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ASSOCIATION OF EXOGENOUS ESTROGENS AND CANCER IN HUMANS

Robert Hoover, M.D., D.Sc.
Environmental Studies Section, Environmental Epidemiology Branch, National
Cancer Institute, 3C07 Landow Building, Bethesda, MD 20205

INTRODUCTION

When an epidemiologist is invited to discuss a specific carcinogen or
class of carcinogens at a meeting composed primarily of laboratory scientists,
the relevant human observations frequently are of great biologic interest in
offering insights into basic mechanisms of carcinogenesis but of minor
public health significance because of the relatively few humans exposed to
the substance in question. This is often the case for therapeutic drugs
which exhibit carcinogenic potential. In these circumstances the public
health signficance of exposure is even further diminished because the indi-
viduals exposed are often quite ill and willing to accept substantial risk
of serious side effects in order to obtain the potential benefits of the
therapeutic drugs in question.

Estrogenic drugs, however, certainly do not fit this description. These
agents, for which there is abundant laboratory evidence of carcinogenicity,
have been, and continue to be widely used at high doses for long periods of
time by large numbers of healthy women. It is estimated that between 4 and
6 million Americans (mothers, daughters, sons) have been exposed to diethyl-
stilbestrol (DES) during pregnancy.1 A recent survey indicated that as many
as 50% of all recently mepopausal women in one area of the U.S. have taken
estrogens for climacteric symptoms for a median duration of 10 years.2
Current estimates also indicate that approximately 80 million women in the
reproductive ranges throughout the world use oral contraceptives.3 Therefore,
not only is the human species currently participating in a massive natural
experiment to evaluate the potential carcinogenicity of these compounds, but
the public health significance of even small alterations in carcinogenic
risk due to these drugs is substantial.

As evidence of the level of concern over the carcinogenicity of these
drugs, in the last two years I have participated in two comprehensive reviews
of various aspects of this subject for two international agencies.3’4
However, new information is appearing at such a rapid rate, that such reviews

need to be updated at least annually. In attempting to review the human
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evidence with respect to potential carcinogenicity of a wide variety of
estrogenic drugs, I will rely heavily on these two recent reviews, updated
with subsequently published studies and the results of several studies

completed but not yet published.

EARLY STUDIES

Until the mid 1960's, only a small proportion of the general population
used estrogens, and only a very small proportion had used them for extended
periods of time. Thus, the few early case-control studies to assess this
exposure were inadequate to detect any alteration in cancer risk.5_7 Six
follow-up (cohort) studies had been done of women intensively exposed to
estrogen preparations either for symptoms of the climacteric or for treatment
of osteoporosis.8_14 As recently as 1971 several of these studies were
cited as indicating that estrogen replacement therapy was associated with
"protection" against virtually all forms of cancer.15 If correct, the
biologic and public health implications of these observations would have
been impressive. However, little attention had been paid to these observa-
tions of apparent protection by either cancer researchers or the general
public, a fact lamented by the author summarizing these observations in
1971.15 Perhaps part of the reason for this lack of attention arose from at
least an implicit understanding of some of the deficiencies of these studies.
In each of these studies, rather than identifying a group of exposed persons
and then following them for cancer, information was simply extracted from
existing medical records. Often a group was composed of only those patients
who were followed up to a certain date; in others patients were included
only up to the date they were last seen, with no additional follow-up efforts
made. These methods could have resulted in underestimates of the cases of
cancer occurring in these groups.

A few other comments concerning these early studies are in order since
they are often resurrected in current debates over these medications. In
several of the studies, only a small number of patients and/or a short
follow-up period were involved. Most carcinogenic effects manifest them-
selves only after long latent periods, so the relevant follow-up period may
occur only many years after initial exposure. Indeed, endocrine phenomena
associated with changes in breast cancer risk (e.g., oophorectomy and an
early age at natural menopause) do not exert their effect until about 10
years following the event.4 In addition, small cohorts and short follow-up

make it likely that a relatively small or moderately increased risk will be
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overlooked. With this in mind, it is importaant to note that in the 6
studies cited above: a) In two no women were followed more than 10

yeatss’la; b) in one only 86 women were followed for more than 10 years11

5
c) in one the number followed for 10 years could not be determined, but the
longest follow-up was only 15 yearslo; d) in one although the longest
follow-up was 25 years, the average for all 292 patients was 5 years, in-
dicating that very few women were followed up for more than 10 yearsg; e) in
one the entire study group consisted of those who had used the medication
for 10 years, but the longest follow-up was only 14 years after starting
usel3. Many of these studies also suffered from flaws in their analyses.
Such flaws included calculating expected numbers of cancers for periods of
time during which the group was not under observation for malignancy, cal-
culating expected numbers of cancers for organs that had been removed from
these populations (e.g., the uterus and ovaries among women having undergone
total hysterectomies), and making no adjustments for the protective effect
against breast cancer of an oophorectomy or an early age at natural meno-
pause.

