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Abstract

In analyses combining estrogen with or without progestin, some observational studies describe minimal breast cancer
risk in obese and black women. Therefore, we examined these suggested interactions in the two Women’s Health Initiative
(WHI) randomized hormone therapy trials. The estrogen plus progestin trial entered 16 608 postmenopausal women with
a uterus, while the estrogen trial entered 10 736 postmenopausal women with prior hysterectomy. Hazard ratios (HRs),
95% confidence intervals (CIs), and P values from log-rank x? statistics were estimated from Cox proportional hazards
models with subgroup analyses based on tests of interaction. All statistical tests were two-sided. Estrogen plus progestin
statistically significantly increased breast cancer incidence (HR = 1.28,95% CI = 1.11 to 1.48, P < .001), with hazard ratios

greater than 1 in all body mass index (BMI) subgroups (P
women (P

interaction

interaction

=.58) and hazard ratios greater than 1 in black and white
=.96). In contrast, estrogen alone statistically significantly decreased breast cancer incidence (HR = 0.79,
95% CI = 0.65 to 0.90, P = .02), with hazard ratios lower than 1 in all BMI subgroups (P

=.86) and hazard ratios lower

interaction

than 1 in black and white women, where analyses with limited numbers suggest somewhat greater reduction in black

women (P

interaction

=.09). In summary, estrogen plus progestin and estrogen alone have opposite effects on breast cancer

incidence, with no statistically significant interactions by race/ethnicity or BMI. Therefore, observational studies should not
combine these two regimens when examining breast cancer risk.

In the Women’s Health Initiative (WHI) trial evaluating estrogen
plus progestin in postmenopausal women with a uterus (1,2),
combined hormone therapy statistically significantly increased
breast cancer incidence (HR = 1.28,95% CI = 1.11 to 1.98, P < .001)
(3) and statistically significantly increased deaths from breast
cancer (4). In contrast, in the WHI trial in postmenopausal
women with prior hysterectomy (1,5,6) with longer follow-up,
estrogen alone statistically significantly decreased breast cancer
incidence (HR = 0.79, 95% CI = 0.65 to 0.90, P = .02) and statisti-
cally significantly decreased deaths from breast cancer (7).
These randomized trial findings differ from the predominance
of observational study reports where both hormone therapy regi-
mens have been associated with increased breast cancers (8),
with some observational studies continuing to report breast can-
cer results combining the two hormone therapy regimens (9-13).
In addition, in some studies breast cancer risk with hormone
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therapy is substantially lower in obese women (14-17) and in black
women (18,19), with a recent report suggesting that black and obese
women, especially those with dense breasts, may experience “mini-
mal excess breast cancer risk” with hormone therapy use (10).

Such findings, suggestive of minimal breast cancer risk for
large subgroups of women, could influence clinical practice.
Therefore, we examined estrogen plus progestin and estrogen
alone influence on breast cancer incidence by body mass index
(BMI) and race/ethnicity in the WHI randomized trials after
13 years of cumulative follow-up.

The studies conducted in the WHI hormone therapy trials
have been published (1-3). In these trials, 16 608 postmenopau-
sal women with a uterus (including 1122 black women) were
assigned oral conjugated equine estrogen (estrogen) 0.625mg/d
plus medroxyprogesterone acetate (progestin) 2.5mg/d or pla-
cebo, and 10 739 women with prior hysterectomy (including
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1616 black women) were assigned estrogen 0.625mg/d or pla-
cebo. Median interventions were 5.6 and 7.2 years in the estro-
gen plus progestin and estrogen alone trials, respectively.

The studies are registered with ClinicalTrials.gov, number
NCT 00000611. Eligible were postmenopausal women age 50 to
79 years with negative baseline mammogram, no prior breast
cancer, and anticipated survival more than three years. The trials
were approved by institutional review boards, and participants
provided written, informed consent. Information on baseline
characteristics was collected using standardized questionnaires.
Measured body weight and height were used to calculate BMIL
Race/ethnicity was by self-report. Breast cancers were confirmed
by medical record review, with findings compared using hazard
ratios (HRs), corresponding 95% confidence intervals (CIs), and P
values from log-rank x? statistics that were estimated from Cox
proportional hazards models. Subgroup analyses were assessed
similarly with statistical significance based on tests of interac-
tion. All statistical tests were two-sided, and a P value of less
than .05 was considered statistically significant.

Baseline characteristics for randomization groups in each
trial were well balanced for breast cancer risk factors for
both white and black participants (2-4). Participant trial flow
is described in Supplementary Figure 1 (available online). As
previously reported, in the overall populations (20), estrogen
plus progestin increased (HR = 1.28, 95% CI = 1.11 to 1.48,P <
.001) and estrogen alone decreased (HR = 0.79, 95% CI = 0.65
to 0.90,P = .02) breast cancer incidence. In current subgroup
analyses in the estrogen plus progestin trial, hazard ratios for
breast cancer incidence were greater than 1 in all BMI groups
(P ieraction = -96). The hazard ratios in women with BMIs of less
than 25 was similar to the hazard ratios in higher BMI groups
(Figure 1), and no interaction with BMI was seen (P, ... =.58).
In the estrogen alone trial, HRs for breast cancer incidence
were less than 1 in all BMI groups and no interaction with BMI
was seen (P, . = .86) (Figure 1).

