe vasomotor symptoms
and more significant impairment of sexual functioning.
Because these women will spend a significantly larger propor-
tion of their lives without estrogen, they are at markedly
increased risk for osteoporosis and heart disease. These women
should universally be started on HRT and continued at least
until the natural age of menopause (50 years of age) to prevent
long-term health consequences.

Hormone Replacement Therapy Considerations

Advantages of HRT
There are many advantages of HRT (see Table 1). The most

obvious to the patient is the relief of vasomotor symptoms and
vaginal dryness. Perhaps even more important is the role estro-
gen plays in the prevention of chronic diseases. It is well docu-
mented that the use of estrogen at menopause prevents bone
loss. In osteoporotic patients, bone density may even increase
up to 5% per year for several years, and the hip fracture rate
may decline by 50%. Estrogen also affords a 50% reduction in
cardiac events, the leading cause of death among women. Each
of these is discussed in the earlier sections.

Disadvantages of HRT
Despite the many positive effects of HRT, physicians must

also be aware of the disadvantages (see Table 1). When con-
fronted with the choice of using HRT, most women claim that
their biggest fear is the possible increased risk of breast cancer.
Numerous epidemiological studies have tried to address this
issue with conflicting results, and no one study is definitive.
The Nurses’ Health Study20 suggested that the relative risk of
breast cancer for women currently using estrogen is 1.3, which
translates into a 30% increase in risk. Risk was related to the
duration of use, with use over 5-10 years being more signifi-
cant. No increased risk was found in past users. On the other
hand, the Iowa study found that women with a family history
of breast cancer who used HRT did not have a significantly
increased incidence of breast cancer, even with use of more
than five years.21 Despite the questionable increased risk, all
studies (except one)20 examining mortality from breast cancer
in hormone users have documented lower mortality for women
on HRT. This may reflect earlier diagnosis in HRT users who
are more likely to have regular mammograms, or that estrogen
exposure results in better differentiated tumors that are less
aggressive.21,22

In women with a uterus, more than two decades of evidence
have linked the use of unopposed estrogen with adenocarcino-
ma of the endometrium. A recent meta-analysis estimated this

risk to be 2.3 times that of nonusers. With 10 or more years of
exposure, the relative risk climbed to 9.5 and remained elevat-
ed five years after discontinuation.23 Adding a progestin
negates this risk to that of placebo24 and should be considered
standard in nonhysterectomized women. While some irregular
bleeding is anticipated with initiation of continuous HRT, any
woman who continues to have irregular bleeding at 6-8
months should undergo further work-up, including possible
transvaginal ultrasound and endometrial biopsy. Likewise, any
late-onset uterine bleeding warrants evaluation.

Unlike oral contraceptives, HRT is associated with only a
small increase in the risk of venous thromboembolism, pre-
dominantly in current users. The risk is estimated to be 2.5-3.5
times that of nonusers.18,25 This is usually not considered to be
a deterrent to HRT use.

Women who use HRT are at a modestly increased risk of
gallbladder disease.18 This is presumed to be related to estro-
gen’s ability to enhance uptake and turnover of cholesterol in
the liver. Cholesterol concentration is then increased in the
bile, leading to a greater chance of stone formation. Mortality
from gallbladder disease is not increased in HRT users.

Minor side effects include breast tenderness and break-
through vaginal bleeding, which are often short-lived. Less
well-substantiated are reports of weight gain, nausea, and
headaches.

Despite these disadvantages, the absolute contraindications
to HRT are relatively few (see Table 2). Most experts would
agree that a personal history of breast cancer or acute throm-
boembolic disease falls into this category. Other conditions
formerly thought to be contraindications, however, are being

Table 1. Advantages 
and Disadvantages of HRT

Advantages of HRT

• relief of vasomotor symptoms

• decrease in vaginal dryness

• stabilization ± increase in bone density

• improved lipid profile

• decrease in cardiovascular risk

Disadvantages of HRT

• breast tenderness

• vaginal spotting

• increased risk of gallstones

• increased risk of thromboembolic disease

• questionable increased risk of breast cancer
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cally, and seems to result in less detrimental changes in the
lipid profile. It is well tolerated and still maintains its protec-
tive effects on the uterus.9

