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Abstract

Introduction: Genetic ancestry (GA) refers to population hereditary patterns that

contribute to phenotypic differences seen among race/ethnicity groups, and dif-

ferences among GA groups may highlight unique biological determinants that add to

our understanding of health care disparities.

Methods: A retrospective review of patients with renal cell carcinoma (RCC) was

performed and correlated GA with clinicopathologic, somatic, and germline mo-

lecular data. All patients underwent next‐generation sequencing of normal and

tumor DNA using Memorial Sloan Kettering‐Integrated Mutation Profiling of

Actionable Cancer Targets, and contribution of African (AFR), East Asian (EAS),

European (EUR), Native American, and South Asian (SAS) ancestry was inferred

through supervised ADMIXTURE. Molecular data was compared across GA groups

by Fisher exact test and Kruskal–Wallis test.

Results: In 953 patients with RCC, the GA distribution was: EUR (78%), AFR (4.9%),

EAS (2.5%), SAS (2%), Native American (0.2%), and Admixed (12.2%). GA distribu-

tion varied by tumor histology and international metastatic RCC database con-

sortium disease risk status (intermediate‐poor: EUR 58%, AFR 88%, EAS 74%, and

SAS 73%). Pathogenic/likely pathogenic germline variants in cancer‐predisposition

genes varied (16% EUR, 23% AFR, 8% EAS, and 0% SAS), and most occurred in

CHEK2 in EUR (3.1%) and FH in AFR (15.4%). In patients with clear cell RCC, somatic

alteration incidence varied with significant enrichment in BAP1 alterations (EUR

17%, AFR 50%, SAS 29%; p = .01). Comparing AFR and EUR groups within The

Cancer Genome Atlas, significant differences were identified in angiogenesis and

inflammatory pathways.

Conclusion: Differences in clinical and molecular data by GA highlight population‐
specific variations in patients with RCC. Exploration of both genetic and nonge-

netic variables remains critical to optimize efforts to overcome health‐related

disparities.
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INTRODUCTION

Health disparities for patients with kidney cancer have been a long-

standing challenge for optimizing care.1 Although these gaps have

improved,2,3 race and ethnic groups differ in their distribution of dis-

ease presentation and cancer‐specific outcomes.4–7 For instance,

Black patients are more likely to have non–clear cell renal cell carci-

noma (nccRCC) histologies, tend to present with worse international

metastatic RCC database consortium (IMDC) risk status, and are at

risk for worse clinical outcomes compared with White patients.6,7 In

addition to socioeconomic factors and comorbidities, which are rele-

vant contributors to such differences, evaluating underlying genetic

determinants such as genetic ancestry may uncover novel associations

with disease biology8 and may offer insights into other variations

across specific patient populations.

Genetic ancestry (GA) refers to an individual’s genetic origin and

incorporates the admixture result from genetic exchange across

different ancestral groups. Recent studies have focused on identifying

differences by GA within clear cell RCC (ccRCC) and other nccRCC

histologies.9,10 In the ccRCC (KIRC) cohort of The Cancer Genome

Atlas (TCGA), African (AFR) ancestry individuals had a significantly

lower frequency of the two most commonly altered RCC‐associated

genes, VHL and PBRM1, and were less likely to harbor chromosome

3p loss, compared with European (EUR) ancestry patients.9 Germline

studies also indicate enrichment for specific alterations, namely a

higher frequency of germline mutations in CHEK2 in EUR patients

versus FH in AFR patients.10 These studies highlight differences in

tumor biology, with downstream implications for clinical phenotypes,

cancer‐specific outcomes, and, potentially, drug development.

Beyond recognizing health care disparities as relevant drivers in

different outcomes, key knowledge gaps remain in contextualizing

variations in GA data for patients with RCC further. First, prior

studies used a limited matched clinical data set and do not signifi-

cantly include nccRCC entities, which may frequently arise among

minority groups. Second, there is a paucity of GA data as it applies to

non‐EUR minority groups, and it is unknown whether similar corre-

lations can be drawn for all GA groups. Last, analyzing GA with

matched molecular data, including germline, somatic, and tran-

scriptomic data, remains limited. To address this, we performed a

large GA analysis across all RCC histologies and correlated clinical,

histologic, and molecular data across population groups.

