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Abstract

Introduction.—Although black patients with endometrial cancer (EC) have worse survival 

compared with white patients, the interaction between age/race has not been examined. The 

primary objective was to evaluate the impact of age at diagnosis on racial disparities in disease 

presentation and outcome in EC.

Methods.—We evaluated women diagnosed with EC between 1991 and 2010 from the 

Surveillance, Epidemiology, and End Results. Mutation status for TP53 or PTEN, or with the 

aggressive integrative, transcript-based, or somatic copy number alteration-based molecular 

subtype were acquired from the Cancer Genome Atlas. Logistic regression model was used to 

estimate the interaction between age and race on histology. Cox regression model was used to 

estimate the interaction between age and race on survival.

Results.—78,184 white and 8518 black patients with EC were analyzed. Median age at diagnosis 

was 3-years younger for black vs. white patients with serous cancer and carcinosarcoma (P < 

0.0001). The increased presentation of non-endometrioid histology with age was larger in black 

vs. white patients (P < 0.0001). The racial disparity in survival and cancer-related mortality was 

more prevalent in black vs. white patients, and in younger vs. older patients (P < 0.0001). 

Mutations in TP53, PTEN and the three aggressive molecular subtypes each varied by race, age 

and histology.

Conclusions.—Aggressive histology and molecular features were more common in black 

patients and older age, with greater impact of age on poor tumor characteristics in black vs. white 

patients. Racial disparities in outcome were larger in younger patients. Intervention at early ages 

may mitigate racial disparities in EC.

GRAPHICAL ABSTRACT

Impact of age of diagnosis on the proportion of the high-risk histology (upper left), adjusted risk 

of death (upper right), survival (lower left), and the proportion with a TP53 mutation, wildtype 
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PTEN, copy number variant (CNV) high subtype, mitotic transcript-based subtype and the cluster 

4 subtype in black compared with white endometrial cancer patients.
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1. Introduction

Endometrial cancer (EC) is the most common cancer of female reproductive organs in the 

United States [1]. The American Cancer Society estimates that 61,380 new cases of EC will 

be diagnosed in 2017 and 10,920 women will succumb to their disease [1]. The incidence 

for EC is similar for black and white women, but black women are 2.5 times more likely to 

die from EC [2]. Compared with white women, black women are diagnosed with higher 

stage and grade, higher-risk histology, and have worse survival [3,4]. Unfortunately, this 

disparity continues to grow at a rate that exceeds that of other racial or ethnic groups [5]. 

Racial disparities in EC are multifactorial with varying response to treatment, comorbidities, 

and genetic mutations being often cited reasons [4,6–10]. Racial differences have also been 

reported in prevalence of prognostic transcripts including PSPHL, SERPINA4, ITGA3, 

BET1L, FAM228B and HEATR6 [11–13], the aggressive copy number variant (CNV) high, 

somatic copy number alteration (SCNA) cluster 4 and transcript-based mitotic molecular 

subtypes [14], mutations in TP53 and PTEN [9,15], oncoproteins such as HER2 [8,16,17] or 

copy number alterations in 1q23 [18] in EC. Additionally, socioeconomic factors and access 

to care limitations contribute to racial variations seen in EC [19–21].

Age is an important prognostic factor and may provide insight on the racial disparities seen 

in EC, both from biologic and patient-care views [22]. Compared with younger women, 

older women tend to be diagnosed with higher stage and grade, more aggressive histology, 

greater depth of myometrial invasion, and have worse recurrence-free survival [19, 23–25]. 

Among black women these poor prognostic factors are more pronounced leading to inferior 

survival [19]. Previous studies examining race and age have discriminated young and old 

based on a single age threshold but did not evaluate the interaction between them [19,23,26]. 

Careful examination of the impact of increasing age at time of diagnosis may uncover 

reasons for racial disparities in EC, supporting the evaluation of alternate treatments and 

changes in practice guidelines.

Using data from the Surveillance, Epidemiology, and End Results (SEER) program, we 

investigated the impact of increasing age at diagnosis on racial disparity in EC between 

black and white women. To further investigate whether a difference in access to care may be 

a cause for the racial disparity seen in EC, we examined survival for black and white women 

when comparing women <65 and ≥65 years as Medicare is the primary health insurer for 

97% of Americans ≥65 years [27]. Lastly, we sought to determine whether prevalence in 

mutations and aggressive molecular subtypes varied by age at diagnosis and race in EC 

patients.
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2. Methods

This research investigation utilized public data from SEER and the Cancer Genome Atlas 

(TCGA). An institutional review board (IRB) waiver was obtained from Western IRB in 

accordance with use of publicly available de-identified data (14–1679).

