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Background: Information about breast cancer treatment and
prevention in African American women is scant, and recom-
mendations for therapy from clinical trials for breast cancer
are based primarily on data obtained from white women.
Methods: We compared the effects of tamoxifen on risk of
contralateral breast cancer and thromboembolic events in
African American women and white women with a history of
primary breast cancer. Data from 13 National Surgical Ad-
juvant Breast and Bowel Project clinical trials were pooled
for analyses of time to contralateral breast cancer as a first
event (eight trials and 10 619 patients) and of time to any
thromboembolic phenomenon as a first event (all 13 trials
and 20 878 patients). Risk factors for contralateral breast
cancer and thromboembolic events among all women were
determined using univariate proportional hazards models.
(For each racial group, the rate of events associated with
tamoxifen use was calculated as the ratio of the incidence
rate with tamoxifen to that without tamoxifen.) Proportional
hazards regression models were used to calculate 95% con-
fidence intervals (CIs) and risk ratios. All statistical tests
were two-sided. Results: Risk factors for contralateral breast
cancer were body mass index (BMI) and lymph node posi-
tivity; those for thromboembolic events were BMI and age.
In women of both ethnicities with estrogen receptor–positive
breast cancer, those who took tamoxifen experienced a sim-
ilar reduction in contralateral breast cancer (risk ratio for
African American women � 0.74, 95% CI � 0.46 to 1.17, n
� 690; risk ratio for white women � 0.76, 95% CI � 0.59 to
0.98, n � 9929; P � .92). Tamoxifen was also associated with
an increase in thromboembolic events. The relative risk for
thromboembolic events was higher in both African Ameri-
can and white women treated with tamoxifen and chemo-
therapy than in those who were treated with tamoxifen alone
(risk ratio for African American women � 10.70, 95% CI �
5.94 to 19.28 versus 2.16, 95% CI � 1.26 to 3.71; n � 1842;
risk ratio for white women � 15.49, 95% CI � 9.53 to 25.17
versus 3.13, 95% CI � 2.04 to 4.79, n � 19 036), and this
effect was similar between the races (P � .10). Conclusions:
African American and white women appear to have the
same risks of contralateral breast cancer and thromboem-
bolic events in response to tamoxifen treatment. [J Natl
Cancer Inst 2004;96:1762–69]

Women who have been diagnosed with breast cancer have an
increased risk of developing cancer in the opposite or contralat-
eral breast (1–8); between 2% and 15% of these women will
develop contralateral breast cancer in their lifetime, depending
on age at diagnosis and other factors, including histologic type
of the primary tumor and obesity (2,4,9). Incidence rates of
contralateral breast cancer by age are higher in all age categories

than are incidence rates of first primary breast cancer in the
general population.

Large randomized trials have demonstrated that women with
a history of early-stage primary breast cancer who are treated for
5 years with tamoxifen have an overall 47% reduction in rate of
contralateral breast cancer (10). The National Surgical Adjuvant
Breast and Bowel Project (NSABP) protocol B-14, in which
tamoxifen was compared with placebo in a double-blind trial of
women with estrogen receptor (ER)–positive, node-negative
breast cancer, showed a 10-year cumulative incidence of con-
tralateral breast cancer of 6.1% in placebo-treated patients ver-
sus 3.8% (P � .007) in tamoxifen-treated patients (11). A
population-based, nested case–control study conducted at con-
ventional medical practices found a 50% (matched odds ratio �
0.5, 95% CI � 0.3 to 0.9) reduction of contralateral breast cancer
in women who took tamoxifen for more than 1 year compared
with those who did not (12). The rationale for tamoxifen chemo-
prevention in breast cancer trials was based on the reduction in
contralateral breast cancer observed in tamoxifen treatment tri-
als. The NSABP’s Breast Cancer Prevention Trial showed a
49% reduction (95% CI � 0.39 to 0.66; P�.001), relative to
placebo, in the incidence of invasive breast cancer in otherwise
healthy women with increased risk of developing the disease
who took tamoxifen for 5 years (13). An overview analysis of
four prospective breast cancer prevention trials reported a 38%
reduction (95% CI � 18 to 46%) in the incidence of breast
cancer in patients treated with tamoxifen compared with those
who took placebo, (14–17), and the Italian Randomized Trial of
Tamoxifen recently reported an 82% reduction among a high-
risk population at 81 months (18).