MATERIALS AND METHODS

Patient cohort

This research was conducted under an institutional review board–

approved retrospective protocol. All patients had histologically

confirmed RCC per review at Memorial Sloan Kettering Cancer

Center (MSK). All individuals had been offered somatic and germline

testing in the RCC clinic at MSK in the context of varying clinical

scenarios, and all had subsequently consented to institutional next‐
generation sequencing (NGS).11 Clinical records were reviewed for

variables including self‐reported race and ethnicity, demographics,

clinicopathologic, treatment history, and survival status. IMDC risk

status was computed at the start of first‐line therapy with available

clinical data. Self‐reported race was classified as White, Black or

African American, Asian/Indian Subcontinent, Native American/

American Indian/Alaskan, Native Hawaiian or Pacific Islander, Black

Hispanic, White Hispanic, or unknown/declined to answer.

Somatic and germline molecular profiling

All patients included in this analysis had undergone MSK‐Integrated

Mutation Profiling of Actionable Cancer Targets (MSK‐IMPACT)

testing, which included collection of a matched normal peripheral

blood sample and NGS profiling of tumor tissue (including primary

and metastatic tumor tissues, pre‐ and on‐treatment tissue acquisi-

tion) across at least 410 genes of interest, as previously described.11

Separately, DNA from matched normal samples was used to inves-

tigate germline alterations across specified genes of interest and

those designated as likely pathogenic/pathogenic were included for

analysis. Furthermore, germline data were used to pursue GA clas-

sification (described in the following section). Because the MSK‐
IMPACT panel additionally captures human leukocyte antigen

(HLA) class I allele reads (HLA‐A, HLA‐B, and HLA‐C), HLA class I

allele status was inferred from matched germline DNA. Prior inves-

tigation has shown high concordance (>95%) of HLA class I allele

inference with directed genotyping.12 HLA evolutionary divergence

(HED) was calculated for each patient, with an HED value computed

at each class I locus and a composite HED value as the mean of all loci

HED values, as previously described.12

Genetic ancestry classification

GA was inferred for each patient using biallelic autosomal single‐
nucleotide polymorphism markers from the 1000 Genomes Project,

with a minor allele frequency >1% and within MSK‐IMPACT 468

gene panel bait intervals, as previously described.13 Each patient was

genotyped using these markers on the matched normal BAM files

using GATK v4.0 Pileup, merged with the 1000 Genomes Project

reference data, and then pruned with PLINK v.19 to restrict only

markers that are in linkage equilibrium. We then performed super-

vised ADMIXTURE v.1.3 to estimate the proportions of AFR, EUR,

East Asian (EAS), Native American (NAM), and South Asian (SAS)
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ancestry. Patients with >80% of a specific admixture proportion were

assigned that GA as the majority classification; patients with <80% of

a single admixed population were then classified as “Admixed.” For

subsequent analyses within the TCGA, previously reported GA clas-

sifications were used with similar ancestral groupings as performed in

the MSK cohort.9

TCGA RCC RNA‐sequencing and immune infiltration
deconvolution analyses

FASTQ files were downloaded from GDC and aligned against the

hg19 assembly by STAR for clear cell (KIRC), papillary (KIRP), and

chromophobe (KICH) cohorts from the TCGA. RNA‐seq FPKM

expression values were used and normalized for the analyses, and

the ESTIMATE algorithm14 was used to assess the overall immune

infiltration. Expression values were log2‐transformed and expres-

sion values were converted into gene wise standardized values (Z

scores).

