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A panel of experts convened by the National Institute on Ag­
ing, National Institutes of Health, reached the following con­
sensus regarding estrogen use and postmenopausal women. 
The use of estrogens alleviates vasomotor symptoms and at­
rophy of the vaginal epithelium and might aid in preventing 
osteoporosis. However, it increases the incidence of endome­
trial cancer. The addition of progestins might prevent this 
complication, but potential risks have not been adequately 
evaluated. Convincing evidence that postmenopausal estrogen 
use influences the occurrence of cardiovascular disease and 
breast cancer does not currently exist. Many aspects of the 
menopause and its management require further research. Any 
candidate for postmenopausal estrogen use should be given as 
much information as possible about both benefits and risks and 
then, with her physician, reach an individualized decision re­
garding whether to receive estrogens.

The postmenopausal use of estrogens, a topic of 
considerable public health importance, presents a 
complex array of benefits, risks, and unknowns. 
In an attempt to reach the best conclusions and 
recommendations possible at present, the Na­
tional Institute on Aging, National Institutes of 
Health (NIH), held a Consensus Development 
Conference entitled “ Estrogen Use and Post­
menopausal Women" on September 13 and 
14,1979. As an NIH consensus activity, it brought 
together practicing physicians, biomedical re­
searchers, and members of the public.

From the Office of the Director and the Epidemiology, De­
mography, and Biometry program, National Institute on 
Aging, National Institutes of Health, Bethesda, Maryland. 
Dr. Gastel is currently Special Assistant to the Director, Na­
tional Center for Health Care Technology. Requests for re­
prints should be addressed to Dr. Barbara Gastel, National 
Center for Health Care Technology, Room 17A29, Parklawn 
Building, 5600 Fishers Lane, Rockville, MD 20857.

Chaired by Kenneth J. Ryan, MD, Chief of 
Staff, Boston Hospital for Women, the conference 
began with three background papers: “ Indications 
for Estrogen Replacement Therapy" by Isaac 
Schiff, MD, Boston Hospital for Women; “ Effects 
of Exogenous Estrogen on Postmenopausal 
Women: The Epidemiologic Evidence” by Bar­
bara S. Hulka, MD, MPH, University of North 
Carolina; and “ Estrogen Use in Postmenopausal 
Women: Costs, Risks, and Benefits” by Milton C. 
Weinstein, PhD, Harvard University. Next, the 
conference panel, consisting of nominees of ten 
organizations with relevant fields of interest ( Ta­
ble 1), and the audience discussed the evidence 
and issues. The panelists and other invited partici­
pants then prepared and presented to the audience 
a preliminary statement of consensus, which 
summarized the current state of knowledge and 
concluded that the decision whether to use estro­
gens must be an individual, informed choice for
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Table 1. Panelists at Consensus Development Conference on Estrogen 
Use and Postmenopausal Women

Panelist Nominating Organization

Elizabeth Barrett-Connor, MD 
Daniel D. Federman, MD 
Gerald A. Glowacki, MD 
Saul B. Gusberg, MD 
Elizabeth D. Jones, MSW, 

CSW
Weldon G. Kolb, MD 
Howard L. Judd, MD

Stanley G. Korenman, MD 
Anne M. Seiden, MD 
Noel S. Weiss, MD

American College of Preventive Medicine 
American College of Physicians 
American Geriatrics Society 
American Cancer Society, Inc.

W omen's Hormone Information Service 
American Academy of Family Physicians 
American College of Obstetricians & 

Gynecologists 
Endocrine Society 
American Psychiatric Association 
Society for Epidemiologic Research

each woman. Members of the audience expressed 
their support and provided suggestions, which 
were used in revising the document.

The report that follows summarizes the cur­
rently available information on postmenopausal 
estrogen use, as presented by the invited speakers, 
panelists, and members of the audience. Each 
section consists of an excerpt from the consensus 
statement, followed by commentary. More de­
tailed discussion is available in the three back­
ground papers, which have now been published.1'3

Relief of Vasomotor Flushes
In approaching the topic, the group first re­

viewed the evidence for the efficacy o f estrogens 
in treating specific conditions associated with the 
menopause. It was accepted that estrogens are 
more effective than placebo in decreasing the fre­
quency and/or severity o f vasomotor symptoms 
(hot flashes and sweating). The questions that re­
main to be answered include whether vasomotor 
symptoms represent a homogeneous entity with a 
single cause and why some patients require much 
larger doses than average to control symptoms.

852

There was general agreement that the decision of 
whether to initiate therapy should depend on the 
severity o f the symptoms and the patient's per­
ceived need for relief and that the lowest effective 
dose should be utilized. The occurrence of hot 
flashes naturally declines over a period of time, 
and unnecessary prolongation of therapy should 
be avoided.

