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The media attention surrounding the publication of the initial results of WHI in 2002 led to fear
and confusion regarding the use of hormonal therapy (HT) after menopause. This led to a dramatic
reduction in prescriptions for HT in the United States and around the world. Although in 2002 it
was stated that the results pertained to all women receiving HT, subsequent studies from the
Women’s Health Initiative (WHI) and others clearly showed that younger women and those close
to menopause had a very beneficial risk-to-benefit ratio. Indeed, the results showed similar pro-
tective effects for coronary disease and a reduction in mortality that had been shown in earlier
observational studies, which had also focused on younger symptomatic women. In younger
women, the increased number of cases of venous thrombosis and ischemic stroke was low, ren-
dering them “rare” events using World Health Organization nomenclature. Breast cancer rates
were also low and were found to be decreased with estrogen alone. In women receiving estrogen
and progestogen for the first time in the WHI, breast cancer rates did not increase significantly for
7 years. Other data suggest that other regimens and the use of other progestogens may also be
safer. It has been argued that in the 10 years since WHI, many women have been denied HT,
including those with severe symptoms, and that this has significantly disadvantaged a generation
of women. Some reports have also suggested an increased rate of osteoporotic fractures since the
WHI. Therefore, the question is posed as to whether we have now come full circle in our under-
standing of the use of HT in younger women. Although it is appropriate to treat women with
symptoms at the onset of menopause, because there is no proven therapy for primary prevention,
in some women the use of HT for this role may at least be entertained. (J Clin Endocrinol Metab
98: 1771–1780, 2013)

The Women’s Health Initiative (WHI) was a National
Institutes of Health (NIH)-sponsored multi-outcome

study comprised of 4 separate trials. These were studies on
a low-fat diet, calcium-vitamin supplementation, estrogen
and progestin therapy (conjugated equine estrogen 0.625
mg together with medroxyprogesterone acetate 2.5 mg),
and estrogen-alone therapy (conjugated equine estrogen
0.625 mg). When we discuss WHI today, we generally
refer to the results of the hormonal therapy (HT) inter-
vention studies. The costs for this undertaking have been
estimated to be $1 billion.

For at least 2 decades before WHI, data from large
observational trials had suggested that HT resulted in a

reduction in coronary heart disease (CHD) and mortality
(1–4). Because of inherent biases in observational data, it
was necessary to carry out prospective randomized trials
to confirm these findings. WHI was designed to evaluate
the long-term benefits and risks of postmenopausal HT
with the understanding that women would be taking es-
trogen long term for the prevention of heart disease, not
for the treatment of symptoms. However, most women in
the United States initiated HT for the treatment of symp-
toms, not for the prevention of osteoporosis or heart dis-
ease (5).

Although considered to be a primary prevention trial,
WHI did not study primary prevention in that most
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women were largely asymptomatic and were many years
past menopause. Women up to the age of 79 years were
included, and the average age of the participants was 63
years, which was on average approximately 12 years past
menopause (6). Figure 1 depicts the normal age-related
development and progression of atherosclerosis in the
years following menopause. The percentage of women
participating in WHI by years since menopause is also
depicted, showing that approximately 83% of the WHI
participants were more than 5 years from menopause (7).
This contrasts sharply with the age of the observational
cohorts who had provided the beneficial data on cardio-
vascular disease and mortality. These women were
younger, were closer to menopause, and had received HT
for symptoms of menopause.

By the time WHI was under way, several secondary
prevention trials (women with known coronary disease
who were prescribed HT) looking at hard end-points of
myocardial infarction (MI) and death (8), as well as some
angiographic trials (9, 10) had shown that there was no
coronary benefit with HT at standard doses. In some stud-
ies, “early harm” occurred, defined as more coronary
events in the first 1–2 years, when compared to placebo. In
2002, the estrogen plus progestin (E�P) trial of the WHI
was terminated after 5.6 years, having found no coronary
benefit and a rate of breast cancer that crossed preset
boundaries (6).