In summary, prior to the early 1970's, the numbers of persons exposed to
estrogens, particularly long term users, were too few for an adequate evalua-
tion to be made by case-controls studies. In addition, each of the 6 early
cohort studies was so deficient in either conduct or analysis that the

results were uninterpretable.

DES DURING PREGNANCY

In 1971, the same year that the protective effect of estrogens was being
promoted, an epidemiologic study was published which indicated that an
unusual cluster of a rare form of vaginal cancer in females aged 14 to 22
years, noted at one hospital, was related to intrauterine exposure to DES by
these young women.16 Later studies confirmed these results and indicated
that the in-utero exposure related to an excess risk of clear cell adeno-
carcinoma both of the vagina and the cervix.1 Shortly thereafter a registry
of this disease in young women was established. Currently, this registry
contains reports on over 350 cases of clear cell adenocarcinoma of the
vagina or cervix.17 Among those cases with an available maternal pregnancy
history, approximately 2/3 indicated in-utero exposure to DES or similar
estrogens, such as hexestrol and dienestrol. While the relative rarity of
this tumor, along with a lack of accurate estimates of exposure, have made

an estimation of the actual risk of this malignancy among the exposed difficult,
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a reasonable range for this estimate has been established. It appears that
the incidence of clear cell adenocarcinoma is somewhere between 1 per 1,000
to 1 per 10,000 through the age of 24, among the exposed daughters.17 Since
the use of DES during pregnancy was not common prior to the early 1950's,
accurate estimates for what occurs beyond the age of 24 are not yet available.
An analysis of the age-incidence pattern for this disease is quite interest-
ing.17 The rates rise very sharply at age 14, peak at age 19, and then
decline rapidly. The steepness of the ascending limb of this curve is
noteworthy, considering that the relevant exposure occurred 15 to 20 years
prior. Usually, if the latent period for a disease is long, it tends to
have a wide range. In this circumstance, while the average latent period is
19 years, the range is quite constrained. It appears that something associat-
ed with puberty (perhaps the concomitant surge of endogenous estrogens) is
acting as a powerful promoting agent, leading to the manifestation of this
disease.

With the enthusiasm for describing various features of clear cell adeno-
carcinoma associated with in-utero DES exposure, it is easy to forget that
the influence of this exposure on cancers of other hormonally sensitive
sites has not yet been evaluated adequately. Recent reports have suggested,
and denied, that cervical and vaginal intraepithelial neoplasia (squamous
cell dysplasia and carcinoma in-situ) might be more common in DES exposed

women.ls’19

The women exposed to DES in-utero are just now entering the age
range where cancers of the cervix and breast begin to appear, and it will be
a npumber of years before they reach the high risk ages for cancers of the
endometrium and ovary. Therefore, the need for continued evaluation of this
exposure seems to be obvious.
Male Offspring

It has been noted recently that males exposed in-utero to DES demonstrate
a number of teratogenic effects.20 There is a clear excess of abnormalities
of the external genital tract among exposed males. These consist primarily
of a history of cryptorchidism and the finding of an increased number of
hypoplastic testes and epididymal cysts. In addition, single semen determina-
tions suggest an increase in sperm abnormalities, such as low sperm counts,
decreased sperm motility, and possibly an increased number of abnormal sperm
forms. The implications of these findings for potential carcinogenid’effects
are as yet unknown. However, two small case-control studies of testicular
cancer have raised the suspicion of an increased risk of this tumor associated