Vasomotor flushes (“ hot flashes” or “hot flush­
es” ) and sweats affect many, but not all, women, 
These poorly understood symptoms generally 
begin around the time of menopause, continue for 
varying periods of time thereafter, and eventually 
subside spontaneously. The amounts of discom­
fort and interference with daily life vary consid­
erably among individuals and cultures. Although 
some physicians have stated that these symptoms 
may predispose women to respiratory infection or 
precipitate bronchospasm in asthmatics, vaso­
motor flushes are not generally thought to be 
harmful, and thus treatment is not considered nec­
essary for maintenance of physical health.

Research4 confirms the popular impression that 
estrogens alleviate vasomotor flushes but indi­
cates that a placebo effect, although smaller, also 
exists. For unknown reasons, the dose of estrogen 
needed to control these symptoms varies greatly 
among women and can be relatively high. Vas­
omotor flushes tend to recur when estrogen use is
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discontinued. Because the risk of adverse effects 
increases with duration and possibly also dose, 
therapy should consist of the lowest effective dose 
for the shortest possible period of time.

Topics for further investigation include the 
epidemiology and mechanism(s) of hot flashes, as 
well as the items cited in the consensus statement.

Treatment of Genitourinary Changes
It is recognized that estrogens are effective in 

overcoming the atrophy o f the vaginal epithelium 
(wall) and the associated symptoms, which may 
include dryness, burning, itching, and pain on in­
tercourse. It was suggested that the possible rela­
tionship of urinary tract symptoms to estrogen 
lack be more thoroughly investigated. Attempts to 
avoid systemic effects by treating vaginal symp­
toms with local application of estrogen-contain­
ing creams have been common. However, evi­
dence now exists that the estrogens in these 
creams may be absorbed rapidly into the 
bloodstream. The biological consequences of this 
absorption are undetermined and require study.

Following the menopause, atrophy of the vagi­
nal epithelium can produce the symptoms noted 
above. Relief of these complaints generally occurs 
during estrogen use5 and can persist for varying 
lengths of time afterward. Estrogens do not, how­
ever, appear to be effective in treating vaginal 
relaxation.6

Postmenopausal women sometimes experience 
dysuria and urinary frequency in the absence of 
positive urine cultures. These symptoms might re­
sult from estrogen deficiency, as the vagina and 
the urethra possess a common embryonic origin. 
This hypothesis and the possible role of estrogens 
in treating urinary tract symptoms deserve inves­
tigation.

At one time thought to have only local effects, 
intravaginally applied estrogens have been pre­
scribed to women in whom systemic estrogens are 
contraindicated. However, estrogens administer­
ed by this route appear to enter the bloodstream 
rapidly and escape initial metabolism by the liver.' 
Furthermore, the possibility of local effects on the 
endometrium is of concern. Intravaginal estrogen

administration requires further research before 
recommendations can be made about its use.

Psychological and Cosmetic Effects
There is no evidence at present to justify the use 

of estrogens in treatment of primary psychological 
problems. Surveys have shown no established 
specific or temporal association of sleep patterns, 
mental performance, mood, or psychological state 
with menopause or estrogen deprivation. On the 
other hand, in preliminary’ intervention studies 
comparing estrogens to placebo, effects on sleep 
latency and REM sleep have been noted. Some 
improvement in mental well-being in women re­
ceiving estrogens may be secondary to alleviation 
of physical symptoms.

The psychological characteristics of the meno­
pausal stage are incompletely defined, but 
this period of life does not, as once thought, ap­
pear to be characterized by a high incidence of 
new and distinctive mental illness. Nevertheless, 
the menopause is a psychological as well as physi­
cal milestone in the aging process. Such times of 
transition typically are stressful and require that 
appropriate support be available.

Although estrogens are not indicated in the 
treatment of primary psychological problems, the 
possibility exists that estrogens may have psycho­
logical benefits in some women. Studies of the 
emotional and cognitive effects of estrogen admin­
istration have differed in populations examined, 
variables considered, and methods used. Results 
of these studies also have varied, and thus no 
conclusion can be drawn regarding which, if any, 
psychological functions may be altered by estro­
gen administration. One study’s finding that estro­
gen use produced more improvement of psycho­
logical state in women with severe hot flashes than 
in those with milder symptoms6 suggests that an 
increased sense of emotional well-being may be 
secondary to alleviation of physical discomfort 
associated with the menopause.

Preliminary findings suggest that estrogen use 
might improve the quality of sleep. In a double­
blind crossover study,9 estrogen use was corre­
lated with decreased sleep latency (a shorter time 
between lights out and sleep onset), more rapid 
eye movement (REM) sleep, and a greater per­
centage of time spent in REM sleep.
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At one time, it was hoped that estrogens would 
retard the development of wrinkled skin, gray 
hair, sagging breasts, and other physical signs of 
aging. However, it now appears unlikely that they 
have any such cosmetic benefits.

The psychological characteristics of the 
menopause, as well as the effects of estrogens on 
emotional state, cognitive function, and sleep, de­
serve further research.

