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Heart disease is the leading cause of death and disability among American women.1 Hence, it is crucial for them to
be informed about their options during and after menopause. Conventional wisdom in medicine has held that the
risk of heart disease decreased in women who use hormone therapy during menopause, a statement which the

2002 and 2004 clinical studies by the Women’s Health Initiative contradicted. The results showed that hormone replace-
ment therapy increases the risks for cardiac diseases, and precipitated a barrage of statements from medical profession-
als denouncing hormone therapy. A media frenzy ensued and caused millions of women currently on hormone ther-
apy to stop their medication. Yet two facets of this story were not published in the Los Angeles Times, women’s
magazines, or even the Journal of the American Medical Association (JAMA). The first is that the WHI
findings are not relevant for younger women (40–50 yrs) starting hormones for menopausal symp-
toms. The second is that menopausal symptoms reemerge for women who stop their
medication, severely disrupting their normal lives. Should these women be given hor-
mone therapy to treat their symptoms, despite the reported cardiac risk?

Estrogen and Menopause
Estrogen, the key female hormone, impacts virtually every cell of

the body. Many of these effects are beneficial, such as reducing the
development of cardiovascular disease, improving lipids pro-
cessing2 and arterial stability,3 optimizing response to stress
with artery dilation,4 and maintaining healthy arterial walls.5

Even though there are some side effects such as increased clot
formation and breakdown,6 thinning of vessel plaque surfaces,7

and alterations in the inflammation of vessel walls,8 estrogen’s positive effects more than com-
pensate for the negative ones and are thought to delay the onset of cardiac diseases in women. 

Estrogen influences the body through estrogen receptors that are present in varying quantities in almost every human cell.
These receptors atrophy with age, accelerated by the decrease or absence of estrogen. The concentration of estrogen receptors
remains low after an ovariectomy or menopause, giving rise to symptoms of estrogen deficiency. 
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Perimenopause precedes menopause,
and starts with the onset of estrogen defi-
ciency symptoms. It is characterized by
vasomotor instability symptoms of hot/cold
flashes, sleep disturbances, labile mood
swings, difficulty in concentration, and an
irregular menstrual cycle. Once periods
have ceased for a full year, a woman is said
to be in menopause. 

It is important to note that not all women have estrogen
deficiency symptoms or are even aware that their periods have
stopped for some time. In particular, obese women tend to have
fewer symptoms of estrogen deficiency because estrogen is pro-
duced from fat tissues, slowing the rate of estrogen decline. 

Most women with estrogen deficiency symptoms seek help
from their primary care physician or gynecologist around the
time of perimenopause or at the onset of menopause, depend-
ing upon how incapacitating their symptoms are.

Hormone Therapy
Hormone replacement therapy (HRT) or hormone therapy

(HT) has been the accepted menopause treatment for many
years. Since the mid-1960s, millions of women have used HT to
reduce symptoms. In the 1990’s, it was believed that HT could
help prevent chronic illnesses such as atherosclerosis, colon
and breast cancer, osteoporosis, and Alzheimer’s disease.9

Hormone therapy is given to a postmenopausal woman with
an intact uterus in prescribed dosages of estrogen and proges-
terone, either on a continual basis or for ten to fourteen days
each month. The most popular HT regimens in the United
States had been Premarin with 0.625 mg of conjugated equine
estrogen (CEE) used daily for twenty-five days a month, or 5
mg to 10 mg medroxyprogesterone acetate (MPA), also known
as Provera, for ten to fourteen days a month. Both medications
are manufactured by Wyeth-Ayerst Pharmaceuticals. In the last
decade, a combination of 2.5 mg MPA with Premarin 0.625 mg
daily was the standard treatment. 

The Studies
Observational studies, such as the Nurses’ Health Study

(NHS) led by Dr. Frank Speizer in 1976, found that HT helped
reduce the risk for coronary heart disease (CHD).10 This result
combined with increased advertising for HT drugs helped
strongly promote the benefits of HT for post-menopausal
women. However, these studies had severe flaws. The most
notable intrinsic bias was probably the “healthy-user effect”11 in
which women who chose to go on HT tended to have better
health care and were better educated than women who did not
choose to go on HT. In addition, these studies did not account
for the adverse drug-mixing effects, since most subjects in the
study were taking other medications.

Randomized clinical trials (RCT) were needed to verify the
benefits of HT without the major study flaws in observational
and population-based studies. There were three well-con-
ducted studies that were randomized and placebo controlled,
with statistically significant sample sizes: Heart and
Estrogen/Progestin Replacement Study (HERS), Women’s
Health Initiative (WHI) with combined therapy, and WHI with
CEE alone.