The well-orchestrated release of information to the me-
dia in the summer of 2002 was problematic on several

fronts. Principal investigators of
WHI did not have an opportunity to
review the data, which was not com-
pletely adjudicated, and the results
were rushed to publication and dis-
seminated to the media. Here the
statements were dogmatic, and there
was no explanation of the differ-
ences between relative risk and ab-
solute or attributable risk. Relative
risk describes the degree of change in
a risk over the baseline rate, whereas
the absolute risk provides the actual
number of cases that would be in-
creased or decreased in a given pop-
ulation. Even if the relative risks
were statistically valid, some of
which changed with time (11), the
absolute risks were small, making
these events “rare” using World
Health Organization terminology,
which will be detailed below (11). It
was emphatically stated that “the
adverse effects of estrogen plus pro-

gestin applied to all women, irrespective of age, ethnicity
or disease status” (12). The NIH director of the study was
quoted as saying that NIH was going “for high impact”
with the goal “to shake up the medical establishment and
change the thinking about hormones” (13). By 2007, with
subsequent release of data, various media reports ap-
peared, which is typified by the following statement in the
Wall Street Journal “. . . some aspects of what was re-
ported were misleading or just wrong . . . . Women in their
50s had a 30% lower risk of dying” (14).

It has been well documented that since the initial pub-
lication of WHI in 2002, hormonal use has decreased sub-
stantially (15) (Figure 2). Our most recent data from
NHANES (2009–2010) suggests that the current use of
HT in women over 40 is 4.7%, and in women aged 50–59
years it was 6.7%, compared to a total rate of use of 38.3%
in 1999–2000 (16). By 2004–2005, there were data to
suggest that the age-adjusted osteoporosis-related frac-
tures had increased compared to 2000–2001 (17); an ob-
servational study of 80 955 women followed for 6.5 years
since 2002 found an increased rate of hip fractures among
women discontinuing HT compared to those who re-
mained on it (18).

As early as 2006, data emerged from the subset of
younger women in WHI that did not show an increased
risk, but showing a strong trend to decreased risk that was
more consistent with data from the older observational
data. For estrogen-alone therapy, a composite coronary
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Figure 1. Progression of coronary atherosclerosis by age in postmenopausal women and the
ages of women participating in the hormonal trial of the WHI. [Adapted from T. B. Clarkson: The
new conundrum: do estrogens have any cardiovascular benefits? Int J Fertil Womens Med. 2002;
47:61–68 (7), with permission. © U.S. International Foundation for Studies in Reproduction, Inc.]
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score was significantly decreased in the women aged
50–59 years (19); these women also had decreased coro-
nary calcium scores (20). In a combined analysis of
younger women in WHI on estrogen alone and E�P, total
mortality was also decreased (21). These and more recent
data will be reviewed in Coronary Heart Disease Findings.

In 2011, a consensus statement by the International
Menopause Society (IMS) regarding HT stated the fol-
lowing: “The excessive conservatism engendered by the
presentation to the media of the first results of the WHI in
2002 has disadvantaged nearly a decade of women who
may have missed the therapeutic window to reduce their
future cardiovascular, fracture, and dementia risk” (22).
This potentially provocative statement will be critically
assessed in light of the existing literature to date.

Coronary Heart Disease Findings

The coronary findings in WHI for the E�P trial were of
borderline significance 1.24 (1.00–1.54) (23). Further-
more, the reported data (point estimates of risk) varied
over several publications (11). However, there was some
evidence for early harm among the older women in the
E�P trial, as had been suggested earlier in the Heart and
Estrogen/Progestin Replacement Study (HERS) (8), but no
increase in younger women. Indeed, the point estimates in
the younger group showed a trend to benefit. In women
receiving E�P � 10 years from menopause, the hazard
ratio was 0.89, and it was � 1 in the older age groups. In
the estrogen-alone trial in hysterectomized women, there
was clearly benefit in using a composite coronary score:
0.66 (0.45–0.96) (19). In WHI and in a recent case-control
study, coronary calcium scores were significantly reduced
in women on estrogen (20, 24). A meta-analysis of women

receiving HT who were under 60 years old, including data
from WHI, showed a statistically significant reduction in
coronary disease (25).

In a WHI publication that combined data from the HT
groups stratified by recency of menopause, women � 10
years from menopause had a hazard ratio for CHD of 0.76
(0.5–1.16), with a significant trend for worsening with
time since menopause in the other groups (21). There was
also a 30% reduction in all-cause mortality as discussed
earlier: 0.70 (0.51–0.96). A 10-year follow-up of women
in the estrogen-alone trial in WHI showed that the 50- to
59-year-old group had a significantly reduced risk of MI
(0.54 [0.34–0.86]) and CHD (0.59 [0.38–0.90]). In this
study, total mortality (mainly cardiovascular) was also
reduced 0.73 (0.59–1.00) (26).