Some physicians have advocated the addition of androgens
to HRT for menopausal women, particularly if they experience
diminished libido, cognitive difficulties, or low mood. Small
studies have suggested some effect,26 but large randomized
clinical trials are lacking. Adding an androgen does not dimin-
ish the ability of estrogen to relieve vasomotor symptoms or
increase bone density.27 In contrast to standard HRT, however,
HDL cholesterol decreases with the addition of testosterone,
which may have a bearing on long-term cardioprotection in
women. Other potential side effects include acne, hirsutism,
weight gain, and aggressiveness, although these have mainly
been reported with higher doses. An oral combination prepara-
tion of esterified estrogens and methyltestosterone is now
available (Estratest). Progestin must still be given in a woman
with a uterus.

Selective Estrogen Receptor Modulators
Selective estrogen receptor modulators (SERMs) are a rela-

tively new class of drugs being used for HRT. These drugs
bind to the estrogen receptor and have both agonist and antago-
nist effects, depending on the target organ.28 Tamoxifen is a
first-generation SERM that was approved by the FDA in 1969.
Because it blocks the effect of estrogen on the breast, it has
been used extensively as adjuvant therapy for prevention of
receptor-positive breast cancer recurrence. Drawbacks include
the onset or worsening of hot flashes, endometrial hyperplasia
with the attendant risk of neoplasia, and increased risk of
thrombosis. Other SERMs under development include drolox-
ifene and toremifene, each with varying levels of estrogen ago-
nist and antagonist properties.

Raloxifene is a newer generation SERM that has received a
lot of attention for use as HRT in postmenopausal women. At a
dose of 60 mg q.d., raloxifene provides estrogenic effects on
the bone and lipid profile, and antiestrogenic effects on the
breast and endometrium. Similar to estrogen, raloxifene
inhibits bone resorption primarily in cancellous bone. On aver-
age, at two years women gain 2-3% in bone mineral density
over placebo29,30 and have a relative risk of vertebral fracture of
0.7 compared with controls.30 In addition, raloxifene decreases
total and LDL cholesterol but has no effect on HDL and
triglycerides. No studies have yet documented the vasodilatory
effects that estrogen has or whether a long-term benefit on car-
diovascular outcomes exists.

Regarding its antiestrogenic properties, raloxifene has no
effect on endometrial thickness as measured by transvaginal
ultrasound,29 and the incidence of uterine bleeding appears to
be less with raloxifene than with estrogen. Recent data demon-
strated the protective effect of raloxifene on breast tissue in
postmenopausal women. In a randomized, placebo-controlled
trial, the risk of invasive breast cancer was reduced by 76%
over three years in women on raloxifene.31 Trials are currently
under way comparing tamoxifen and raloxifene for prevention
of breast cancer recurrence. Not surprisingly, raloxifene’s
antiestrogenic effect on the breast leads to less breast tender-
ness than estrogen.

re-evaluated in light of the increasingly documented benefits
of estrogen.

Methods of Delivery 
There are several methods of delivery of hormone replace-

ment for postmenopausal women (see Table 3). Each has
unique features that may make one method more attractive
than another for the individual patient. In women who have
undergone hysterectomy, estrogen may be administered alone
without a progestin. Currently available preparations provide
oral, transdermal, or vaginal delivery. Orally, conjugated estro-
gens are the most widely used and studied. These are less
potent than the ethinyl estradiol found in oral contraceptives
but are adequate to restore physiologic status. Transdermal
estrogen provides a convenient option for women since it may
be applied only one or two times per week. The drawback of
the transdermal route is the less beneficial effect on the lipid
profile since first-pass metabolism through the liver is lost.
However, this may be desirable in women with chronic liver
disease or high triglyceride levels. Vaginally applied estrogens
are useful to ameliorate vaginal dryness, but they lack systemic
effects and, therefore, do not prevent bone density loss or pro-
vide cardioprotection.