with in-utero exposure to DES.l’21



It is often overlooked that the mothers who took DES during the pregnancy
had a substantial, albeit short-term, exposure to exogenous estrogens. The
dose regimen most popular in the late 1940's and early 1950's called for
between 10 and 12 grams of DES to be administered during the pregnancy.
Currently the only information we have concerning the potential risks to the
mother associated with this exposure comes from the follow-up of women who
participated in a randomized clinical trial conducted at the University of
Chicago in the early 1950's.22 Among this group, more patients in the
DES-exposed group developed cancer in reproductive organs than among women
not treated with DES. Thirty-two cases of breast cancer were observed in
the 693 women exposed to DES compared to 21 cases in the 668 women in the
comparison group. More cases of ovarian cancer (4 versus 1) and cancers of
the uterine cervix (7 versus 3) occurred in the DES-exposed group than the
comparison group. However, fewer cases of endometrial cancer (3 versus 5)
occurred in the exposed in comparison to the unexposed. Thirty-eight of the
exposed women have died compared to 28 in the comparison group. All of this
difference was seemingly attributable to deaths due to cancers of the breast
and gynecologic organs (e.g., 12 deaths were attributed to breast cancer
among the exposed versus 4 among the comparison group). These observations
provide some cause for serious concern about the carcinogenic potential of a
large dose of DES for the breast and gynecologic organs of the mothers
taking the medication. However, there is pneed for caution since the dif-
ferences observed in this study were based on a relatively small number of
cancers and could be due to chance alone. Further studies will be needed to

confirm or deny the implications of these observations.

MENOPAUSAL ESTROGENS

As noted, early studies of menopausal estrogen use failed to identify any
excess risk, and indeed had implied a substantial amount of '"protection"
against virtually all malignancy. Since 1975 there has been a dramatic
reversal in the weight of the evidence concerning the carcinogenic con-
sequences of the use of these substances.

Endometrial Cancer

Late in 1975, two case control studies were published which indicated

that the use of conjugated estrogens for symptoms of the climacteric was
23,24 The

first study, conducted in a cancer clinic, indicated a 4 to 8-fold increased

associated with a relatively high risk of endometrial cancer.
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risk of endometrial cancer among estrogen users compared to nonusers. The
second study, from a large prepaid health plan, indicated an 8-fold excess
risk overall for users of estrogen, and a dose-response relationship with
duration of use, rising to 14-fold among those who had used estrogens for 7
years or more. Both of these studies were based on record reviews. A
subsequent study in a large retirement community utilized both health plan
records and personal interviews and obtained results similar to the first
two.25 In addition, this study indicated a comparable relative risk associated
with the use of nonconjugated estrogens, and a dose-response relationship
with the dose of the tablet usually used. Since these first reports, eight
independent investigations have found similar results using a wide variety

of study designs.26-33 Three were case~control interview st‘.udies,26_28 two

29,30

were case-control studies involving a review of medical records, two

31,32 and

one was a cohort study of the frequency of subsequent primary malignancies

were case-control record-linkage studies in large group practices,

of the endometrium among breast cancer patients treated with non-steroidal
estrogens.33 Since the first reports, the methods employed in a number of
these studies have been criticized and questioned in a variety of ways.30’34
Targets for criticism have included the following: the use of control women
who had diseases with risk factors different from those of endometrial

cancer; the possibility of inadequate control for endometrial cancer risk
factors in the analyses; an interval between first exposure and diagnosis

that was too short to be consistent with current concepts of carcinogenesis;
the exclusion of women who had had a hysterectomy from control groups; the
accuracy of the endometrial cancer diagnoses; and the possibility of a
surveillance bias (those using estrogens being more likely to have endometrial
cancer diagnosed or diagnosed earlier than those not using estrogens). In

the variety of studies that have been reported since the initial papers, and

. . 4,34,35
in several commentaries,

each of these criticisms has been addressed
adequately, without altering any conclusions concerning the association.

In addition, the conclusions of these analytic studies have been supported
by evidence of rising incidence rates of endometrial cancer following the
dramatic increase in use of estrogens for symptoms of the climacteric in the
United States.36’37

In summary, a number of recent studies utilizing a variety of designs
have found a consistent, strongly positive association between a number of
estrogenic substances and the risk of endometrial cancer, with positive

dose-response relationships both with the strength of the medication and
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with the duration of use. These observations have been supported by a
dramatic rise in the incidence rates of endometrial cancer in concert with
the dramatic increase in the use of these medications.

