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Structured Abstract

Objective: To understand the impact of Black race on breast cancer (BC) presentation, treatment,
and survival among Hispanics.

Summary Background Data: It is well-documented that non-Hispanic Blacks (NHB) present
with late-stage disease, less likely to complete treatment, and have worse survival compared to
their non-Hispanic White (NHW) counterparts. However, no data evaluates whether this disparity
extends to Hispanic Blacks (HB) and Hispanic Whites (HW). Given our location in Miami,
gateway to Latin America and the Caribbean, we have the diversity to evaluate BC outcomes in
HB and HW.

Methods: Retrospective cohort study of stage I-1V BC patients treated at our institution from
2005-2017. Kaplan-Meier survival curves were generated and compared using the log-rank test.
Multivariable survival models were computed using Cox proportional hazards regression.

Results: Race/ethnicity distribution of 5,951 patients: 28% NHW, 51% HW, 3% HB, and
18% NHB. HB were more economically disadvantaged, had more aggressive disease, and less
treatment compliant compared to HW. 5-year OS by race/ethnicity was: 85% NHW, 84.8% HW,
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79.4% HB, and 72.7% NHB (p<0.001). After adjusting for covariates, NHB was an independent
predictor of worse OS [HR:1.25 (95% CI: 1.01-1.52), p< 0.041)].

Conclusions: In this first comprehensive analysis of HB and HW, HB has worse OS compared
to HW, suggesting that race/ethnicity is a complex variable acting as a proxy for tumor and host
biology, as well as individual and neighborhood-level factors impacted by structural racism. This
study identifies markers of vulnerability associated with Black race and markers of resiliency
associated with Hispanic ethnicity to narrow a persistent BC survival gap.

Mini-Abstract:
Novel discovery of a distinct Hispanic Black population identifies more aggressive breast cancer
characteristics and worse survival compared to Hispanic Whites; but less aggressive tumor
characteristics and improved survival compared to non-Hispanic Blacks. This reflects biologic and
social vulnerability with Black race, and markers of resiliency associated with Hispanic ethnicity.

Keywords
Breast cancer; disparities; safety-net hospitals; multidisciplinary care

Introduction:

Hispanics are the second largest and fastest growing ethnic group in the US and are
projected to constitute 35% of the US population by 2050 [1]. Breast cancer is the most
common cancer diagnosed and is the leading cause of cancer-related mortality among
Hispanic women in the US [2,3,4]. Therefore, it is critical to analyze breast cancer

outcomes in this population sub-group to inform future cancer control and targeted treatment
interventions to attenuate the risk of cancer disparity.

Studies have established significant differences in sociodemographic factors, tumor and
treatment characteristics, and outcomes by Black race between non-Hispanic Whites (NHW)
and non-Hispanic Blacks (NHB). [5]. In general, NHB are usually of lower socioeconomic
status (SES), have more advanced stage disease at presentation, more aggressive breast
cancer subtypes [e.qg., triple negative breast cancer (TNBC)], are less likely to receive
treatment, and have worse survival outcomes than their NHW counterparts [5]. However, no
data, to our knowledge, examines the impact of Black race on breast cancer presentation,
treatment, and survival outcomes among those of Hispanic ethnicity [5, 6, 7, 8].

Given our location in Miami-Dade County, gateway to Latin America and the Caribbean,
Hispanic Whites (HW) and Hispanic Blacks (HB) account for approximately 70% of

the population, which makes us perfectly poised to address this knowledge gap and
comprehensively examine breast cancer characteristics, treatment, and outcomes in HB
compared to HW, NHW, and NHB. Thus, the overall objective of this study is to evaluate
the impact of Black race in a diverse Hispanic population and also explore covariates
including sociodemographic, tumor characteristics, and National Comprehensive Care
Network (NCCN)-guideline based treatment.
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Study Population