The HERS trial, published in 1998, was
designed to test the validity of previous
observational studies that demonstrated
the effectiveness of hormone therapy in
women with established coronary heart
disease (CHD). The study consisted of
2763 women, aged 55 to 80 with an average
age of 67 years, with known CHD who had
never been on HT, randomized to take HT

or placebo. Overall, HERS found no statistically significant dif-
ferences between groups in the primary outcome or in any of
the secondary cardiovascular outcomes: 172 women in the hor-
mone group and 176 women in the placebo group had myocar-
dial infarction or CHD death.12 The study concluded that treat-
ment with Premarin and Provera did not decrease the
likelihood of CHD occurrences in postmenopausal women with
previously determined CHD. Therefore, the HERS authors rec-
ommended that HT should not be used as a secondary preven-
tative measure against CHD, but the women currently on HT
were recommended to continue treatment.

The Women’s Health Initiative study enrolled 161,809 post-
menopausal women with an intact uterus from the ages of 50 to
79 years into a set of RCTs starting in 1993 and ending in 1998.
Its focus was to determine the risks and benefits of various
methods to decrease the incidence of heart disease, colon and
breast cancer, and fractures due to osteoporosis. A major
aspect of the study was to analyze the estrogen and proges-
terone combination therapy and assess the associated risks and
benefits. Another was to either prove or disprove that hormone
therapy reduced the risk of CHD. The estrogen plus proges-
terone component focused on 16,608 women, average age 63
years, predominantly not on hormones, randomized to HT or
placebo. However, this component of the WHI study ended
almost three years earlier than planned because the predeter-
mined risk level of harmful side affects (breast cancer) had
been reached. The investigators thus concluded that the over-
all health benefits were outweighed by the risks for combined
hormone therapy treatment. This was the first RCT using com-
bined hormone therapy that showed an increased risk for
breast cancer and a non-significant increase in risk for heart
disease.13

Parallel to the original WHI study, the investigators con-
ducted a study on estrogen-alone (CEE) treatments with
10,739 women, average age 64 years, predominantly not on hor-
mones, who had undergone hysterectomies. They concluded
that using CEE alone for postmenopausal women without a
uterus decreased the risk of osteoporosis, increased the risk of
a stroke, but had no effect on the rate or incidence of CHD.
Again, they recommended that CEE should not be used for dis-
ease prevention in postmenopausal women.14 However, this
component of the study demonstrated a reduction in breast
cancer risk that almost reached statistical significance and a
reduction in risk of heart attack that did not reach significance.

The Media Blitz
The 2002 publication of the WHI turned the medical profes-

sion inside-out with its announcement that hormone therapy
was associated with an increased risk of myocardial infarction.
While this increase was not statistically significant, this incon-
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gruity to prior results from observational studies generated
numerous articles in medical journals denouncing the use of
hormone therapy for all women. Medical organizations pub-
lished guidelines and urged physicians to stop prescribing hor-
mone therapy. However, little attention was focused on the 40%
whose estrogen deficiency symptoms substantially interfered
with their quality of life. When these women did not get better
on their own or with over-the-counter medications, they sought
help from their physicians but were often refused hormone pre-
scriptions. 

When Provera and Premarin were first advertised to the
public, the advertisement that got the most attention was one
starring Lauren Hutton, a supermodel. She was featured on the
cover of Parade magazine with the following tagline: “My hot
flashes and night sweats, gone. I feel great. See your doctor, and
say yes to HRT.” The public did not know that Hutton was a paid
spokesperson for Wyeth. Having such a high-profile role model
as a spokesperson for a medicine to treat such a debilitating
and common disease helped boost the popularity of the treat-
ment. Moreover, this advertisement was run in 2000, after the
HERS study which proved that there were no known cardiac
benefits to HT in women with existing coronary heart disease.

Once the 2002 WHI study was published, further proving
the risks of HT, there was an outrage concerning the mislead-
ing Hutton advertisements. On October 3, 2002, PBS aired a
special on how the Hutton advertisement misled the public and
how the FDA and NIH planned to hold public forums to verify
the newly-released WHI study. Bringing together representa-
tives from the FDA, WHI, Wyeth Pharmaceuticals, and a non-
affiliated physician, PBS helped elucidate the confusion
regarding the misleading HT advertisement.15

Wyeth Pharmaceuticals’ successful advertisement could be
attributed to a four-step campaign: (1) creating awareness
through a supermodel presenting a disease on the cover of a
popular magazine, (2) generating the fear factor by making the
audience think that they are possibly at risk, (3) personalizing
the campaign and (4) confirming self-diagnosis. Hence, there
was an influx of women rushing to their physicians asking 
for HRT. 