The clear benefit of tamoxifen treatment demonstrated in
these trials was based largely on results from white women.
Relatively few data exist on the effect of tamoxifen in reducing
primary and contralateral breast cancer in African American
women. Moreover, tamoxifen use is associated with an increase
in thromboembolic events (19,20), but few data exist on the
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effects of tamoxifen on thromboembolic events among African
Americans, a population known to have risk factors for throm-
boembolic events, e.g., cardiovascular diseases and obesity. In
this article, we present the results of analyses addressing two
aspects of tamoxifen use in African American patients: 1)
whether there is a difference in contralateral breast cancer oc-
currence in white and African American patients after treatment
with tamoxifen for primary breast cancer and 2) whether the
effect of tamoxifen on rates of thromboembolic events is differ-
ent in white and African American patients who take this drug.

SUBJECTS AND METHODS

Analyses are based on data from African American and white
breast cancer patients who took part in 13 NSABP trials (Table
1). Two parallel analyses were carried out, one with time to
contralateral breast cancer as a first event and one with time to
any thromboembolic phenomenon as a first event. Previous
versions of these analyses have been presented (22,23). Throm-
boembolic phenomenon events included superficial phlebitis,
deep vein thrombosis with or without hospitalization, and pul-
monary embolism. If a thromboembolic phenomenon occurred
after a second primary cancer (including contralateral breast
cancer) or a disease recurrence, it was excluded from the throm-
boembolic phenomenon analysis. All deep vein thrombosis and
pulmonary emboli were items prompted on trial-based toxicity
reports. Source documents were reviewed centrally by clinical
staff at the NSABP.

NSABP Trials

Breast cancer patients who participated in adjuvant treatment
trials were considered for inclusion in this analysis. As shown in
Table 1, these trials targeted a variety of patient populations in
terms of axillary lymph node involvement, ER status, and other

patient characteristics. In addition, these trials evaluated a vari-
ety of treatment approaches (both local and systemic) and reg-
imens differing in specific aspects of chemotherapy and hor-
monal therapy.

Patients

For the analysis of contralateral breast cancer, data were
pooled from NSABP protocols B-14, B-15, B-16, B18 (postop-
erative chemotherapy arm only), B-20, B-21, B-22, and B-25.
To account for the evolving belief that tamoxifen treatment is
effective primarily in ER-positive patients and for the data
suggesting a strong concordance between the hormone receptor
status of primary breast cancer and contralateral breast cancer,
we limited the analysis to ER-positive patients (21). The proto-
cols examined in this analysis included 10 619 ER-positive
women, 494 of whom experienced contralateral breast cancer as
a first event following treatment for a primary breast cancer.
Pooled data over all eight trials showed similar adherence to
treatment among African American and white patients (data not
shown).

Data from all patients in the contralateral breast cancer anal-
ysis were included in the analysis of thromboembolic phenom-
ena. In addition, ER-negative patients from the same protocols
were included in this analysis, as were patients from the NSABP
B-13, B-19, and B-23 protocols. Patients from NSABP protocols
B-17 and B-24 were included in this analysis, because we
believe that ductal carcinoma in situ (DCIS) presents no poten-
tial bias with respect to thromboembolic phenomena as an end-
point. Taken together, the protocols examined in the analysis of
thromboembolic phenomena included 20 878 women, 608 of
whom experienced thromboembolic phenomena as a first event
following primary breast cancer treatment. All patients gave
written consent to participate in this study.

Table 1. Characteristics of National Surgical Adjuvant Breast and Bowel Project trials B-13 through B-25

Trial
No. of

patients*
Axillary lymph node

status
Estrogen receptor

status Treatment Other characteristics

B-13 731 Negative Negative No drug vs. methotrexate/fluorouracil
B-14 2817 Negative Positive Placebo vs. tamoxifen
B-15 2295 Positive Positive and negative AC vs AC 3 CMF vs. CMF
B-16 833 Positive Positive and negative TAM vs. ACT vs. PFT or PAFT
B-17 813 Negative or unknown Positive and negative No therapy vs. XRT DCIS
B-18 1493 Clinically positive and

negative
Positive and negative AC pre-op vs. AC post-op

B-19 1074 Negative Negative Methotrexate 3 fluorouracil vs. CMF
B-20 2299 Negative Positive TAM vs. methotrexate 3 fluorouracil 	 TAM

vs. CMF 	 TAM
B-21 968 Negative Positive and negative XRT 	 placebo vs. breast

XRT 	 TAM vs TAM alone
Occult disease, all patients

Rx with lumpectomy 	
axillary dissection

B-22 2254 Positive Positive and negative Standard AC vs. intensified AC (CY dose
1200 mg/m2 � 2 vs. intensified AC (CY
1200 mg/m2 � 4

