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For many years, conventional wisdom,
supported by observational and epidemio-
logical studies, has sustained that estrogen
“replacement” after menopause would re-
store the relative protection from cardio-
vascular diseases that is enjoyed more by
premenopausal women than by men of a
similar age. This view was bolstered by ev-
idence of the beneficial effects of oral es-
trogen therapy (the only type to be used al-
most constantly) reported by different stud-
ies, together with a large body of biologi-
cal, experimental, observational and clini-
cal data. Recent clinical trials, however,
have failed to support the benefits of hor-
mone replacement therapy (HRT) in terms
of both secondary and primary prevention.
Let’s take a critical look at the HRT saga.

The first celebration

The studies on estrogen replacement
therapy – the real origin of the saga – start-
ed in the ’70s. Almost all the information
derived from observational and prospec-
tive studies. The former were difficult to
compare, because of the adoption of dif-
ferent endpoints, while the prospective
studies showed a significant reduction in
cardiovascular risk. The first and most rel-
evant one was the Lipid Research Clinics
Program Follow-up Study1, in which 2270
women were enrolled. Among these, 593
were submitted to HRT. The study, with a
mean follow-up of 8.5 years, showed an
approximately 60% reduction in the inci-
dence of cardiovascular mortality. Never-

theless, the most important study was the
Nurses’ Health Study2 which was started
in the United States in 1976 and involved
121 000 nurses aged between 30 and 55
years. Of these, 32 000 were post-
menopausal. In 1991, after 5 years of es-
trogen replacement therapy, a 50% reduc-
tion in the incidence of myocardial infarc-
tion was observed for past users and a
70% decrease was noted for current users.
In 1996, a reduction in the relative risk
was observed and was associated with the
increase in the negative effects of estrogen
replacement therapy. On the whole, the
latter was found to be more beneficial for
higher risk women, and to have no effects
on the incidence of neither ischemic nor
hemorrhagic stroke. The latest data from
the Nurses’ Health Study revealed that
there was a reduction in benefit after 10
years of treatment (relative risk 0.80) be-
cause of an increased mortality due to
breast cancer (+ 43%)3.

The observational studies were then
taken for consideration in meta-analyses.
The most important two were the one by
Stampfer and Colditz4 published in 1991
and the one by Grady et al.5 published in
1992. Stampfer and Colditz4 showed an
approximately 50% reduction in the car-
diovascular risk for women, notwithstand-
ing the use, a bit confounding, of the mean
relative risk for their calculations; more
definite was the study by Grady et al.5 who
reported, using the coronary artery disease
mortality and incidence as endpoints, a rel-
ative risk of 0.63 in users versus nonusers.
Many other studies regarding this topic
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were published in the ’90s, all definitively in favor of
the effects of estrogen replacement therapy. Among
observational studies, our research on 250 women with
different risk factors is worthy of mention because of
the different type of HRT administered. In fact, trans-
dermal patches containing 17�-estradiol were em-
ployed6. All women received short-term (24 months)
treatment, and the lipid profile and the glucose and fib-
rinogen levels were determined before and after it. At
final observation, a reduction in all the risk factors was
found in a subgroup of 75 women with mild to moder-
ate hypertension. Observational studies are neverthe-
less limited by the well-known bias due to patient
compliance, to prevention and to the preponderant re-
cruitment of healthy users. Besides, it is difficult to de-
termine whether the higher number of events in
nonusers is a cause or a consequence of drug with-
drawal. Further limits of observational studies include
the type of therapy, its duration and the administered
dosages. The first important randomized study was the
Postmenopausal Estrogen/Progestin Interventions
(PEPI) Trial7, which tested four different treatments in
840 women (aged 45-64 years). Unopposed estrogen
and three types of estro-progestinic drugs were com-
pared to placebo. The follow-up was 3 years, and the
endpoints (the limits of the study), rather than events,
were the cardiovascular risk factors. The PEPI trial
showed a clear benefit of HRT and unopposed estro-
gens on the lipid profile, and created the so-called
“lipid-centered” theory: the increased risk of post-
menopausal women for atherosclerosis is due to estro-
gen deficiency and hence estrogen replacement thera-
py may contribute to prevention. At this point the en-
thusiasm for HRT reached its peak, and the old, skep-
tical Europe was finally convinced.