2.1. SEER cohort

Data for this study were obtained from the 18 geographic region SEER program 

representing 26% of the United States population [28]. Patients with common EC histologic 

subtypes between 1991 and 2010 were selected using the following International 

Classification of Diseases for Oncology, Third Edition (ICD-O-3) [29] codes [S1 in the 

Supplement]. Eligible cases were dichotomized as endometrioid endometrial cancer (EEC) 

or non-EEC (serous, mixed, clear cell, and carcinosarcoma). EEC tumors were further 

classified based on grade (G) of the tumor (G1, G2, G3). Stage of disease was classified as 

local (stage IA or IB), regional (stage II-III), distant (stage IV), and unstaged. Patients 

diagnosed at advanced stage had regional or distant disease. Patients with in situ disease 

were excluded. Races other than black or white were also excluded. Patients with missing 

follow up time from diagnosis, vital status, stage or grade (EEC only) were removed from 

survival analyses. Patients with multiple primary malignancies were not excluded. Overall 

survival was the primary outcome. Cancer-related mortality and non-cancer mortality were 

also analyzed.

2.2. TCGA cohort

Clinical, mutation, molecular subtype and RNA sequencing data were obtained from TCGA. 

Mutation data for TP53 and PTEN for uterine corpus endometrial cancers (UCEC) were 

downloaded from Broad Institute Firehose data standardization run on Nov. 2015 [30]. 

TCGA UCEC provisional clinical data, and clinical data with molecular subtype annotation 

published in Nature [31] were extracted from cgdsr (version 1.2.5) package in R (version 

3.1.2) on Aug.18, 2016. This cohort included 291 eligible white patients (207 non-Hispanic 

white, 3 Hispanic white and 81 with unknown ethnicity) and 46 eligible black patients (22 

non-Hispanic black, 1 Hispanic black and 23 with unknown ethnicity). Mutation status for 

TP53 or PTEN was available in 219 patients. Molecular classification data were available 

for CNV high subtype in 204 patients, mitotic subtype in 300 patients, and SCNA cluster 4 

subtype in 327 patients.

2.3. Statistical methods

Impact of age at diagnosis and race on histologic subtype was evaluated using a logistic 

regression model, with odds ratio (OR) favoring non-EEC per 10-year increase in age or for 

black vs. white patients to indicate the strength of effect. The relationship between age and 

log(OR) of the risk of non-EEC was evaluated using a graphic method proposed by Hosmer 

and Lemeshow [32], with the assessment generally supporting a linear relationship. The 

model was also extended by adding an interaction term between age and race to determine 

whether impact of increasing age on subtype was consistent between racial groups. 

Distribution by histology was also calculated by 8 age groups (<50, 50–54, 55–59, 60–64, 

65–69, 70–74, 75–79 and ≥80 years) and the proportion of non-EEC against age was 
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illustrated graphically. An initial age threshold of 50 years was selected as a surrogate for 

menopausal status whereas the threshold of 65 years was utilized as a surrogate for 

improved access to care given Medicare eligibility [27]. A similar approach was applied to 

test associations across age, race and stage. Differences between categorical variables were 

evaluated using Chi-square test. The difference in age at diagnosis between white and black 

EC patients and by race and histology was examined using an analysis of variance test.

Survival analyses were performed to evaluate impact of age at diagnosis, at 10-year 

increments, in the 8 age groups listed above or dichotomized at 50 or 65 years of age, on 

racial disparity in outcome in EEC or non-EEC while controlling other available prognostic 

factors (S2 in the Supplement). Cox proportional hazards model was used as the primary 

outcome analysis to evaluate the risk of death from any cause. Secondary analyses of 

outcome were performed using Fine and Gray’s sub-distribution hazards model to evaluate 

the association between age/race and cumulative incidence of cancer-related and non-cancer 

deaths. To estimate the adjusted hazard ratio (HR) and 95% confidence interval (CI) for each 

age group, all survival analyses were performed stratified by stage, tumor grade and year of 

diagnosis for patients with EEC or by stage and year of diagnosis for patients with non-EEC. 

Patients with multiple primary malignancies were excluded from competing risk analyses. 

Adjusted survival functions were also obtained based on Cox model [33], with difference 

between groups displayed graphically.