The University of Miami-Sylvester Comprehensive Cancer Center (SCCC), an NCI-
designated Cancer Center, and its affiliate Jackson Health System, provide health care
services for Miami-Dade County and much of South Florida, allowing these health systems
to care for one of the most ethnically, racially, and socioeconomically diverse catchment
areas in the country. According to the 2018 American Community Survey population
estimates, Miami-Date County is one of the few counties in the US where racial/ethnic
minority groups comprise the majority of the population: 69.4% of County residents identify
as Hispanic or Latino,17.7% as NHB, and 12.9% as NHW. Additionally, 16% of the

county residents live below the federal poverty level and 19.5%, under the age of 65, were
uninsured [10]. Uninsured patients who can provide proof of residence within the County
are eligible to receive county tax-funded care within the Jackson Health System, which is
the safety-net hospital (SNH) for County residents. [11]. Patients presenting either to our
SNH or SCCC with breast cancer between 2005 and 2017 were identified from our local
tumor registry. Patients with stages I-1V invasive ductal or lobular carcinoma were included
in the analysis. We excluded women with carcinoma in situ and/or other malignancies of the
breast (sarcoma, lymphoma, etc.) and those with incomplete diagnosis or follow-up times.
This study was approved by our institutional review board.

Variables of Interest

Patient Characteristics—Patient, tumor, and treatment characteristics were collected
from electronic medical records by two surgical oncologists. Data variables included patient
demographics (age, sex, marital status, race, ethnicity, country of birth, insurance, median
income, residence), clinical data [(body-mass index (BMI), comorbidities, smoking status,
alcohol use], tumor characteristics (stage, histologic grade, receptor status), and treatments
(surgery, radiation, chemotherapy, endocrine therapy). Patients were stratified by age: <50
years old, 50-69 years old, >70-79 years old, and =80 years old. Marital status was

divided into three main groups: single, married, and no longer married (divorced, separated,
or widowed). Race was grouped as White, Black and other. The other group accounted

for 3.2% of the entire population of interest and included Asians, Pacific Islanders, and
American Indians. Patients were classified as Hispanic or non-Hispanic and those with
missing information (<1%) were included in the non-Hispanic group. Insurance was divided
into: private, Medicare, Medicaid, none, and other (military, Veterans Affairs, Indian

public health services, and other non-specified insurance). Median income was calculated
based on the patient’s home zip code, as individual income was not available from the
electronic medical records. This ranged from $14,476-$177,000 for the entire population.
The population was divided into quartiles: <$36,572, $36,573-48,450, $48,451-64,599, and
>$64,600.

Tumor Characteristics—Clinical stage at time of diagnosis and pathologic stage were
determined using the American Joint Committee on Cancer (AJCC) 7t Edition. Patients
were grouped as stage I-1V or unknown. Histologic tumor grading was stratified as
well-differentiated, moderately differentiated, poorly differentiated, and undifferentiated/
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anaplastic. Patients were grouped according to receptor status. Estrogen receptor (ER)+
or ER- and human epidermal growth factor receptor 2 positive (HER2)+ or HER2-.

Treatment Characteristics—Patients were classified according to the treatments they
initiated: surgery, chemotherapy, radiation, and endocrine therapy. Guideline concordant

treatment for each patient was then determined by two surgical oncologists using NCCN

Breast Cancer Guidelines for each patient based on their receptor status and clinical and

pathologic stage.

Statistical Analysis—Descriptive statistics were calculated for patient, tumor, and
treatment characteristics using frequencies (percentage) for categorical data and mean
(standard deviation) or median (interquartile rage Q1-Q3) for continuous data. Univariate
analysis using Student’s t-tests and chi-square analysis as appropriate to the data were used
to examine clinical treatment practices and guideline adherence at each hospital.

