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Abstract

Objective—Population-based studies suggest that Black women with localized endometrial
cancer have shorter survival compared to White patients because of inequalities in treatment. The
purpose of this investigation was to determine if there is a racial disparity in outcome between
Black and White patients with early stage endometrial cancer treated similarly in a clinical trial
setting.

Methods—A retrospective review of 110 Black and 1049 White patients with stage | and 11
endometrial cancer was performed using data from a randomized, placebo controlled trial
performed by the Gynecologic Oncology Group (GOG) that evaluated postoperative estrogen
replacement therapy (ERT) and the risk of cancer recurrence. Demographic, pathologic, treatment
and outcome related data were collected and analyzed using regression and survival analysis.

Results—Estimates of recurrence-free survival (RFS) suggested that Black patients may be more
likely to have disease recurrence, particularly those on ERT. Within a median follow-up of three
years, 5 of 56 Black endometrial cancer patients in the ERT group were identified with recurrent
disease compared to only 8 of 521 White patients. Adjusted for age, BMI and tumor grade, the
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relative risk of recurrence among Blacks in the ERT group was 11.2 (95% CI: 2.86-43.59,
p=0.0005).

Conclusions—Our findings suggest that RFS may be shorter among Black women with stage |
endometrial cancer, even in a clinical trials setting in which patients receive similar treatment and
followup. This increased risk of recurrence appears to be most evident in Black women with
endometrial cancer who maintain ERT following primary treatment.
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Introduction

In the United States, Black women have higher mortality rates for cancer compared to other
racial groups, particularly among malignancies that affect the uterus [1]. Although only 7%
of the 40,000 newly diagnosed cases of endometrial cancer in 2005 occurred in Black
women, almost 14% of the women that died of their disease were Black [2]. According to
Surveillance Epidemiology and End Results (SEER) data published by the American Cancer
Society, approximately 80% more Blacks with endometrial cancer die of disease each year
compared with Whites [3]. The reasons for racial disparity in cancer outcome are
multifactorial and may be associated with barriers to access of care, inequalities in
treatment, higher rates of co-morbidities among minorities that affect therapy, and
differences in the types of tumors that are observed among Black women with endometrial
cancer [4-9].

Previous work by our group evaluated racial disparities in endometrial cancer outcome
while controlling for potential confounding prognostic factors. In a retrospective review of
advanced stage endometrial cancer patients participating in treatment trials conducted by the
GOG, we found that Black women had a 20% higher mortality rate compared to White
women even when receiving similar care in a clinical trial setting. This disparity persisted
despite controlling for demographic and pathologic confounding variables [10].

Management of localized endometrial cancer typically consists of hysterectomy and possible
surgical staging. Adjuvant therapy is given depending on pathologic features that would
predict a higher likelihood of recurrence (i.e. poor differentiation, deep myometrial invasion,
capillary lymphatic space involvement, or non-endometrioid histology). Although variations
in management of early stage endometrial cancer would appear to be less likely to be a
source of observed racial disparities in outcome, population-based studies have revealed that
Black women with stage | endometrial cancer have a worse overall survival compared to
White women [6]. The objective of our study was to determine whether RFS or overall
survival (OS) is different for stage | endometrial cancer patients in a clinical trial setting in
which patients received similar care, and in which data was collected in a manner that
facilitated analysis that controlled for confounding influences.
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We reviewed data from participants in GOG 137, a randomized double-blind trial of ERT
versus placebo in stage | or I endometrial cancer patients [11]. All patients were diagnosed
with primary, histologically confirmed, endometrial adenocarcinoma. Surgical management
consisted of a hysterectomy and surgical staging and other procedures were left to the
discretion of the surgeon. Patients were subsequently initiated on therapy versus placebo
within 20 weeks of their operative procedure. The primary endpoint was RFS, defined as the
time from randomization to recurrence and the secondary endpoint was OS, defined as the
time from randomization to death from all causes. Further details of the eligibility criteria
and results of the study have been previously published [11].

In the current analysis, we evaluated demographic data, as well as tumor characteristics in
the evaluation of outcome among Black and White women with stage | and Il endometrial
cancer. Racial designation as Black or White reflected a non-uniform collection of both self-
described and investigator-reported methods. Patients from other racial groups were
excluded from this analysis. RFS and OS distributions were estimated by Kaplan-Meier
method and differences by race or treatment group were compared using the logrank test.
The relative risk adjusted for age, BMI and tumor grade was also estimated using a Cox
proportion hazards model. These three variables were chosen for adjustment because they
showed differences in the distributions between white and black patients. The type of
hysterectomy was not included for adjustment due to relative small number of black patients
having LAVH (n=6), although it also showed somewhat difference in distribution between
white and black patients. All statistical analyses were performed using Statistical Analysis
System (SAS) version 9.1 (Cary, NC).

