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Summary  Among 45 853 women in whom breast

cancer was diagnosed after age forty-
nine, from the series of the End Results Program of the
National Cancer Institute, cancer of the uterine corpus
subsequently developed in 203. The risk was greater
among those women receiving hormones than in other
treatment groups, and tended to rise with increasing in-
terval from first treatment. One method of estimating an
expected value indicated that the excess risk of corpus
cancer in breast-cancer patients was restricted to those
treated with hormones. Given the time period under
study, it may be assumed that the hormones were pri-
marily non-steroidal cestrogens.

INTRODUCTION

EVIDENCE suggests that women receiving conjugated
estrogens for menopausal symptoms are prone to endo-
metrial cancer.! 2 Non-steroidal forms of cestrogen have
been proposed as an alternative therapy in postmeno-
pausal women,? although these agents have previously
been linked with carcinomas of the genital tract in
daughters of women treated during pregnancy,* 3 and in
young patients treated for ovarian agenesis.®"® Non-
steroidal cestrogens are given also to postmenopausal
women with breast cancer, a group reportedly predis-
posed to endometrial cancer. We have tried to determine
whether cestrogenic therapy influences the risk of endo-
metrial cancer associated with breast cancer.

METHODS

Data submitted by participants in the End Results Program
of the National Cancer Institute were used for this investiga-
tion.” From this series of cases diagnosed during the years
1935-1971, all women over forty-nine years of age with pri-
mary carcinoma of the breast were selected. To evaluate the
risk of endometrial cancer in this group, the study was limited
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to patients whose mitial course of weaiment {within four
months of diagnosis} did not includs aklation or irradiation of
pelvic organs as covered by codes for “endocrine sur-
gery” or “‘endocrine irradiation”. The standard therapy infor-
mation collected on all patients was such that estrogen-treated
women were listed only as receiving “hormones”. However,
during the period under study, hormonal treatment of breast-
cancer patients diagnosed after menopause nearly always in-
volved non-steroidai aestrogens.

The study group was then sabdivided according to hormone
treatment: (1) none received; (2) received during initial course
of treatment; and (3} received only in a subsequent course of
treatment. The computer records were searched to identify
women with a subsequent diagnosis of primary cancer of the
uterine body or corpus.

Expected numbers of cancers of uterine body were calcu-
lated by applying the age and time specific incidence-rates
from the general population to the correspending person-years
of follow-up in the breast-cancer patients. The rates used were
from the Connecticui Tumor Registry.'®~12 Since 37% of the
breast-cancer cases came from hospitals participating in the
Connecticut Registry, this seemed ar appropriate comparison
group. Two expected values were calculated: one based only on
“the rates for cancer of the uterine-body specified as primary,
and the other which included also the rates for “uterus not
otherwise specified.”” The unspeciiied category was substantial
in carlier years, representing mostly uterine-ccrpus cancers,*?
so that the rates used for most analyses include the unspecified
category.

Person-years were counted from the diagnosis of breast
cancer to the diagnosis of uterine cancer, date of death, or clos-
ing date of the study (December, 1972), whichever came first.
Losses to follow-up (7%) were removed in the year the patient
was last known to be alive. Counting risk from the time of
diagnosis overestimates the expected number of uterine
cancers among patients receiving hormones during a sub-
sequent course of treatment. Calculations could not be. refined
to take inte account time from hormone administration, since
the actual daze of subsequent therapy was not recorded.

The strength of association was measured by the ratio of
observed to expected numbers—i.e., the relative risk. The test
of significance for the difference between relative risk and 1-0
is the usual one of comparing a random variable with its
expected value under the Poisson assumption. 4

RESTGLTS

The study group was composed of 45 §53 women over
age forty-nine with primary breast cancer, of whom
41 641 never received hormones during their follow-up.
1660 received hormones during the initial treatment and
2552 only during a subsequent course. As anticipated,
the variation in survival between the 3 groups resulted
in different average follow-ups (six vears for the never
treated, two for the initially treated, and three for the
subsequently treated).

TABLE [—OBSERVED AND EXPHCTED NUMBERS OF CANCERS OF UTYRINF

BODY AND RELATIVF RISK FOR WOMEN WITH PRIMARY BREAST CANCER
DIAGNOSED AFTER AGE 49, BY TREATMENT CATEGORY

Treatment with hormones
During During
— Nene nitial course subsequent course

Observed no. 184 5 14
Expected no.* 127.2 i-6 6-7
Relative risk* 143 315 2.18
Expected no.t i 1854 2.4 9.4
Relative riskf ; 10 i Z 1.5

*Buased on rates for primary cancers of uterine body.
tBased on rates for primary cencers of the uterine bady, plus unspecified uterine
cancers.

ip0-01 gr.0(.0f
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TABLE II-——OBSERVED AND ¢XTELFEDR NUMBERS OF CANCFRS GF UTERING
BODY AND RELATIVE RISK FOR WOMEN WITH PRIMARY BREAST CANC @
DIAGNOSED AFTER AGE 49, BY TREATMENT CATEGORY AND INTL RV Af
SINCE THt DIAGNOSIS OF BREAST CANUER