Survival Analysis—Our primary outcome was 5-year overall survival (OS). Five-year OS
by race/ethnicity and breast cancer subtype specific survival by race/ethnicity was calculated
using the date of diagnosis and date of death or last known follow-up. Kaplan-Meier survival
curves were generated and compared using the log-rank test. Multivariable survival models
were computed using Cox proportional hazards regression. Variables with a p-value <0.1 on
log rank test were included in the Cox proportional hazards model. A final p-value <0.05
was considered statistically significant. All statistics were performed using SPSS version 25
(IBM Corp).

Patient Characteristics

Overall, 5,951 patients with breast cancer were treated during the study period, of which
1,647 (27.7%) were NHW, 3,127 (52.5%) were HW, 107 (1.8%) were HB, and 1,070
(18.0%) were NHB (Table 1). The median age at diagnosis was significantly lower (<50
years old) for racial/ethnic minorities (HW, HB, and NHB) compared to their NHW
counterparts. The majority of Hispanics were born outside the United States compared

to non-Hispanics. HB and NHB were more likely to be single and of the lowest income
quartile. HB were more likely to be uninsured. A greater percentage of HB were current
smokers compared to HW, while a greater percentage of NHW reported current alcohol
use compared to HW and NHB. NHB were three times more likely to meet World-Health
Organization Class 111 obesity (BMI 40+) criteria compared to NHW (7.9% vs 2.4%,
p<0.001) and were significantly more likely to have comorbidities, specifically hypertension
and diabetes compared to NHW, HW, and HB (Table 1).

Tumor Characteristics

When comparing tumor characteristics, differences by race/ethnicity remained pronounced
(Table 2). NHB were more likely to present with aggressive disease characteristics such

as advanced stage (111 or 1V), higher grade tumors, and more aggressive disease subtypes
[triple negative breast cancer (TNBC)] compared to HB, HW, and NHW. Specifically, HB
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and NHB were almost twice as likely to present with stage IV disease than NHW and HW.
HB and NHB were also more likely to have more aggressive (high grade) tumors (34.6%
and 42.1%) and were also more likely to have more aggressive tumor subtypes (TNBC and
HER2+) compared to NHW and HW (25.2% and 30.7%), p<0.001.

Guideline Adherence and Treatment Receipt.

HB (69.6%) and NHB (72.0%) were less likely to receive NCCN guideline-based
concordant therapy based on stage and receptor subtype compared to HW (75.7%) and
NHW (79.6%), p<0.001. NHW were most likely to receive treatment at the Comprehensive
Cancer Center. HW, HB, and NHB were more likely to receive care at the SNH.

Overall Survival

With a median follow-up time of 65 months, unadjusted 5-year OS by race and ethnicity was
greater for NHW (85%) compared to HW (84.8%), HB (79.4%), or NHB (72.7%), p<0.001
(Figure 1). This OS pattern of NHW having improved survival compared to HW who had
improved survival compared to HB who had improved survival compared to NHB remained
consistent for each receptor subtype (Figure 2).

On cox proportional hazards modeling adjusting for age, insurance status, marital status,
income, smoking, alcohol intake, comorbidities, stage, tumor subtype, tumor grade, and
treatment, NHB (HR: 1.25 (95% ClI: 1.01-1.55), p<0.04) had a statistically significant
increased hazard of death compared to NHW (Table 3). Hispanic ethnicity was associated
with improved survival, although not statistically significant on the fully adjusted model
(Table 3).

Discussion:

This novel study expands current understanding of breast cancer risk factors, tumor

and treatment characteristics, and survival by defining HB as a distinct population with
clinically significant breast cancer characteristics and survival outcomes. Given our large,
predominantly Hispanic population from South and Central America, as well as the
Caribbean, we had the racial/ethnic diversity to discover that HB, a population that has
historically been grouped with HW, has worse OS compared to HW and NHW, but
improved OS compared to NHB. This graded OS difference (NHW > HW > HB > NHB)
reflects the complex interplay between more aggressive tumor biologic characteristics and
lower socioeconomic status associated with Black race, along with potential unaccounted
sociocultural characteristics associated with improved survival in those Hispanic ethnicity.