B-23 1955 Negative Negative CMF vs. AC � TAM vs. placebo
B-24 1798 Negative or unknown Positive and negative Placebo vs. TAM DCIS
B-25 2508 Positive Positive and negative AC (CY-1200 mg/m2 � 4) vs.

AC (CY 2400 mg/m2 � 2 vs.
AC (CY 2400 mg/m2 � 4) all
	 G-CSF

*Total number of eligible, randomly assigned patients with follow-up on each trial.
Abbreviations: AC � adriamycin and cyclophosphamide; CMF � cyclophosphamide; methotrexate, and 5-fluorouracil; TAM � tamoxifen; ACT � adriamycin,

cyclophosphamide, and tamoxifen; PFT � L-PAM, 5-flurouracil, and tamoxifen; PAFT � L-PAM, adriamycin, 5-flurouracil, and tamoxifen; XRT � X-ray therapy;
CY � cyclophosphamide; DCIS � ductal carcinoma in situ.
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Statistical Methods

For both contralateral breast cancer and thromboembolic
phenomenon analyses, the primary question was whether Afri-
can American and white patients differed in the association of
tamoxifen treatment with contralateral breast cancer and throm-
boembolic phenomena. Incidence rates of contralateral breast
cancer and thromboembolic phenomenon were calculated per
1000 person-years for African American and white patients who
did and did not use tamoxifen. For each racial group, the
unadjusted relative risk of event associated with tamoxifen use
was calculated as the ratio of the incidence rate with tamoxifen
to the incidence rate without tamoxifen. The 95% confidence
intervals for unadjusted risk ratios were calculated using pro-
portional hazards regression models. The proportionality as-
sumption was checked graphically using log cumulative hazard
plots. All statistical tests were two-sided. P values less than .05
were deemed statistically significant. To determine statistical
significance of racial differences in association of tamoxifen
treatment with contralateral breast cancer and thromboembolic
phenomenon, proportional hazards regression was used to assess
the statistical significance of a race–tamoxifen interaction term
in models that included race (African American, white) and
tamoxifen use (Y/N) as main effects.

Before the inclusion of race and tamoxifen use as model
terms, potential confounding variables, including two-factor in-
teractions, were added in a forward stepwise fashion. Main
effects and interactions were retained for adjustment if they were
statistically significant. For the contralateral breast cancer ana-
lysis, potential confounders were protocol, body mass index
(BMI � 25.7, � 25.7), age (�50 years, 50–60 years and �60
years), positive lymph nodes at initial surgery (0, �1), lobular
invasive disease (Y/N), and chemotherapy (Y/N). The cut point
for BMI was set at the median value and for age was set at 50
years as a surrogate indicator for menopause. The additional age
cut point of 60 years was added to identify older patients. The
thromboembolic phenomenon analysis included the same poten-
tial confounders with the addition of ER status (positive, nega-
tive). Also, when interactions were found between chemother-
apy and tamoxifen and between positive lymph nodes and
tamoxifen in the thromboembolic phenomena analysis, the
three-way interactions with race were assessed to determine
whether the two-way interactions differed by race. In addition to
assessing the statistical significance of the race–tamoxifen inter-

action, the models were used to calculate adjusted relative risks
(hazard ratios) and 95% confidence intervals (CIs) for event risk
associated with tamoxifen use for African American and white
patients.