Data analysis

Patient characteristics and genomic alterations (germline and so-

matic) were reported overall and by GA groups. Overall survival was

estimated using the Kaplan–Meier method, with patients censored at

date of last follow‐up. Patient characteristics were compared be-

tween GA groups with the Fisher exact test for categorical variables

and the Kruskal–Wallis test for continuous variables. Frequency of

any somatic alteration and frequency of somatic alterations in the top

10 genes were compared between GA groups with the Fisher exact

test. The Fisher exact test was calculated via Monte Carlo sampling

to handle larger sample size and higher dimensionality of contingency

tables. Statistical analyses were performed using SAS v.9.4 (Cary,

North Carolina). All tests were considered statistically significant at

p < .05.

RESULTS

Patient characteristics and self‐reported race and
genetic ancestry

In the cohort of 953 patients with RCC who underwent NGS

sequencing between 2015 and 2021, the proportion of AFR, EUR,

EAS, NAM, and SAS ancestries was estimated. EUR ancestry was the

predominant population (78% of total cohort), and the remaining

distribution included AFR (5%), EAS (3%), SAS (2%), NAM (<1%), and

Admixed (12%) (Figure 1, Table S1). The breakdown across the pa-

tients categorized as “Admixed” is found in Figure S1. We next

compared the distribution of self‐reported race/ethnicity to GA es-

timates and found that self‐reported race was concordant with GA

classifications in 90% of patients (Table 1; Figure S2). A total of 113

patients self‐reported “unknown” or “declined to answer,” but the

majority was assigned into a defined GA population group. In sub-

sequent analyses, we categorized patients by GA given more com-

plete data and overall congruence with self‐report. Given the low

proportion (<1%) of NAM patients in our cohort, we excluded these

patients from subsequent studies.

Patient and disease characteristics by genomic
ancestry

Patient cohort characteristics grouped by GA classification are

displayed in Table 1. When comparing each GA subgroup to the

overall cohort, differences in tumor histology and clinical presen-

tation were observed. Notably, age, tumor histology and IMDC risk

classification distribution varied significantly across groups (p < .005

for all; Table 1). AFR patients had ccRCC at a notably lower fre-

quency (26%) than all other GA groups (43%–74%), conversely with

enrichment of nccRCC histologies, including papillary (30% of AFR;

9%–11% in other GA groups) and other rare histologies, including

translocation‐associated, mucinous tubular spindle cell, collecting

F I GUR E 1 Cohort admixture results by ancestry. Individual patients are plotted according to genetic ancestry fraction, highlighting
admixed populations within the cohort. AFR indicates African; EAS, East Asian; EUR, European; NAM, Native American; SAS, South Asian.
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duct carcinoma, and overall higher grade disease. Consistent with

prior reports of a correlation between AFR ancestry and renal

medullary cancer,15 all patients with renal medullary cancer were

classified to have either AFR or Admixed backgrounds within this

cohort.

AFR and EAS patients had a higher frequency of distant metas-

tasis at initial disease presentation (40% and 45%, respectively)

compared with EUR patients (28%). AFR patients with metastatic

disease were more commonly of IMDC intermediate‐poor risk

compared with the EUR subgroup (88% and 58%, respectively; 60%

TAB L E 1 Patient and disease characteristics, overall and by genetic ancestry.

Overall
(n = 953)

European
(n = 744)

African
(n = 47)

East Asian
(n = 24)

South Asian
(n = 20)

Admixed
(n = 116) pa

Age at diagnosis, median (range) 56 (19–89) 57 (19–89) 51 (20–72) 55 (32–71) 58 (25–80) 52 (21–79) <.001

Male sex 671 (72%) 539 (72%) 27 (57%) 16 (67%) 14 (70%) 73 (63%) .09

Self‐reported race <.001

White 738 (77%) 681 (92%) ‐ 1 (4%) 1 (5%) 54 (47%)

Black 55 (6%) ‐ 39 (83%) ‐ ‐ 16 (14%)

Asian 47 (5%) ‐ ‐ 21 (88%) 16 (80%) 10 (9%)

Unknown/refused 113 (12%) 63 (8%) 8 (17%) 2 (8%) 3 (15%) 36 (31%)

BMI, median (range) 28.0 (16.4–

59.3)

28.4 (16.4–

59.3)

27.4 (18.1–

46.3)

23.2 (17.4–

34.2)

23.4 (17.8–

34.4)