Tumor Biologic Differences by Race: Hispanic Whites and Hispanic Blacks

We found that among Hispanic women, survival differences were exaggerated by Black
race with HB having worse OS than HW. HB presented with more advanced stage disease
(111 or 1V), higher grade tumors, and more aggressive tumor subtypes such TNBC. This
trifecta of more aggressive tumor characteristics suggests that tumor biologic differences
associated with Black race are in part driving survival differences, even among women of
shared Hispanic ethnicity. Although it is well-established that NHB present with later stage
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disease and have a higher incidence of TNBC compared to NHW, our findings are the first to
suggest that this disparity extends to HB [12, 13, 14, 15].

To understand the biologic mechanisms driving these observed racial disparities, researchers
have turned to genetic ancestry. A study of 154 Black patients of African ancestry and 776
White patients of European ancestry revealed that compared with White patients, Black
patients had a worse breast cancer-free interval [HR: 1.67 (95% ClI: 1.02-2.74), P=.043],

a higher likelihood of TNBC [OR: 3.80 (95% CI: 2.46-5.87). £<.001], and more 7P53
mutations than Whites [16]. They also identified molecular differences in DNA methylation
probes, DNA copy number segments, a protein, and genes that were differentially expressed,
leading to a gene-based signature to distinguish breast tumors from Black and White
patients [16]. These findings underscore the biologic differences driven by race among
predominantly NHB and NHW populations but remain to be validated in a diverse Hispanic
population [16].

Non-Tumor Biologic Differences by Race: Hispanic Whites and Hispanic Blacks

Along with the aforementioned tumor biologic heterogeneity among HW and HB, we
identified disparities in non-biologic factors. HB were more likely to live in neighborhoods
with the lowest median household income quartiles (<$36,572), lack insurance, and not
receive NCCN-guideline concordant treatment. Although socioeconomic and access to
care disparities are well-documented in NHB and NHW breast cancer populations, our
study brings to light these findings among HB and HW [17]. A potential explanation for
these racial disparities is rooted in structural racism, in particular residential segregation.
Black women living in racially segregated neighborhoods are less likely to have access

to screening and treatment, contributing to advanced stage at diagnosis and worse OS,
respectively [18, 19, 20].

Residential segregation also contributes to Black women living in socioeconomically
disadvantaged neighborhoods which presents an added problem of obesity and diabetes

due to limited exercise outlets (e.g., less walkable and safe neighborhoods) and less access
to healthy food options (e.g., food deserts) [21]. Both obesity and diabetes have also been
implicated in increased rates of TNBC [21]. Our data extend these findings by revealing
that HB are more likely to be obese compared to HW. Additionally, Shariff-Marco et

al identified that racism may deter utilization of health care because of patient mistrust

and prior negative experiences, which in turn exacerbates disparities [22,23]. These health
comorbidities compounded with limited screening and treatment adherence likely contribute
to worse OS. Overall, our novel findings of improved outcomes with White race even
amongst Hispanic populations underscores the importance of cancer control programming
at the prevention (e.g., increase active lifestyle to decrease obesity), screening (e.g., reduce
late-stage diagnosis), and treatment (e.g., reduce mistrust and barriers to treatment) levels in
Black populations.

Tumor Biologic Differences by Ethnicity: Hispanic Blacks and Non-Hispanic Blacks

We also discovered that HB have improved OS compared to NHB, even after accounting
for sociodemographic, tumor characteristics, and receipt of treatment. This suggests
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unaccounted factors associated with Hispanic ethnicity that may confer a survival advantage.
Hispanics are an admixed population made of predominantly European, Native American,
and West African ancestries. Recent studies analyzing differences in breast cancer mortality
by genetic ancestry in Hispanics have shown mixed results. Fejerman et al. showed that 50%
or more Native American ancestry in Hispanic women with breast cancer is associated with
increased mortality, however this study did not account for guideline-concordant treatment
[30]. In a follow-up study, they found that equal access to care eliminated the association
between Native American ancestry and increased breast cancer mortality [31]. A limitation
of both studies is a predominantly homogenous Mexican American cohort. Future studies
need to evaluate the impact on genetic ancestry on tumor biology, and breast cancer survival
in a diverse Hispanic population to understand potential molecular resilience associated with
Hispanic ethnicity [24, 25, 26, 27, 28].

