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[8]. We obtained the information on ER and PR within the tumors of the cases from
the pathology reports.
Statistical analyses
Because of the differences at each site in the preparation of the nonneopksgic ti
and the immunohistochemical staining, and the differences in the distribution of the
ERs by study site that were not explained by case-control status, mengpatusal
and age, analyses were also conducted separately for each site. Sutheetseptor
results were compared to subjects without receptor results with respecat@tes.
Among the subjects with exposure measurements, frequencies (categuiataks)
and means with standard deviations (continuous variables) of the variables were
examined.

The association between ER and PR content of nonneoplastic tissue and breast
cancer status was examined by calculating odds ratios (ORs) using nabtva
logistic regression; this approach is consistent with other studies and alleats dir
comparison [4,5]. The level of steroid receptors in nonneoplastic tissue was scored in
Six categories, but adjacent categories were combined such that aneastets and
ten controls were in each category. Variables considered as covariates dienn
the questionnaire included age (continuous), site (Toronto, Kingston), menopausal
status (pre, post), parity (no, yes), lactation duration (continuous), age at first
pregnancy (<20, 20-24, 25-29, >=30, nulliparous), age at last pregnancy (<25, 25-29,
30-34, >=35, nulliparous), age last breast fed (never,<&Dyears), family history
(no, breast cancer in first or second degree relative), body mass index (continuous),
fat intake (continuous), energy intake (continuous), alcohol intakeé (<drink per
week), current smoking (no, yes), cumulative smoking (continuous), and current

hormone use (no, yes). Subjects who reported that their menstrual periods had stopped
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tissue and breast cancer status; this was not observed in the subjects from Kingston.
When age was taken into account, the ORs were only slightly attenuated toward the
null value. The associations did not differ significantly by menopausal status (p-
values for interaction 0.06). Exclusion of cases with carcinomasitu only, controls
with atypical ductal hyperplasia, subjects whose slides contained no TDLU, or
subjects using exogenous hormones would not change the conclusions made from
these analyses.

The percentage of nonneoplastic epithelial cells staining positively for BR wa
not significantly differentially related to ER positive breast can@ustas compared
to ER negative breast cancer (p=0.67). It was, however, significantlyeaifiay
related to PR positive breast cancer status as compared to PR negativeabieast
among subjects from Toronto (p=0.03). Although PR levels in nonneoplastic tissue
were not related to PR positive breast cancer status, levels of PR in nonneoplastic
tissue above 1% were associated with reduced odds of having PR negative breast
cancer status (results not shown). The same trend was seen among subjects from

Kingston, but it was not statistically significant (p=0.19).

Interaction between ER and PR in nonneoplastic tissue and breast cancer

status

Levels of ER and PR in nonneoplastic breast tissue were positively correlated. The
partial Spearman correlation (adjusted for age) w&s36 in Toronto controls,

r=0.42 in Kingston controlsgx0.50 in Toronto cases, ang®.65 in Kingston cases.

In Kingston, the odds of being a breast cancer case with respect to ER lasels w

gualitatively higher in women in whom PR levels were higher (Table 4). The

interaction, however, was not statistically significant in either sit8.3.
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Table 2: Association between ER in nonneoplastic tissue and breast cancer status, by study

site
Site Controls Cases Crude OR Age-adjusted
Cells staining for ER N (%) N (%) (95% CI) OR (95% CI)
Both
<1% 66 (20.7) 23 (11.2) 1.0 1.0
1-5 79 (24.8) 27 (13.1) 1.0(0.5-1.9) 0.9 (0.5-1.7)
6-10 70 (21.9) 51 (24.8) 2.1(1.2-3.8) 1.5 (0.8-2.8)
11-33 54 (16.9) 40 (19.4) 2.1 (1.1-4.0) 1.3 (0.7-2.5)
34-66 37 (11.6) 34 (16.5) 2.6(1.4-5.1) 1.4 (0.7-2.8)
>66 13 (4.1) 31 (15.0) 6.8(3.1-15.3) 2.6(1.1-6.2)
Toronto
<1 % 63 (31.5) 21 (20.8) 1.0 1.0
1-5 66 (33.0) 23 (22.8) 1.0 (0.5-2.1) 0.9 (0.5-2.0)
6-10 43 (21.5) 27 (26.7) 1.9 (0.9-3.8) 1.2 (0.6-2.5)
11-33 17 (8.5) 17 (16.8) 3.0(1.3-6.9) 1.4 (0.6-3.6)
>33 11 (5.5) 13 (12.9) 3.5(1.4-9.1) 1.4 (0.5-3.9)
Kingston
10 % 43 (37.6) 30 (28.6) 1.0 1.0
11-33 37 (31.1) 23 (21.9) 0.9(0.4-1.8) 0.9 (0.4-1.7)
34-66 28 (23.5) 25 (23.8) 1.3 (0.6-2.6) 1.1 (0.5-2.4)
>66 11 (9.2) 27 (25.7) 3.5(1.5-8.2) 2.7 (1.1-6.6)

Cl, confidence interval; ER, estrogen receptors; OR, odds ratio.
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