Effects on Bone
The group acknowledged the validity o f three 

randomized trials indicating that exogenous es­
trogens can retard hone loss if given around the 
time o f the menopause. Except for dietary cal­
cium, which appears to decrease bone loss to a 
lesser extent, other substances have not been 
shown to have such an effect. It is inferred but not 
proven that this retardation of bone loss will pre­
vent the ultimate development o f osteoporosis and 
attendant fractures. Case control studies not yet 
published but discussed at the meeting report an 
association o f estrogen use with a decreased risk 
of osteoporosis related fractures. However, more 
data are definitely needed before the efficacy of 
estrogens in preventing fractures can be estab­
lished. An inconsistency was noted: namely, in the 
randomized trials, accelerated bone loss following 
discontinuation o f estrogen use resulted in loss of 
any favorable effect on bone mass, whereas in the 
case control studies, use of estrogens at any time 
in the past conferred some protection against frac­
tures. Identification of patients at increased risk of 
osteoporosis would be desirable because o f the 
strong possibility o f successful prophylaxis. One 
high-risk group in which to investigate possible 
benefits o f estrogens consists of patients who al­
ready have developed osteoporosis and sustained 
fractures. Estrogen administration represents a 
promising approach to prevention of the wide­
spread problem of hip fracture.

Following the menopause, loss of bone mass, 
which begins previously, accelerates, and the in­
cidence of fractures—especially those of the prox­
imal femur (hip), vertebrae, and radius—increases 
markedly. An estimated 200,000 Americans, most 
of them older women, suffer hip fractures each
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year, at a probable cost of over $1 billion Thys 
measures to prevent, arrest, reduce, or reverse 
bone loss—and thus presumably decrease the risk 
of fractures—are of considerable clinical and pub 
lie health importance.

Lack of estrogen hastens the loss of bone and 
thus the onset of osteoporosis. However, several 
other factors—including immobilization, white 
race (and, in particular, fair coloring), slenderness 
heavy drinking, low calcium intake, and cigarette 
smoking—may also increase the risk of os­
teoporosis. Thus, even if generally effective es­
trogen use may not always be sufficient to prevent 
fractures, and potential exists for decreasing the 
risk of osteoporosis by means other than estrogen 
administration.

Research10'12 indicates that low doses of estro­
gens can arrest or retard bone loss if given for 
several years shortly after the menopause, but the 
effects of estrogen administration on bone mass 
over longer periods of time require study. Prelimi­
nary evidence, including a case control study13 
that was in press at the time of the conference, 
suggests that estrogens do, as predicted, decrease 
the incidence of fractures.

Topics for further research include the effects 
of dose, duration, and recency of estrogen use on 
bone mass and on risk of fractures, as well as al­
ternative ways to maintain the quantity and quality 
of bone.

Cardiovascular Effects
There is no convincing evidence that estrogens 

in customary doses increase the risk of throm­
boembolic phenomena, stroke, or heart disease in 
women who have undergone natural menopause, 
Although it was once hoped that estrogens would 
protect against heart disease in aging women, this 
effect has not yet been demonstrated. One promis­
ing approach would be to devise a more physiolog­
ical mechanism for estrogen replacement. Be­
cause oral therapy results in the delivery of su- 
praphysiological concentrations of estrogens to the 
liver, it can exert an exaggerated effect on lipopro­
tein metabolism, blood coagulation, and other 
important processes.

The cardiovascular effects of postmenopausal 
estrogen use remain incompletely defined.
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Because the ratio of deaths from myocardial in­
farction among women to those among men in­
creases sharply beginning between ages 55 and 65, 
it was initially inferred that the risk of cardiovascu­
lar disease suddenly increases after the meno­
pause. However, more careful examination of the 
data shows that these death rates in women in­
crease at a constant rate throughout life, and that 
the abrupt change in risk ratio reflects a decrease 
in the rate of increase in mortality for men. Thus, 
the epidemiologic support for the hypothesis that 
estrogens protect against cardiovascular disease is 
not as strong as was once believed.

Because of this alleged protective effect, the 
Coronary Drug Project, designed to test the effec­
tiveness of various drugs in preventing death and 
further illness in men aged 30 to 64 years who had 
suffered one or more previous myocardial infarc­
tions, included a study of the effects of estrogens. 
With an average of 18 months of follow-up, the 
group receiving 5 mg of conjugated estrogens per 
day suffered an excess number of non-fatal 
myocardial infarctions, pulmonary emboli, and 
episodes of thrombophlebitis; a dose of 2.5 mg per 
day for the same period of time did not affect out­
come.14 Generalization of these findings to 
postmenopausal estrogen users—who are women 
rather than men, generally lack previous history of 
myocardial infarction, and normally receive doses 
of 0.625 or 1.25 mg per day—is not likely to be 
valid.