Non-Tumor Biologic Differences by Ethnicity: Hispanic Blacks and Non-Hispanic Blacks

Hispanic ethnicity may also serve as a proxy for nongenomic factors associated with
improved survival in HB compared to NHB. Even though HB had many similar

patient characteristics (e.g., socioeconomic status, rates of alcohol and tobacco use,

and comorbidities), tumor characteristics (e.g., stage at presentation) and treatment
characteristics (e.g., rates of guideline-appropriate treatment) to NHB, HB still had
improved OS compared to NHB for each tumor subtype. This can potentially be explained
due to a greater percentage of HB being foreign born. Studies have reported that even though
foreign-born Hispanics are more likely to be diagnosed with more advanced stages, they
have better survival than US-born Hispanics [32, 33, 34]. This phenomenon called “the
Hispanic paradox” refers to the better health outcomes observed for Hispanic populations
in the United States compared to non-Hispanic populations of similar socioeconomic
background [35]. These survival advantages may in part be due to the lifestyles adopted

in Latin enclaves, which may promote better health attitudes and healthier diets [32, 33, 34,
36, 37]. Specifically, we found that HB were more likely to have class 3 morbid obesity
compared to NHB, a known breast cancer risk factor [38]. A criticism of the “Hispanic
paradox” is that the improved survival of Hispanics, particularly foreign-born, could be

an artifact of underestimating mortality due to women returning to their native countries,
termed the “Salmon Bias” [33, 37]. However, a study examining this paradox in Cubans

(a large proportion of our study population), who face barriers returning to Cuba, found
that this did not explain the observed mortality paradox [39]. Future studies should focus
on identifying factors associated with improved survival among Hispanics to uncover novel
markers of resiliency.

Overall, this study has many strengths and potential limitations inherent to large
retrospective studies. Our tumor registry database may not capture treatments received at
other facilities, thus making guideline-appropriate care difficult to analyze in these cases.
Despite this, each patient’s care was evaluated by two physicians to determine if the patient
met strict, up to date, NCCN-guideline appropriate treatment. Our study is also novel in

its comprehensive approach to studying breast cancer outcomes in South Florida where
approximately 70% of the population is Hispanic, with representation from Central and
South America, and the Caribbean. Being situated in this geographic location allows for this
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first comprehensive look comparing HB to HW and NHB. However, it is important to note
that HB still comprised a relatively small percentage of the study population (<2%) and as a
result larger national and international studies powered with more HB need to be conducted
to validate our findings. Our medical campus provides the opportunity to serve women
from many socioeconomic backgrounds allowing for novel insight on the compounding
impact of socioeconomic status with race/ethnicity [40]. Given clear differences in patient
characteristics, tumor and treatment characteristics, and survival among HW and HB, we
believe that conventional reporting on the Hispanic population as an aggregate group masks
clinically significant differences associated with survival outcomes.