In a patient with an intact uterus, estrogen must be adminis-
tered with a progestin (synthetic progesterone) to prevent
endometrial hyperplasia and possible adenocarcinoma.24

Medroxyprogesterone acetate is commonly used because its
androgenic activity is weaker than other progesterone deriva-
tives. The progestin may be added in one of several ways. It
may be given in a cyclical fashion, resulting in periodic
sloughing of the endometrium. If done in this fashion, it is usu-
ally given on days 16-25 of a woman’s cycle. In 70-90% of
cases, women find the continued monthly menses associated
with cycling to be inconvenient. Alternatively, progestin may
be delivered on a continuous basis as medroxyprogesterone
acetate 2.5 mg q.d. Regardless of method, the addition of a
progestin to estrogen counteracts some of the positive effects
on the lipid profile. In particular, HDL cholesterol is not
increased as much, but significant benefit remains compared to
placebo.9 Micronized progesterone, a newer and less widely
available preparation, can be delivered continuously or cycli-

Table 2. Contraindications to Hormone
Replacement Therapy

Absolute

• Personal history of breast cancer

• Acute thromboembolic disease

Relative

• Strong family history of breast cancer

• Unexplained vaginal bleeding

• Past history of thromboembolic disease

• Chronic hepatitis
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forms are isoflavones, found in soybeans and soy products,
and lignans, found in flaxseed, vegetables, legumes, and
cereals. The clinical importance of the estrogenic effects
of these compounds is debated, although more data sug-
gesting some efficacy are accumulating. A recent study
found that perimenopausal women given a daily dietary
soy supplement had a 45% reduction in daily hot flushes at
12 weeks compared to a 30% reduction in the placebo
arm.32 Regarding potential benefits on the lipid profile, a
meta-analysis of 38 controlled clinical trials found that the
consumption of soy protein rather than animal protein
resulted in significantly decreased levels of total choles-
terol, LDL cholesterol, and triglycerides.33 One concern
with these compounds is whether high intake may result in
endometrial hyperplasia in women with a uterus, similar to
the effect of unopposed estrogen. More data are needed
before these compounds can be recommended as a replace-
ment for long-term HRT.

Drawbacks of raloxifene include the lack of relief of vaso-
motor symptoms, with persistent (and possible worsening of)
hot flashes in menopausal women, and the failure to raise HDL
cholesterol. The risk of venous thromboembolic disease is also
increased threefold, similar to estrogen.28

Overall, raloxifene provides many benefits to post-
menopausal women, but, at this time, estrogen remains the first
choice for most women in the perimenopause (see Table 4).
Increases in bone density are significant but do not appear to be
as great as with estrogen, and long-term cardiac benefits are not
yet known. A direct comparison between raloxifene and estro-
gen has not been published. Thus, raloxifene should serve as a
useful alternative for women who cannot tolerate or prefer not
to take estrogen.

Phytoestrogens
Phytoestrogens are naturally occurring plant-based sub-

stances with weak estrogenic effects. The most common

Table 3. Forms of Hormone Replacement Therapy

Form of HRT Dose Comments

Estrogens conjugated:  0.625 mg p.o. q.d. • use only in hysterectomized women

esterified:  0.625 mg p.o. q.d. • initial breast tenderness

estradiol:  1 mg p.o. q.d. • benefits: 

estropipate:  0.625 mg p.o. q.d. improvement in vasomotor sxs; relief of 
vaginal dryness; cardioprotection; osteo-
porosis prevention

Cyclical estrogens estrogen:  one of the above preparations on days 1-25 • monthly withdrawal bleeding
and progestin combination AND • benefits comparable to estrogen alone

medroxyprogesterone:  10 mg p.o. q.d. on days 16-25
OR
miconized progesterone: 200 mg p.o. q.d. on days 16-25

Continuous conjugated estrogen:  one of the above p.o. q.d. • vaginal spotting
estrogens and progestin AND • benefits comparable to estrogen alone
combination medroxyprogesterone:  2.5-5 mg p.o. q.d. 

OR
miconized progesterone:  100 mg p.o. q.d. 