While most of the important issues have been addressed adequately by the
current studies, there are at least two remaining issues that need to be
addressed. First, no adequate evaluation has been made of the influence on
endometrial cancer risk associated of the addition of progestational agents
to estrogenic compounds used for hormonal replacement therapy. It has been
suggested that this addition might at least partially diminish the risk of

endometrial cancer in women undergoing estrogen therapy.38’39

Until such

time as this has been evaluated, however, it should be noted that the sequential,
cyclic use of estrogen and progestins in oral contraceptives has been related

to an increased risk of endometrial cancer.4o The other major issue requiring
further data concerns the risk among women who have stopped using estrogens.

Very recent evidence seems to indicate a plateauing of the incidence rates

of endometrial cancer, and perhaps even a slight downturn in the rates,

following quite closely on the dramatic reduction in use of menopausal

estrogens after the initial reports in 1975.37

In fact, a recent study of
individuals in a large group practice indicated that the decline in incidence
rate in this group practice following the reduction in estrogen use was due
to the decrease in use, since the incidence rates among those using estrogens
remained at the same high 1eve1.32 Very recently, the first study to attempt
to address the risk among former users has been reported.28 While the
numbers of relevant observations are small, two features are noteworthy.
First of all, even among former users who stopped some time ago, a substant-
ial elevation in risk remains. However, after standardization for amount of
estrogen received, there is evidence of a meaningful reduction in the excess
risk of endometrial cancer very soon after the women stopped using the
medications. These observations are particularly exciting for their immediate
relevance to cancer prevention, and for their biologic implications with
respect to understanding cancer initiation and promotion.
Breast Cancer

A number of reports from a cohort study carried out in Nashville, Tennessee
have appeared in the literature since the early 197O's.41 Although this
study had some of the same faults as those described under "early studies”,
it was better designed and analyzed and was the first that did not describe
"protection" against breast cancer. Among the 735 women who were followed

for an average of 15 years, 21 cases of breast cancer were observed versus
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18 expected. A criticism of the development of the expected value in the
study has indicated that it may be too high. In addition, although half of
the total group had undergone bilateral oophorectomy, the anticipated pro-
tection against breast cancer due to this procedure did not occur.

In 1976, another, and much larger, cohort study was reported in which
1891 women given conjugated estrogens for symptoms of the climacteric were
followed for an average of 12 years. 2 Breast cancer was observed in 49,
whereas 39 were expected on the basis of rates in the general population.

The relative risk of breast cancer increased with duration of follow-up,
progressing to about two-fold after 15 years. In addition, after ten years
of follow-up observation, two factors related to lower risk of breast cancer,
nulliparity and oophorectomy, were no longer so related. In this study,
estrogen use was also related to an increased risk of breast cancer among
women in whom benign disease developed after they had started the drug.

A number of recent case-control studies of breast cancer have shown no
significant association with estrogen use; however, none of these have been
able to address the question of long-term use.43‘48

Since the cohort studies had raised the question of excess risk in
long-term users, a number of case-control studies to evaluate this associa-
tion have been initiated. As yet the results from these studies have not
been published. However, I am aware of the preliminary results of at least
three of these studies, all three of which seem to lend some support to the
estimate of a two- to three-fold excess breast cancer risk among long term
users of conjugated estrogens.[‘g_51
Ovarian Cancer

In a recent study, a statistically significant excess risk of ovarian
cancer was reported among a small group of women who had been treated both
with DES and conjugated estrogens for symptoms of the climact'eric.52 In
this study, there was no significant elevation of risk for those women who
had received only conjugated estrogens. As noted previously, in a follow-up
study of women exposed to DES, four women treated with DES during pregnancy
subsequently developed ovarian cancer, compared with 1 in a control group of
comparable size.22 On the other hand, one recent record linkage case-control
study, and one interview case-control study have not found an association
53,54 Taken

in the aggregate, the human observations, together with a suggestion of an

between conjugated estrogen use and the risk of ovarian cancer.

association between DES and the development of ovarian cancers in laboratory

55,56

animals, indicate the need for further investigation. Several studies
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of ovarian cancer designed to address this issue are currently reaching
their analysis phase.
Other Cancers

Two cohort studies since 1971 have reported lower than expected numbers
of cancers other than those of the breast and reproductive system, and

especially of colon cancer.41’42

While the lack of any evidence of a dose-response
relationship for this association weakens arguments in favor of a protective
effect, additional studies need to be done to explain these observations.