Conclusion:

At our academic institution we treat a large number of patients with breast cancer from
South Florida, Central and South America, and the Caribbean who self-report as Hispanic.
Our study is the first to suggest more aggressive tumor characteristics, specifically higher
rates of late-stage disease at presentation, higher-grade tumors, increased TNBC, and
worse OS among HB compared to HW. Moreover, HB had improved OS compared to
NHB, suggesting unaccounted factors associated with longer survival in those of Hispanic
ethnicity. Race/ethnicity is a complex variable that is likely acting as a proxy for tumor and
host biology, as well as individual and neighborhood-level factors impacted by structural
racism. These findings underlie the importance of studying populations through the
combined lens of precise genomic measures of race/ethnicity to accurately tailor prognosis
and treatment based on potential ancestrally-driven molecular alterations associated with
more aggressive disease and through the lens of social epidemiology to better understand
the individual and neighborhood-level factors preventing early-stage detection and treatment
adherence in these populations. This transdisciplinary approach is critical to unmasking
clinically relevant differences to attain health equity in diverse populations.
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Figure 1: 5-year Overall Survival by Race and Ethnicity
Kaplan-Meier overall survival (OS) curves by race/ethnicity (n=5,951). With a median

follow-up time of 65 months, 5-year OS for the entire cohort was 82.5%. 5-year OS for
non-Hispanic Whites, Hispanic Whites, Hispanic Blacks, and non-Hispanic Blacks were
85%, 84.8%, 79.4%, and 72.7%, p<0.001.
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Figure 2: 5-year Overall Survival by Tumor Receptor Subtype and Race/Ethnicity
Kaplan-Meier overall survival (OS) curves by tumor receptor subtype and race/ethnicity

(n=5,951). With a median follow-up time of 65 months, 5-year OS for ER+/HER2-, ER+/
HER2+, ER-/HER2+, ER-/HER2- were 86.3%, 84.6%, 82.14%, and 71.3%, respectively.

Ann Surg. Author manuscript; available in PMC 2022 September 01.




1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuen Joyiny

Goel et al.

Page 13

Table 1:
Patient Sociodemographics and Risk Factors
Factor Non-Hispanic Hispanic White  Hispanic Black Non-Hispanic All p-value
White N=3127 N=107 Black N=5951
N=1647 N=1070

Sociodemogr aphics
Age at diagnosis p<0.001
<50 years 441 (26.8%) 990 (31.7%) 30 (28.0%) 358 (33.5%) 1819 (30.6%)
50-69 years 898 (54.5%) 1769 (56.6%) 62 (57.9%) 607 (56.7%) 3336 (56.1%)
70-79 years 205 (12.4%) 279 (8.9%) 14 (13.1%) 76 (7.1%) 574 (9.6%)
80+ years 103 (6.3%) 89 (2.8%) 1 (0.9%) 29 (2.7%) 222 (3.7%)
Birth Place p<0.001
US-born 778 (47.2%) 139 (4.4%) 4 (3.7%) 482 (45.0%) 1403 (23.6%)
Foreign-born 214 (13.0%) 2307 (73.8%) 92 (86.0%) 430 (40.2%) 3043 (51.1%)
Unknown 655 (39.8%) 681 (21.8%) 11 (10.3%) 158 (14.8%) 1505 (25.3%)
Relationship p<0.001
Married 947 (57.5%) 1462 (46.8%) 34 (31.8%) 355 (33.2%) 2798 (47.0%)
Single 295 (17.9%) 756 (24.2%) 42 (39.3%) 472 (44.1%) 1565 (26.3%)
Divorced/Separated/Widow 346 (21.0%) 832 (26.6%) 28 (26.2%) 218 (20.4%) 1424 (23.9%)
Other/Unknown 59 (3.6%) 77 (2.5%) 3(2.8%) 25 (2.3%) 164 (2.8%)
Median Income Quartiles p<0.001
<$36,572 130 (8.0%) 909 (29.8%) 40 (38.1%) 405 (39.6%) 1484 (25.6%)
$36,573-48,450 317 (19.6%) 787 (25.8%) 32 (30.5%) 384 (37.5%) 1520 (26.2%)
$48,451-64,599 521 (32.3%) 700 (22.9%) 26 (24.8%) 143 (14.0%) 1390 (24.0%)
>$64,600 649 (40.1%) 658 (21.5%) 7 (6.7%) 91 (8.9%) 1405 (24.2%)
Insurance p<0.001
Private 1054 (64.0%) 1111 (35.5%) 24 (22.4%) 397 (37.1%) 2586 (43.5%)
Medicare 320 (19.4%) 343 (11.0%) 16 (15.0%) 117 (10.9%) 796 (13.4%)
Medicaid 94 (5.7%) 716 (22.9%) 34 (31.8%) 276 (25.8%) 1120 (18.8%)
Uninsured 72 (4.4%) 667 (21.3%) 28 (26.2%) 187 (17.5%) 954 (16.0%)
Other 107 (6.5%) 290 (9.3%) 5 (4.7%) 93 (8.7%) 495 (8.3%)
Risk Factors
Tobacco Use N=1439 N=2945 N=102 N=1006 N=5492 p<0.001
Never Smoker 853 (51.8%) 2113 (67.6%) 72 (67.3%) 798 (74.6%) 3836 (64.5%)
Current Smoker 110 (6.7%) 248 (7.9%) 15 (14.0%) 64 (6.0%) 437 (7.3%)
Former Smoker 476 (28.9%) 584 (18.7%) 15 (14.0%) 144 (13.5%) 1219 (20.5%)
Alcohol Use N=1435 N=2939 N=102 N=1002 N=5478 p<0.001
None 670 (40.7%) 2289 (73.2%) 80 (74.8%) 802 (75.0%) 3841 (64.5%)