One thousand forty-nine (1049) White patients and 110 Black patients participated in GOG
137 trial. Patient characteristics by race are summarized in Table 1. Black women with
endometrial cancer were more likely to be older and have a larger body habitus in
comparison to White women enrolled in the trial. Although the depth of myometrial
invasion and the proportion of non-endometrioid histologic subtypes was similar in the
endometrial cancers from the two racial groups, Black women more often presented with
tumors that were poorly differentiated. A comparison of the clinical and pathologic features
revealed that the distribution of stage, histologic type, depth of myometrial invasion and
grade were similar among Blacks and Whites with endometrial cancer.

With a median follow-up period of 35 months, only 25 recurrences (20 Whites and 5
Blacks) (Table 2) and 43 deaths (34 Whites and 9 Blacks) were identified. The estimate of
RFS suggested that Black patients may be more likely to have disease recurrence (Logrank
test: p=0.085). Multivariate analysis adjusted for age, BMI and tumor grade showed that the
relative risk of disease recurrence for black patients versus white patients was 2.55 (95% ClI:
0.91-7.11, p=0.074). Analysis by treatment group indicated that the increased risk for Black
patients was observed among ERT group, but not in the placebo group (Figure 1A and 1B).
Five out of 56 Black endometrial cancer patients in ERT group were diagnosed with
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recurrent disease within three years of diagnosis compared to only eight out of 521 White
patients. In the ERT group, the relative risk for Black versus White patients adjusted for age,
BMI and tumor grade was 11.2 (95% CI: 2.86-43.59, p=0.0005).

A similar hormone-dependent association between race and OS was observed. A
comparison of OS estimates showed that Black patients with stage 1/l endometrial cancer
had increased mortality compared to White patients with disease (logrank test: p=0.015).
The relative risk between Black patients and White patients adjusted for age, BMI and tumor
grade was 2.24 (95% CI: 1.01-4.94, p=0.047). Subgroup analysis suggested that the racial
disparity in survival was only seen in the patients on ERT. In the ERT group, the adjusted
relative risk for Black versus White patients was 3.00 (95% CI: 1.06-8.50, p=0.038).

In an effort to further evaluate the relationship of race and ERT on outcome, we restricted
the study population to either Black or White patients to compare the ERT and placebo
groups (patient characteristics well balanced between ERT and placebo in either subgroup of
Black or White patients, data not shown). Black patients in the ERT group had a
significantly increased risk of disease recurrence compared to those in placebo group
(p=0.012) (Figure 2A). This relationship was not true for White women with endometrial
cancer (p=0.327) (Figure 2B).

Discussion

Multiple studies report that RFS and OS in endometrial cancer patients is shorter among
Blacks compared to Whites and that inequalities in treatment may be important in the
etiology of this racial disparity. The National Cancer Data Base Report on Endometrial
Cancer revealed that survival was poorer for Black women compared to Caucasian women,
even among patients with stage | disease [6]. In an analysis of almost 36,000 women with
stage | endometrial cancer (1600 of which were Black) the authors found that five-year
survival was 70% for Blacks and almost 95% for Whites. Among patients with stage |
disease, 7.7% of Black women did not undergo surgery, whereas 2.2% of White women did
not undergo surgery. Although Black women with endometrial cancer underwent lymph
node dissection more often than White women, approximately the same proportions of both
groups received postoperative adjuvant therapy [6]. Similar findings have been reported by
Maddison et al in an analysis of data from the Detroit area SEER [12]. Although these
studies suggest that a proportion of Blacks with endometrial cancer may not receive
appropriate surgical therapy, they do not take into account co-morbidities that might
influence whether a patient is offered surgery as part of their treatment. A Pattern of Care
analysis of the SEER database evaluated 320 White and 99 Black women with stage |
endometrial cancer and found that over 90% of women received guideline therapy and there
were no differences in primary surgery or adjuvant radiotherapy between Blacks and Whites
[13]. In our current study, all patients underwent hysterectomy for treatment of primary
disease. The frequency of postoperative adjuvant therapy was also similar suggesting that
differences in treatment did not account for the racial disparities in RFS and OS observed for
a subset of Blacks receiving ERT.
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Comparison of the demographic and clinical characteristics of Black and White patients
revealed some differences between the groups. Black women enrolled in this GOG trial
were more often older than the White participants, which can influence overall survival and
may even shorten RFS [14,15]. Although Black patients with endometrial cancer were more
likely to be obese or morbidly obese, recent data from the GOG has indicated that BMI does
not appear to correlate with RFS in patients with endometrial cancer [16].

