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Abstract.
BACKGROUND: No study to date has assessed the relationship between treatment-specific therapeutic outcomes and
race/ethnicity in metastatic renal cell carcinoma (mRCC). As targeted therapies have formed the backbone of first-line
treatment options for mRCC until very recently, we assessed the relationship between race/ethnicity and targeted therapy-
related outcomes in mRCC.
OBJECTIVE: To retrospectively compare response rates and survival outcomes across ethnicities in patients who received
first-line targeted therapies for mRCC.
METHODS: Patients with mRCC receiving a first-line targeted therapy were identified from an institutional database
encompassing consecutive patients treated between 2009 and 2019. Patient demographics, clinical characteristics and survival
outcomes were recorded. The racial/ethnic groups included for analysis were Caucasian American, Hispanic American, and
Asian American. Survival and response outcomes including progression-free survival (PFS), overall survival (OS), objective
response rate (ORR) and disease control rate (DCR) were calculated and compared across ethnic groups using Kaplan-Meier
method and Chi-square test, respectively.
RESULTS: In total, 295 patients were included for analysis. There were 184 (62.4%) Caucasian American patients, 82
(27.8%) Hispanic American patients, and 29 (9.8%) Asian American patients. No statistically significant differences in
PFS nor OS were found between groups (PFS: 5.6 vs. 4.7 vs. 4.7 months, respectively) (OS: 32 vs. 31.7 vs. 51.7 months,
respectively). No significant difference was found in ORR nor DCR across groups. Univariate cox regression analyses
demonstrated no independent effect of race/ethnicity on PFS or OS.
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CONCLUSIONS: The apparent lack of differences in treatment-related outcomes across racial/ethnic groups is encouraging.
However, further validation is required in larger series.
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INTRODUCTION

Discussions surrounding health disparities in
oncology have become a preeminent focus among
clinicians, researchers, and professional healthcare
organizations [1, 2]. A growing volume of literature
has elucidated variations in molecular, pathological,
and clinical characteristics of renal cell carcinoma
(RCC) based on differences in race and ethnic-
ity. Genomic studies have delineated differences
in somatic DNA alterations and gene expression
across European American and African Ameri-
can individuals with RCC [3]. Pathological data
suggests variations in the frequency of histologi-
cal subtype across racial/ethnic groups, with clear
cell RCC being more common among Hispanic
Americans and American Indians. In contrast, a
higher proportion of African American individ-
uals had papillary RCC compared to European
Americans [4–7]. With respect to clinical character-
istics, earlier ages of RCC diagnoses in Hispanic,
Native American and African American minority
groups compared to non-Hispanic whites have been
reported [7–9].

Incidence and mortality rates of RCC also
vary across racial/ethnic groups with disparities
noted between non-Hispanic whites and minorities
(including Native Americans, African Americans,
Hispanics, and Asians) [10–18]. Concordant results
from these studies suggest that African Ameri-
cans, Hispanics, and Native Americans experience
higher incidence and mortality rates from RCC
than non-Hispanic whites and Asians. Although sub-
stantial focus has been placed on epidemiological
differences and clinicopathological characteristics,
there has been little effort to characterize therapy-
specific outcomes in metastatic RCC (mRCC) across
racial/ethnic groups [19–25]. Targeted therapies con-
tinue to play a role in the first-line setting; particularly
for patients with favorable risk disease based on
the International Metastatic Renal Cell Carcinoma
Database Consortium (IMDC) risk score or in com-
bination with immune checkpoint inhibitors [26–29].
Through a single institution experience, this study
explores the relationship between race, ethnicity and
treatment outcomes in mRCC.

MATERIALS AND METHODS

Patients with mRCC who had received systemic
treatment were retrospectively identified from the
institutional database curated between 2009 and
2019 at City of Hope Comprehensive Cancer Cen-
ter. Patients receiving a first-line targeted therapy
agent including VEGF- and mTOR-inhibitors were
included for analysis. Demographics and clinical
data including gender, age, race, ethnicity, treatment
received, duration on therapy, and response to treat-
ment were collected for each patient with respect
to first-line therapy. The patient population was cat-
egorized into three groups: Caucasian American,
Hispanic American, or Asian American according
to the definition of National Institutes of Health
for racial and ethnic categories [30]. Patients from
other ethnic or racial groups were excluded due to
small sample size. Retrospective data collection was
performed in compliance with the requirements of
the institutional review board (the retrospective IRB
approval number is 18486). This study was conducted
based on recommendations of the Strengthening the
Reporting of Observational Studies in Epidemiology
(STROBE) guidelines (Supplementary Figure S1).