Several studies have examined the relationship 
of postmenopausal estrogen use to various car­
diovascular disorders. In contrast to findings with 
oral contraceptives, case control studies of two 
populations15,16 show no association of myocardial 
infarction and exogenous estrogen administration. 
Two studies of a retirement community17,18 found 
that estrogens were positively associated with 
hypertension, but, after controlling for blood pres­
sure, not with stroke; but a third study of the same 
population19 reported no such relationship. A re­
view of cases of idiopathic venous thromboem­
bolism20 suggests that postmenopausal use of es­
trogens, unlike the use of oral contraceptives, 
does not increase the risk of this condition. Two 
follow-up studies21,22 suggest that estrogen admin­
istration might decrease the incidence of and mor­
tality from cardiovascular disease, but method­
ological problems limit the conclusions that can be 
drawn.

Postmenopausal estrogen use increases serum 
levels of high-density lipoprotein cholesterol,23 
which are inversely related to risk of myocardial 
infarction, but does not restore a premenopausal 
lipid profile.-4 Non-oral routes of estrogen admin­
istration, which avoid delivery of supraphysiologi- 
cal doses to the liver, may exert more physiolog­
ical effects.

Topics for further research include the effects 
of postmenopausal estrogen use on blood pres­
sure, on serum lipid levels, and on risk of 
myocardial infarction, stroke, and thromboem­
bolic phenomena; and the effects of estrogens 
administered by non-oral routes.

The Risk of Endometrial Cancer
The group then reviewed the evidence for ad­

verse effects associated with postmenopausal es­
trogen use. In the absence of exogenous estro­
gens, the incidence rate of endometrial cancer is 
approximately 1 per 1,000 postmenopausal women 
per year. It was recognized that this rate increases 
several-fold beginning after approximately two to 
four years of use o f0.625 or 1.25 mg of conjugated 
estrogens per day. Evidence was presented that 
the risk of endometrial cancer increases with the 
duration of use and declines after discontinuation. 
Estrogen use is most strongly associated with le­
sions of the lowest grade and earliest stage. Of 
interest is the temporal relationship of the number 
of estrogen prescriptions and the incidence of 
carcinoma of the endometrium: both rising stead­
ily until 1976 and then declining in parallel. Al­
though the incidence of carcinoma of the 
endometrium rose, mortality from the disease did 
not increase. A considerable part of this discrep­
ancy may be attributable to early detection and 
the high cure rate.

Cystic hyperplasia of the endometrium, which 
is considered a premalignant condition, has been 
associated with unopposed estrogen, whether en­
dogenous (as in anovulatory states) or exogenous. 
The cost effectiveness of sampling the endometri­
um in order to screen for endometrial hyperplasia 
and cancer in completely asymptomatic women 
currently or potentially receiving estrogens is un­
certain at present. It was agreed that suction 
curettage is effective in evaluating the endometri-
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Table 2. Case Control Studies of Estrogen Use 
and Endometrial Cancer*

First Author Site of Study
Relative Risk(s) 

Reported in Abstract

Smith25 Seattle 4.5
Ziel26 Los Angeles 7.6
Mack27 Los Angeles 8.0
McDonald28 Rochester 4.9
Antunes29 Baltimore 6.0
Hulka30 North Carolina 3.6, 4.1

*Adapted from  the paper presented by Dr. H u Ika

um and that the cause o f any bleeding must be 
determined. A report indicating that uterine bleed­
ing may sometimes be absent early in the course 
of endometrial cancer was presented at the meet­
ing. Hence, prudence would suggest that, even in 
the absence o f bleeding, the endometrium should 
be sampled before and during estrogen therapy 
(on a yearly basis).

The use o f progestins for several days o f each 
estrogen treatment cycle has been demonstrated 
to decrease the occurrence o f endometrial hyper­
plasia and might also reduce the associated risk of 
developing cancer o f the endometrium. Before the 
application o f combined therapy becomes estab­
lished, risks o f the various progestins must be 
adequately evaluated.

Endometrial cancer is the main recognized risk 
of postmenopausal estrogen use. As summarized 
in Table 2, several case control studies of different 
populations25'30 support this association. Horwitz 
and Feinstein31 have challenged the methodology 
and conclusions of such studies, but their objec­
tions do not appear to have been widely accepted. 
Of course, women who have undergone hysterec­
tomy cannot develop endometrial cancer.

Risk increases with duration of estrogen use, 
but its relationship to dose remains uncertain. The 
temporal association of estrogen use and endome­
trial cancer suggests that estrogens may function 
as promotional agents rather than carcinogenic 
initiators.

In postmenopausal women taking estrogens, 
the administration of progestins for several days
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per cycle has been reported to reduce the preva­
lence of endometrial hyperplasia.32 Thus, it has 
been suggested that the addition of these sub­
stances might decrease the risk of endometrial 
carcinoma in this population. However, the 
possible risks of administering progestins to 
postmenopausal women are largely unexplored.

Topics for further research include the relation­
ship of estrogen dose to the risk of endometnal 
cancer, the favorable and unfavorable effects of 
the addition of progestins, and the yield and cost 
effectiveness of screening potential and current es­
trogen users for endometrial hyperplasia and 
asymptomatic endometrial cancer.