TCGA data were analyzed to determine if the odds of presenting with a mutation in TP53 or 

PTEN, or with an aggressive molecular subtype varied by race and/or age of diagnosis. For 

these analyses, age was classified into two groups (<65 and ≥65 years). Molecular subtypes 

were combined as “non-aggressive” vs “aggressive;” with the latter defined as either copy 

number variant (CNV) high integrative molecular subtype, the mitotic transcript-based 

molecular subtype, or somatic copy number alteration (SCNA) cluster 4 molecular subtype 

as defined previously [31]. Differences in mutations or the aggressive molecular subtypes 

between age groups were compared using Fisher’s exact test, with odds ratio (OR) for age < 

65 vs ≥65 estimated from logistic regression modeling, using profile-likelihood method. 

Analyses were performed separately for black and white patients, but interaction between 

age and race was also pre-checked.

3. Results

There were 86,702 eligible women with EC in the SEER cohort including 75.7% with EEC 

and 25.3% with non-EEC (Table 1). Overall, 90.2% were white and 9.8% were black. The 

median age of the cohort was 64 years. Black women with EEC, serous or carcinosarcoma 

were diagnosed three years younger than white women (P < 0.0001). Median age at 

diagnosis (interquartile range [IQR]) for black vs. white women with uterine serous cancer 

was 67 (61–73) vs. 70 (63–77) and 67 (61–74) vs. 70 (61–74) for those with uterine 

carcinosarcoma, respectively. Median age at diagnosis and IQR, however, did not appear to 

vary significantly for black vs. white women with a mixed epithelial (P = 0.148) or clear cell 

(P = 0.143) carcinoma of the uterus.
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Older women were more likely to present with the higher-risk, non-EEC histology whether 

age at diagnosis was evaluated at 10-year increments or dichotomized at either age 50 or 65 

(Fig. 1A). Fig. 1B displays the dynamic incremental shift in prevalence of non-EEC 

histology for each 10-year increase in age at diagnosis. The most dramatic shifts in 

prevalence included reductions in EEC histology and increases in both uterine serous cancer 

and uterine carcinosarcoma (Fig. 1C). The impact of age was particularly profound in black 

EC patients (P < 0.0001 for interaction). Black EC patients were also more likely to present 

with advanced stage (Fig. 1D) but the relationship between age and stage was similar in 

black vs. white patients with EEC or non-EEC (P > 0.05 for interaction).

As of this analysis, 35% of white and 53% black EC patients had died, and the median 

follow-up time for the survivors was 7.6 years and 6.8 years, respectively. Black EC patients 

had worse survival than white women. The disparity in survival was greatest in women 

diagnosed <65 years old. The impact of race and age on survival was evident in patients with 

both EEC and non-EEC (Fig. 2). Racial disparity in survival in the younger age patients 

persisted after adjusting for other prognostic factors (Fig. 2B and E). In addition, race 

remained an independent predictor of worse survival in older age patients after controlling 

for age, stage and grade (Fig. 2C and F).

Fig. 3A illustrates the association between age at diagnosis on racial disparities, and the 

attenuated survival disparities in patients with both EEC and non-EEC. It was noted that the 

HR for black vs. white patients dropped below 1.5 around 65 years of age. The Forest plots 

in Fig. 3B show the larger adjusted HR for death in women diagnosed at <65 vs. ≥65 years 

old with EEC (1.80 vs. 1.21, P < 0.0001 interaction test) or the high-risk histology (1.89 vs. 

1.30, P < 0.0001 interaction test).

The racial disparity in survival was larger in EEC patients with G1/G2 vs. G3 disease (Fig. 

3B). The adjusted HR for black vs. white patients with local, regional or distant EEC was, 

however, very similar (P > 0.05 for interaction). In contrast, the racial disparity in survival 

was worse in non-EEC patients diagnosed with local or regional vs. distant disease (P = 

0.017 for interaction).

Adjusted competing risk analyses illustrated that the racial association with cumulative 

incidence in cancer-related deaths in both EEC and non-EEC was more dramatic in patients 

diagnosed at <65 compared with ≥65 years old (Fig. 3B). The racial association with 

cumulative incidence in non-cancer deaths was seen in patients diagnosed <65 years old, but 

not in those diagnosed ≥65 years old (Fig. 3B).