RESULTS

Patient Characteristics

The characteristics of the patients studied in the contralateral
breast cancer and thromboembolic phenomenon analyses are
shown in Tables 2 and 3, respectively. For the patient subset
included in the contralateral breast cancer analysis, African
American patients were somewhat younger on average than
white patients (median � 50.0 years and 52.0 years, respec-
tively), had larger tumors (median diameter � 2.5 cm and 2.0
cm), and had higher BMI (median � 28.5 kg/m2 and 25.4
kg/m2). In addition, African American patients had a higher
percentage of positive lymph nodes (56.5% versus 47.2%), a
lower likelihood of tamoxifen treatment (52.8% versus 60.4%),
and a lower percentage of lobular invasive disease (7.5% versus
9.3%). The difference in percentage of lobular disease in the two
racial groups was not statistically significant, but the remaining
differences were. In the patient subset analyzed for thromboem-
bolic phenomena, all measured parameters were statistically
significantly different between the two racial groups, including
percentage of lobular invasive disease (Table 2). In addition,
African American patients had a lower percentage of ER-
positive tumors than white patients (714 [43.7%] versus 10 276
[62.8%], P�.001). Racial differences in patient demographics
are difficult to interpret given that they could have been caused
by patient selection in recruitment to the various protocols.

Contralateral Breast Cancer

Pooled contralateral event rates per 1000 person-years by
race and tamoxifen use are shown in Table 4. The limited
numbers of African American women in each protocol and of
contralateral breast cancer events among these women made
protocol-specific contralateral breast cancer rates difficult to
estimate. Pooled across protocols, the contralateral breast cancer
rates among African American women were 7.06 (95% CI �
4.04 to 11.47) contralateral breast cancers per 1000 person-years
in women who did not receive tamoxifen and 4.84 (95% CI

Table 2. Patient characteristics by race in patients included in the analyses of contralateral breast cancer (n � 10 619)*

Characteristic/parameter
African American patients

(n � 690)
White patients

(n � 9929) P

Age at surgery (y), median (IQR) 50.0 (17.0) 52.0 (16.0) �.001

Tumor diameter (cm), median (IQR) 2.5 (1.5) 2.0 (1.5) �.001

Body mass index (kg/m2), median (IQR) 28.5 (7.5) 25.4 (6.9) �.001

Positive lymph nodes, n (%) 390 (56.5) 4687 (47.2) �.001

Tamoxifen treatment, n (%) 364 (52.8) 6000 (60.4) �.001

Lobular invasive disease, n (%) 26 (7.1) 494 (9.3) .162

*Comparisons between racial groups were two-sided and made using rank sum tests for continuous variables and Fisher’s exact tests for discrete variables. IQR
� interquartile range.
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�2.65 to 8.12) contralateral breast cancers per 1000 person-
years in women who did. The crude estimated relative risk of
contralateral breast cancer in African American women with and
without tamoxifen is therefore 4.84/7.06 � 0.69 (95% CI � 0.33
to 1.40). The corresponding figures among white women are
7.67 (95% CI � 6.72 to 8.73) contralateral breast cancers per
1000 person-years without tamoxifen treatment and 4.51 (95%
CI � 3.95 to 5.13) contralateral breast cancers per 1000 person-
years with tamoxifen treatment. The crude relative risk estimate
in white women was therefore 4.51/7.67 � 0.59 (95% CI � 0.49
to 0.71).

The relationship between time to contralateral breast cancer
and the presence of individual risk factors was explored using
proportional hazards regression. When potential confounding
variables were assessed in a univariate fashion, both high BMI
(P � .01) and the presence of positive lymph nodes (P � .01)
were statistically significantly associated with time to contralat-
eral breast cancer. Neither the race–BMI nor the race–nodes
interaction term was statistically significant.

Proportional hazards modeling for time to contralateral breast
cancer, with adjustment for protocol, age, BMI, and the presence
of positive lymph nodes, yielded the estimates of relative risk
after tamoxifen use in African American and white patients of
0.74 (CI � 0.46 to 1.17) and 0.76 (CI � 0.59 to 0.98), respec-
tively (Table 4). The interaction between race and tamoxifen use
was not statistically significant (P � .92).

Thromboembolic Phenomena

Thromboembolic phenomena event rates per 1000 person-
years by race and tamoxifen use are shown in Table 5. Pooled
across protocols, the thromboembolic phenomena rates among
African American women were 4.80 (95% CI � 3.01 to 7.27)
thromboembolic phenomena per 1000 person-years with tamox-
ifen treatment and 2.85 (95% CI � 1.76 to 4.35) thromboem-
bolic phenomena per 1000 person-years without tamoxifen treat-
ment. The crude estimated relative risk of thromboembolic
phenomena with and without tamoxifen in African American
women was therefore 4.80/2.85 � 1.68 (95% CI � 0.93 to 3.07).
The corresponding figures among white women were 6.17 (95%
CI � 5.60 to 6.79) and 1.95 (95% CI � 1.64 to 2.29) throm-
boembolic phenomena per 1000 person-years with and without
tamoxifen treatment, respectively. The crude relative risk esti-
mate for white women was 6.17/1.95 � 3.16 (95% CI � 2.63 to
3.83).