Population based differences in survival among Black patients with endometrial cancer also
have been attributed to higher proportions of patients presenting with undifferentiated
tumors and cancers with non-endometrioid histology [5,6,8,9]. Sherman and Devesa showed
that 53% of the total mortality among Blacks was associated with non-endometrioid tumors
compared to only 36% of Whites [9]. In our current study, a relatively equal distribution in
the proportion of non-endometrioid tumors and the degree of myometrial invasion was noted
between Black and White patients with early stage (94% were stage 1) disease that were
enrolled in the study. However, Black women more often had poorly differentiated tumors,
which can be associated with a higher risk of recurrence. In an assessment of the clinical and
pathologic characteristics of the patients with recurrent disease, we did not observe a
significant differential proportion of undifferentiated tumors between Blacks and Whites
that ultimately recurred. Only one of the five recurrences among Black women had a tumor
that was poorly differentiated (Table 2).

Many previous studies have reported that rates of recurrence among endometrial cancer
patients appear to be unaffected by the use of postoperative ERT [17-20]. Because in vivo
growth of Ishikawa endometrial cancer cells are stimulated by exogenous estrogen, there is a
theoretical risk of estrogen stimulating residual cancer cells to develop into a recurrent
tumor [21,22]. Results from the WHI trial prompted closure of the GOG trial evaluating
postoperative estrogen therapy in endometrial cancer patients after the accrual rate slowed
substantially [23]. Our current findings have suggested that Black women with endometrial
cancer who maintain ERT postoperatively may be at an increased risk of cancer recurrence.
Although our findings reached statistical significance, limited numbers of outcome events
should prompt the reader to interpret these findings with caution. We purposely chose to
refrain from performing definitive multivariate analysis on the data because of the potential
error that can be associated with a limited sample size. Although the clinicopathologic
similarities between the Black and White patients suggest that the observed association
between race and outcome among patients taking ERT may be a “true” observation, this
could not be confirmed in the absence of definitive multivariate modeling. In addition, the
majority of patients in this study had stage 1A and IB disease with tumors that primarily
consisted of grade 1 and grade 2 disease. Therefore, there may be even greater uncertainty
regarding the association of hormone replacement therapy and recurrence of disease among
African Americans with more advanced stage or less differentiated tumors.

Previous studies have observed differences in the rates of molecular alterations in the tumors
from Black and White women with endometrial cancer suggesting that there may be a
biologic etiology for the racial disparities in recurrence and poor survival. Although the
majority of these studies have evaluated patients with advanced stage disease, Clifford et al
showed that mutant p53 was overexpressed three times more often in Blacks compared to
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Whites with stage | endometrial cancer [23-27]. Recurrence of cancer was observed more
than twice as frequent in cases with p53 overexpression as in cases with normal p53
expression. In addition, recurrence was seen in 14% of Blacks compared to only 8% of
Whites, suggesting that the frequency of p53 mutation may contribute to the racial disparity
in endometrial cancer survival [27]. In our current study, racial disparities in RFS and OS
were observed despite patients receiving similar followup in a clinical trial setting following
comparable surgery and adjuvant radiotherapy. These finding suggest a potential biologic
etiology, particularly since the racial disparity was observed only among those patients
receiving ERT. Variation in the metabolism of estrogen may be one possible explanation for
differences in recurrence noted among Blacks and Whites with endometrial cancer.
Although specific polymorphisms in genes involved in estrogen metabolism have been
associated with an increased risk of endometrial cancer in patients on long-term hormone
replacement therapy, there have not been any studies reporting a racial disparity in the
frequency of these genetic alterations and an associated risk of recurrence among patients
with endometrial cancer receiving estrogen following surgical treatment [28].

Recurrence of stage | endometrial cancer is more common among primary tumors with
grade 3 histology and Blacks more often have poorly differentiated tumors. However, only 1
of the 5 recurrent endometrial cancers among Blacks in this study was undifferentiated and
therefore we can't explain their worse RFS on the basis of a preponderance of grade 3
tumors. Since Estrogen Receptor (ER) is more commonly overexpressed among grade 1 and
2 tumors compared to grade 3, these findings suggest that estrogen has some influence on
recurrence in Blacks with stage | disease, particularly since the recurrences among Black
women were only noted among those patients receiving ERT. Previous reports have
suggested that hypersensitivity may occur in some breast cancers through hyperacetylation
of the ERa promoter or truncation of ER [29]. Investigation of racial differences in ER
expression among endometrial cancers has not been reported to date.

In conclusion, our findings suggest that racial disparities in RFS and OS in endometrial
cancer may be observed even among patients with early stage endometrial cancer who
receive similar followup. These data suggest that recurrent disease is more frequent among
Black women taking ERT, a finding that has not been previously reported. Because accrual
of patients onto a randomized trial involving estrogen is likely to be a challenge given the
adverse results associated with hormone replacement therapy, a definitive study to resolve
these findings is not likely to be forthcoming. Clinicians will continue to rely on limited
evidence-based information to support practice guidelines in the administration of estrogen
replacement therapy to endometrial cancer patients.
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Figure 1b: Kaplan-Meier Estimate of Recurrence-free Survival (RFS) for Patients
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Figure 2a
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