For black women, the hazard ratio for breast cancer incidence
with estrogen plus progestin use was 1.38 (95% CI = 0.77 to 2.48),
comparable with that for white women (HR = 1.29, 95% CI = 1.10
to 1.50). For black women in the estrogen alone trial, a some-
what greater reduction in breast cancer incidence for estrogen
use was suggested (17 vs 30 cases, respectively, HR = 0.47, 95%

Estrogen plus progestin trial

Active Placebo Active Placebo

N(%) N(%) HR 95%Cl P N(%) N(%) HR
Main effect 434(0.43) 323(0.34) 1.28 (1.11, 1.48) <0.001 168(0.28) 216(0.35) 0.79
BMI (kg/m2)
<25 98(0.32) 79(0.27) 1.22 (0.90, 1.64) 0.58 27(0.21) 30(0.24) 0.89
25-<30  157(0.45) 104(0.31) 1.45 (1.13,1.85) 42(0.20) 70(0.32) 0.63
30-<35 10(0 52) 81(0.42) 1.23 (0.92,1.63) 52(0.34) 56(0.36) 0.95
35-<40 51(0.57) 44(0.54) 1.04 (0.70, 1.57) 33(0.43) 38(0.51) 0.84
>=40 16(0.43) 13(0.31) 1.33 (0.64,2.78) 14(0.35) 20(0.50) 0.70
Race/ethnicity by self-report
White 383(0.45) 284(0.35) 1.29 (1.10,1.50) 0.96 136(0.29) 164(0.35) 0.84
Black 26(0.41) 20(0.31) 1.38 (0.77,2.48) 17(0.20) 40(0.43) 0.47
Other 25(0.28) 19(0.24) 1.23 (0.68, 2.24) 15(0.27) 12(0.22) 1.21

(0.56, 2.59) —
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CI = 0.26 to 0.82) compared with white women (HR = 0.84, 95%
CI=0.67 t0 1.05) (P, ....ccn = -09) (Figure 1).

When the estrogen plus progestin results were initially
reported in 2003 with 348 breast cancer case patients, the haz-
ard in women with BMIs 30 or greater was 1.08 (95% CI = 0.78 to
1.49) (4), consistent with the common observational study null
effect (21). Now with longer follow-up and 757 case patients,
hazard ratios for estrogen plus progestin are substantially
higher than 1 and comparable in lean (BMI < 25) and heav-
ier women, suggesting adverse influence regardless of BMI
(Figure 1). This issue may not be entirely settled, as the Million
Women Study finds greater risk in lean than in obese women
(21). Nonetheless, current evidence is insufficient to support
use of estrogen plus progestin in obese women with “minimal
breast cancer risk” (10).

Several factors may confound analyses of breast cancer risk
in black and obese women in observational studies where estro-
gen alone and estrogen plus progestin findings are combined.
Black and obese women are more likely to have a hysterectomy
(13,22) and bilateral oophorectomy (23), the latter associated
with lower breast cancer risk (24,25). In addition, women with
hysterectomy are candidates for estrogen alone use. As a result,
apparent lower breast cancer risk for hormone therapy use in
obese and black women in observational studies can be con-
founded by disproportionate oophorectomy history and estro-
gen alone use. Study limitations in the current randomized trial
include limited numbers in some subgroups and the potential
for residual confounding despite random assignment.

Lower breast cancer incidence but higher breast cancer
mortality is seen in black compared with white women in US
populations (26-28), a finding not explained by consideration of
socioeconomic factors (28,29), screening (30), cancer character-
istics (31), or cancer therapy (32). Against that background, the
finding that estrogen alone reduces breast cancer incidence in
black women, based on analysis in a randomized trial involving
1616 black women, warrants additional study.

In conclusion, estrogen plus progestin and estrogen alone
have opposite effects on breast cancer incidence, with no sta-
tistically significant interactions by race/ethnicity or BML
Therefore, observational studies should not combine these two
regimens in analyses examining breast cancer risk.

Estrogen alone trial

95%Cl P
(0.65, 0.97) 0.02 _— | ———
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Figure 1. Associations between hormone therapy and invasive breast cancer incidence in the overall study population and select subgroups in the Women'’s Health
Initiative estrogen plus progestin (n = 16 608) and estrogen alone (n = 10 739) randomized trials (intervention and postintervention periods). A solid (open) diamond
represents the hazard ratio (HR; 95% confidence interval [CI]) for the main effect of the estrogen plus progestin (estrogen alone) trial. Solid (open) square (circle)
and line represent HR (95% CI) for subgroups of the estrogen plus progestin (estrogen alone) trial. Dotted vertical reference line corresponds to estimates of the
main effects. Two-sided P values were based on a log-rank (score) test and correspond to the test of main effects, or test of interactions for the subgroup analysis.
A one-degree-of-freedom test for trend of the interaction was used for subgroups of body mass index, and a two-degree-of-freedom test was used for the subgroups
of race/ethnicity. % = annualized percentage; CI = confidence interval; HR = hazard ratio; N = number of events; P = P value that corresponds to a test of the main

effect or interactions.
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