28.1 (17.0–

49.0)

<.001

Extent of disease at diagnosis .36

Localized 648 (72%) 476 (72%) 24 (60%) 11 (55%) 12 (71%) 76 (71%)

Distant metastasis 256 (28%) 188 (28%) 16 (40%) 9 (45%) 5 (29%) 31 (29%)

Unknown 49 40 3 2 2 2

Grade .42

Low 139 (21%) 115 (21%) 2 (8%) 3 (19%) 1 (7%) 17 (24%)

High 534 (79%) 422 (79%) 23 (92%) 13 (81%) 13 (93%) 54 (76%)

Unknown 280 167 18 6 5 38

Histologic type <.001

Clear cell 570 (62%) 477 (66%) 12 (26%) 15 (65%) 14 (74%) 50 (43%)

Unclassified, no papillary

features

114 (12%) 88 (12%) 8 (17%) 1 (4%) 3 (16%) 14 (12%)

Papillaryb 99 (11%) 64 (9%) 14 (30%) 2 (9%) ‐ 19 (17%)

Chromophobe 54 (6%) 40 (6%) 4 (9%) 2 (9%) 1 (5%) 7 (6%)

Unclassified, papillary features 34 (4%) 27 (4%) 1 (2%) ‐ 1 (5%) 5 (4%)

Medullary 8 (1%) ‐ 2 (4%) ‐ ‐ 6 (5%)

Otherc 47 (5%) 24 (3%) 6 (13%) 3 (13%) ‐ 14 (12%)

Unknown 27 24 ‐ 1 1 1

Sarcomatoid features 115 (12%) 91 (12%) 4 (9%) 2 (8%) 3 (15%) 15 (13%) .93

Metastatic disease 683 (72%) 536 (72%) 32 (68%) 19 (79%) 15 (75%) 80 (69%) .81

IMDC risk .002

Favorable 195 (29%) 164 (31%) ‐ 3 (16%) 2 (13%) 25 (31%)

Intermediate‐poor 412 (60%) 311 (58%) 28 (88%) 14 (74%) 11 (73%) 48 (60%)

Not evaluated 76 (11%) 61 (11%) 4 (12%) 2 (11%) 2 (13%) 7 (9%)

Abbreviations: BMI, body mass index; IMDC, international metastatic renal cell carcinoma database consortium.
aFisher exact test for categorical variables and Kruskal–Wallis test for continuous variables.
bIncludes papillary type I or II and fumurate hydratase (FH)‐deficient.
cIncludes translocation associated, mucinous tubular and spindle cell, succinate dehydrogenase (SDH)‐deficient, and collecting duct carcinoma.
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in total cohort). When comparing overall survival (OS) from the time

of metastatic RCC diagnosis, median OS was inferior in AFR versus

EUR patients (2.5 years [95% CI, 1.2–4.3) and 5.7 years (95% CI, 4.5–

6.7), respectively) (Figure 2). This difference was less apparent when

looking at ccRCC and nccRCC histologies separately, comparisons

being limited by small numbers in the AFR group (Figure S3).

Somatic and germline alteration data by genomic
ancestry

When comparing somatic NGS profiling across GA populations, we

found no significant difference in tumor mutational burden or frac-

tion of genome altered (Table S2). Focusing on ccRCC, the incidence

of RCC‐specific alterations varied among GA groups. AFR patients

harbored lower frequency of VHL and PBRM1 alterations, but

significantly more BAP1 mutations when compared with EUR, SAS,

and EAS ccRCC populations (p = .01, Fisher exact test) (Table 2,

Table S3). When restricting our analysis to nccRCC, we did not detect

significant differences in the frequency of genomic alterations

including those in NF2, MET, or MTOR (Table S4). We then assessed

pathogenic/likely pathogenic germline alterations in cancer predis-

position genes within each GA group (Table S5). We identified a high

frequency of germline CHEK2 alterations in EUR patients (3.1%), as

expected given known founder variants in the European population,

and FH variants in AFR patients (15.4%), none of which was recurrent

(Table S6). Interestingly, the rate of germline alterations was low in

Asian patients (SAS subgroup with no pathogenic/likely pathogenic

germline alterations in 20 patients), albeit with limited sample size

(4% of SAS þ EAS patients, cumulatively; 26 patients in total).