The relationship between time to thromboembolic phenom-
ena and individual risk factors was explored using proportional
hazards regression. When potential confounding variables were
assessed in a univariate fashion, high BMI (P � .01) and age
(P � .01) were statistically significantly associated with time to
thromboembolic phenomena. Neither BMI nor age associations
differed between African American and white patients (i.e.,
race–BMI and race–age interaction terms were not statistically

Table 4. Incidence rates of contralateral breast cancers per 1000 person-years by race and tamoxifen use*

Race
Tamoxifen
treatment

No. of
patients
at risk

No. of
events

Rate per 1000
person-years

(95% CI)

Unadjusted relative
risk

(95% CI)†

Adjusted relative
risk

(95% CI)‡

African American Yes 364 14 4.84 (2.65 to 8.12) 0.59 (0.39 to 0.89) 0.74 (0.46 to 1.17)
No 326 16 7.06 (4.04 to 11.47)

White Yes 6000 232 4.51 (3.95 to 5.13) 0.59 (0.50 to 0.71) 0.76 (0.59 to 0.98)
No 3929 232 7.67 (6.72 to 8.73)

*The relative risk referred to is the risk of contralateral breast cancer with versus without tamoxifen use. CI � confidence interval.
†Ratio of rates per 1000 person-years with tamoxifen to without tamoxifen.
‡Hazard ratio from proportional hazards modeling adjusted for protocol, age, BMI, and positive lymph nodes. The interaction between race and tamoxifen use

was not statistically significant (two-sided P � .92).

Table 3. Patient characteristics by race in patients included in the analysis of thromboembolic phenomena (n � 20 878)*

Characteristic/Parameter
African American patients

(n � 1842)
White patients
(n � 19 036) P*

Age at surgery (y), mean (IQR) 47.0 (17.0) 51.0 (17.0) �.001

Tumor diameter (cm), median (IQR) 2.5 (1.5) 2.0 (1.5) �.001

Body mass index (kg/m2), median (IQR) 29.0 (8.4) 25.4 (6.8) �.001

Positive lymph nodes n (%) 823 (44.7) 7686 (40.4) �.001

Positive estrogen receptor status, n (%) 714 (43.7) 10 276 (62.8) �.001

Tamoxifen treatment, n (%) 710 (38.6) 9002 (47.3) �.001

Lobular invasive disease, n (%) 36 (3.0) 692 (5.8) �.001

*Comparisons between racial groups were two-sided and were made using rank sum tests for continuous variables and Fisher’s exact tests for discrete variables.
IQR � interquartile range.
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significant). In the proportional hazards model of time to throm-
boembolic phenomena, stepwise model fitting resulted in the
inclusion of protocol, age, BMI, number of positive lymph
nodes, ER status, and chemotherapy as adjustment factors. In
addition, the association of tamoxifen with time to thromboem-
bolic phenomena depended on whether a patient received che-
motherapy (chemotherapy–tamoxifen interaction, P � .001).
However, the interaction was not affected by race (test for
race–chemotherapy–tamoxifen interaction, P � .82). Among
African American patients, the relative risk for thromboembolic
phenomena association with tamoxifen use was 10.70 (95% CI
� 5.94 to 19.28) among patients treated with chemotherapy and
2.16 (95% CI �1.26 to 3.71) for patients who were not treated
with chemotherapy (Table 6). The corresponding relative risks
among white patients were 15.49 (95% CI � 9.53 to 25.17) and
3.13 (95% CI � 2.04 to 4.79), respectively.