Relationships between age at diagnosis and race on the presentation of aggressive genomic 

alterations were analyzed in black vs white EC patients from TCGA. Mutations in TP53, 

wild-type PTEN and the three aggressive molecular subtypes have previously been shown to 

be associated with the high-risk histology [23]. Each of these aggressive molecular features 

were more common in black vs. white patients, and in women diagnosed at ≥65 vs. <65 

years old (Fig. 4). There was a suggestion from logistic regression analysis that the impact 

of age on mutations or molecular subtypes was greater in black than white patients. The 

odds ratio for presenting with the following aggressive molecular features in black vs. white 
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patients diagnosed at ≥65 and <65 years old was 9.8 vs. 2.9 for a TP53 mutation, 15.6 vs. 

2.0 for wild-type PTEN, 10.0 vs. 4.3 for CNV high subtype, 7.8 vs. 2.7 for the mitotic 

subtype, and 7.2 vs. 4.6 for the SNCA cluster 4 subtype, but all the interaction tests did not 

reach the level of statistical significance (P > 0.05 for all).

4. Discussion

This study demonstrates multiple important findings on the impact of age at diagnosis on the 

racial disparities seen in EC starting with differences in disease presentation and culminating 

in differences in survival. High-risk histology was more likely to be diagnosed at older ages 

and this association was stronger in black patients. Histology was similar in women 

diagnosed <50 years, but diverged in those diagnosed at ≥50 years of age. Worse survival 

was observed across all ages in black vs. white EC patients. The associated differences in 

survival and cancer-related mortality, however, decreased as age increased, especially among 

those ≥65 years. There was no difference in non-cancer mortality after age 65, but the 

disparity in cancer-related mortality persisted.

EECs are related to unopposed estrogen and have a favorable prognosis while the poorly 

differentiated non-EECs have worse prognosis [16]. Eleven percent of women developed EC 

<50 years old. In this subset, histology did not vary by race. However, black EC patients 

diagnosed >50 years had greater than a 50% chance of having a high-risk histology vs. about 

25% among white women. Nonetheless, literature regarding the increased prevalence of 

non-EECs in black vs. white patients has not described this risk as a function of increasing 

age [3,5, 34–37].

Molecular alterations may also explain at least some of the disparities reported between 

older vs. younger black and white EC patients. Prior studies have documented molecular 

alterations between black and white EC patients including racial differences in prevalence of 

prognostic transcripts [11–13], molecular subtypes [14], mutations [9,15], proteins [8,16,17] 

or copy number alterations [18]. For example, TP53 mutations and the aggressive molecular 

subtypes defined by TCGA [31] were more common in black vs. white EC patients [14] and 

associated with poor outcomes [8,14,15,17]. In contrast, PTEN mutations and certain 

transcripts were more common in white vs. black patients and associated with a more 

favorable outcome [9,12]. None of these studies evaluated whether any of these molecular 

alterations varied by age of diagnosis and race. We not only confirmed that mutations in 

TP53 and wild-type PTEN were significantly more common in black vs. white EC patients, 

but also showed that they were also more common in older vs. younger patients regardless of 

race.

Lastly, we recently reported that the integrative CNV high, mitotic transcript-based and 

SCNA cluster 4 subtypes were more common in black vs. white EC patients and were 

associated with worse outcome [14]. Herein, we extend those findings to demonstrate that all 

three aggressive molecular subtypes were more common in black vs. white patients 

regardless of age. In addition, we observed a higher prevalence of these subtypes in patients 

diagnosed ≥65 vs. <65 years old. These findings are consistent with our SEER analysis, 

supporting an interactive biologic relationship between age at diagnosis and race in EC and 
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suggesting that aggressive tumor and molecular characteristics may explain the earlier 

development of the high-risk EC in black patients.

Several studies examining the impact of age on diagnosis of EC are consistent with our 

findings [24,25,38,39]. Evaluation of race and categorized age showed black women 

diagnosed with EC >60 years had worse prognostic factors and worse survival [19]. In a 

previous analysis by our group, we evaluated EC patients treated in a military healthcare 

system, where patients have equal access irrespective of race, ethnicity, or socioeconomic 

status. In this analysis, black women >50 years old were more likely to present with non-

EEC tumors, non-localized tumors, and poorly differentiated tumors. This study, however, 

did not evaluate whether racial disparities in EC in an equal access military healthcare 

system may be related to variation in age-related cancer outcome [23].