Because HLA repertoires are known to be inherited with varying

patterns across specific ethnic and population groups, we studied

whether HLA zygosity (for HLA‐A, B, and C, and composite), and the

degree of class I HED, a measure of breadth of antigen presentation

capacity integrating HLA zygosity and the individual HLA allele

repertoire,12 differed by GA. We found that the rate of HLA het-

erozygosity at each HLA class I locus was similar across GA groups, as

was the rate of complete HLA heterozygosity across all HLA class I

alleles. HED values at each HLA class I locus and the composite mean

HED across all HLA class I loci were also comparable (Table S2).

Transcriptomic differences by genomic ancestry in
TCGA

Prior research has shown that self‐reported Black versus White pa-

tients harbor different patterns of gene activation, particularly more

frequent clear cell–B signatures.16 Given work identifying the

importance of angiogenesis and myeloid inflammatory signatures and

associations with treatment outcomes,17–20 we investigated these

transcriptomic features across GA subgroups. Given limited gene

F I GUR E 2 Overall survival (OS) in metastatic renal cell

carcinoma by genetic ancestry (GA). Kaplan–Meier estimates of OS
by ancestry groups. Median OS (years) for GA groups: 5.7 for
European, 2.5 for African, 4.9 for East Asian, 3.8 Admixed, and not

estimated for South Asian.

TAB L E 2 Top somatic alterations in clear cell renal cell carcinoma, overall and by genetic ancestry.

Overall (n = 570) European (n = 477) African (n = 12) East Asian (n = 15) South Asian (n = 14) Admixed (n = 50) pa

Any somatic

alteration

540 (95%) 454 (95%) 9 (75%) 15 (100%) 13 (93%) 47 (94%) .07

Genea

VHL 444 (77.9%) 372 (78.0%) 6 (50.0%) 11 (73.3%) 13 (92.9%) 40 (80.0%) .13

PBRM1 259 (45.4%) 216 (45.3%) 2 (16.7%) 8 (53.3%) 4 (28.6%) 28 (56.0%) .08

SETD2 154 (27.0%) 132 (27.7%) 2 (16.7%) 4 (26.7%) 1 (7.1%) 14 (28.0%) .50

BAP1 98 (17.2%) 79 (16.6%) 6 (50.0%) ‐ 4 (28.6%) 8 (16.0%) .01

KDM5C 73 (12.8%) 63 (13.2%) ‐ 4 (26.7%) ‐ 6 (12.0%) .19

TP53 54 (9.5%) 43 (9.0%) ‐ 3 (20.0%) 2 (14.3%) 6 (12.0%) .30

TERT 53 (9.3%) 45 (9.4%) 1 (8.3%) 2 (13.3%) 1 (7.1%) 4 (8.0%) .95

MTOR 49 (8.6%) 40 (8.4%) 2 (16.7%) 2 (13.3%) 1 (7.1%) 4 (8.0%) .61

aFisher exact test; 2 patients with Native American ancestry excluded from ancestry group analysis.
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expression data in our cohort, we performed this analysis in the

TCGA data sets for clear cell (KIRC), papillary (KIRP), and chromo-

phobe cohorts (KICH).21 Using computed GA classifications,9 we used

established bulk RNA deconvolution methods to characterize the

cellular composition and activation states of elements in the tumor

immune microenvironment and cancer‐associated canonical and

noncanonical signaling. To focus our analysis on the most enriched

GA groups, we compared previously grouped AFR and EUR patients

in the TCGA KIRC (Table S7, Figure 3) and found that clear cell RCC

tumors from AFR patients had significantly lower immune infiltration

scores and lower hypoxia inducible factor (HIF) scores than EUR

patients (p < .05), and congruently displayed lower inflammatory

response and hallmark angiogenesis signature expression (p < .05).

