
who had a history of liver cirrhosis related to risk of primary liver cancer in
were excluded from the analysis. Con- the United States--a low-risk area--

BRIEF trois were women in the 1986 NMFS which supports the hypothesis that
survey who died between the ages of endogenous hormones may play a role

COMMUNICATION 25 and 49 of causes other than liver in the development of this cancer.
cancer, liver cirrhosis, chronic liver It is unlikely that the observed parity
disease, or oral contraceptive-related relationship is due to a subset of the
conditions (8). The major causes-of- control women who died of causes
death categories for control subjects related to fertility problems, since
were cancer (26%), diseases of the res- women who died of causes known to

Parity and Primary Liver piratory system (9%), injury (33%), be related to oral contraceptive use or
Cancer Among Young Women and poisoning (9%). fertility were excluded prior to anal-

Odds ratios (ORs) by number of live ysis. Furthermore, the excess risk
Ann W. Hsing,* Joseph K. births were estimated using multiple among parous women persisted when

McLaughlin, Robert N. Hoover, logistic regression (12). Whenever the analysis was restricted to control

Harvey T. Co Chien, William J. appropriate, we included in the analysis women who died of injury or

Blot, Joseph F. Fraumeni, Jr. potential confounding factors, includ- poisoning.
ing age at death (5-year intervals), race It was unexpected that the risk of
(White, Black, other), years of educa- primary liver cancer was more pro-
tion, marital status, a history of hys- nounced when the analysis was re-
terectomy or sterilization, cigarette stricted to subjects with parent or

Numerous case-control studies con- smoking (ever/never), use of alcoholic spouse respondents. It is possible that
ducted in western countries have re- beverages, and duration of oral con- friend or neighbor respondents might

ported increased risks of primary liver traceptive use (0, 1-4, 5-9, I>10 years), provide less accurate information on
cancer among long-term users (/>5 The risk of primary liver cancer parity, although there are no data
years) of oral contraceptives (1-8). It among women who had had a live birth to support a substantial misreport-
has been suggested that, in addition to was 1.9 (95% confidence interval [95% ing of parity among these types of
exogenous hormones, endogenous hor- CI] = 0.9-4.0) compared with women respondents.
mones may play a role in the develop- who had never had a live birth. Table 1 It is plausible that the risk of primary
ment of this cancer (9). Recently, two shows that the risk of primary liver liver cancer may increase with the
studies in European and multinational cancer rose with number of live births, number of live births and accompany-
populations have reported an increased although the dose-response relationship ing changes in endogenous hormones,
risk of hepatocellular carcinoma with was neither consistent nor statistically given that (a) estrogen profiles differ
parity (9,10). significant. Risks of primary liver can- between parous and nulliparous women

Using individuals identified from a cer were more pronounced when the (13), (b) levels of estrogens increase
nationwide survey of almost 20000 analysis was restricted to subjects with substantially during pregnancy (14), (c)
decedents in the United States, we spouse or parent respondents. All esti- estrogens affect liver metabolism (15),
examined in further detail the associa- mates in Table 1 were adjusted for age (d) pregnancy may increase suscep-

tion of primary liver cancer with num- at death, race, and duration of oral con- tibility to hepatitis and its sequelae
ber of live births, traceptive use. Additional adjustment (16), and (e) use of exogenous hor-

The source population for the study for education, marital status, smoking, mones increases the risk of primary
subjects has been described in detail in use of alcoholic beverages, and a his- liver cancer in low-risk countries (1-8).
previous publications (8,11). Briefly, tory of hysterectomy or tubal ligation Further research is needed to assess
the National Mortality Followback Sur- had no influence on the risk estimates, the interrelationships between parity,
vey (NMFS) identified and obtained Table 2 shows that the ORs associ- infection with hepatitis B or C virus,
death certificates for a representative ated with the number of live births and other risk factors for primary livercancer and to clarify the biological
sample of deaths among U.S. adults, were, in general, higher among never- mechanisms involved.
Questionnaires were sent to next of kin users of oral contraceptives than ever-
to obtain information on lifestyle fac- users. Among oral contraceptive users,
tors, including number of live births, however, the risk associated with num-
The response rate for the informant ber of live births was higher among
questionnaire was 89%. long-term (i> 5 years) than short-term

As part of the NMFS, all women users, but the numbers were too small ReceivedApril 8, 1992;revisedMay 13, 1992;acceptedMay 14, 1992.
who died of primary liver cancer (Inter- to evaluate the joint effect of oral con- A.W. Hsing, J. K. McLaughlin, R. N.
national Classification of Diseases 9th traceptive exposure and number of live Hoover, W. J. Blot, J. F. Fraumeni, Jr., Epi-