The delusion

From August 1998 onwards, with the publication of
the Heart and Estrogen/progestin Replacement Study
(HERS) trial8 until July 2002, with the Women’s Health
Initiative (WHI)9 through the Estrogen Replacement
and Atherosclerosis trial (ERA)10, the Women’s Estro-
gen for Stroke Trial (WEST)11 and the HERS II12, HRT
has been deemed a total failure by both the scientific
arena and public opinion who held that it played no role
in primary or secondary prevention. The HERS, a ran-
domized, double-blind, placebo-controlled, multicen-
ter trial, enrolled 2763 women with established coro-
nary artery disease and compared oral conjugated
equine estrogen (0.625 mg) and 2.5 mg of medroxy-
progesterone acetate versus placebo. The HERS trial
reported an increase in the cardiovascular risk, while
after 4.1 and 6.8 years of follow-up, HRT had neither
increased nor decreased the risk of cardiovascular
events in women with coronary artery disease. The
HERS investigators hypothesized an early proischemic

effect of estrogen with subsequent improvements due
to the clear benefits offered by the lipid profile. After
4.1 years, the HRT mortality attributable to breast can-
cer and cardiovascular factors, ceased to increase.
HERS represents a “milestone” in the saga of HRT as it
succeeded in drawing attention away from the “lipid-
centered” theory and towards the “thrombo-centered”
effects of estrogens.

The ERA, an angiographic, double-blind, placebo-
controlled study, randomized 309 postmenopausal
women with established coronary artery disease. The
study showed no effects of estrogen replacement thera-
py or of HRT versus placebo in the progression of the
disease.

The WEST study is a randomized, double-blind,
placebo-controlled trial on estrogen therapy that en-
rolled 664 postmenopausal women who had had an is-
chemic stroke or transient ischemic attacks. The inves-
tigators found no benefit in terms of the total stroke in-
cidence but an increased risk of fatal stroke among
women who were assigned to estradiol therapy.

The WHI is a randomized, double-blind, placebo-
controlled, primary prevention trial (the first of its
kind), with an expected duration of 8.5 years. Between
1993 and 1998, the WHI enrolled 161 809 post-
menopausal women (aged 50 to 79 years) into 40 cen-
ters in the United States, in order to observe the clinical
effects of a low-fat dietary pattern, calcium and vitamin
D supplementation, as well as those of postmenopausal
hormone use. A subgroup of 16 608 postmenopausal
women (also aged 50 to 79 years), with an intact uterus
completed the trial on HRT alone. The main outcome
was coronary heart disease, with invasive breast cancer
as the principal adverse effect. On May 31, 2002, after
an average of 5.2 years of follow-up, the Data and Safe-
ty Monitoring Board recommended the cessation of the
trial, because the test statistics for invasive breast can-
cer exceeded the adverse effect limit, and the global in-
dex statistics showed that the risks outweighed the ben-
efits.

Considerations concerning the HERS II
and WHI trials

The HERS trial. At least the guilty conscience of these
authors has prevailed! The decision to continue the ob-
servation of the patients in the two study groups (i.e.
HRT and placebo) clearly shows that, after all, the crit-
icism made by the entire scientific community was not
unfounded. The very same authors, however, still have
to explain why the HERS trial was interrupted for no
apparent reason when the number of events turned out
to be decisively in favor of the placebo group. This in-
terruption resulted in a weakening of a study that, ini-
tially, seemed to foresee a very strong design. Since it
is now too late to cry over spilt milk, let’s have a close
look at the HERS II trial, an open study carried out with
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the collaboration of general practitioners who, as a mat-
ter of fact, decided which therapy the patient was to
take by means of an over-the-phone follow-up ques-
tionnaire that was made, on average, once every 4
months. And here we are with the remedy being worse
than the illness itself! 

