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Results: A total of 867 patients were included in this retrospective study, including 188
African American and 669 Caucasian patients. There was no significant difference in the
likelihood of a pathogenic or likely-pathogenic variants (PV/LPVs) between African
American and Caucasian patients (p =.09). African American patients were more likely to
have a variant of unknown significance than Caucasians (odds ratio [OR]=1.95;
p<.0001). BRCA1 PV/LPVs were higher in African Americans (OR=4.86; p=.04).
African American patients were less likely to have a PV/LPV in non-BRCA DNA repair
genes (OR=0.30; p=.008). Family history of breast (OR=209; p=.002) or ovarian
cancer (OR = 2.33; p=.04) predicted PV/LPVs in Caucasians but not African-Americans.
This underscores the limitations of family history in AA men and the importance of
personal history to guide germline testing in AA men.

Conclusions: In metastatic prostate cancer patients, PV/LPVs of tested genes did
not vary by race, BRCA1 PV/LPVs were more common in the African American
subset. However, PV/LPVs in non-BRCA DNA repair genes were less likely to be
encountered in African Americans. Family history associated with genetic testing
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1 | INTRODUCTION

Racial disparity has been a persistent and challenging problem in prostate
cancer research despite ongoing efforts. African American men are at
higher risk of prostate cancer and approximately twofold higher risk of
dying from prostate cancer compared to other racial or ethnic groups
(1, 2). For African Americans there are significant differences in screening
and treatment patterns, enrollment in clinical trials, outcomes, limited
understanding of tumor biology and biomarker utility specific to African
American patients.”® Similar to race, family history is also a potent risk
factor for prostate cancer. The inherited risk of prostate cancer is esti-
mated to be as high as 60% and men with a first degree relative (FDR)
with prostate cancer have been reported to be twice as likely to develop
this disease.” While risk factors such as family history and race have been
well characterized, much remains unknown about how genetic factors
influence risk in African Americans with prostate cancer. To date, African
American men have been underrepresented in germline genetic studies
of prostate cancer.®*°

Studies in advanced prostate cancer have been conducted primarily
on Caucasian/European cohorts, and these studies have highlighted the
prevalence and clinical significance of germline alterations. For example,
Pritchard, et al.'* showed that pathogenic/likely pathogenic germline
variants (PV/LPV) in DNA repair genes were present in 11.8% of patients
with metastatic prostate cancer. Patients with selected DNA repair
germline PV/LPV not only have an increased risk of developing cancer,
but a number of mutations are associated with a poor prognosis.
Importantly, patients with germline BRCA1 and BRCA2 pathogenic mu-
tations and metastatic prostate cancer may respond better to PARP

results in Caucasians only.

African American, genetics, germline, metastatic prostate cancer, pathogenic variants, racial

inhibitors and platinum-based chemotherapy.'? ** Specifically, patients
with mCRPC and BRCA1 or BRCA2 alterations had significantly longer
progression free and overall survival with olaparib, compared to those
treated with abiraterone or enzalutamide. The benefit of PARP inhibitors
may be extended to patients with selected alterations detected in other
homologous recombination repair genes.*> Both olaparib and rucaparib
are now Food and Drug Administration (FDA) approved for treatment of
mCRPC and both approvals specifically note germline BRCA1/2 muta-
tions. Studies have shown that mismatch repair gene status in tumors
predicts for a positive therapeutic response to PD-1 inhibitors'® and
pembrolizumab was FDA-approved in 2018.

In a cross-sectional study of 3607 men with prostate cancer, 17.2%
(n=620) were found to have pathogenic or likely pathogenic germline
variants. Age, race, and family history did not correlate with positive test
results though these clinical data were quite limited. Only 227 (~6%) of
the men tested were African American. African Americans had lower
rates of positive variants compared to other ethnic groups (odds ratio
[OR]=0.527; p=.006)."" In a study focusing on a subset of well char-
acterized genes, African American patients with prostate cancer had
significantly fewer germline alterations compared to Caucasians (7.5% vs.
13.9%, respectively).*® This study was problematic because clinical data
were limited. Kwon et al.'” had a variety of ethnic groups in a large
analysis but only 41 patients were of African ancestry. Taken together
studies of germline PV/LPV in African American men remain suboptimal.