Our current findings involving population-based data show that although black women are at 

a greater risk for having non-EEC histology with older age, the negative impact of race on 

survival was reduced after age 65. Limited finances and lack of insurance are more often 

obstacles for black women seeking medical care, likely leading to delays in diagnosis and 

treatment [4,40]. We hypothesize that our results showing decreased racial disparities in 

survival after 65 may reflect, at least in part, improved access to care given Medicare 

eligibility. We were unable to evaluate the impact of socioeconomic factors, comorbidities, 

and timing and type of treatment implementation in this investigation. Finally, we 

acknowledge there are multiple other factors in place that lead to the racial disparities seen 

in EC as an analysis of four Gynecologic Oncology Group trials of patients with advanced 

or recurrent EC showed black patients were 26% more likely to die from disease than white 

patients even after adjusting for known prognostic factors and treatment [7,41].

Our data diverges from some reports on impact of racial disparities and age in EC. A pan-

cancer analysis using SEER showed that black women were diagnosed with cancers of the 

uterine corpus an average of two years later than white women [38]; nonetheless, our 

analysis showed racial differences in age of diagnosis that were dependent on histology. 

Previous studies examining impact of age on racial disparities in EC have selected a single 

age threshold to delineate young vs old [19,23]. However, we examined each 5-year increase 

in age with respect to histologic cell type, stage, and survival among women >50 years to 

illustrate impact of increasing age on racial disparity dynamically and precisely. 

Furthermore, when evaluating survival, we also dichotomized age at 65 years old given 

Medicare eligibility, which allows us to hypothesize that the survival differences were 

associated with access to care. This is important given the interesting findings of less 

disparity in survival among black women ≥65 compared with <65 years old in those 

diagnosed with both EEC and non-EEC histologic cell types, giving weight to the argument 

that socioeconomic factors contribute to outcome.

Analysis of SEER data allows for assessment of a large sample of women who were treated 

for EC. Previous review of SEER data also confirms the quality of racial data obtained is 

excellent [42]. However, pathologic review of SEER cases could not be independently 

confirmed. Currently, SEER does not provide detailed information on adjuvant 

chemotherapy, surgical complexity, socioeconomic factors, access to care, disease 
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progression or molecular alterations. As previously mentioned, this analysis did not account 

for comorbidities, an important determinant of overall survival in women with EC [39]. 

Nevertheless, we evaluated TCGA data to determine which molecular alterations varied by 

age at diagnosis and race, but inability to adjust for known prognostic factors absent from 

these datasets limits our ability to draw definitive conclusions. Another limitation reflects 

the possibility of chance findings given the number of statistical tests performed. Census 

data from 2010 indicates that 13.0% of the total resident population of the United States 

self-designated to be black or African American [43], which suggests that SEER and TCGA 

are fairly representative. The low proportion of black patients in SEER (10%) and TCGA 

(13.6%), however, represents a weakness in this and other racial disparities research. Race 

was either self-designated or provider-designated race, which may impact interpretation of 

racial disparity research.

SEER and TCGA data illustrate important findings on the racial disparities seen in EC and 

how age is associated with these disparities. The high-risk non-EEC is more likely 

diagnosed at an older age and this association was larger in black patients. Black patients 

consistently had worse survival and cancer-specific mortality even after adjusting for 

prognostic clinical variables, but the relative difference becomes smaller with increasing age. 

TP53 mutation, wild-type PTEN, and the aggressive molecular subtypes (CNV high, mitotic 

and SCNA cluster 4) were significantly more common in black patients, though increased in 

all patients diagnosed at ≥65. Additional research is needed to determine mechanisms of 

action and causality. Perhaps most importantly, this study supports the development of an 

investigation to determine if increasing access to care among younger black women may 

allow for earlier interventions and improvements in EC-related outcome. Nevertheless, racial 

disparities seen in EC remain multifactorial, and the significant survival differences 

observed emphasizes need for continued research on this topic.
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HIGHLIGHTS

• Racial differences in age at diagnosis for uterine serous cancer and 

carcinosarcoma.

• Increased presentation of type II tumors with age was larger in black vs. white 

patients.

• Survival differences between white and black patients decreases with 

increasing age.

• Mutations in TP53 and PTEN, and molecular subtypes vary by age of 

diagnosis and race.
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Fig. 1. 
Impact of age on histology and stage among white and black endometrial cancer patients. A, 

This Forest plot displays odds ratio and 95% confidence intervals from logistic regression 

model of the effect of age at diagnosis and race on the odds of presenting with non-

endometrioid endometrial cancer (non-EEC) vs. endometrioid endometrial cancer (EEC). 