For patients with papillary tumors, we did not detect significant dif-

ferences when comparing AFR and EUR patients. We noted signifi-

cant differences in KICH tumors between AFR and EUR patients,

including differences in mTOR, glycolysis, and oxidative phosphory-

lation, which all point toward differences in tumor metabolism and

may carry relevant implications for therapeutics such as mTOR in-

hibitors used in that tumor subtype22 (Figure S4A‐B).

DISCUSSION

Genetic ancestry as a composite classification reflecting the admix-

ture of ancestral genetic contributions in an individual has been

increasingly informative to capture biological variations between

population groups. Although applying GA to investigate clinical

questions may be confounded by social and economic disparities

across race and ethnicity,8 studying GA arguably provides an addi-

tional lens to recognize genetic contributions to clinical, histopatho-

logic, and molecular differences. To our knowledge, this is the largest

reported cohort with matched annotated clinical, germline, and so-

matic data in patients with ccRCC and nccRCC and GA character-

ization. We also present our findings in the context of interrogating

GA differences with transcriptomic data, highlighting how these as-

sociations may have functional consequences.

Although there remains a high concordance rate between self‐
reported race/ethnicity and GA classification within our study, we

successfully reclassified 12% of patients into GA groups who other-

wise would have been considered unknown or excluded from ana-

lyses. This reclassification notably increased representation in all GA

groups, including non‐EUR individuals, and highlights how GA studies

can increase minority representation within larger data sets with

incomplete data. Using the GA groups for subsequent studies, we

identified differences with respect to the frequency of tumor his-

tology and tumor presentation, including poorer risk disease. These

results are in line with efforts analyzing the IMDC database, which

has shown that Black patients had worse IMDC risk and inferior

outcomes compared with White patients.23 We identified here that

AFR ancestry patients indeed had higher IMDC risk status with

uniquely no IMDC favorable patients in our cohort. Although we

analyzed OS by GA and identified that AFR patients had inferior

outcomes when compared with EUR patients, this effect lessened

when separating ccRCC and nccRCC histologies, in which outcomes

have previously been shown to be disparate, possibly related to

limited sample size.

Given histology differences that appeared enriched within GA

groups, we subsequently performed germline and somatic data ana-

lyses by ccRCC and nccRCC. Consistent with prior reports,10,24 we

detected germline alterations at the highest frequency in CHEK2 and

FH. Unlike other reports of Asian patients that demonstrate a com-

parable frequency in germline alterations in patients with RCC,25,26

our rate of germline alterations in EAS (7%) and SAS (0%) was low.

TCGA analyses have indicated a lower rate of somatic VHL and

PBRM1 in AFR patients compared with EUR patients, with a contin-

uous trend based on the size of GA fraction of these ancestries.9,27 In

our ccRCC cohort, we similarly found a lower numeric frequency of

VHL (50%) and PBRM1 (17%), yet identified a statistically significant

enrichment of BAP1 (50% in AFR, 17% in EUR, 17% in the total

cohort). With the limited sample size reported here, validating this

finding in larger and more diverse data sets including all ethnicities is

needed. This remains pertinent because BAP1 and PBRM1 alterations

remain prognostic28 and potential biomarkers for immunotherapy,29

so contextualizing these patterns would be helpful. For instance, in

the CheckMate‐025 study, the randomized phase 3 registration trial

of nivolumab versus everolimus in which clinical validation of PBRM1

was performed,29 only five self‐reported Black patients were enrolled

and only one was randomized to the nivolumab arm.30 Hence, anal-

ysis of other diverse cohorts is needed to confirm these findings.