Transdermal estrogen estradiol:  0.05-0.1 mg topically 1-2 × per week • use only in hysterectomized women 
or must add a progestin

• easier for compliance

• less benefit on lipid profile

• less risk in patients with liver disease

Estrogen and 
androgen combination esterified estrogens • ? benefit on libido

and methyltestosterone:  0.625/1.25 mg p.o. q.d. •  must add a progestin in women 
with a uterus
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Deciding with Individual Patients
For each menopausal woman, the choice of whether to

pursue HRT is a personal one. They should be aware that,
despite the many benefits of HRT, up to 20% of women pre-
scribed estrogen for the first time discontinue it during the
first year, 10% use it intermittently, and up to 30% never
have the prescription filled.34 Common reasons for discon-
tinuation include intolerance of side effects such as breast
tenderness and vaginal spotting, as well as fear of breast
cancer.

HRT should not be a universal recommendation. The bene-
fits and risks associated with HRT are different for each
woman, and they must be weighed on an individual basis. A
distinction must also be made as to whether the woman is
interested in short-term use for relief of vasomotor symptoms
or long-term use to prevent chronic conditions such as osteo-
porosis and CHD. Short-term use is fairly riskfree and requires
less discussion.

Regarding long-term use, a woman with significant risk fac-
tors for osteoporosis or CHD may benefit from long-term
HRT. A woman with a personal or strong family history of
breast cancer may not. Many attempts have been made to
quantify the risk associated with each condition to aid clini-
cians in their counseling endeavors. The Nurses’ Health Study
provided information regarding the use of HRT and all-cause
mortality. Current hormone users were found to have a lower
risk of death (relative risk, 0.63) than nonusers. This reduction
was largest in women with cardiac risk factors. The benefit
decreased with use of more than 10 years (due to breast cancer
deaths) but still remained significant.35

Another study used decision analysis to examine the effect
of long-term HRT on life expectancy, taking into account the
risk of CHD, breast cancer, and hip fracture.36 The results indi-
cated that HRT should increase life expectancy for nearly all
women. Women with at least one cardiac risk factor would
benefit, even if a first-degree relative had breast cancer. In this
model, the risk of HRT outweighed the benefit only in women
without risk factors for CHD or hip fracture, but who had two
first-degree relatives with breast cancer.

Clearly, each woman will have her own risk/benefit profile
regarding HRT, as well as personal preferences about methods
of delivery and tolerance of side effects. Discussion of these
factors and close communication between physician and
patient are essential in order for the menopausal woman to
make an informed decision.

Additional Information
Patients frequently request additional sources of information

for further reading. Listed below are several resources particu-
larly helpful to patients.
• Menopause Guidebook. Obtained through: The North 

American Menopause Society, P.O. Box 94527, Cleve-
land, OH 44101-4527.

• www.menopause.org
• www.discoveryhealth.com
• www.drkoop.com
• www.nof.com
• www.mediconsult.com
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c. Raloxifene results in significant endometrial hyperplasia.

d. Raloxifene is effective in relieving vasomotor symptoms.

e. Raloxifene is effective in prevention of postmenopausal

bone loss.
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Physician CME Questions

29. Which of the following serum values is increased by estrogen

therapy?

a. Total homocysteine

b. LDL cholesterol

c. Triglycerides

d. Lipoprotein (a)

e. None of the above

30. Which of the following is not true of premature ovarian failure

(POF)?

a. Most women do not require HRT, as symptoms tend to be

mild.

b. Causes of POF include chemotherapy and radiation therapy.

c. POF is more common than many physicians realize.

d. Women with POF tend to have more severe vasomotor

symptomatology.

e. Decrease in sexual functioning is a frequent complication of

POF.

31. Which of the following is a potential disadvantage of estrogen

therapy in the postmenopausal woman?

a. Breast cancer protection

b. Increased risk of cardiovascular disease

c. Decreased risk of gallbladder disease

d. Breast tenderness

e. Accelerated bone loss

32. Which of the following is correct regarding clinical effects of

raloxifene?

a. Raloxifene has been shown to decrease HDL cholesterol.

b. Raloxifene has no effect on LDL cholesterol.
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