Descriptive analyses were conducted for estima-
tion of median, proportions and 95% confidence
interval (95% CI) within the overall cohort and the
ethnic/racial groups individually. The chi-square test
was used to assess association between categorical
variables. Objective response was defined as com-
plete or partial response to therapy. Patients who had
a complete response, partial response or stable dis-
ease for at least 6 months were considered to have
disease control. Progression-free survival (PFS) was
calculated from the initiation date of the first line tar-
geted therapy until the date of disease progression
or death. Overall survival (OS) was calculated from
the initiation date of the first line targeted therapy
to the date of death or last follow up. PFS and OS
were analyzed across racial/ethnic groups with the
Kaplan-Meier method and comparisons were tested
using the log rank statistic. Cox regression models
were generated to identify the effect of variables on
survival outcomes. SAS® 9.4 was used to conduct all
statistical analyses and for the generation of graphs.
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Table 1
Patient characteristics

Overall Caucasian American Hispanic American Asian American p value
N = 295 N = 184 N = 82 N = 29

Gender
Male 223 (75.6%) 155 (84.2%) 48 (58%) 20 (69%) <0.01
Female 72 (24.4%) 29 (15.8%) 34 (42%) 9 (31%)

Age, median (range) 61 (23–89) 62 (28–89) 59 (23–85) 65 (25–86) 0.253
Histologic subtype 0.9

Clear Cell 239 (81%) 150 (81.5%) 65 (79.3%) 24 (82.8%)
Non-clear cell 56 (19%) 34 (18.5%) 17 (20.7%) 5 (17.2%)

Nephrectomy, yes 248 (84.1%) 156 (84.8%) 68 (82.9%) 24 (82.8%) 0.9
IMDC risk category 0.6

Favorable 89 (30.2%) 52 (28.3%) 27 (32.9%) 10 (34.5%)
Intermediate/Poor 206 (69.8%) 132 (71.7%) 55 (67.1%) 19 (65.5%)

First line targeted therapy 0.08
Sunitinib 185 (62.7%) 114 (62%) 56 (68.3%) 15 (51.7%)
Temsirolimus 30 (10.2%) 17 (9.2%) 7 (8.5%) 7 (24.1%)
Pazopanib 21 (7.1%) 11 (5.9%) 6 (7.3%) 5 (17.2%)
Sorafenib 16 (5.4%) 12 (6.5%) 4 (4.9%) –
Cabozantinib 11 (3.7%) 10 (5.4%) 1 (1.2%) 1 (3.5%)
Others 32 (10.6%) 20 (10.9%) 8 (9.7%) 1 (3.5%)

Metastatic Site
Lung 185 (62.7) 113 (61.4%) 49 (59.8%) 23 (79.5%) 0.1
Lymph node 149 (50.5%) 94 (51.1%) 47 (57.3%) 8 (27.6%) 0.02
Bone 106 (35.9%) 61 (33.2%) 38 (46.3%) 7 (24.1%) 0.04
Soft tissue 96 (32.5%) 61 (33.2%) 28 (34.1%) 7 (24.1%) 0.6
Liver 49 (16.6%) 31 (16.8%) 13 (15.9%) 5 (17.2%) 1
Brain 27 (9.2%) 17 (9.2%) 7 (8.5%) 3 (10.3%) 1
Other 74 (25.1%) 40 (21.7%) 19 (23.2%) 5 (17.2) 0.8

N/A: Not applicable, IMDC: International Metastatic Renal Cell Carcinoma Consortium Database Consortium.