Current use

755 (45.8%)

628 (20.1%)

21 (19.6%)

193 (18.0%)
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Factor Non-Hispanic Hispanic White Hispanic Black Non-Hispanic All p-value
White N=3127 N=107 Black N=5951
N=1647 N=1070
Former use 10 (0.6%) 22 (0.7%) 1 (0.9%) 7 (0.7%) 40 (0.7%)
BMI Categories N=1327 N=2714 N=94 N=924 N=5059 p<0.001
Underweight (<18.5) 27 (1.6%) 19 (0.6%) 0 (0.0%) 5 (0.5%) 51 (0.9%)
Normal weight (18.5-24.9) 542 (32.9%) 702 (22.4%) 22 (20.6%) 179 (16.7%) 1445 (24.3%)
Overweight (25-29.9) 431 (26.2%) 1031 (33.0%) 33 (30.8%) 290 (27.1%) 1785 (30.0%)
Class | Obesity (30-34.9) 198 (12.0%) 614 (19.6%) 17 (15.9%) 238 (22.2%) 1067 (17.9%)
Class Il Obesity (35-39.9) 90 (5.5%) 226 (7.2%) 17 (15.9%) 128 (12.0%) 461 (7.7%)
Class 111 Obesity (40+) 39 (2.4%) 122 (3.9%) 5 (4.7%) 84 (7.9%) 250 (4.2%)
Comorbidities
Hypertension 419 (25.4%) 743 (23.8%) 33 (30.8%) 363 (33.9%) 1558 (26.2%) p<0.001
Diabetes 86 (5.2%) 226 (7.2%) 9 (8.4%) 124 (11.6%) 445 (7.5%)  p<0.001
Coronary Artery Disease 8 (0.5%) 13 (0.4%) 1 (0.9%) 7 (0.7%) 29 (0.5%) p=0.709
Hyperlipidemia 145 (8.8%) 179 (5.7%) 6 (5.6%) 50 (4.7%) 380 (6.4%)  p<0.001
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Table 2:
Tumor and Treatment Characteristics
Factor Non-Hispanic White  Hispanic White Hispanic Black Non-Hispanic Black All p-value
N=1647 N=3127 N=107 N=1070 N=5951