1 Interval (yr) |
['reatment with —— '
harmoncs <2 | 24 | 59 L1014 154§ Toul
——— i ek t [
None: }
Observed no. 53 52 33 16 10 | 184
Expected no. $3.6 2.7 48.3 20-5 10-2 1 185.3
Relative risk bio] o) 11 e8| 1o} 10
During initial course: l |
Observed no. ;3 2 0 l J o 4 s
tixpected no. 51 06 02 1 01 0 | 24
Relative risk 261 33 6 3N o 1 21
During subsequent course: H ! ;
Observed no. P4 3 ! 2 0 14
Expecied no. P35, 31 20 1 0.6 03 ' 9.8
Reiative cisk Pl 16| s '1 300 4 1

Table 1 gives the observed numbers of patients with
cancer of the uterine body, and two estimates of the
expected value for each subgroup of patients. Using
either method of ascertaining an expected value, the risk
was greatest for women receiving hormones initially,
and lowest for those receiving no hormones at all. Using
only rates for cancer of the uterine body for calculating
expectation, the excess rose from 40% among women
receiving no hormones, to 100% for those treated in a
subsequent course only, to 200% for those receiving hor-
mones initially. When the rates for unspecified uterine
cancer were added to the calculation, the observed value
equalled the expected value for women never receiving
hormones, but a 50% excess was found among those
receiving hormones in a subsequent course, and a 100%
excess among those treated initially.

Table 11 presents the risks of uterine-body cancer
according to intervals after the diagnosis of breast
cancer. The expected values for this analysis were based
on rates which include unspecified uterine cancer. For
patients receiving no hormones, the observed number
approximated to the expected in every interval. When
hormones were used in a subsequent course, there was
no excess risk in the first two vears after breast cancer
was diagnosed; but thereafter the risk of cancer of the
uterine corpus was excessive and, although the numbers
are small, seemed to increase with lengthening fol-
low-up. For patients treated initially with hormones, the
excess risk developed within two years and, although the
numbers are small, appeared to increase over time.

DISCUSSION

The preliminary nature of this report should be
emphasised since the data were derived from a series de-
signed to indicate overall trends in survival for a large
sample of cancer patients across the U.S.A., and impor-
tant treatment variables, such as the type, dose, and
dates of eestrogen therapy, were not specified. Efforts are
underway to abstract the original hospital records to
verify the diagnosis of uterine cancer, and to search for
case-control differences in the type of therapy and other
variables. It seemed important, however, to communi-
cate the information at hand, so other investigators may
conduct similar evaluations. Also, the findings suggest
that physicians considering use of non-steroidal
cestrogens for women with the menopausal syndrome
should be cautious.

Previous attempts 1o assess the hazards of cestrogen
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treztment of inoperable oreast cancer revealed no cases
of uterine cancer,’ ' perhaps because of the limited
number of patients and period of follow-up. Cn the
other hand, studies of multiple primary cancers often
have pointed to an excess risk (relative risk 1-3-2.0) of
endometrial cancer among patients with a primary
breast cancer,'’~!® but some investigators have not con-
firmed this finding.?* The discrepancies may be due to
the manner in which expected values were calculated in
various studies. As noted in this study (table 1), the de-
cision on how to handle rates for “uterus not otherwise
specified” can greatly influence the numbers generated
and estimates of risk. Also, the discrepancies between
studies may result from variations in therapy. While the
numbers in our study are small, the risk of cancer of the
uterine corpus associated with breast cancer seemed to
be limited to cestrogen-treated women, and increased
with the interval after treatment. Thus, exogenous
astrogens may account for at least part of the excess risk
of endometrial cancer in patients with breast cancer,
and the extent of its usage may be responsible for the
fluctuating risk of endometriai cancer in different series
of breast-cancer patients. The findings add to the evi-
dence that exogenous cestrogens are carcinogenic 1o the
female genital tract, and suggest a clue to the pathogenic
mechanisms responsible. Non-steroidal cestrogens have
been linked to adenosquamous carcinoma of the endo-
metrium in patients with gonadal dysgenesis,® and to
vaginal and cervical adenocarcinoma in young women
exposed during fetal life.* From these observations, how-
ever, it was difficult to determine whether the carcino-
genic effects of cestrogens were limited to non-steroidal
compounds, or were influenced by the unusual host sus-

ceptibility of the exposed groups. In the present study of

breast-cancer patients, the predisposition to cancers of
the uterine corpus was found mainiy among women
receiving hormones which, given the period under study,
were predominantly non-stercidal cestrogens. Further-
more, the risk of endometrial cancer is increased in
women treated with conjugated cestrogens for meno-
pausal symptoms,'? and possibly in women taking
sequential oral contraceptives.?’ Since many forms of
exogenous cestrogens have been linked to cancers of the
female genital tract, it seems likely that the pathogenic
mechanism is related to cestrogenic stimulation rather
than some other feature of the chemical structure of
@strogens.

We thank Mrs Terry Thomas for technical assistance and Mrs
Nancy Guerin for manuscript preparation.

Requests for reprints should be addressed to R. H., Environmental
Epidemiology Branch, N.C.1., A-521 Landow Bidg, Bethesda, Mary-
land 20014, U.S.A.
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