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LETTERS TO THE EDITOR

To the Editor:

In continuation of the discussion concerning the en-
dodermal sinus tumor of the ovary, I would like to agree
in general with statements of Dr. Talerman from the
University of Chicago [1]. Unfortunately, in his list of
references Dr. Talerman missed our publication describing
two cases of EST, one of them occurring in a woman
after the age of 45 [2]. Thus, we may state that at least
three cases of EST in women after menopause have been
reported in the literature.
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To the Editor:

Most epidemiologic investigations of epithelial ovarian
cancer have not divided cases into the different histologic
subtypes, partly because they are hard to classify and
may include mixed cell types [1,2]. The most common
subtypes of epithelial ovarian cancer using the WHO
classification are serous, endometrioid, clear cell, mu-
cinous, mixed epithelial, and undifferentiated [3). Szam-
borski et al. [4], in the only case—control investigation
to date that has focused entirely on histology-specific
risk factors, found that obesity and hypertension were

\associated with increased risk of endometrioid but not
serous cancers. Moreover, in their investigation, the serous
subgroup failed to show as strong a protective effect of
increasing parity as the endometrioid subgroup. Cramer

et al. [5] also reported a greater degree of nulliparity in

women with endometrioid and clear cell tumors (grouped
together) than in women with serous tumors, though the
difference was not statistically significant. Only a few
other analytic investigations of ovarian cancer have re-
ported any histology-specific findings {6-9] and none has
presented data regarding parity, obesity, or hypertension.

To address the hypotheses of Szamborski et al., we

have estimated the relative risks of the major types of
ovarian cancer for parity, obesity, and hypertension, using
data from a hospital-based case—control study of epithelial
ovarian cancer in the Washington, D.C., metropolitan
area [10]. Study details, as well as histology-specific find-
ings regarding menstrual factors have been presented
previously [10]. Eligible cases were all women aged 20—
79 residing in the Washington, D.C., metropolitan area
who were first diagnosed by operation with microscopically
confirmed primary epithelial ovarian cancer during the
period August 1978 to June 1981. Case ascertainment
was virtually complete at the study hospitals. Careful
clinical and pathologic review were priorities of the study.
For all cases, we obtained pertinent medical records and
the microscopic slides made from the tumors. One of us
(H.J.N.) reviewed all of the slides, another reviewed the
records (L.M.). Thirty women were excluded from study
after this review, as they were found not to have definite
primary ovarian cancer of the epithelial type by clinical
or microscopic evaluation. Several of these had been
classified as mucinous ovarian cancer, but were found
to be of colorectal origin.
- We identified 400 cases aged 20-79 and successfully
recruited 296 (74%). As shown in Table 1, serous and
endometrioid types predominated, a distribution similar
to that seen in Szamborski ez al. and in a large (n =
990) Norwegian case series [11]. For undetermined rea-
sons, other investigators have tended to report relatively
fewer endometrioid and more mucinous cases [6,9,12-
14].

For this analysis, we included the histologic categories
with adequate numbers to yield stable estimates (n =
25). We excluded all patients with low malignant potential
tumors, since these distinct lesions tend to occur in
younger women and are disproportionately serous, thus
their inclusion could bias the intertype comparison. We
also excluded the few non-whites in the series, since
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TABLE 1
Histologic Subtypes of Epithelial Ovarian Cancer in 7 Case-Control Studies

Source n % Serous % Mucinous % Endometrioid % Other
Demopoulos et al. [12] 327° 59 18 b 19
Annegers et al. [13] 138* 36 12 20 22
Szamborski et al. [4] 309° 467 114 424 Excluded
Weiss et al. [6] 205°¢ 35 16 8 41

La Vecchia ef al. [14] 455° 84 5 3 8
CDC/NICHHD (9] 324° 44 14 27 15
Present investigation 296° 34 7 31 27

“ Low malignant potential lesions excluded.
® Unclear whether low malignant potential lesions included.
¢ Low malignant potential lesions included.

¢ Percentages in a selected series including only serous, mucinous, and endometrioid tumors.

their small numbers would not permit statistical ajdustment
for race. The resultant histologic categories for analysis
were serous (n = 75), endometrioid (n = 70), mixed
epithelial (n = 21), and undifferentiated (n = 28).
Controls were identified from hospital discharge lists
and were matched to cases according to hospital of dis-
charge, age, and race. A woman was not eligible to be
a control if her discharge diagnosis was psychiatric or
potentially related to the major exposures of interest.
Discharge diagnoses so excluded were breast disease,
myocardial infarction, stroke, thromboembolism, gall
bladder disease, osteoporosis, gynecological complaints,
melanoma, and colon cancer. For this analysis we excluded
non-whites, leaving 295 controls. The discharge diagnoses

in the control group varied widely; musculoskeletal dis-
eases constituted the most frequent single category, con-
tributing 22% of the control group.