The clear consequence of this reckless type of study
was that it impudently “attacked” the groups observed.
Over 50% of the patients under hormone therapy (after
being rightly informed that in the early years of exper-
imentation no benefits whatsoever derived from HRT
compared to placebo) abandoned the treatment group,
while the placebo group patients (who were, besides,
also informed of the fact that they were not taking any
medication) turned to other forms of medication to deal
with their somewhat tormented state of health (by the
end of the follow-up, 4% of the placebo patients were
on raloxifene). The other problem that should attract
the attention of the careful reader is, in our opinion, the
concomitant use of statins and other hypolipidemic
drugs. This, in view of the fact that in the HERS trial,
HRT reduced the cholesterol serum levels by 10-15%
compared to those of the placebo group but, by the end
of follow-up, the average levels of the total and frac-
tionated cholesterol turned out to overlap perfectly. We
believe that this is due to the more widespread use of
hypolipidemic drugs in the placebo group, and, even
though not statistically significant, is confirmed by the
results brought forth.

All these considerations, however, give rise to the
legitimate suspicion that two groups of very question-
able homogeneity were compared in a – what time
proved to be – particularly feeble study design. The au-
thors conclude that there is no convincing evidence that
suspending the hormonal treatment actually reduces
the cardiovascular risk. However, we still believe that it
would have been better to continue the previous study!

Our overall judgment of this experience (including
the two HERS studies) is, therefore, totally negative
and we retain that its only result was that of confusing
the whole matter with absolutely erroneous conclu-
sions.

The WHI trial. This study brings us back down to the
arena of meticulously planned and adequately conclud-
ed studies. This scheme is the best one imaginable in a
study on primary prevention: with a large number of
patients, a collegial evaluation of the events and the de-
termination of “the absolute excess of risk” for the
treated patients as compared with the placebo group,
and the enrolment of relatively young patients of peri-
menopausal age (from 50 years of age onwards). With
all due respect to the reasonable presumption, we as-
sisted, as far as cardiovascular events are concerned, to
a premature interruption of the study due to excessive
events in the treated group with respect to the control
group. We could object that it is only a matter of a small
number of events (around 8 more events out of 10 000

women per year) with a very low increase in the ab-
solute risk and a very high number needed in the treat-
ment branch. We could also add that, globally, the num-
ber of cardiovascular deaths did not differ between the
treatment and control branches and that the increase in
coronary risk was due to an irrelevant number of my-
ocardial infarctions (including the perioperative ones
and the diagnosis of silent infarctions based solely on
ECG and without the use of imaging techniques). Apart
from these considerations, the WHI has also been a
confirmatory study (of the capacity of estrogens in the
treatment of osteoporosis) and has continued to add fu-
el to old fears and to stir up new hopes (greater protec-
tion with regard to carcinoma of the colon despite an in-
creased risk of breast cancer).

General considerations

The idea (which is quite reasonable) that estrogens
can act as a false therapy but as a real prophylaxis, has
been mostly, if not completely, unhinged by the WHI.
Recreating an estrogen-rich environment in the imme-
diacy of the postmenopause does not yield in terms of
the prevention of cardiovascular events. In spite of the
criticism that can be made about the study (not so
much, to be honest) we are obliged to ask ourselves
how this could have happened. The answer to this ques-
tion implicates an even more clinically relevant one:
whether or not HRT can possibly have a future in clin-
ical practice. In our opinion, as it is conceived today, it
represents an approach that purports great risk and in-
sinuates a somewhat dubious usefulness. It would be
opportune, at this point, to take a look back in time, at
least in order to explain the origin of modern hormone
therapy. 

During the ’80s, ischemic heart disease unveiled the
importance of the lipid profile which has subsequently
become the main target of therapy (above all for the
secondary prophylaxis of ischemic cardiomyopathy).
Something similar happened with the development of a
class of molecules, the statins, with favorable clinical
characteristics and associated with an elevated thera-
peutic index, thus contributing to the creation of that
“lipid-centered” theory that had thence taken root. It is
reasonable to believe that orally administered estrogens
were chosen in the study that involved HRT only be-
cause they represented the most effective defense when
dealing with the reduction in the serum levels of cho-
lesterol. In the meantime, there was still a conflict con-
cerning the progestogens, responsible for the negative
modification of the lipid pattern towards an increase in
total cholesterol and a decrease in HDL cholesterol.
During the ’90s, the “lipid-centered” theory was par-
tially abandoned when the theory that atherosclerosis
constituted a very real chronic inflammatory disease
was widely accepted13. The conclusions drawn up by
the authors of HERS were that estrogens exerted posi-
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tive and significant effects on lipids, but caused in-
creased cardiovascular events as the result of a proin-
flammatory effect.