Benign Breast Disease

The only benign neoplasm that has been extensively evaluated for its
relationship with the use of estrogens for symptoms of the climacteric is
benign breast disease. However, the results of these evaluations have been
conflicting. Three case-control studies have failed to find an association

between estrogen use and the risk of surgically confirmed benign breast
43,47,57

58

disease, while one case-control study has found a two and one half-fold

excess risk.

ORAL CONTRACEPTIVES

The situation for oral contraceptives is somewhat different than that for
DES and other estrogens used in treatment. For these other hormones, adequate
human evaluations lagged behind the use of these medications for an unfor-
tunately long period of time. The human exposure circumstances surrounding
oral contraceptive use is truly a story unique in the annals of therapeutic
drug history. Prior to 1960 essentially no one had used these agents outside
of the clinical trial context. In less than ten years of their introduction
in 1960, fully 60% of young women in this country had had significant exposure
to these potent combinations of estrogenic and progestational agents.59 As
noted previously, current estimates are that 80 million women worldwide are
using these medications for contraception.3 Because of this abrupt widespread
use by a healthy population of potent physiologic agents for which there was
laboratory evidence of carcinogenicity, a number of people started calling
quite early for appropriate evaluations to be done in women.60 Because of
this concern, the literature on the subject is quite extensive.

Benign Breast Disease

With one exception, a number of case-control and cohort studies have been
consistent in finding a deficit of benign breast disease in current oral

contraceptive users. (Tables 1 and 2) This deficit is consistently observed
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with respect to fibrocystic disease but has only been inconsistently linked
to fibroadenoma. The apparent protective effect is related to duration of
use and may persist for some time after cessation, however the association
among former users has yet to be investigated adequately. For current users
of oral contraceptives with a total exposure of longer than two years, the
risk of being hospitalized for benign breast disease is only about 25% of
those who have never used oral contraceptives.61 The cohort study from the
Royal College of General Practitioners was able to take advantage of the
popularity of two varieties of a particular brand of contraceptive.68 The
only difference between the two varieties was in the dose of progestin
involved. This study seemed to indicate that the apparent protective effect
was directly related to the strength of the progestational component.

Obviously, the important question is whether this apparent protective
effect against benign breast disease will be relevant to breast cancer.
Since benign breast disease identifies a group at high risk for breast
cancer, these findings with respect to diminished risk of benign breast
disease have been somewhat encouraging. However, a recent study indicates
caution.69 In this study, the cases of benign breast disease were reviewed
and scored according to an index of ductal atypia. The marked protective
effect associated with oral contraceptives seemed to apply primarily to the
form of the disease associated with the least atypia (the form that may not
be a risk factor for breast cancer). In fact, for the type of benign disease
associated with the highest subsequent risk of breast cancer (the one with
the most severe atypia), oral contraceptives were associated with an actual
increased risk.

Breast Cancer

To date, studies on the relationship of oral contraceptive use to breast
cancer have yielded inconclusive results.

Cohort studies have provided only limited information, due to the small
numbers of incident cases observed thus far (Table 3). In one study, 16
cases have been reported and the lowest rate was among those using oral
contraceptives, however, the differences were not significant.67 In another
cohort study, 31 cancers were reported, and the standardized rates were no
different in users, ex-users, and nonusets.65 It should be noted that in
this study only 5% of women had used hormones for more than five years. In
another cohort evaluation, hospitalization rates for breast cancers in users
and nonusers based on 137 cases of cancer observed over a 30 month period
yielded no significant differences between the rates in users and

66
nonusers.
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An increasing number of case-control evaluations of oral contraceptive
use have been reported (Table 4). The most recent report from the ongoing
case~control study at Oxford has the largest numbers of cases reported to
date.71 Among the 621 total cases and their matched controls, there was no
evidence of excess risk associated with ever use of oral contraceptives and
no evidence of a dose-response relationship with number of years of use.
When analyzed by age there was some evidence of excess risk in the oldest
age group under study (ages 46-50). However, the trends in the next oldest
age group (ages 41-45) were for the most part in the opposite direction and
the authors interpreted this as evidence that the positive association was
likely a result of chance, since they had investigated the risk in a number
of subgroups. Among the 487 patients for whom clinical stage information
was analyzed, those who had never used oral contraceptives had more advanced
tumors at presentation than those using the pill in the year prior to diagnosis.
The former pill users occupied an intermediate position with respect to
clinical stage. These differences in clinical stage were reflected in
differential survival patterns also. Since there was evidence that these
differences were not due to a diagnostic (surveillance) bias, the authors
suggested that these results may indicate that oral contraceptives may have
had a beneficial effect on tumor growth and spread. Even in a study of this
size, because of the recency of introduction of oral contraceptives only
3.5% of the control group had used oral contraceptives for more than 8 years
(the longest duration of use category evaluated).