Revision = 155.0) between the ages of births, demiologyandBiostatisticsProgram,DivisionofCancer Etiology, National Cancer Institute,
25 and 49 in the United States in 1985 Consistent with findings from studies Bethesda, Md.

or who were included in a 1% NMFS in intermediate-risk (10) and high-risk H.T. Co Chien,Westat,Rockville,Md.
*Correspondenceto: Ann W. Hsing, Ph.D.,

sample of deaths in 1986 were identi- (9) areas, our findings indicate that Executive Plaza North, Rm. 415, National
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Table 1. ORs for primary liver cancer associated with number of live births (5) LA VECCHIAC, NEGR!E, PARAZZIN!F: Oral
contraceptives and primary liver cancer. Br
J Cancer 59:460-461, 1989

No. of All respondents Parent or spouse respondents (6) MAYANS MV, CALVETX, BRUIX J, ET AL:
live births Cases* Controls* ORt 95% CI Cases:[: Controls$ ORt 95% CI Risk factors for hepatocellular carcinoma in

Catalonia, Spain. Int J Cancer 46:378-381,
Total 72 599 50 413 1990

0 9 142 1.0 -- 4 107 1.0 --
(7) Yu MC, TONG MJ, GOVINDARAJAN S,

1 63 457 1.9 0.9-4.0 46 306 3.3 1.1-9.9 ET AL:Nonviral risk factors for hepatocellu-
1 11 104 1.6 0.6-4.2 7 69 2.5 0.7-9.2 lar carcinoma in a low-risk population, the
2 24 162 2.1 0.9-4.8 18 114 3.7 1.2-11.9 non-Asians of Los Angeles County, Cal-
3 15 99 1.9 0.8-4.7 13 72 3.8 1.1-13.3 ifornia. J Natl Cancer lAst 83:1820-1826,
4-5 8 74 1.6 0.5-4.5 5 45 2.8 0.6-12.4 1991

/>6 5 18 2.9 0.8-11.2 3 6 5.8 0.7-46.5 (8) HS1NGAW, HOOVERRN, McLAUGHL1NJK,
Trend test P = .22 P = .07 ET AL: Oral contraceptives and primary liver

cancer among young women. Cancer

*Does not include four cases and 30 controls with missing data. Causes Control 3:43-48, 1992
t Adjusted for age at death, race, and duration of oral contraceptive use (0, 1-4, 5-9, /> 10 years). (9) STANFORDJ, THOMASD, WHO COLLAaORA-
-_Does not include three cases and 18 controls with missing data. TIVE STUDY OF NEOPLASIA AND STEROID

CONTRACEPTIVES: Reproductive factors in
the etiology of hepatocellular carcinoma.

Table 2. ORs for primary liver cancer associated with number of live births Cancer Causes Control 3:37-42, 1992
by use of oral contraceptives (10) TZONOUA, ZAVlTSANOSX, HSIEH C, ETAL:

Liveborn children and risk of hepatocellular

No. of Never used oral contraceptives Ever used oral contraceptives carcinoma. Cancer Causes Control 3:171-174, 1992
live births Cases* Controls* ORt 95% CI Cases:[: Controls_ OR'_ 95% CI (11) SEEMAN I, POE GS, McLAUGHLIN JK:

Total 30 293 38 239 Design of the 1986 National Mortality
0 4 78 1.0 -- 4 48 1.0 -- Followback Survey: Considerations on coi-
l 3 53 1.2 0.2-5.7 7 37 1.8 0.5-6.9 lecting data on decedents. Public Health
2 12 69 3.6 1.1-12.0 11 77 1.3 0.4-4.5 Rep 104:183-188, 1989
3 6 44 2.2 0.6-9.1 9 47 1.7 0.4-6.4 (12) BRESLOWNE, DAY NE: Statistical methods
4-5 3 35 1.9 0.4-9.4 4 26 1.0 0.2-5.0 in cancer research. Volume 1--The analysis
/>6 2 14 3.6 0.5-26.3 3 4 2.8 0.3-23.5 of case-control studies. IARC Sci Publ

32:5-338, 1980
(13) COLE P, MACMAHON B, BROWN JB:

*Does not include three cases and 13 controls with missing data. Oestrogen profiles of parous and nulli-
tAdjusted for age at death and race. parous women. Lancet 2:596-599, 1976
:[:Does not include one case and four controls with missing data. (14) VAN THIEL DH, STONE GB: Hepatic

changes and complications in pregnancy. In
Gastrointestinal and Hepatic Complications
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