The other concept that has entered the scene of the
history of atherosclerosis in very recent years deals
with the role of the endothelium. The experimental and
clinical function begins with the axiom that an integral
endothelium impedes the development of any anatomi-
cal-pathological manifestation of the atheromas. Once
again, this leads to the choice of orally administered es-
trogens as the substance most suitable in determining
an improvement in the endothelium-dependent vasodi-
lation in postmenopausal women. Furthermore, in an
attempt to respect such an assumption, investigators de-
veloped research protocols whereby the dosages of
progestins used were drastically reduced (medroxy-
progesterone acetate, for example, was administered in
some reports at a dosage of 10 mg/die for 12 days of the
cycle, for a total of 120 mg/month; in others, at a
dosage of 2.5 mg/die continuously, for a total of 75
mg/month). In fact, many undertakings where estro-
gens have been shown to improve the lipid configura-
tion and the endothelial function exist. On the other
hand, the exact opposite is true for progesterone. But,
once again, we must pose the question as to whether or
not the lipid and endothelial alterations are actually
useful from a clinical point of view.

The results of the HERS and WHI trials would seem
to confirm that this is not the case or that, anyhow, the
benefits gained in terms of an improvement in the en-
dothelium-dependent vasodilation and in the lipid pro-
file are outweighed by the negative effects provoked by
other factors.

Among the latter factors, some authors mention
the proinflammatory and procoagulant effects. Con-
sidering the importance of inflammatory processes in
contributing to the growth and instability of the
plaque, the hypothesis that any therapy equipped with
proinflammatory capacities could increase the clinical
manifestations of atherosclerosis is quite understand-
able. As a consequence, if this were the case, it could
be argued that the activation of the inflammatory
process would be much more conspicuous as opposed
to the reduction in the serum cholesterol and to the im-
provement in endothelial function, at least in terms of
clinical events.

It must be borne in mind that a “well-nourished” se-
ries of researchers was involved in establishing whether
or not the increase in biochemical inflammation index-
es (such as C-reactive protein) was actually associated
with a “molecular” expression of inflammation. That is
to say, whether an increase in C-reactive protein was as-
sociated with an increase in the plasma concentration
of interleukin and with the expression of endothelial in-
flammatory receptors. As things stand, this long line of
research had a negative outcome, since it demonstrated
that at a molecular level estrogens have an anti-inflam-
matory effect. There are, however, no doubts as to the

fact that estrogens increase the plasma concentration of
C-reactive protein14.

So, is it possible to explain the excess of events
shown by recent studies only and exclusively by taking
into consideration the increase in C-reactive protein de-
termined by estrogens? The answer, as far as we are
concerned, is yes, and this can be perceived when illus-
trating all the proatherogenic effects that C-reactive
protein (a new and ruthless vascular killer) is capable of
achieving. In the meantime, alluding to the fact that C-
reactive protein was rediscovered (together with the
complement proteins) in the field of atherosclerotic
plaques of various zones (including the coronary one)
and in the infarcted myocardium of patients who de-
ceased as a result of heart failure is meaningless. Fur-
thermore, C-reactive protein has direct proinflammato-
ry effects; that is to say, it stimulates the production of
mediatory, inflammatory molecules (intercellular ad-
hesion molecule, vascular cell adhesion molecule and
selectin E) which directly activate complement and the
inositol phosphate pathway. It must also be pointed out
that patients with more elevated C-reactive protein lev-
els present with endothelial dysfunction, as opposed to
individuals with normal C-reactive protein levels. It is
quite reasonable, therefore, to think that the chronic in-
crease in C-reactive protein levels creates a highly
proatherogenic environment.