The Possible Risk of Breast Cancer
The association o f estrogens and breast cam 

in experimental animals is well known. Careful 
review o f several well-conducted case control 
studies has not revealed such a relationship in 
humans. In two follow-up studies of estrogen us­
ers, varying associations were encountered. Com­
pared to data on the general population, out 
showed an excess o f cases in years 5 to 9, but tin 
other only after 15 years, of estrogen use. Inci­
dence rates o f breast cancer have not changedin 
parallel with those o f estrogen use, as have thost 
of endometrial carcinoma. Because of the high 
incidence and relatively poor prognosis of breast
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Table 3. Case Control Studies of Estrogen Use and Breast Cancer*

Number of Number ofFirst Author Cases Controls Relative Risk

Boston Collaborative 51 774 1 0
Drug Surveillance
Program20

Henderson33 308 308 0.8
Craig34 134 260 1.0
Mack35 111 444 1.6
Casagrande36 47 31 3.1
Sartwell37 284 367 0.8
Wynder38 785 2231 1.1
Brinton39 405 1156 1.0

* Adapted from the paper presented by Dr. Hulka

cancer, any possible association with estrogen use 
remains a concern.

As summarized in Table 3, multiple well- 
designed case control studies20,33-39 have shown no 
significant association between estrogen use and 
breast cancer. For several reasons, however, the 
possibility that estrogen use increases the risk of 
developing this condition deserves further atten­
tion. Estrogens can induce breast tumors in 
animals. In addition, the latency period in humans 
may be so long that an increase has not yet been 
detected. Furthermore, estrogen administration 
might produce breast cancer in some groups of 
women or might stimulate incipient tumors. Two 
practice based follow-up studies have found some 
increased risk—one during the first ten years of 
estrogen use,40 the other after approximately 15 
years thereof41; but methodological problems limit 
the inferences that can be drawn. A case control 
study that appeared several months after the con­
ference suggests that in women with intact 
ovaries, estrogen replacement therapy in large 
cumulative doses may increase the risk of breast 
cancer.42

Additional research and surveillance are 
needed. Major studies of the possible relationship 
of postmenopausal estrogen use and breast cancer 
are now in progress.

Other Possible Risks
There are experimental data indicating that es­

trogens can induce the production of lithogenic 
bile, and in one study a 2.5-fold relative risk for the 
development of surgically confirmed gallbladder 
disease was observed.

The possible association of postmenopausal es­
trogen use and gallbladder disease20 requires 
further investigation.

The effect, if any, of estrogen use on the risk of 
ovarian cancer has received relatively little re­
search. However, one well-designed case control 
study43 showed no association between the two.

Estrogen Use After Premature Menopause
Some concern was expressed about women who 

have undergone menopause many years in ad­
vance of the normally expected age. Although 
most of the participants felt intuitively that ap­
proximation of the normal physiological state 
through hormone replacement therapy would he 
best, there are no carefully controlled studies 
comparing the risks and benefits in these circum­
stances. Support was voiced for conserving the 
ovaries of young women when possible.
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Those women in whom surgical or other factors 
result in loss of ovarian function many years be­
fore the normal time of menopause present special 
considerations. Such individuals can experience 
vasomotor symptoms and can develop vaginal epi­
thelial atrophy while relatively young. In addition, 
they lose bone prematurely and thus may be at risk 
of more and earlier fractures than usually ob­
served. Furthermore, early loss of ovarian func­
tion may hasten the development of coronary vas­
cular disease.44,45 However, early castration also 
can decrease the risk of breast cancer. Oophorec­
tomy often is accompanied by hysterectomy, 
which eliminates the possibility of developing 
endometrial cancer. More data are needed before 
a definitive statement can be made.

General Conclusions
One area o f general agreement was that the 

patient should he given as much information as 
possible about the evidence for the effectiveness 
of estrogens in treating specific menopausal con­
ditions and the risks that their use may entail. Pa­
tients must be kept continually informed o f new 
findings as they arise. Given the current state o f  
knowledge, no general recommendation, appli­
cable to all postmenopausal women, can be made.

General consensus was reached on the current 
state o f knowledge, as described. It is clear, how­
ever, that much additional information is needed. 
Specifically, systematic knowledge is needed of 
the natural course o f the menopause in the ab­
s e n c e  o f  h o r m o n a l  th e r a p y ,  o f  a l t e r n a t i v e s  to  e s ­
trogen use, of the optimal way to provide estro­
gens if they are to be used, and o f all aspects of 
their beneficial and adverse effects. Special at­
tention should be directed toward studies that can 
determine the proper use o f estrogens in young 
women having undergone oophorectomy ten or 
more years before the natural time o f menopause. 
No general formulation regarding therapy can be 
given. Rather, each individual patient must base 
her decision on the relative values that she assigns 
to relief o f symptoms, to expectations for optimiz­
ing health and well-being, and to various risks sus­
tained in the process. Socially and culturally 
based attitudes toward the menopause may influ­
ence these values and require further definition.