We also observed an interaction between tamoxifen and the
number of positive lymph nodes (P � .03). Specifically, the
elevated risk of thromboembolic phenomena associated with
tamoxifen increased with the presence of positive lymph nodes
(0 versus 1–3 versus �4). However, the three-way interaction of
race, tamoxifen treatment, and number of positive nodes was not
statistically significant. After adjusting for race, tamoxifen treat-
ment, and number of positive lymph nodes, the association of
race with thromboembolic phenomena was statistically signifi-
cant (P � .03). Specifically, African American patients had a
lower risk of thromboembolic phenomena than did white pa-
tients (RR � 0.69, 95% CI � 0.49 to 0.96). However, the
interaction between race and tamoxifen treatment was not sta-
tistically significant (P � .10; Table 5).

DISCUSSION

This study examined what is, to our knowledge, the largest
number of African American patients with early-stage breast
cancer whose contralateral breast cancer and thromboembolic
phenomenon rates have been examined. We found no evidence
for racial differences in the effect of tamoxifen in reducing the
incidence of contralateral breast cancer. Tamoxifen did increase
the rate of thromboembolic phenomena but did so to a similar
degree in both racial groups. Univariate analysis showed that
BMI and age were risk factors for thromboembolic phenomena
in both groups. The degree of the increased risk of thromboem-
bolic phenomena associated with tamoxifen depended on
whether the patient received chemotherapy and was observed in
both African American and white patients (Table 5).

The results of breast cancer treatment trials are often used in
chemoprevention clinical trials. Because relatively small num-
bers of African American women participate in breast cancer
treatment trials, questions have been raised regarding the gen-
eralizability of findings about chemoprevention obtained from
an aggregate group to African Americans. Many questions about
the efficacy of tamoxifen as a chemopreventive agent come from
women who are potential candidates for prevention studies who
are unfamiliar with the drug or not aware of its use in treatment
for all women with ER–positive breast cancer.

Our pooled protocols included trials that used chemotherapy
agents (e.g., cyclophosphamide, anthracycline containing regi-
mens) reported to reduce the incidence of contralateral breast
cancer (2,24). Although our data did not show a reduced risk of
contralateral breast cancer after chemotherapy, several studies
have compared the efficacy of chemotherapy treatment between
different racial and ethnic groups and have found similar out-
comes for ER-positive patients, including rates of contralateral
breast cancer as a site of recurrence or second primary tu-
mor(25). Prognostic factors for breast cancer in African Amer-
ican and white women have been studied in clinical trials, but
factors possibly associated with the development of contralateral
breast cancer were not assessed (26). One study reported an
increased risk of contralateral breast cancer in African American
women from the Surveillance, Epidemiology, and End Results
(SEER1) database (rate ratio � 1.20, 95% CI � 1.08 to 1.33),
but specific information on the treatment used was not collected
(27). We are unaware of studies that show differences in me-
tabolism of tamoxifen between racial groups, but some investi-
gators suggest further evaluation of the cytochrome P450 system
and insulin-like growth factor in African Americans and whites
as indicators of a potential difference (28). Our data do not

Table 5. Incidence rates of thromboembolic phenomena per 1000 person-years by race and tamoxifen use

Race
Tamoxifen
treatment No. at risk

No. of
events

Rate per 1000
person-years

Unadjusted relative risk
(95% CI)†

African American Yes 710 22 4.80 (3.01 to 7.27) 2.17 (1.38 to 3.39)
No 1132 21 2.85 (1.76 to 4.35)

White Yes 9002 420 6.17 (5.60 to 6.79) 3.19 (2.64 to 3.85)
No 10034 145 1.95 (1.64 to 2.29)

*The relative risk referred to is the risk of thromboembolic phenomena with versus without tamoxifen use.
†Hazard ratio from proportional hazards modeling including race, tamoxifen, and race–tamoxifen interaction. The interaction between race and tamoxifen was not

statistically significant in the unadjusted model (two-sided P � .10).

Table 6. Relative risks of thromboembolic events with tamoxifen use by race
and chemotherapy treatment

Race

Treatment
with

chemotherapy

Adjusted relative
risk

(95% CI)*

African American Yes 10.70 (5.94 to 19.28)
No 2.16 (1.26 to 3.71)

White Yes 15.49 (9.53 to 25.17)
No 3.13 (2.04 to 4.79)

*Hazard ratio (HR) comparing time to thromboembolic events in patients who
took tamoxifen with that in patients who did not. Hazard ratios were obtained
from proportional hazards modeling adjusted for protocol, age, body mass index,
positive lymph nodes, estrogen receptor status, and use of chemotherapy. The
interaction between race and tamoxifen use was not statistically significant
(two-sided P � .10).
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support the hypothesis that substantial pharmacokinetic differ-
ences resulting in different clinical effects exist between the two
racial groups, regardless of protocol.