Table 2
Response outcomes across racial/ethnic groups

Caucasian American Hispanic American Asian American p value
N = 184 N = 82 N = 29

Response N (%) 0.9
Complete response 5 (2.7%) 0 (0.0%) 0 (0.0%)
Partial response 36 (19.6%) 16 (19.5%) 4 (13.5%)
Stable disease 74 (40.2%) 37 (45.1%) 14 (48.3%)
Progressive disease 53 (28.8%) 23 (28%) 8 (27.6%)
Not Available 16 (8.7%) 6 (7.3%) 3 (10.3%)
Objective response rate (95%CI) 22.3% (16.2, 28.4) 19.5% (10.8, 28.3) 13.8% (0.4, 27.1) 0.6
Disease control rate (95%CI) 58.7 (51.5, 65.9) 62.2 (51.5, 72.9) 55.2 (35.9, 74.4) 0.9

RESULTS

A total of 295 patients were included in the
analysis. The median age of the cohort was 61
years (range 23–89). The majority of patients were
male (75.6%), had clear cell histology (81%) and
had nephrectomy (84.1%) prior to initiation of sys-
temic treatment. There were 184 (62.4%) Caucasian
American patients, 82 (27.8%) Hispanic American
patients, and 29 (9.8%) Asian American patients.
Demographics and clinical information of patients
were comparable across racial/ethnic groups. Patient

characteristics in the overall cohort and the individual
racial/ethnic subcategories are presented in Table 1.

Objective response rate and disease control rate
was similar across Caucasian American, Hispanic
American and Asian American groups (22.3%,
19.5%, 13.5%, p = 0.5 and 58.7%, 62.2%, 55.2%,
p = 0.9, respectively). Response patterns of eth-
nic/racial groups with targeted therapy are detailed
in Table 2.

With a median follow up of 51.2 months (95%CI:
42.6, 63.8), progression free survival was 5.6 months
(95%CI 4.1 – 8.1), 4.7 months (95%CI 1.9 – 6.4)
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Fig. 1. Progression free survival (A) and overall survival (B) across racial/ethnic groups.

and 4.7 months (95%CI 3.5–7.5), and overall sur-
vival was 32 months (95%CI 25.5 – 37.3), 31.7
months (95%CI 25.8 – 47.9) and 51.7 months (95%CI
33.3 – 79.4), respectively, for Caucasian American,
Hispanic American and Asian American patient
groups. Neither progression free survival nor overall
survival differed in a statistically significant manner
across the ethnic/racial groups. Kaplan-Meier plots
are provided in Fig. 1.

Univariate cox regression analysis demonstrated
no significant relationship between ethnicity/race and

progression free survival or overall survival outcomes
(Table 3). Amongst the patient characteristics tested,
only IMDC risk category stood as a correlate of
progression free survival (HR = 1.57, 95%CI 1.21
– 2.04, p = 0.001). Univariate analysis for overall
survival showed that IMDC risk category and age
were the parameters correlated with overall survival
(HR = 2.24, 95%CI 1.60 – 3.15, p < 0.0001 and HR
1.36, 95% CI 1.01 – 1.84, p = 0.047) (Table 3). As
in progression-free survival, race was not a pre-
dictor of overall survival. No additional variables
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Table 3
Univariate Cox proportional hazards model for prediction of progression-free and overall survival

PFS OS
Hazard ratio p value Hazard ratio p value

(95%CI) (95%CI)

Gender (Male vs. female) 0.78 (0.59, 1.03) 0.08 0.82 (0.59, 1.14) 0.2
Age (≥65 vs.<65) 1.07 (0.84, 1.37) 0.6 1.36 (1.01, 1.84) 0.047
Race

Caucasian American (baseline) – 0.7 – 0.4
Hispanic American 1.11 (0.85, 1.45) 1.02 (0.74, 1.42)
Asian American 0.92 (0.61, 1.40) 0.70 (0.39, 1.24)

Histologic subtype (ccRCC vs. other) 0.85 (0.63, 1.15) 0.3 1.04 (0.70, 1.54) 0.8
IMDC (intermediate/poor vs. favorable risk) 1.57 (1.21, 2.04) 0.001 2.24 (1.60, 3.15) <0.001

PFS: Progression free survival, OS: Overall survival, CI: Confidence interval, ccRCC: Clear cell renal cell carci-
noma, IMDC: International Metastatic Renal Cell Carcinoma Consortium Database Consortium.

were significant when considered in multivariate
regression analyses in the presence of IMDC risk
groups for prediction of progression-free or overall
survival.