Alternatives to Estrogen Use

Considerable interest exists in the use of meas­
ures other than estrogens to prevent and manage 
specific menopausal and postmenopausal condi­
tions. Among the non-estrogenic substances that 
have been found useful in controlling hot flashes 
are clonidine46 and medroxyprogesterone ace­
tate.47 In women with symptomatic vaginal epi­
thelial atrophy, water-soluble lubricants can aid in 
preventing dyspareunia. An increased intake of 
calcium, the absorption of which becomes less ef­
ficient after the menopause, appears to retard 
bone loss11,12 and thus might reduce the risk of 
fractures; other means of preventing osteoporosis 
have been proposed but not well tested.

Good nutrition and exercise have been popu­
larly promoted for general well-being in the 
postmenopausal years. In addition, educating 
women about what to expect around and after the 
time of menopause may help them to cope effec­
tively witn various changes.

Types o f Estrogens
Various estrogens bind to the same receptors 

and thus when administered in comparable doses 
have similar effects, both favorable and unfavor­
able. However, estrogens administered by differ­
ent routes can undergo different patterns of me­
tabolism and thus vary in their relative effects on 
specific organs.

The estrogen preparation that has been most 
widely prescribed in the United States is a mixture 
of conjugated estrogens that is obtained from the 
urine of pregnant mares and of which sodium es­
t ro n e  sulfate seems to  be the component present in 
largest quantity. At present, the standard dose ap­
pears to be 0.625 mg per day. When administered 
orally, these estrogens pass through, affect, and 
are largely inactivated by the liver before entering 
the systemic circulation. Thus, they tend to alter 
serum levels of compounds associated with the 
liver, such as sex hormone binding globulin and 
cortisol binding globulin, more than those of such 
substances as FSH and LH.

Estradiol is the predominant estrogen produced 
premenopausally and thus might be the most 
physiologic compound for replacement therapy. 
However, when taken orally, it is extensively 
metabolized and appears largely as estrone in the 
blood.48 When placed in the vagina,7 injected, or
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implanted, estradiol enters the bloodstream. 
Ethinyl estradiol and mestranol are stable when 
taken orally but might be hepatotoxic, as young 
women taking oral contraceptives containing these 
substances are at increased risk of hepatic 
adenomas.

Estriol was once hypothesized to be the safest 
form of estrogen. However, at doses high enough 
to provide the benefits of estrogen use, the risks 
are likely to be the same as those of other estro­
gens.

Question often arises regarding the relative 
compositions of estrogen preparations used 
postmenopausally and the “ birth control pill.” In 
general, postmenopausal women receive consid­
erably lower doses of estrogens than are present in 
oral contraceptives. Furthermore, the latter con­
tain both estrogens and progestins.

Contraindications to Postmenopausal 
Estrogen Use

Among the conditions commonly considered 
contraindications to the use of estrogens for the 
relief of menopausal symptoms are: previous 
cancer of the breast or endometrium; strong family 
history of breast cancer; and history of stroke, 
myocardial infarction, thromboembolic phenome­
na, and other cardiovascular conditions. In addi­
tion, women who have received diethylstilbestrol 
during pregnancy or while in utero have been ad­
vised not to receive exogenous estrogens.

Weighing the Benefits, Risks, Unknowns, 
and Costs

A woman's decision as to whether to use estro­
gens involves weighing the benefits, risks, and un­
knowns. In addition, the costs involved are of per­
sonal and social importance.

At the conference, Weinstein approached this 
problem through cost effectiveness analysis. Costs 
induced by the use of estrogens include not only 
that of the medication itself but also those amassed 
in the treatment of complications. However, es­
trogens might also reduce costs by preventing 
fractures. Likewise, estrogen use can increase 
mortality by causing endometrial cancer and 
necessitating surgery, but it also might reduce the 
number of deaths from hip fractures.

Because much remains unknown, the net ef­

fects on cost and life expectancy cannot be pre­
cisely determined. Furthermore, these values vary 
depending on the criteria used to select patients 
for treatment. Nevertheless, these effects appear 
to be small. Thus, based on the assumptions used, 
the costs induced and those saved by estrogen 
administration approximately counterbalance each 
other. Likewise, years of life lost and gained 
seem similar in number. These conclusions apply 
only to the general population of estrogen users, 
and any individual woman might incur a large net 
gain or loss in life expectancy or cost.

Quality of life is a major consideration. Estro­
gen use can enhance the quality of life by relieving 
menopausal symptoms and perhaps by preventing 
fractures, but it also can diminish it by producing 
complications such as endometrial cancer and by 
resulting in worry about possible adverse effects. 
Even if quality of life is assigned modest quantita­
tive importance in Weinstein’s model, it has a 
much greater effect than life expectancy on the 
cost effectiveness—and, in personal terms, on the 
desirability—of treatment. This finding implies 
that the decision whether to use estrogens should 
be an individual one, based on the relative values 
that each woman attributes to relief of symptoms, 
possible long-term benefits, and potential risks.