We estimated the rate ratios (RR) by fitting polycho- -
tomous logistic regression models, simultaneously com-
paring the four histologic subtypes to the control group
[15,16]. This procedure allows correct estimation of the
variance of the subgroup-specific RR parameters and direct
statistical significance testing of differences between the
RR estimates for the four histologic groups. We fitted
each risk factor singly in a model that also included a
dichotomous age term based on the median age of the
controls (<57, >57).

The four case groups and one control group were similar

TABLE 2 .
Estimated Relative Risks (and 95% Confidence Intervals) for Selected Risk Factors, for Four Histologic Types of Epithelial
Ovarian Cancer

Histologic type”

Endometrioid Undifferentiated
Serous (n = 75) (n = 70) Mixed (n = 21) (n = 18)
Risk Factor RR (95% CI) RR (95% CI) RR (95% CI) RR (95% CI) P
Ever had a livebirth
No 1.0 1.0 1.0 1.0 0.37
Yes 1.4 0.7-2.5) 0.8 0.5-1.5) 0.6 0.2-1.4) 1.0 (0.4-2.6)
Quetelet index®
Lowest three quartiles
(<25.56) 1.0 1.0 1.0 1.0 0.03
Uppermost quartile
(=25.56) 0.5 0.2-1.0) 1.6 (0.9-2.8) 09 (0.3-2.8) 0.5 (0.1-1.6)
History of hypertension
No 1.0 1.0 1.0 1.0 0.83
Yes 0.9 (0.5-1.6) 0.7 0.4-1.2) 1.0 0.4-2.7) 0.7 (0.3-1.6)

¢ Case groups compared, by polychotomous logistic regression, with single control group (n = 295).
® Quetelet index: (weight in kilograms divided by height in centimeters squared) x 10,000.
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with regard to age. The median ages were 57 for controls,
56 for serous cancer cases, 58 for endometrioid, 59 for
mixed epithelial, and 59 for undifferentiated cancer cases.
As shown in Table 2, parity appeared to decrease risk
of the endometrioid, mixed, and undifferentiated cancers,
but not the serous subtype. This qualitative difference
persisted when number of livebirths was considered as
a trichotomous (0, 1-2, 3+) or a continuous variable.
The slightly elevated risk ratio in the serous subgroup
showed no trend with increasing number of livebirths
(RR = 1.4 for both 1-2 and 3+ births). For the endo-
metrioid, mixed, and undifferentiated subtypes, risk de-
creased with increasing parity (RRs = 0.8, 0.3, and 0.7,
respectively, for 3+ births). The upper quartile of Quetelet
index (a proxy for obesity) was associated with an in-
creased risk of endometrioid cancer alone. The test for
differences among the types was statistically significant
for this variable (P = 0.03). A history of hypertension
was slightly protective in the endometrioid and undif-
ferentiated categories, but no striking type-specific dif-
ferences were seen.

Our resuits support two observations reported by
Szamborski et al. We observed as they did that increasing
parity may be more protective against endometrioid than
serous ovarian cancer. The strong protective effect of
increasing parity is one of the best etiologic clues regarding
ovarian cancer, so an attempt should be made to confirm
this histology-specific finding. We also observed, as did
Szamborski et al., that obesity was a risk factor particularly
for the endometrioid subtype. Perhaps, as suggested by
those authors and others [17], endometrioid ovarian can-
cers may relate etiologically to uterine body adenocar-
cinomas, sharing some of the same risk factors. However,
in contrast to Szamborski et al.’s data, our results did
not implicate hypertension as a risk factor for the en-
dometrioid subtype.

Our findings overall suggest that histology-specific
analyses hold promise, especially for clarifying how parity
and obesity affect ovarian cancer risk. A major possible
drawback of such analyses is the generation of false leads
by the random effects of dividing the cases into subgroups.
It will be important to select topics cautiously for histology-
specific analyses, relying on a priori hypotheses and bi-
ological plausibility to minimize this problem.

The few histology-specific findings presented or men-
tioned in this report represent much of the published
literature on the topic. Further progress on the epide-
miology of the histologic subtypes will require very large
studies or pooled data sets, to obtain adequate statistical
power. In either case, the reproducibility of histologic
categories will be important. It will be necessary when
pooling or comparing data sets to consider whether the
varying proportions of different histologic types, dem-

onstrated in Table 1, represent true biologic variability
or just interpathologist variability. At present, it would
be worthwhile to use existing data to confirm the lack
of a protective effect of parity for serous ovarian cancers
and the association of obesity with endometrioid cancers.
If these findings persist, further histology-specific analyses
will be justified.