From a procoagulant point of view, it is well-known
that an increase in the hepatic synthesis of proteins fol-
lows hepatic estrogenization. Besides fibrinogen, un-
erring increases in the serum levels of factors II and VII
have been recorded. This is partly counterbalanced by
an increase in the fibrinolytic potential mediated by es-
trogens through an increase in plasminogen activator
inhibitor-1. With regard to such modifications of the
coagulation profile (besides being caused by local fac-
tors such as the dilation of the capacitance vessels as-
sociated with venous stasis), reference could be made
to the greater incidence of deep venous thrombosis and
pulmonary embolism caused by orally administered es-
trogen. 

So, has the estrogen era come to an end?
Should we, as a result of the excessive cardiovascu-

lar risk involved, resign ourselves to not prescribing
these molecules (which have even been shown to have
positive effects)? 

The answer cannot be no. Hence, here is where re-
search has to step in and test different dosages of hor-
mones and different ways of administering them.

Two interesting leads have appeared on the horizon:
transdermal estrogens and the use of higher dosages of
active-progestinic drugs. A harvest of data regarding
transdermal estrogens has, by now, been gathered and
would really merit being recognized as the basis of a
controlled trial in which this pharmaceutical prepara-
tion is compared to a control group with the aim of test-
ing its effects in terms of cardiovascular events. The
pharmacokinetic properties of these drugs, as com-
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pounds, have characteristics which are completely dif-
ferent from those of their orally administered active rel-
atives. It is well-known that the lack of hepatic estrog-
enization results in a lessened hepatic synthesis of pro-
coagulant proteins, of proteins capable of transporting
lipids and of angiotensinogen. Consequently, with
transdermal estradiol, we will neither have an increase
in HDL (transporting centripetal cholesterol) nor in
LDL (transporting triglycerides), and we will signifi-
cantly decrease the procoagulant effect. Larger studies
demonstrated the lack of any effect on HDL levels, but
showed modest reductions in the serum levels of LDL
and lipoprotein(a), as well as a consistent fall in triglyc-
eride levels15,16. This effect on triglycerides is, in theo-
ry, desirable. Despite claims that transdermal estradiol
exerts less effects on the plasma markers of endothelial
function in comparison with oral therapy17, studies on
the beneficial effects of transdermal estradiol in im-
proving forearm blood flow18 and coronary vasomo-
tion19 have been performed. It must also be pointed out
that transdermal estradiol can reduce blood pressure20

and, in our experience, attenuates the target organ dam-
age. Thus, it promotes a reversal of left ventricular hy-
pertrophy16,21.

The C-reactive protein aspect is worthy of a sepa-
rate consideration. Some researches have shown that
transdermal estrogen exerts a “neutral” effect on C-re-
active protein levels22,23. Other studies24, including our
own experience25, have even registered a significant re-
duction in C-reactive protein levels in patients treated
with transdermally administered natural estradiol. 

If the conjectural statements (atherosclerosis as an
inflammatory disease and C-reactive protein as a sub-
stance that induces plaque instability) are accurate,
then, with the use of transdermal estrogen we should
expect that so yearned for reduction in coronary events. 

As for progestins, their role as physiological antag-
onists of estrogens must be borne in mind. Their limit-
ed action with regard to the increase in the serum levels
of C-reactive protein (stimulated by orally adminis-
tered estrogens) was highlighted in two studies that, in
our opinion, had an excellent design26,27. This aspect, if
examined more deeply, could turn out to be quite use-
ful when it comes to limiting the proinflammatory ef-
fects (in the sense of an increase in the serum levels of
C-reactive protein) of estrogens. We must, therefore,
increase the dosage of the progestins to be used in HRT
and/or move over to different ways of administering es-
trogens, most probably both and, perhaps, even some-
thing else. It is important to break the silence that has
fallen on the history of the killer-estrogen (killer of the
cardiovascular apparatus) and roll our sleeves up. Once
again, by simply counting the events in a treated popu-
lation, it has been shown that the cultural conjectures
on which the postulated efficiency of estrogen therapy
was based, clashes with clinical practice.

Let’s write new and more effective theories and go
on experimenting!
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