Most studies have shown no association between contralat-
eral breast cancer rates and lymph node positivity (3,4). In our
study, lymph node positivity was associated with increased risk
of contralateral breast cancer among both white and African
American women. One report (29) showed a relative hazard
ratio of contralateral breast cancer of 0.28 (95% CI � 0.13 to
0.62) in patients with positive lymph nodes or tumor size greater
than 3 cm who received tamoxifen compared with those who did
not compared with a relative hazard ratio of 0.85 (95% CI �
0.49 to 1.46) for low-risk, lymph node–negative patients, but no
increased risk of contralateral breast cancer in the high-risk
group was observed. The African American women in our study
had larger tumors and more lymph node–positive cancers than
the white women, but the reduction in contralateral breast cancer
due to tamoxifen was similar in both groups. These findings
seem consistent with the concept that the stage of a tumor does
not affect contralateral breast cancer rate. The median age at
time of surgery of contralateral breast cancer events is lower
among African Americans (50 years of age, range � 22 to 74
versus 52 years of age, range � 21–78 for whites; P�.001).
Younger women with HER-2/neu–positive tumors have been
reported to have increased rates of contralateral breast cancer (by
70%); 38% of the patients were treated with tamoxifen and 71%
were treated with chemotherapy (8). Studies comparing younger
African American and white women who express HER-2/neu
and developed contralateral breast cancer have not been reported.

Lobular carcinoma histology has been associated with an
increased risk of contralateral breast cancer. Lobular carcinoma
rates among whites are reported to be twice those in African
Americans (1–4,19,30–32). Anderson et al. (30) suggest similar
patterns in the increase of incidence of lobular cancer over the
past two decades, lower frequencies of it in African Americans,
and an ethnic cross-over at younger ages. Our data showed no
association of lobular carcinoma histology with the development
of contralateral breast cancer in the two racial groups.

BMI is associated with increased rates of contralateral breast
cancer in both white and African American women (33–35). A
recent analysis of women treated on NSABP protocol B-14
showed no difference in treatment outcomes in obese women
compared with lean women but 10-year cumulative incidences
of contralateral breast cancer of 3.3% in underweight-to-normal-
weight women (BMI � 18.5 to 24.9 kg/m2) and 5.6% in obese
women (BMI � 30.0 kg/m2) (hazard ratio � 1.58, CI �1.10 to
2.25). Similar increases in contralateral breast cancer rates were
observed in both premenopausal and postmenopausal women
(9). African American women have higher BMI on average, than
white women, and it has been reported that more than half of
African American women 40 years of age or older are obese and
more than 80% are overweight (36). Most women in our study
did not meet the obesity criteria of BMI greater than 30 kg/m2.
Seventy-four percent of African American women in our con-
tralateral breast cancer analysis had a BMI of at least 25 com-
pared with 64.5% of the white women.

A North Carolina population-based case–control study com-
paring African American women and white women did not show
an inverse association between BMI and risk of breast cancer
among premenopausal African American women, something
that has been observed among premenopausal white women

(34). However, many younger black women were excluded from
the analysis because they were not premenopausal—possibly
due to their increased risk of fibroid tumors and surgically
induced menopause. When African American women younger
than 50 years of age at time of diagnosis were analyzed, those
with a higher BMI (in the third tertile ) had a 50% lower risk of
breast cancer than those with a low BMI (in the first tertile)—
results similar to those observed for white women. In this
population-based study, high waist-to-hip ratios were also asso-
ciated with increased breast cancer risk among all women. BMI
was not associated with increased risk of breast cancer among
postmenopausal women of either group. Other studies, which
included no racial minorities, have shown BMI as a breast
cancer risk factor in women under the age of 45 (37).