Although the data cited above are strongly suggestive of
a coronary benefit in younger women receiving estrogen,
the data are based on subanalyses of large randomized
trials, and therefore should be interpreted with some cau-
tion. In younger women, the hard end-points of MI or
death are relatively rare. Therefore, an extremely large,
adequately powered study of sufficient duration to prove
this suggested beneficial effect would be extremely diffi-
cult to achieve.

The “timing” hypothesis suggests that younger symp-
tomatic women at the onset of menopause may be pro-
tected from CHD, whereas older women treated for the
first time have no benefit from HT and may have early
harm. The Kronos Early Estrogen Prevention Study
(KEEPS) was not designed to test the timing hypothesis but
studied surrogate markers with HT in women at the onset
of menopause. KEEPS was a randomized clinical trial
(RCT) in recently (�3 y) postmenopausal women who
received placebo, conjugated equine estrogen 0.45 mg, or
transdermal estradiol 0.05 mg continuously for 4 years.
All women had a uterus and received micronized proges-
terone 200 mg (or progesterone placebo) for 12 days each
month. Only intermediate or surrogate end-points could
be assessed in this short-duration study. The primary end-
point was carotid intima-media thickness (IMT), and the
secondary end-point was changes in coronary calcium.
Multiple other end-points were assessed including symp-
toms, biochemical parameters, quality of life, and cogni-
tive function. Only preliminary data have been presented
at this time (27). Carotid IMT rose to the same degree in
all groups, but all were lower than the rate of increase
noted in a previous RCT where oral estradiol was shown
to attenuate the progression of IMT (28). There was also
a nonsignificant trend for coronary calcium to progress
less in the 2 estrogen groups compared to placebo. Again,
these very healthy women had very little coronary calcium
(having coronary calcium was an exclusionary criterion at

Figure 2. Quarterly claim volume per 10 000 covered members,
overall by prescriber type. Shaded area indicates period before release
of initial WHI results. Ob/Gyn, obstetrician/gynecologists. [Reproduced
from B. Ettinger et al: Evolution of postmenopausal hormone therapy
between 2002 and 2009. Menopause. 2012;19:610–615 (15), with
permission. © The North American Menopause Society.]
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entry), and it may be that in KEEPS, there was too little
atherosclerosis progression to pick up any potential
changes with estrogen. Symptoms, quality of life param-
eters, and biochemical changes were confirmatory of the
known effects of estrogen, and there were no significant
adverse effects. There was no deterioration of cognitive
function and some trend to improvement in verbal mem-
ory (29).

The Danish Osteoporosis Prevention Study (DOPS)
was recently published (30). This was a RCT of 1006
younger women at the onset of menopause that provided
more evidence in support of the timing hypothesis. Be-
cause a composite end-point was used that included cor-
onary disease and mortality, the data will be reviewed here
and in the next section. These women were treated in an
open-label fashion with oral estradiol and norethindrone
acetate or estradiol alone for 10 years and followed for up
to 16 years. A combined end-point of mortality and hos-
pitalizations for congestive heart failure or MI was signif-
icantly reduced in those women randomized to HT com-
pared to the control women randomized to no treatment
(30) (Figure 3). Moreover, the data suggested that the
younger the women were in the trial, the more they
showed a benefit. The DOPS has been criticized on the
grounds that cardiovascular health was not the primary
outcome of the study because it was designed to assess
osteoporosis, no placebo was used, and there may not
have been sufficient power. However, the hard end-points
studied were well validated in the national data base, and
the significant findings reported render this study note-
worthy. At the same time, these younger women in DOPS
had no increase in thrombosis, stroke, or any cancer. In
DOPS, the younger women treated were similar to those
women in the observational studies of the past, which

consistently showed this potential benefit of HT. Al-
though it could be argued that among the RCTs no one
study is definitive, and some of the evidence is based on
subanalyses of randomized trials as noted above, the to-
tality of the data is consistent in showing benefit in
younger women and not harm.