Similarly, the conference participants agreed 
that no uniform recommendation, applicable to all 
women, can be made regarding whether estrogens 
should be used. Rather, they noted, the decision 
must be a personal one. To make this choice intel­
ligently, women must be given as much informa­
tion as possible about both the desirable and un­
desirable effects of estrogen use. In addition, 
women must be kept up to date as new findings 
become available. The development of more ef­
fective means of educating women about estro­
gens and aiding them in making satisfying deci­
sions deserves attention.

The decision whether to use estrogens is not an 
isolated event. Rather, it occurs in the context of a 
woman’s personal history and many other, as yet 
incompletely understood, medical, psychological, 
social, and cultural factors relating to the 
menopause and aging. Thus, the woman and her 
physician should confer openly and arrive togethei 
at the total approach that, whether it includes es­
trogen use or not, is most likely to promote her 
general well-being during the postmenopausal 
years.

THE JOURNAL OF FAMILY PRACTICE, VOL. 11, NO. 6, 1980
859



ESTROGEN IN POSTMENOPAUSAL WOMEN

References
1. Schiff I, Ryan KJ: Benefits of estrogen replacement. 

Obstet Gynecol Surv 35:400, 1980
2. Hulka BS: Effect of exogenous estrogen on

postmenopausal women: The epidemiologic evidence. 
Obstet Gynecol Surv 35:389, 1980

3. Weinstein MC: Estrogen use in postmenopausal 
women— Costs, risks, and benefits. N Engl J Med 303:308, 
1980

4. Coope J: Double blind cross-over study of estrogen 
replacement therapy. In Campbell S (ed): The Management 
of the Menopause and Post-Menopausal Years. Lancaster, 
England, MTP Press Ltd, 1976, pp 159-168

5. Utian WH: The true clinical features of postmeno­
pause and oophorectomy and their response to oestrogen 
therapy. S A fr Med J 46:732, 1972

6. Stark M, Adoni A, Milwidsky A, et al: Can estrogens 
be useful for treatment of vaginal relaxation in elderly 
women? Am J Obstet Gynecol 131:585, 1978

7. Schiff I, Tulchinsky D, Ryan KJ: Vaginal absorption 
of estrone and 17/3-estradiol. Fertil Steril 28:1063, 1977

8 . Campbell S: Double blind psychometric studies on 
the effects of natural estrogens on post-menopausal 
women. In Campbell S (ed): The Management of the 
Menopause and Post-Menopausal Years. Lancaster, Eng­
land, MTP Press Limited, 1976, pp 149-158

9. Schiff I, Regestein Q, Tulchinsky D, et al: Effects of 
estrogens on sleep and psychological state of hypogonadal 
women. JAMA 242:2405, 1979

10. Lindsay R, Hart DM, Aitken JM, et al: Long-term 
prevention of postmenopausal osteoporosis by oestrogen. 
Lancet 1:1038, 1976

11. Recker RR, Saville PD, Heaney RP: Effect of estro­
gens and calcium carbonate on bone loss in postmeno­
pausal women. Ann Intern Med 87:649, 1977

12. Horsman A, Gallagher JC, Simpson M, et al: Pro­
spective trial of oestrogen and calcium in postmenopausal 
women. Br Med J 2:789, 1977

13. Hutchinson TA, Polansky SM, Feinstein AR: Post­
menopausal oestrogens protect against fractures of hip 
and distal radius: A case-control study. Lancet 2:705, 1979

14. The Coronary Drug Project Research Group: The 
Coronary Drug Project: Initial findings leading to modifica­
tions of its research protocol. JAMA 214: 1303, 1970

15. Pfeffer Rl, Whipple GH, Kurosaki TT, et al: Coronary 
risk and estrogen use in postmenopausal women. Am J 
Epidemiol 107:479, 1978

16. Rosenberg, L, Armstrong B, Jick H: Myocardial in­
farction and estrogen therapy in post-menopausal women. 
N Engl J Med 294:1256, 1976

17. Pfeffer Rl, Van Den Noort S: Estrogen use and 
stroke risk in postmenopausal women. Am J Epidemiol 
103:445, 1976

18. Pfeffer Rl: Estrogen use, hypertension and stroke in 
postmenopausal women. J Chronic Dis 31:389, 1978

19. Pfeffer Rl, Kurosaki TT, Charlton SK: Estrogen use 
and blood pressure in later life. Am J Epidemiol 110:469, 
1979

20. Boston Collaborative Drug Surveillance Program, 
Boston University Medical Center: Surgically confirmed 
gallbladder disease, venous thromboembolism, and breast 
tum ors in relation to postmenopausal estrogen therapy. N 
Engl J Med 290:15, 1974

21. Burch JC, Byrd BF, Vaughn WK: The effects of long­
term estrogen on hysterectomized women. Am J Obstet 
Gynecol 118:778, 1974

22. Hammond CB, Jelovsek FR, Lee KL, et al: Effects of 
long-term estrogen replacement therapy: Part 1: Metabolic 
effects. Am J Obstet Gynecol 133:525, 1979