Results of venous thromboembolic events in the International
Breast Cancer Intervention Study reported 2.1-fold higher rates
(95% CI � 1.1 to 4.1) overall among women taking tamoxifen
compared with those taking placebo (38). Prolonged immobility
and major surgery within 3 months of the thromboembolic event
was the major determinant of risk in 42% of women on the
tamoxifen arm (OR � 4.7), women with or without tamoxifen.
These data were also supported by a meta-analysis of 28 000
women using tamoxifen in randomized trials (39). Our analysis
had similar results—among women treated only with tamoxifen
and not with chemotherapy, adjusted relative risks of thrombo-
embolic events in African American and white women were
2.16 and 3.13, respectively. The Genetic Attributes and Throm-
bosis Epidemiology Study, an ongoing case–control study in
Atlanta, has noted that known genetic risk factors for thrombo-
embolic events are rare among African Americans. Associated
etiologic factors for thrombosis in African Americans include
hypertension, diabetes, and kidney disease, whereas those in
whites are immobilization, cancer, and recent surgery (40).
Women in our studies were more likely to have better-controlled
comorbidities during treatment and to be healthier than women
in the general population. Cardiovascular risk factors for throm-
boembolic diseases among minorities are important consider-
ations when selective ER modulator agents are employed, espe-
cially as chemopreventive agents. Breast cancer risk and benefit
analysis tools that calculate risk indices report limitations for
minority groups (41). In our studies, the risk of thromboembolic
phenomenon with tamoxifen increased with increasing numbers
of positive lymph nodes with and without chemotherapy. The
risks of thromboembolic phenomenon associated with tamoxifen
use were not higher in African American than in white patients
(Table 6).

This study has several limitations. First, we lacked detailed
information about whether there was a family history of breast
cancer (and even if we’d had such information, the ages at which
diagnoses were made among family members). Second, data
from the Connecticut Tumor Registry that included approxi-
mately 160 African American women show cumulative inci-
dence rates, independent of race, for DCIS at 5 and 10 years of
4.3 and 6.8 and of 11.9 and 13.9 for lobular carcinoma in situ
(LCIS) (42). The studies we analyzed for contralateral breast
cancer excluded patients with histories of DCIS or LCIS, but the
effects we observed were also independent of race. Third, our
database does not include sufficient numbers of patients in
individual categories of venous thromboembolic phenomena,
(e.g. pulmonary emboli) to permit detection of an association
between race or race–tamoxifen interaction. In addition, report-
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ing of thrombophlebitis for these treatment trials required only
the presence or absence of superficial thrombophlebitis; infor-
mation about diagnosis, treatment, and anatomical location was
not available. Although superficial thrombophlebitis is thought
of as a benign disease (and data about its progression in the
venous system are scant), the overall risk of extension into the
deep venous system is 3.1% with a recurrence rate of 15%–20%
(43,44). Further studies are needed on superficial thrombophle-
bitis in healthy, at-risk cancer populations, because occurrence
may increase the importance of identifying risks for developing
thromboembolic events. Further studies are needed on superfi-
cial thrombophlebitis in healthy, at-risk cancer populations to
determined if the occurrence is associated with increased risk or
progression of thromboembolic phenomena. Lastly, these data
represent women who enrolled into clinical trials and therefore
may not adequately represent the entire population of women
treated for breast cancer. However, because the clinical trial
patients in this study represent a heterogeneous health status and
lifestyle population, even given the stringent criteria required for
clinical trial eligibility, they provide information relevant to
breast cancer treatment and prevention in the general population.

Our data provide evidence that tamoxifen is equally effective
in reducing the incidence of contralateral breast cancer in Afri-
can American and in white women who have been diagnosed
with invasive breast cancer. We identified BMI and lymph node
positivity as risk factors for contralateral breast cancer in both
African Americans and whites. Rates of thromboembolic phe-
nomenon were not higher in African American patients than in
white patients, and the relative risk of thromboembolic phenom-
enon after using tamoxifen was not higher in African Americans
than in whites. The detriment of tamoxifen seemed to be greater
in chemotherapy-treated patients. In addition, we identified BMI
and age as univariate risk factors for thromboembolic phenom-
enon. It is not unreasonable to extrapolate these findings to the
prevention setting. Our data therefore provide further support for
the need to assess an individual woman’s health and personal
history, not only her race and ethnicity, to determine the benefits
and risks of tamoxifen as a chemopreventive agent.
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NOTES

1Editor’s note: SEER is a set of geographically defined, population-based,
central cancer registries in the United States, operated by local nonprofit orga-
nizations under contract to the National Cancer Institute (NCI). Registry data are
submitted electronically without personal identifiers to the NCI on a biannual
basis, and the NCI makes the data available to the public for scientific research.
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