Additional studies have produced similarly negative results, with the
same reservation as that of the Oxford study, that of a paucity of long-term
users.

Two recent case-control studies may be worthy of separate note. In one,
no significant differences were found in the risk of breast cancer between

. 63,72
cases and controls who had ever used contraceptives. 3,7

However, a positive
association was noted for long-term contraceptive users who also had a
history of surgically treated benign breast disease, and among a small group
of women who had used oral contraceptives prior to their first childbirth.

In the other study, no overall association between contraceptive use and
breast cancer was noted.70 However, among women with a natural menopause
there was a consistent finding of excess risk among oral contraceptive users
with evidence of a dose-response relationship for those women who had another

breast cancer risk indicator (those who had a history of surgically treated

benign breast disease, those who had a late age at first birth, those with a
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family history of breast cancer, and those with a late age at natural menopause).
There are a variety of difficulties involved in interpreting studies in

which a number of subgroups have been evaluated. Interpretation of the

studies reported here is hampered by these difficulties. However, the
observations of excess risk associated with long term use of oral contra-
ceptives by women who are already at high risk because of the presence of
another breast cancer risk indicator should be cause for concern, and should
stimulate more intensive evaluations for possible synergistic effects. In
addition, the suggestion of increased risk among oral contraceptive users

who used the pills at a young age needs attention also. This time in a

woman's life appears to be one when she is particularly sensitive to hormonal
and other events that influence breast cancer risk.73’74

Endometrial Cancer

Since 1975, numerous case reports have appeared concerning the development
of endometrial carcinoma in young women with a history of use of sequential
oral contraceptives. A report in 1977 concerning a series of 30 women under
age 40 who both developed endometrial carcinoma and had a history of oral
contraceptive use found that the proportion of users of sequential oral
contraceptives among this group was much higher than expected from national
rates of use of sequential versus combination agents.75 This association
became even stronger when women with other known risk factors for the disease,
short durations of contraceptive use, or use for reasons other than contra-
ception were removed from the analysis. In addition, women who developed
endometrial carcinoma in association with sequential contraceptive use had
fewer of the previously established risk factors for the disease than did a
similar series of young endometrial cancer patients diagnosed prior to the
introduction of oral contraceptives. The proportional exposure method used
in this analysis is open to criticism. However, taken in the aggregate,
there appears to be an increased, although not quantified at this time,
risk of endometrial cancer among users of sequential oral contraceptives.

Cancer of the Uterine Cervix

Few data are available concerning the risk of invasive carcinoma of the
cervix associated with use of oral contraceptives. The data available
relate primarily to the risk of development of dysplasia and/or carcinoma
in-situ of the uterine cervix. Thus, much of the evidence is made more
difficult to interpret because of the various controversies in pathology

and epidemiology concerning these entities.
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A number of studies concerning the possible carcinogenic effects of oral
contraceptive use on the uterine cervix have utilized data abstracted from
programs for the cytological detection of cervical neoplasia by comparing
the prevalence of cervical neoplasia in users and nonusers of oral contra-
cept:ives.76-85 These studies therefore have been based on data that were
not collected with a view to research on the effects of oral contraceptives
and they have yielded conflicting results and are difficult to interpret.

86-89 1y ree have found no

Four case-control studies have been conducted.
association, while the fourth89 conducted among black women attending a
screening program in Atlanta, Georgia, found a positive association with
some evidence of a dose-response relationship (the risk rising to five-fold
over that of nonusers for contraceptive users of three years or greater).
While the results of this study were standardized for a number of factors,
no information was available on a number of confounding factors directly
related to sexual activity. Another problem was the substantial disagree-
ment with the original histologic diagnosis of cancer in-situ on the part of
one of the two pathologists who reviewed the slides.