DISCUSSION

No statistically significant differences were seen
between race/ethnicity and objective response rate,
race/ethnicity and progression free survival, or
race/ethnicity and overall survival following first-line
targeted therapy. These results, albeit with a limited
sample size, are encouraging and point towards a
lack of differences in clinical outcome on the basis
of race/ethnicity at a tertiary cancer center. Our study
adds to a growing compendium of evidence regarding
health disparities in RCC by reporting the first data
comparing treatment-specific outcomes in mRCC
across Caucasian Americans, Hispanic Americans,
and Asian Americans.

Disparities in cancer-related outcomes remain a
significant issue in oncology. Aizer et al identi-
fied over two million cancer patients diagnosed
from 1988–2007 and reported that racial dispari-
ties in cancer-specific mortality has not changed
over that 20-year period, specifically with respect
to African Americans compared to people of other
race/ethnicities diagnosed with cancer [31]. A simi-
lar study from Singh and Jemal looked at racial/ethnic
disparities in cancer incidence and outcomes over
60 years, from 1950–2014 [32]. The authors found
higher mortality rates among African Americans and
lower rates among Asian/Pacific Islanders and His-
panics compared to Caucasians. Neither study offered
direct focus on RCC. Even when compared with other
genitourinary malignancies, the understanding of eth-
nic and racial disparities is less developed in RCC
than in bladder and prostate cancer, warranting fur-

ther investigation [33].
The limited studies that do exist in RCC do

offer critical insights. A study from Luzzago et al.,
included an analysis of survival across racial/ethnic
groups specifically in patients receiving systemic
therapy for RCC [14]. The investigators demonstrated
a statistically significant difference in OS between
African Americans, Caucasians, and Hispanics with
clear cell disease, but not difference in those with
non-clear cell histologies. These results, unlike in
our study, are not controlled for disease stage or
treatment-type and represent only a subset analysis
of their larger works.

The generalizability of our results is narrowed
by the highly-selected patient population chosen
for this study, specifically in the context of treat-
ment type. Targeted therapy was the predominant
standard-of-care option for mRCC in the first line
from 2005–2018, during which the overwhelming
majority of patients in our database were initiated on
treatment. As utilization of front-line immune ther-
apy increases, long-term follow-up of this population
will be feasible. Immune therapy has emerged as an
effective treatment modality in mRCC with signifi-
cantly higher costs and more frequent hospital visits
that could lead to aggravation of preexisting racial
and ethnic disparities [34]. Thus, as our follow up
duration in immunotherapy-treated patients matures,
we will repeat our analysis in the context of immune
treatments and perform comparisons across different
treatment types to unravel potential disparities across
racial/ethnic groups [27].

The exclusion of African American cases from
the analyses due to small sample size poses another
limitation of this study. Analysis of The Cancer
Genome Atlas clear cell kidney dataset reported
that African American patients have less frequent
VHL inactivation and decreased upregulation of HIF-
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associated genomic signatures [3]. Despite the link
between HIF-associated genomic signatures and ben-
efit from anti-angiogenic therapies directed on VEGF
is yet to be studied, this, in theory, could predict
poorer outcomes. Additionally, previous studies have
demonstrated greater incidences of RCC diagnosis
and poorer survival outcomes among African Amer-
icans, which we could not provide further evidence
in support of [11–16, 18]. In addition to the limita-
tions of not including an African American cohort,
the number of the Asian American patients included
in this study was relatively small. This might be a
cause of the statistically nonsignificant but numeri-
cally prolonged overall survival in this cohort despite
similar objective response rates.

The results of this study present a best-case sce-
nario for the current state of race- and ethnicity-based
healthcare disparities in RCC. Moving forward, we
aim to utilize multi-center collaborations to bet-
ter define treatment outcomes in mRCC across a
wider variety of racial/ethnic groups with larger
sample sizes while also comparing racial/ethnic dis-
parities in the academic versus community settings.
As the mRCC treatment algorithm now emphasizes
immunotherapy in the front-line for the majority
of patients, further assessment of racial/ethnic dis-
parities in immunotherapy response will also be
valuable.
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