What then did we learn from WHI in terms of CHD?
We did learn that older women who are distant from
menopause, who have established atherosclerosis (Figure
1), and who receive standard doses of oral HT are at in-
creased risk for coronary plaque instability, mural rup-
ture, and thrombosis. Although speculative, a hypothesis
has been put forth to explain the observed findings. It has
been hypothesized that this occurs because oral estrogen
increases proinflammatory factors such as matrix metal-
loproteinase (MMP)-9 (31), which digests away the ge-
latinous matrix of the atheromatous plaque causing in-
stability and rupture (32) This causes the phenomenon of
early harm observed in several secondary prevention trials
such as HERS (8) and the null effects in women with es-
tablished coronary disease (9, 10, 33), where in the setting
of significant atherosclerosis, beneficial estrogen action is
impeded. Although oral estrogen increases MMPs, in
younger women, without significant plaque there is no
substrate on which MMPs would act. Indeed in younger
women who were studied prospectively in several trials of
HT, there was no evidence of this phenomenon of early
harm. (34)

Mortality Changes with HT

Early observational data in several cohorts of women ini-
tiating HT for symptoms at the onset of menopause have
provided consistent data showing a reduction in all-cause
mortality in the range of 30% (3, 4, 35, 36). In WHI, the
combined hormonal arm in women � 10 years from
menopause showed a statistical reduction in mortality:
0.70 (0.51–0.96) (21). A Bayesian meta-analysis looking
at both observational data and RCTs showed a statisti-
cally significant reduction in all-cause mortality in
younger women (0.73 [0.52–0.96]) for the RCT data (37).
In the 10-year follow-up data from the estrogen-alone trial
in WHI, the 50- to 59-year-old age group had an identical
point estimate of 0.73 (0.53–1.0). In DOPS, although the
combined end-point of mortality, congestive heart failure
and MI, was significantly reduced, mortality alone did not
achieve statistical significance, most likely because of in-
sufficient power in studying these younger women (0.57
[0.30–1.08]) (30). The data noted above appear to be ex-
tremely consistent in showing a decrease in all-cause mor-
tality with HT in younger women. This reduction in the

Figure 3. Risk of death or admission to hospital due to heart failure
or MI (primary end-point) over 16-year follow-up, including 11 years of
randomized treatment. Comparison of women randomized to
hormonal treatment compared to controls randomized to no
treatment. [Reproduced from I. L. Schierbeck et al: Effect of hormone
replacement therapy on cardiovascular events in recently
postmenopausal women: randomized trial. BMJ. 345:e6409 (30). ©
BMJ Publishing Group Ltd.]
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range of 30% is principally due to a reduction in CHD,
and these data are remarkably in line with the previous
data from observational studies (3, 4, 35, 36)

Stroke with HT

The effect of HT on stroke risk has been controversial.
This is largely because there are many clinical variables
that confound the data (primarily obesity and hyperten-
sion) and because the risk is of borderline significance.
Nevertheless, several meta-analyses and observational
data have shown a small increase (approximately 30%) in
ischemic stroke (not hemorrhagic stroke) even in younger
women receiving standard doses of oral estrogen (38, 39).
In WHI, whereas there was an overall increase in the entire
group with both E�P and estrogen alone, an increased risk
was less evident in younger women. There was no signif-
icant increase observed with E�P in younger women, but
in the estrogen-alone trial, although subgroup analysis in
the 50- to 59-year-old group did not show a statistically
significant increase, the women � 10 years from meno-
pause had a statistically significant increase based on small
numbers (40). Note that adjustment for this not having
been the primary outcome of the trial would have rendered
this finding not statistically significant. It may therefore be
concluded that there may be some risk (perhaps of bor-
derline significance) even in younger women. This is con-
sistent with the suggestion of a small increased risk of
ischemic stroke in reproductive-aged women using oral
contraceptives. Recent data suggest that a small risk is
observed if enough women are followed (41). The mech-
anism of increased risk of ischemic stroke in younger
women, however, is thrombotic and not atherosclerotic as
it is in older women, and could be on the basis of unknown
thrombophilic sensitivities to estrogen (42). Consistent
with this view is that ischemic stroke has not been ob-
served with transdermal estrogen, unless high doses are
used (43), or with lower oral doses (38, 39)

Although there may be an increased risk of ischemic
stroke even in younger women receiving standard doses of
oral estrogen, the absolute risk is small. The background
risk of ischemic stroke in a 50- to 54-year-old woman is
3.8/10 000 woman years (39). Therefore, if we assume an
approximate 30% increased risk, this would result in 1 or
2 more cases per 10 000 woman years, rendering this a
“rare” occurrence. Furthermore, it may be suggested that
this putative risk may be nullified by lower oral doses or
the use of transdermal estrogen.