Molecular signatures based on gene expression data have been

shown to correlate with treatment responses,19,20 and given that

different signatures have enrichment of PBRM1 and BAP1 tumors, we

posited that corresponding variances in molecular signatures would

exist across GA groups. Prior reports using self‐reported racial data

have shown lower gene expression rates related to vascular endo-

thelial growth factor pathways, which may predict treatment‐related

outcomes.7,16,27 Given differences in somatic VHL across ancestry

and limited transcriptomic data in this cohort, we interrogated the

TCGA and applied contemporary immune deconvolution techniques

to examine immune infiltration, metabolomic, and relevant myeloid

and angiogenesis‐related signatures. Given the paucity of minority

representation within TCGA, we restricted analysis to KIRC tumors

and AFR and EUR patients (the highest frequency of GA subgroups)

and found lower immune infiltration, immune metabolomic gene

signatures, and HIF scores. Although subgroup analyses of trials have

relevantly shown comparable outcomes in non‐EUR minority patients

(e.g., Asian patients within the global population have previously

reported similar treatment‐related outcomes with agents including

axitinib þ pembrolizumab, axitinib31,32), these signature differences

raise implications for disease pathogenesis and sensitivity to thera-

peutics targeting the angiogenesis/HIF axis and immune checkpoint

blockade.

We also aimed to contextualize these data with proposed bio-

markers within the field and contemporary treatment strategies.

Although HLA zygosity has not been shown to correlate with immune
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F I GUR E 3 Transcriptomic differences in AFR and EUR in KIRC patients. Gene set enrichment analysis (GSEA) of hallmark gene sets
comparing AFR and EUR patients from The Cancer Genome Atlas KIRC cohort using the log2mean method. Red represents overexpression
and blue represents decreased expression. AFR patients had significantly lower immune infiltration and lower HIF scores compared with EUR.

AFR indicates African; EUR, European; HIF, hypoxia inducible factor.
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checkpoint inhibitor (ICI) therapy outcomes in patients with RCC,33

HED has been shown to be associated with ICI and ICI plus anti‐
vascular endothelial growth factor therapy outcomes.34 Given

different inheritance patterns of HLA alleles, we postulated whether

HED could vary among GA groups but did not find a significant dif-

ference in HLA zygosity or HED.

With initiatives to reduce barriers and improve minority accrual

in clinical trials, evaluating GA in the context of adaptive and

biomarker designed studies can provide insights to confirm these

signals. The BIONNIK trial, the first study to apply molecular strati-

fication pretreatment, did not reveal self‐reported race/ethnicity

data.30 Ongoing studies such as PDIGREE (NCT03793166), in which

sequential therapy is based on initial treatment response, and

OPTIC‐RCC (NCT05361720), in which treatment is assigned based

on pretreatment molecular biomarkers, provide opportunities to

study how GA distribution of treatment arms may change from initial

assignment, thus supporting potential clinical associations with mo-

lecular phenotypes. Although global data have highlighted how ac-

cess to contemporary therapies such as immunotherapies has

improved RCC mortality,35 evaluating the impact of ancestry and

molecular data is vital to closing health care gaps at the population

level.

We note several limitations in our study. First, as with prior re-

ports of GA and health disparities in RCC, our analysis is limited in

representation and inclusion of minority populations, which limited

formal comparison across all GA groups and generalizability of study

findings. Second, there are known nonbiological factors that may

confound disparities seen with health care outcomes. This was a

single institutional study and inherently harbors referral and

geographic biases that affect cohort diversity. Although there is no

pattern or standardized criteria used to select patients for molecular

profiling, referral patterns from the community, particularly enrich-

ment for treatment‐refractory disease or rarer tumor subtypes

impact our cohort diversity and heterogeneity, which may have had

impact on the identified patterns reported here. Last, recent GA

study efforts have called to recalibrate data based on increasing

minority reference genome comparisons,36 and whereas we used

somatic/germline and reference genome data, methods that incor-

porate further reference genomic material for calculating genetic

admixture may further elucidate these findings.

CONCLUSIONS

In sum, recognizing population differences is crucial to optimizing

care delivery and outcomes. In parallel to efforts aimed to overcome

social and economic barriers affecting our patients, there remains

high interest to identify genetic factors that may contribute to dis-

ease biology, cancer‐specific outcomes, and sensitivities to thera-

peutics. Incorporation of genetic and nongenetic factors to study

variations seen at the population level remain critical to informing

precision‐based interventions which ultimately optimize health eq-

uity for all patients with RCC.
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