Older white and black women in all subgroups were more likely to present with non-EEC 

than EEC histology. B, This bar chart illustrates the proportion of black vs. white patients 

with non-EEC histology for each 10-year increase in age of diagnosis. There was a dynamic 

incremental shift in prevalence of non-EEC for each 10-year increase in age at diagnosis. C, 

The proportion of EEC, uterine serous cancer (USC), mixed epithelial endometrial 
cancer (mixed), uterine clear cell cancer (UCC) and uterine carcinosarcoma (UCS) is 

displayed in pie charts for the subset of white or black patients diagnosed at <50 or at ≥50 

years of age. D, This bar chart displays the proportion of black vs. white patients with 
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advanced stage EEC or advanced stage non-EEC across a continuum of intervals of age at 

diagnosis including <50, 50–54, 55–59, 60–64, 65–69, 70–74, 75–79, 80+ years old. There 

was an incremental higher prevalence of advanced stage disease with old age at diagnosis in 

non-EEC than EEC histology among black vs. white patients.
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Fig. 2. 
Racial disparities in survival in black vs. white endometrial cancer patients. Adjusted 

survival distributions were obtained using Hosmer and Lemeshow’s method and compared 

for black vs. white patients with EEC (A–C) or non-EEC (D–F) histology and diagnosed at 

any age (A, D), <65 years old (B, E) or ≥65 years old (C, F). Stratified Cox regression 

modeling was performed, and the adjusted hazard ratio (Adj HR) and 95% confidence 

interval (CI) for the specific subset of black vs. white patients were inserted into the 

appropriate panel. The multivariate Cox models included adjustments for stage, tumor grade 

and year of diagnosis for patients with EEC (A–C) or by stage and year of diagnosis for 

patients with non-EEC (D–F). The multivariate Cox modeling results incorporated into 

panels A and D also included an adjustment for age group.
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Fig. 3. 
Adjusted risk of all-cause mortality (overall survival), cancer-related mortality and non-

cancer mortality for black vs white endometrial cancer patients. A, This bar chart displays 

the adjusted hazard ratio (Adj HR) for black vs. white endometrial cancer patients with 

endometrioid endometrial cancer (EEC) or non-EEC histology who were <50, 50–54, 

55–59, 60–64, 65–69, 70–74, 75–79 or 80+ years of age at diagnosis. This illustrates the 

dynamic inverse impact of age of diagnosis on racial disparities in risk of death in patients 

with both EEC and non-EEC. B, These Forest plots illustrate the adjusted hazard ratio and 

95% confidence interval from Cox proportional hazards modeling† for overall survival in 

subsets 1–12 or sub-distribution hazards modeling of competing risks for cumulative cancer-

related deaths (cancer mortality)¥ in subsets 13–14 or cumulative non-cancer deaths (non-

cancer mortality)¥ in subsets 15–16. Analyses performed in patients with EEC are displayed 

in the left Forest plot whereas those in patients with non-EEC are shown in the right Forest 
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plot. Cox modeling and competing risk analyses were stratified by age, stage, tumor grade 

and/or year of diagnosis for patients with EEC or by age, stage and/or year of diagnosis for 

patients with non-EEC. Differences in risk of death† or cumulative cancer-related deaths¥ 

were compared and P-values <0.05 for interaction tests were incorporated into panel B.
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Fig. 4. 
Molecular alterations that vary by race and age in endometrial cancer. Endometrial cancer 

patients with clinical data including race and age at diagnosis, and mutation status for TP53 
or PTEN (N = 219), or one of the aggressive molecular subtypes including the integrative 

copy number (CNV) high subtype (N = 204), transcript-based mitotic subtype (N = 300), 

and somatic copy number alteration (SCNA)-based cluster 4 subtype (N = 327) from the 

Cancer Genome Atlas Research Network were evaluable for analysis. Fisher’s exact test was 

used to compare proportions between groups. The bar chart displays the proportion of white 
patients diagnosed at < 65 years of age, white patients diagnosed at 65+ years of age, 
black patients diagnosed at < 65 years of age, or black patients diagnosed at 65+ years 
of age with a TP53 mutation, wild-type PTEN, CNV High subtype, Mitotic subtype or 

Cluster 4 subtype. Mutations in TP53, wild-type PTEN and the three aggressive molecular 

subtypes were significantly more common in black vs. white endometrial cancer patients 

and in patients diagnosed at 65+ vs. <65 years of age.
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