REFERENCES

1. Weiss, N. Ovary. in (D. Schottenfeld and J. F. Fraumeni, Jr.,
Eds.), Cancer epidemiology and prevention. Saunders, Philadelphia,
pp. 871-880.

2. Cramer, S. F., Roth, L. M., Ulbright, T. M., e? al. Evaluation of
the reproducibility of the World Health Organization classification
of common ovarian cancers, Arch. Pathol. Lab. Med. 111, 819-
829 (1987).

3. Scully, R. E. Classification of human ovarian tumors, Environ.
Health Perspect. 73, 15-24 (1987).

4. Szamborski, J., Czerwinski, W., Gadomska, H., er al. Case—control
study of high-risk factors in ovarian carcinomas, Gynecol. Oncol.
11, 8-16 (1981).

5. Cramer, D. W., Hutchison, G. B., Welch, W. R, et al. Determinants
of ovarian cancer risk. I. Reproductive experiences and family
history, J. Natil. Cancer Inst. 71, 711-716 (1983).

6. Weiss, N. S., Lyon, J. L., Krishnamurthy, S., et al. Noncontra-
ceptive estrogen use and the occurrence of ovarian cancer, J. Natl.
Cancer Inst. 68, 95-98 (1982).

7. Cramer, D. W., Hutchison, G. B., Welch, W. R, er al. Factors
affecting the association of oral contraceptives and ovarian cancer,
N. Engl. J. Med. 307, 10471051 (1982).

8. Cramer, D. W., Welch, W. R., Scully, R. E., et al. Ovarian cancer
and talc, Cancer 50, 372-376 (1982).

9. Centers for Disease Control and National Institute of Child Health
and Human Development Cancer and Steroid Hormone Study. The
reduction in risk of ovarian cancer associated with oral contraceptive
use, N. Engl. J. Med. 316, 650-655 (1987).

10. Hartge, P., Hoover, R., McGowan, L., et al. Menopause and
ovarian cancer, Amer. J. Epidemiol. 127, 990-998 (1988).

11. Aure, J. C., Hoeg, K., and Kolstad, P. Clinical and histologic
studies of ovarian carcinoma, Obstet. Gynecol. 37, 1-9 (1971).

12. Demopoulos, R. 1., Seltzer, V., Dubin, N., et al. The association
of parity and marital status with the development of ovarian car-
cinoma: Clinical implications, Obstet. Gynecol. 54, 150-155 (1979).

13. Annegers, J. F., Strom, H., Decker, D. G., et al. Ovarian cancer:
Incidence and case—control study, Cancer 43, 723-729 (1979).

14. La Vecchia, C., Decarli, A., Negri, E., et al. Dietary factors and
the risk of epithelial ovarian cancer, J. Natl. Cancer Inst. 79, 663~
669 (1987).

15. Dubin, N., and Pasternack, B. S. Risk assessment for case—control
subgroups by polychotomous logistic regression, Amer. J. Epidemiol.
123, 1101-1017 (1986).

16. Lubin, private communication.

17. Cramer, D. W., Devesa, S. S., and Welch, W. R. Trends in the
incidence of endometrioid and clear cell cancers of the ovary in
the United States, Amer. J. Epidemiol. 114, 201-208 (1981).

18. Weiss, N. S., Lyon, J. L_, Liff, J. M., erf al. Incidence of ovarian
cancer in relation to the use of oral contraceptives, Int. J. Cancer
28, 669-671 (1981). )




132

Mark H. Schiffman, M.D., M.P.H.
Environmental Epidemiology Branch
National Cancer Institute
Bethesda, Maryland 20892

Fatricia Hartge, Sc.D.
The Division of Gynecologic Oncology
Department of Obstetrics and Gynecology
George Washington University Medical Center
Washington, D.C.

Robert N. Hoover, M.D.
Environmental Epidemiology Branch
National Cancer Institute
Bethesda, Maryland 20892

' To whom all correspondence should be addressed.

LETTERS TO THE EDITOR

Larry McGowan, M.D.
The Division of Gynecologic Oncology
Department of Obstetrics and Gynecology
George Washington University Medical Center
Washington, D.C.

Linda Lesher, M.H.S.
The Division of Gynecologic Oncology
Department of Obstetrics and Gynecology
George Washington University Medical Center
Washington, D.C.

Henry J. Norris, M.D.
Armed Forces Institute of Pathology
Washington, D.C.