23. Bradley DD, Wingerd J, Petitti DB, et al: Serum 
high-density-lipoprotein cholesterol in women using oral 
contraceptives, estrogens and progestins. N Engl J Med 
299:17, 1978

24. Furman RH: Gonadal steroid effects on serum 
lipids. In Salhanick HA, Kipnis DM, Vande Wiele RL (eds): 
Metabolic Effects of Gonadal Hormones and Contraceptive 
Steroids. New York, Plenum Press, 1969, pp 247-264

25. Smith DC, Prentice R, Thompson DJ etal A
tion of exogenous estrogen and endometrial rarrin Cla' 
Engl J Med 293:1164, 1975 carcmoma.N

26. Ziel HK, Finkle WD: Increased risk of endomot
carcmoma among users of conjugated estroqens w c , 
Med 293:1167, 1975 M,°9ens. N Engl j

27. Mack TM, Pike MC, Henderson BE et ah Estr
and endometrial cancer in a retirement c o m m u n itv S  
J Med 294:1262, 1976 "nunity. N Engl

28. McDonald TW, Annegers JF, O'Fallon WM «  „  
Exogenous estrogen and endometrial carcinoma-' r l 
control and incidence study. Am J Obstet Gynecol 127 572

29. Antunes CMF, Stolley PD, Rosenshein NB m  , i 
Endometrial cancer and estrogen use: Report o f , J  
case-control study. N Engl J Med 300:9, 1979 ar9e

30. Hulka BS, Fowler WC, Kaufman DG, et ah Estronp 
and endometrial cancer: Cases and two control nmi,!! 
from North Carolina. Am J Obstet Gynecol 137 92 1980

31. Horwitz Rl, Feinstein AR: Alternative anal*
methods for case-control studies of estroqens anH 
endometrial cancer. N Engl J Med 2 99:1089, 1978 °

32. Sturdee DW, Wade-Evans T, Paterson MEL et al
Relations between bleeding pattern, endometrial histoloav 
and oestrogen treatment in menopausal women BrNWi 
1:1575,1978 '

33. Henderson BE, Powell D, Rosario I, et ah An
epidemiologic study of breast cancer. J Natl'Cancer Inn 
53:609,1974 st

34. Craig TJ, Comstock GW, Geiser PB: Epidemioloqic 
comparison of breast cancer patients with early and late 
onset of malignancy and general population controls I 
Natl Cancer Inst 53:1577, 1974

35. Mack TM, Henderson BE, Gerkins VR, et al: Reser-
pine and breast cancer in a retirement communitv N Ennl i 
Med 292:1366, 1975 a

36. Casagrande J, Gerkins V, Henderson BE, et al: Brief 
communication: Exogenous estrogens and breast cancer in 
women w ith natural menopause. J Natl Cancer Inst 56:839,

37. Sartwell PE, Arthes FG, Tonascia JA: Exogenous 
hormones, reproductive history, and breast cancer. J Nat! 
Cancer Inst 59:1589, 1977

38. Wynder EL, MacCornack FA, Stellman SD: The 
epidemiology of breast cancer in 785 United States Cauca­
sian women. Cancer 41:2341, 1978

39. Brinton LA, W illiams RR, Hoover RN, et al: Breast 
cancer risk factors among screening program participants. 
J Natl Cancer Inst 62:37, 1979

40. Byrd BF Jr, Burch JC, Vaughn WK: The impact of 
long term estrogen support after hysterectomy: A report of 
1016 cases. Ann Surg 185:574, 1977

41. Hoover R, Gray LA Sr, Cole P, et al: Menopausal 
estrogens and breast cancer. N Engl J Med 295:401,1976

42. Ross RK, Paganini-Hill A, Gerkins VR, et al: A case- 
control study of menopausal estrogen therapy and breast 
cancer. JAMA 243:1635, 1980

43. Annegers JF, Strom H, Decker DG, et al: Ovarian 
cancer: Incidence and case-control study. Cancer 43:723, 
1979

44. Parrish HM, Carr CA, Hall DG, et al: Time interval 
from  castration in premenopausal women to development 
of excessive coronary atherosclerosis. Am J Obstet 
Gynecol 99:155, 1967

45. Johansson BW, Kaij L, Kullander S, et al: On some 
late effects of bilateral oophorectomy in the age range 
15-30 years. Acta Obstet Gynecol Scand 54:449, 1975

46. Clayden JR, Bell JW, Pollard P: Menopausal flush­
ing: Double-blind trial o f a non-hormonal medication. Br 
Med J 1:409, 1974

47. Bullock JL, Massey FM, Gambrell RD Jr: Use of 
medroxyprogesterone acetate to prevent menopausal 
symptoms. Obstet Gynecol 46:165, 1975

48. Yen SSC, Martin PL, Burnier AM, et al: Circulating 
estradiol, estrone and gonadotropin levels following the 
administration of orally active 17/8-estradiol in postmeno­
pausal women. J Clin Endocrinol Metab 40:518, 1975

860 THE JOURNAL OF FAMILY PRACTICE, VOL. 11, NO. 6, 1980