The Controversies
There were many controversies surrounding the studies

which claimed that HT was not only ineffective, but was also
dangerous and should thus not be taken by women. Media hys-
teria immediately following the published studies caused
women to stop taking hormones that they had already been on
for years. Many of those women had symptoms and could not
function after they stopped taking their medication, forcing
them to return to their doctors for prescriptions—prescrip-
tions that, due to the recent publicity, the doctors were now
afraid to write.

Articles started to appear that said, “Go slowly, take it easy
and don’t jump to conclusions.”16 After HERS, some said, “Let’s
see what happens when you give the hormones to healthy
women.” After WHI HRT, some said, “Let’s see what happens
with WHI ET” (which had a modest but not significant CHD
benefit). Still, organizations and guidelines came out that said
HRT/ET should not be started or continued for cardiovascular

disease prevention, an indication that the medications never
had. Advice was to use the medicines at the lowest dose for the
shortest time.17 These ignored the biology of the estrogen on
blood vessel function, lipids, and the maintenance of healthy
blood vessel walls. 

Limitations of Studies
Although both the NHS and WHI studies were comprehen-

sive, using a large subset of women for an extended period of
time, there were many flaws with the studies that produced
misleading evidence. First of all, NHS, an observational popu-
lation-based study, had the intrinsic issue of the “healthy-user
bias” not present in a randomized study such as WHI. In addi-
tion, by studying nurses who were more educated and were
already following a healthy lifestyle, they had a reduced risk of
cardiovascular disease, so the results obtained from the study
were not an accurate representation of what to expect in the
general female population. Observational trials have flaws that
overestimate the benefits and underestimate the risks.

However, randomized clinical trials are not without their
flaws. The biggest problem that HERS, WHI HRT and WHI ET
have is the women that they studied. HERS looked at women
aged 55-80 with an average age of 67. WHI HRT studied women
from the ages of 50-79, with an average age of 63 years, while
WHI ET studied women with an average age of 64. Most women
enter perimenopause in their 40s, lasting about four to eight
years, and hit menopause around the age of 50. Therefore, the
average woman studied started menopause over 13 to 17 years
prior to enrolling in the study. In addition, women were
excluded from the study if they had estrogen deficiency symp-
toms (less than ten percent of patients in either WHI had these
symptoms). This was to be a study of healthy women, yet
women as old as 79 were enrolled without screening cardiac
testing, and significant data is now available to show that 60
percent of women have subclinical coronary artery disease by
the time they are in their early sixties.18 The American Heart
Association research in heart disease states that heart attacks
and cardiac death occur when asymptomatic coronary artery
plaque becomes unstable and ruptures, forming a clot that
blocks the vessel. Women with coronary artery plaque are much
more likely to develop this complication than healthy younger
women who have not yet formed much plaque. So what primary
benefit did these women gain if they didn’t need to be treated
for symptoms of menopause? HRT was intended and approved
by the FDA to treat symptoms of menopause and, as a second-
ary effect, osteoporosis. But the majority of the women studied
had no symptoms to treat, so there was very little for them to
gain from the study. In these cases, the risks almost certainly
outweigh the benefits because there were no primary symp-
toms for these women to cure. In addition, all the risks that are
mentioned are relative risks of cancers and chronic diseases.
The overall risks for these women were still extremely low; they
just had a slightly higher rate of developing cancer or CHD than
the placebo group. The youngest women in the study had fewer
cardiac events and complications than the older women.19 In
short, the RCT suffered from flaws that caused them to overes-
timate the risks and underestimate the benefits.
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Then why did HRT become a focus to prevent CHD? From
the observational studies conducted, women were shown to not
only be cured of the menopausal symptoms, but also seemed to
garner these secondary disease prevention benefits. Thus the
focus on studying HT was pushed away from looking at the true
reasoning behind the drugs which was to help women in their
40s and 50s withstand menopausal symptoms, and instead
became focused on taking healthy women and seeing if giving
them drugs would help prevent disease. Because the RCTs were
done in older women, too many years after menopause to get
the blood vessel benefits that younger women going through
menopause have a potential to gain, the possibility of prevent-
ing the development of heart disease if given when the natural
production of hormones decreases remains unknown. These
studies are needed to answer questions for women approaching
menopause. With multiple versions of hormone therapy avail-
able, if the choice of drug makes a difference, we can see that
difference.

Fact Circulation — Getting the Word Out
Effectively

The most important lesson learned by the controversies
surrounding HT is that randomized clinical trials need to be
focused on the group that the drug was intended to treat. In
addition, one should not apply data from RCT to patients that
are different from those that were studied. If it were explained
who was in the study and why, then much of the media hysteria
could have been prevented.