Clinical Stage p<0.001
I 765 (46.4%) 1137 (36.4%) 28 (26.2%) 281 (26.3%) 2211 (37.2%)
1 512 (31.1%) 1120 (35.8%) 38 (35.5%) 386 (36.1%) 2056 (34.5%)
I 211 (12.8%) 563 (18.0%) 24 (22.4%) 221 (20.7%) 1019 (17.1%)
v 122 (7.4%) 226 (7.2%) 14 (13.1%) 141 (13.2%) 503 (8.5%)
Unknown 37 (2.2%) 81 (2.6%) 3(2.8%) 41 (3.8%) 162 (2.7%)
Tumor Grade p<0.001
Low 334 (20.3%) 531 (17.0%) 13 (12.1%) 132 (12.3%) 1010 (17.0%)
Intermediate 715 (43.4%) 1341 (42.9%) 46 (43.0%) 370 (34.6%) 2472 (41.5%)
High 415 (25.2%) 959 (30.7%) 37 (34.6%) 450 (42.1%) 1861 (31.3%)
Anaplastic 7 (0.4%) 19 (0.6%) 2 (1.9%) 20 (1.9%) 48 (0.8%)
Unknown 176 (10.7%) 277 (8.9%) 9 (8.4%) 98 (9.2%) 560 (9.4%)
Receptor Status p<0.001
ER+/HER2- 1078 (65.5%) 1983 (63.4%) 60 (56.1%) 525 (49.1%) 3646 (61.3%)
ER+/HER2+ 170 (10.3%) 336 (10.7%) 18 (16.8%) 109 (10.2%) 633 (10.6%)
ER-/HER2+ 84 (5.1%) 237 (7.6%) 7 (6.5%) 101 (9.4%) 429 (7.2%)
ER-/HER2- 315 (19.1%) 571 (18.3%) 22 (20.6%) 335 (31.3%) 1243 (20.9%)
Pathologic Stage p<0.001
0 12 (0.7%) 20 (0.6%) 1 (0.9%) 7 (0.7%) 40 (0.7%)
1 759 (46.2%) 1086 (34.7%) 31 (29.2%) 281 (26.3%) 2157 (36.3%)
1l 406 (24.7%) 859 (27.5%) 26 (24.5%) 268 (25.0%) 1559 (26.2%)
m 146 (8.9%) 340 (10.9%) 12 (11.3%) 106 (9.9%) 604 (10.2%)
v 44 (2.7%) 81 (2.6%) 9 (8.5%) 37 (3.5%) 171 (2.9%)
Unknown 277 (16.8%) 740 (23.7%) 27 (25.5%) 371 (34.7%) 1415 (23.8%)
Treatments
Surgery 1494 (90.7%) 2782 (89.0%) 88 (82.2%) 856 (80.0%) 5220 (87.7%) p<0.001
Chemotherapy 854 (51.9%) 1891 (60.5%) 61 (57.0%) 658 (61.5%) 3464 (58.2%)  p<0.001
Radiation 848 (51.5%) 1761 (56.3%) 56 (52.3%) 528 (49.3%) 3193 (53.7%) p<0.001
Endocrine Therapy 1121 (68.1%) 1924 (61.5%) 59 (55.1%) 482 (45.0%) 3586 (60.3%) p<0.001
NCCN Guideline- 1311 (79.6%) 2366 (75.7%) 77 (72.0%) 745 (69.6%) 4499 (75.6%) p<0.001
Appropriate Treatment
Treatment at 1368 (83.1%) 1445 (46.2%) 37 (34.6%) 432 (40.4%) 3282 (55.2%) p<0.001
Comprehensive Cancer
Center
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Cox proportional hazards adjusted survival analysis stratified by race/ethnicity

Table 3:

HR® Lower Cl | Upper CI | p-value
Non-Hispanic White (ref) - -- -- --
Hispanic White 0.88 0.72 1.07 0.19
Hispanic Black 0.86 0.53 1.42 0.56
Non-Hispanic Black 1.25 1.01 1.55 0.04

Page 16

a . . . . . . .
Model adjusted for age, insurance, marital status, income, smoking, alcohol, body mass index, comorbidities, stage, tumor subtype, tumor grade,

and treatment.
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