90-93

Four cohort studies have thus far been reported. In two, no signi-

ficant differences in cancer or in-situ precancerous lesions were found
between contraceptive users and users of methods other than the diaphragm.go’91
Diaphragm users have been noted on a number of occasions to have a substan-
tially reduced risk of cervical neoplasia. One cohort study concerning

17,942 women enrolled pre-paid health plan detected a significantly increased
relative risk of cancer in-situ among oral contraceptive users, a risk which
increased with duration of exposure.g2

A number of risk factors were taken into account into the analysis of
this study, but information on risk factors related to sexual activity were
not available. A subsequent investigation of these variables in this group
indicated that when these factors were taken into account, the association
between duration of oral contraceptive use and carcinoma in-situ remained,
but. was less marked.94 This finding again illustrates the importance of
sexual activity as a major confounding variable with regard to the study of
cervical neoplasia and coatraception.

In 1977, the results of a 7 year follow-up of a group of contraceptive
users and nonusers was reported.93 This study was a follow-up of patients
with cervical dysplasia. Rates of progression of cervical dysplasia to
carcinoma in-situ were compared for users of oral contraceptives and nonusers.

Over 90% of the nonusers used intrauterine devices. The results of this



370

study suggested that extended oral contraceptive use (for 6 years or greater)
appeared to increase by several times the rate of conversion of cervical
dysplasia to carcinoma in-situ among women with dysplasia at the time they
began to use oral contraceptives.

As this brief review indicates, the studies addressing the issue of
cervical neoplasia and contraceptive use have been numerous, conflicting,
and difficult to interpret. Detailed discussions of the methodologic issues
involved could occupy a number of pages, and have been summarized elsewhere.3’4
The general conclusion that can be achieved at this time based on the available
data would be that there is a suggestion of an increased risk of cervical
dysplasia and carcinoma in-situ among long-~term oral contraceptive users who
also have other factors predisposing them to these conditions. However, to
date, all of the potential sources of bias and confounding in these studies
have not been controlled adequately, so this conclusion must remain a tentative
one at this time.
Ovarian Cancer

Three recent studies have suggested that patients with ovarian cancer
have a less frequent history of use of oral contraceptives than

controls.sl"gs’96

It has also been noted that this apparent "protective"
effect is biologically consistent with the other risk factors for ovarian
cancer, which indicate that patients with "incessant' ovulatory activity
tend to be a higher risk than those who have had less ovulatory activity.96
It should also be emphasized that this apparent protective effect may be a
relatively acute effect, with the long-term consequences of contraceptive
use on ovarian cancer yet to be evaluated.

Liver Neoplasms

Increasing numbers of reports of hepatocellular adenomas in young women

have appeared in the literature since 1973.97’98

These neoplasms, although
benign, are highly vascular and often present as emergencies because of
intrahepatic or abdominal hemorrhage with shock.

Two case-control studies have linked these tumors to the use of oral

contx:acept:ives.99-100

The relative risk associated with oral contraception

is quite high (100 times that of nonusers for those who have used contracep-
tives for 3 to 5 years and over 500 times that of nonusers for those who

have used for 7 years or more). The relative risk also appears to be higher
for contraceptive users over age 30, and appears to be higher among contracep-
tive users who took pills with higher doses of estrogen and progestin.

While the relative risk is high, the absolute risk does not appear to be
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large for this rare tumor. Preliminary calculations suggest that the amount
of hepatocellular adenoma among women under age 30 is no more than 3 per
100,000 contraceptive users per year.3 Over age 30 the absolute risk is
greater, but not yet estimated.

Several malignant hepatomas of the liver have been reported among women
using oral contraceptives. In one instance, such malignant tissue was found
in an hepatic adenoma in a contraceptive user.101 Whether these reports
indicate any excess risk or not is impossible to determine, since no controlled
study has been conducted to date.