Venous Thrombosis with HT

The discussion above is also extremely relevant to the find-
ings of venous thrombosis risk with HT. However, it has

been well established that oral estrogen increases the risk
of thrombosis. As observed in WHI, the risk of standard
doses of oral estrogen increases the risk of venous throm-
boembolism about 2-fold, with most cases occurring in the
first or second year of therapy, but with no changes in
mortality. In WHI, some women who had a previous his-
tory of thrombosis were enrolled into the trial. The data in
the estrogen-alone trial were not statistically significant.
Although this was a more obese cohort, many of the
women, having had a hysterectomy, had been on hor-
mones previously. Accordingly, it could be envisioned that
less vulnerable women who had been exposed to estrogen
in the past were enrolled in the trial and did not have a
thrombotic event. There are very consistent data that the
risk is not increased with transdermal estrogen (44, 45).
Other data have also suggested that various progestogens
may increase the risk of thrombosis over that of estrogen.
This includes norpregnane derivatives (nomegestrol ace-
tate, promegestone) (46) as well as medroxyprogesterone
acetate (47). The latter study also suggested that there was
an increased risk with a continuous regimen of estrogen
and progestogen (47), which was the type of regimen used
in WHI.

Similar to the discussion for stroke, the thrombosis risk
with HT has a small absolute risk. The venous thrombo-
embolism risk in younger women, assuming a 2-fold rel-
ative risk, is in the range of 30/100 000 woman years. This
rare occurrence is less than the rate in normal pregnancy,
approximately 60/100 000 woman years (48).

Breast Cancer Risk with HT

The major fear women have regarding HT is the potential
of developing breast cancer (49). In 2002 the major reason
the E�P trial was stopped was that a preset boundary for
breast cancer had been crossed. Although point estimates
for the risk with E�P varied in several publications (in the
range of 1.24–1.28) (11) and was generally of borderline
significance, the data were interpreted as being highly sig-
nificant. In a follow-up publication of WHI investigators
in 2006, adjustment for risk factors showed a nonsignif-
icant increase of 1.20 (0.94–1.53) (50).

Moreover, it was clear from this and an earlier publi-
cation (51) that in women who had never received hor-
mones in the past, this risk was not significant over the 5.6
years of the trial: 1.09 (0.86–1.40) (50). The increased risk
was primarily attributable to prior users who had a greater
cumulative exposure to hormones. Also, the risk was not
significantly increased in younger women (51). The risk
with E�P, however, does increase with time, but sensitiv-
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ity analyses in adherent participants showed no increase
for at least 7 years (1.23 [0.90–1.67]) (50).

More recent epidemiological data from WHI chose to
combineanalyses fromobservational and trial data,which
does not appear to be valid. A “gap analysis” was carried
out based on timing of initiation of hormones after meno-
pause, which also was based on imprecise data. These
analyses suggested that earlier initiation of E�P increases
the risk of breast cancer in adherent women (52). How-
ever, as reviewed by a coauthor, these analyses are at odds
with the actual published data of the trial and do not ap-
pear to be valid (53). It is clear that although there is
increased risk with time, the risk with the E�P regimen
used in WHI is greater in older rather than younger
women, and that the risk does not increase for 7 years in
women who have never received hormones in the past.

Although it is clear that the risk with E�P is greater
than that of using estrogen alone (discussed below) the
regimen may be of importance. Observational data from
France have suggested that the risk is not increased with
micronized progesterone or dydrogesterone (54), and in
DOPS using estradiol and norethindrone acetate there was
no increase in breast cancer after up to 11 years of therapy
and a 16-year follow-up period, although the number of
women in this trial was not large (30).

Recent iterative analyses and modeling have suggested
that the effect of hormones is to promote the growth of
occult breast tumors. It has been estimated that 93.3% of
the breast cancers in the E�P trial were occult tumors (54),
and the effect of E�P was to decrease the normal doubling
time (leading to an earlier clinical detection) from 200 to
150 days (55).