To prevent future cases like this from occurring, there are a
number of ways that fact circulation as seen today can be
improved. First of all, the FDA needs to be more active in the
mainstream media and prevent media leaks before they are
ready to publish their findings. A large problem of the WHI
study was that the information was leaked to the press before
the FDA had completely analyzed the data and prepared a
statement, so the organization was caught unprepared and
proved unable to provide accurate recommendations to the
public when prompted. In addition, the FDA should have a
spokesperson to respond to all statements made in newspapers
and major magazines. If they assume that responsibility,
instead of leaving it up to the drug companies and doctors, then
a more uniform attack can be made on misleading or contradic-
tory information. The one strong area for women’s issues that
drug companies and the FDA use well is health-based maga-
zines, especially those focused on women’s issues, because
women tend to turn to them and trust them more than main-
stream media. To accurately get information passed to physi-
cians, the FDA needs to use well-read journals such as the New
England Journal of Medicine or the Journal of the American
Medical Association. Most doctors read them on a regular basis
and they could be the most efficient way to relay data and infor-
mation, unlike the postal mail or the Physician’s Desk
Reference, which is only published once a year.

Despite all the ways facts and information could be
processed and published more rapidly, it is clear that there are
few time-related issues in relaying information to the public.
Immediately following the WHI study, sales of HT drugs
dropped as a result of the negative publicity.20 Many women dis-

continued use or switched to a lower dosage as a quick
response to the clinical evidence and amended guidelines for
use. That was a good indicator that the public became aware of
the issue quickly. Now the medical community, and especially
the FDA, needs to use the comments suggested above to
reverse the negative publicity and let the public know the
truth. One way to do this would be to hold a large scale RCT
with the correct age and risk factor group for menopause.
Conducting a large scale trial with clear results should help to
reverse some of the negative and misleading press HT has
received over the past three years.

Recommendations
Overall, HRT needs to be highly individualized for each

patient. Each woman is a different case and needs to discuss
her options with her physician. There is no magic formula, no
ideal type of woman that should or should not be on HT. There
are some general guidelines that can be followed to help deter-
mine whether a woman should consider HT or not.

Above all, the most consistent fact from all the studies is
that HT should not be used for primary prevention of coronary
heart disease or cardiovascular disease in older women, for
which it was never approved. In addition, while HT is approved
for osteoporosis, there are other treatments which produce
similar affects without the detrimental side effects, especially
for older women at increased risk of heart disease complica-
tions. If these medications aren’t sufficient, then HT can be
tried. However, if a woman has symptoms and is using HRT/ET
and receives a cardiac benefit, is that a problem? Do not use HT
for symptoms if there is a high risk for CHD or CVD and those
risk factors are not being treated or are being exacerbated.

Older women, those who are more than five years post-
menopausal, should not start on HT unless they have been
screened for heart disease. Doctors need to see studies to tell
patients if they can continue HT long-term if they do not have
any complications from it. If women are nervous and want to
discontinue therapy, then they should try to reduce the dosage
gradually, under the supervision of a physician, instead of quit-
ting cold turkey. One thing we know from these studies is that
there are no major benefits to beginning HT late post-
menopause.

For women who are just entering menopause, there are two
categories: non-symptomatic and symptomatic. Non-sympto-
matic women should avoid HT drugs as a CVD/CHD preventa-
tive measure and use other measures to reduce their heart dis-
ease risk such as statin drugs, low dose aspirin, and blood
pressure medications. They should not be on estrogen/prog-
estin therapy if they are not encountering menopausal
symptoms.

Menopausal women that are symptomatic should consider
going on HT for the shortest time necessary to get desired
effects, continuing if new clinical trials support that it is safe to
use in healthy women who are going through menopause. The
biggest benefit of HT is the improvement of quality of life. All
women who need to get up in the morning and have a produc-
tive day will benefit from HT if they are sufficiently sympto-
matic. For many of these women, the benefits associated with
living a relatively normal life outweigh the risks of potentially
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developing cancer and heart disease later in life. These women
need to be able to function and work now so they don’t mind
taking risks that could possibly shorten their life by a couple of
years.21 Women claim that HT helps them stay productive and
retain the capability to function on a day-by-day basis, which
they were unable to do prior to hormone therapy.

Conclusion
Hormone replacement therapy or estrogen therapy does

have benefits, if used properly. Doctors need to be aware of who

should take the drugs and for whom they are intended, weigh-
ing the risks and benefits to decide whether or not to prescribe
the medication. Patients need to also be aware of risks and ben-
efits to decide if it is worth taking a risk to reduce menopausal
symptoms. In addition, large and well-conducted studies need
to be held analyzing the correct group of women that are
affected by menopause and that can be helped by various forms
of hormone therapy. Only then can a decision and judgment be
made as to whether this line of therapy is beneficial or harmful
to women.
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