Malignant Melanoma

A possible association between oral contraceptive use and malignant
melanoma of the skin was based on analysis of incidence data from a cohor{
of 17,942 women.102 A total of 22 cases were found during the period of
observation and the age adjusted rate per 100,000 persons per year was 17.6
for those who had never used contraceptives, 24.1 for users of less than 4
years, and 29.5 for those using 4 years or longer. These differences were
not statistically significant. As an adjunct to this study, an additional
case-control study of 37 melanoma cases in the tumor registry of the same
health plan, but not among women in the identified cohort, was conducted.102
The estimated relative risk for who had ever used oral contraceptives was
1.8, but again this excess was not statistically significant. The excess
risk among users of contraceptives appeared to be localized to the lower
limbs. In neither study was any information ascertained about exposure to
sunlight, the most important kmown risk factor for malignant melanoma. If
users of contraceptives are more likely to spend more time out doors than
nonusers, this could have biased the results of these studies. Evaluations
are underway to test this hypothesis after control for sunlight exposure.
Other Tumors

Several series of cases of adenoma of the pituitary have been reported in
young women, a high proportion of whom had recently stopped using oral

contraceptives.103’104

To date an adequate test of whether these tumors are
related to contraceptive use has not been conducted.

In a review of 611 women who had been followed after the removal of a
benign hydatidiform mole, approximately 10% subsequently developed an invasive
mole.105 Twenty-five percent of those who had taken oral contraceptives
prior to the return of human choriogonadotropin levels to normal underwent
this malignant transformation in comparison to about 9% of those who had not
taken oral contraceptives. This suggests that increased development of

invasive trophoblastic disease may be due to the use of oral contraceptives.
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CONCLUSIONS
Diethylstilbestrol was first produced in 1938. That same year the occur-
rence of cancer was reported in animals exposed to DES.106 Similar timely

laboratory observations followed upon the introduction of conjugated estrogens
and the various synthetic components of oral contraceptives. Unfortunately,
appropriate human evaluations could not be carried out on the same agents
until the proscribed latent periods associated with human tumors had elapsed.
Unfortunately also, even when these latent periods had elapsed appropriate
human evaluations were often not undertaken. The last eight years has seen
an aggressive attempt by a number of investigators to rectify this lack of
appropriate evaluations. This has led to the cascade of reports in the
literature which this review has attempted to summarize. As indicated, many
questions remain unanswered, new questions have been raised, and the appropriate
latent periods for a number of tumors have not yet elapsed. However, a
substantial leap in our understanding of the neoplastic effects of estrogenic
medications in humans has occurred in this time. Unfortunately, most of the
news is not good. In-utero exposure to DES has been firmly linked to vaginal
and cervical clear cell adenocarcinoma. In addition, an association of this
exposure with congenital malformations of the external genitalia in males

has been established, and a suspicion of increased risk of testicular cancer
has been raised. Similarly, suspicion of an excess risk of cancers of the
breast and gynecologic organs among the mothers taking this medication has
been raised. The influence of this in-utero exposure to daughters on other
tumors (cervix, breast, etc.) must await the aging of the exposed cohort

into the ages at high risk of these tumors.

Marketedly elevated risks of endometrial cancer have been clearly linked
to use of menopausal estrogens and recent observations have also raised a
distinct suspicion of increased breast cancer risk among long-term users of
these medications.

The use of sequential oral contraceptives has been related to an increased
risk of endometrial cancer in young women and the prolonged use of oral
contraceptives have been firmly linked to benign, though definitely neoplastic,
liver tumors. Suspicions have also been raised with respect to oral contracep-
tive use and increased risk of cancers of the breast and cervix, at least
among specific groups of women (particularly high risk women). These suspicions
are currently being aggressively evaluated. In addition, evidence linking
these agents with the development of malignant melanoma, pituitary adenoma,

and choriocarcinoma have appeared.
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Even initial optimism over notations of diminished risk of benign breast
disease associated with oral contraceptive use has recently been moderated
with the observation that this may not apply to the premalignant form of
benign breast disease. It is hoped that the initial observations of diminished
risk of ovarian cancer among oral contraceptive users are also not subsequently
reversed when long-term effects are evaluated adequately.

The public health consequences of the use of any medication are ultimately
judged on a risk versus benefit basis. Adequate assessment of risks and
benefits of estrogenic drugs will take some time to determine. In the
interim, these evaluations of the numerous natural experiments underway in
human beings should be utilized to their fullest to elucidate biologic
mechanisms of hormonally related neoplasia. Perhaps in this way we will be
able to link this material with laboratory results in order to identify
those laboratory observations which are particularly relevant. Hopefully, in
this way we can establish a scientific basis for evaluating the wisdom of
allowing human exposure to a substance without having to wait 20 to 30

years.
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