In the estrogen-alone trial, breast cancer rates were seen
to decrease, which was significant among adherent
women (56). This was confirmed in the 10-year follow-up
data of the estrogen-alone trial, where breast cancer rates
were significantly decreased; among women with breast
cancer, both breast cancer mortality and total mortality
were significantly decreased in estrogen users (57). The
reduced rate of breast cancer is thought to be due to a
proapoptotic effect in women “deprived” for some time
from estrogen (55). This hypothesis suggests that the ini-
tial use of estrogen (most likely dependent on dose) in-
creases the rate of growth of occult tumors, and if not
begun for a period of time, the effect of estrogen “depri-
vation” results in a proapoptotic effect through at least 2
mechanisms (intrinsic or mitochondrial and extrinsic)
(58). Dose and duration of therapy are likely to be impor-
tant, but there are few data on this issue. In an observa-
tional study of hysterectomized women using conjugated
equine estrogen 0.625 mg, breast cancer risk did not in-
crease for at least 15 years, and this was predominantly

seen in lean women (59). Increased body mass index is a
significant endogenous risk factor for breast cancer, which
is similar to, or exceeds the risk of HT (60, 61).

Much has been made of the declining rates of breast
cancer in the United States and that this may be linked to
the cessation of HT use since 2002. However, this is far too
simplistic a view. The decline began before 2002 when the
use of HT was higher, the decreased rate occurred in all age
groups including in older women not expected to be taking
HT, and there clearly has been a change in breast cancer
surveillance over time. The decline in HT use has occurred
all over the world, yet not all countries have reported a
downward trend of breast cancer rates (62). Thus,
whereas some of the decline in breast cancer rates observed
in some countries, such as the United States, may be related
in part to a decline in hormonal use, the change in HT use
does not explain the whole phenomenon.

Putting the potential risks of breast cancer into per-
spective is extremely important in discussing HT with
women. Although estrogen alone may decrease the risk, it
probably does not increase the risk unless large doses are
used for a prolonged time in susceptible women with un-
known occult tumors. With E�P, young women initiating
standard dose therapy for the first time at the onset of
menopause do not have an increased risk of breast cancer
for at least 5 years, and probably for up to 7 years, al-
though the risk does increase thereafter at least for the
regimen studied in WHI. Other regimens and doses may be
safer, but definitive data are lacking. What is the magni-
tude of this risk in real terms? Although there is not a
statistically significant increase over 5 years with E�P in
younger women who have never been on hormones, for
illustrative purposes the absolute risk will be calculated
assuming an overall increased risk over 5 years as origi-
nally reported by WHI (relative risk of 1.24). A 50-year-
old woman may expect that her background or endoge-
nous risk of breast cancer will be 2.8% by age 60 years.
The putative increased risk of breast cancer with using HT
for 5 years would increase her risk to 3.37%—an absolute
increased risk of 0.67%. This is less than the risk conferred
by obesity, by being a flight attendant, or by many other
common exposures (61).

Cognitive and Dementia Risks/Benefits
with HT

Several observational studies and meta-analysis had sug-
gested that estrogen prescribed to younger women at the
onset of menopause decreases the risk of Alzheimer’s dis-
ease or delays its onset (63, 64). In WHI, when older
women (� 65 y) were studied, there was a significant det-
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rimental effect in cognitive function in women in the E�P
trial (65) and only a trend to this effect with estrogen alone
(66). It has been hypothesized that the timing of initiation
of HT is critical here, as it is for CHD. However, no RCT
to date has been able to prove a cognitive benefit. In the
recently completed KEEPS, preliminary data have sug-
gested that there is no detrimental effect of HT, and indeed
a trend to benefit in certain women (29) although this
short-term trial was not designed to assess the effects of
HT on cognition and dementia. While we await more de-
finitive prospective trial data, a possible benefit based on
the timing of initiation of HT is consistent with the ob-
servational studies cited above (63, 64) as well as other

observational studies that focused on the timing of initi-
ation (67–69).

Mood Effects with HT

The reduction of menopausal symptoms has been associ-
ated with improvements in mood, depression scores, and
insomnia in multiple clinical trials. Quality of life assess-
ments have also shown benefit (70). However, whether
this clinical benefit is exclusively due to a reduction in
symptoms of menopause remains unclear, although it does
explain some of this benefit. Whether there is a benefit in
asymptomatic postmenopausal women has not been
proven, although smaller prospective trials have suggested
some benefit (71). In KEEPS, improvements in depression,
anxiety, and sexual function were observed (27).

Cost Effectiveness of HT

Assessments of quality-adjusted years of life in women on
HT have consistently shown that HT is cost-effective, pre-
dominantly in younger women (72, 73). In The Endocrine
Society Task Force report on HT, the number of younger
women benefiting from the reduction in symptomatology
greatly overcomes numerically any of the attributable
risks or benefits discussed above (74) (Figure 4).

Bone Health as an Indication for HT

It is undeniable that HT reduces frac-
tures in women, even in those who
do not have established osteoporosis
or are not at a particularly high risk
for fracture, as was shown in WHI
(75). Earlier it was discussed that
since the cessation of HT in many
women after the initial publication
of data from WHI, many more os-
teoporosis-related fractures have oc-
curred (17, 18). Accordingly, it has
been argued that HT should be an
indication for the prevention and
treatment of osteoporotic fractures
in young women, even if they are
asymptomatic (74). Recent society
guidelines are consistent with this
view (22, 76). The North American
Menopause Society guidelines of
2012 suggest that HT may be con-
sidered in younger women at high

Figure 4. Attributable or excess risk or benefit per 1000 women
receiving menopausal HT for 5 years who are 50–59 years old or � 10
years from menopause who have relief from hot flushes and symptoms
of vaginal atrophy. [Adapted from Santen RJ (74).]

HT for Symptoms 
and Preven�on 
2002

No Hormonal 
Use
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HT for 
Symptoms
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Younger 
women
2012?

Have we really come full circle?

Figure 5. Suggested use of HT from before the time of the publication of WHI to the present,
posing the question as to whether we have come full circle.
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risk for fracture (76). It remains fairly nebulous, however,
how “high” this risk should be in that many women have
risk factors for fracture. Clearly, other antiresorptive ther-
apies such as bisphosphonates are not appropriate in
young women, particularly those without documented
osteoporosis.

HT as a Preventative Therapy in Younger
Women?

In revisiting the 2011 IMS guidelines statement, the sen-
timent strongly suggests a role for HT in primary preven-
tion, rather than merely short-term use for menopausal
symptoms (22). Apart from lifestyle modification, there is
no known primary prevention strategy that has been val-
idated for women. Although HT has been shown prospec-
tively to decrease the risk of new-onset diabetes (77, 78),
the use of statins increases this risk (79, 80) and does not
alter mortality (81). Although it continues to be argued by
some that statin therapy may have a beneficial effect in
women, there is no real evidence of its role in primary
prevention in young healthy women � 60 years old (82).
However, it is more clear that HT in younger women re-
duces all-cause mortality, as discussed above (observa-
tional studies, Refs. 3, 4, 35, and 36; randomized trials,
Refs. 21 and 37; 2 additional trials barely missed statistical
significance, Refs. 26 and 30). Aspirin therapy also does
not have a role in primary prevention in younger women
(83). There has been a suggestion that calcium supple-
ments may increase MI and death rates, although this was
shown predominantly in older women (84).

Thus, 10 years after WHI, have we come full circle? A
diagram of this conundrum is depicted in Figure 5. Before
WHI, many clinicians believed that estrogen protected
against coronary disease and osteoporosis and had bene-
fits in terms of treating various symptoms of menopause,
and therefore should be used, in the absence of known
contraindications, for prevention. What was not clear un-
til after WHI is that age and years since menopause were
significant variables. By 1 to 2 years after WHI, HT was
rarely used, even for women with symptoms. Indeed, in
concert with the sentiment of the IMS statement reviewed
above (22), it is certain that many severely symptomatic
women were made to bear their symptoms unnecessarily
without treatment. However, around 2006, it was gener-
ally agreed that HT could be used for younger women to
treat symptoms. The current data, particularly with es-
trogen alone, are highly supportive for a prevention role in
reducing fractures, CHD, and mortality in younger
women who initiate therapy close to menopause, as was
shown originally in observational studies, with a very fa-

vorable benefit-to-risk ratio. The data with E�P are sim-
ilarly suggestive but are less precise. Nevertheless, in
DOPS there were statistically significant benefits with
E�P, but using a different regimen and progestogen. It is
likely, therefore, that different doses and regimens and the
type of progestogen are probably quite important in this
regard, but specific data are lacking.

Clearly, more research is needed, but it is not likely that
we will have useful information any time soon. Not only
will it be prohibitively expensive to conduct a WHI-type
trial exclusively in younger women looking at hard end-
points such as MI and death, but it will take many years to
accrue these events.

In the meantime, we need to individualize therapy in
those women with symptoms, with the view that in young
healthy women, we probably have come full circle, and a
role for HT in prevention may at least be entertained.
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