ELAC/HPC2,?° MSR1,%* CHEK2??, and EPHB2?° have been reported
in association with prostate cancer risk in African American men but
await confirmatory studies. Multiple linkage and GWAS studies have
linked the 8g24 region with prostate cancer; these risk SNPs are
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relatively small in magnitude of effect and the underlying etiology of
noncoding changes remains under study.?* 2 Though these associations
have been identified in African American patients with prostate cancer,
reproducible causal or risk genes have not been identified and current
gene panels used for germline genetic testing are primarily derived from
variants identified in other ethnicities. Given the underrepresentation in
clinical genetic testing and research, and the clinical importance, for pa-
tients and their families, it is especially critical to better understand racial
disparity with respect to germline PV/LPV data.

Given the notable paucity of germline data on African American
men, especially those with advanced prostate cancer, the goal of the
present study is to evaluate germline alterations in African American
men, all of whom had documented metastatic prostate cancer. Ulti-
mately, understanding the landscape of germline variants in African
Americans, with concomitant clinical cofactors and family history, is

critical for understanding and reducing health care disparities.

2 | MATERIALS AND METHODS

2.1 | Patient cohort

African American and Caucasian men with metastatic prostate cancer
were recruited from seven sites including Tulane University Cancer
Center, Levine Cancer Institute/Carolinas Medical Center, The Sidney
Kimmel Comprehensive Cancer Center at Johns Hopkins University,
University of Washington, Mayo Clinic, and Atlantic Urology Clinics. All
patients in this cohort had distant metastatic disease, confirmed by
radiographic imaging, and all had germline genetic testing. In addition to
germline testing results, clinical data including self-reported race, Gleason
score, age at diagnosis, clinical staging, and self-reported cancer family
history were retrospectively compiled from medical records. All clinical
data were deidentified before analyses under Tulane University IRB
protocol number 2019-329 which waived the requirement to obtain
written patient informed consent.

2.2 | Germline panel composition and testing
Patients in this cohort had prior germline testing with a commercially
available clinical panel between 2015 and 2020. Institutions used a
variety of germline panels evaluating germline alterations in 12-86
cancer-associated genes. The panels utilized included: Invitae Multi-
Cancer panel (N = 645) (Invitae), Color Hereditary Cancer panel (N = 183)
(Color Genomics), Myriad MyRisk panel (N=7) (Myriad Genetics),
BROCA panel (N = 6) (UW Medical Center), and other commercial panels
(N = 16). Variants were evaluated and subjected to clinical interpretation
using American College of Medical Genetics and Genomics criteria.””
According to the results reported by each commercial panel, variants
interpreted as pathogenic (PV) or likely-pathogenic (LPV) were con-
sidered positive and have previously been established to have pathogenic
consequences. Variants of unknown significance (VUS) were also iden-
tified using standard classification procedures.

The Prostate_\\/| LEY—‘ﬁ

TABLE 1 Demographics of the metastatic prostate cancer
population tested
African
American Caucasian
Median age of diagnosis 60 (40-82) 63 (42-93)
Median age at time of germline testing 68 (40-89) 69 (43-93)
Gleason score
<7 6% (n=9) 6% (n=26)
=7 34% (n=50) 28% (n=125)
>7 58% (n=87) 67% (n=301)

Metastatic at diagnosis 44% (n=65) 37% (n=136)

2.3 | Statistical analysis

The x? test and confidence intervals were calculated using SAS
9.7 (SAS). To compare proportions between groups when the
number of occurrences in a cell were fewer than 5, the Fisher
exact test was used. The p values less than .05 were considered
significant. These tests were used to assess associations between
genetic alterations and clinical variables including race and
family history. To accommodate the diversity of genetic panels
and institutions, for individual gene analyses, patients were ex-
cluded if the panel used for germline testing did not include the
given gene of interest.

3 | RESULTS

3.1 | Study population

A total of 867 patients were included in this retrospective study.
This included 188 African American patients and 669 Caucasian
patients (see Table 1 and Table S1); all patients had radiographic
positive metastatic prostate cancer. The median age at diagnosis
was 60 years (range = 40-82) for African Americans and 63 years
(range = 42-93) for Caucasians. At the time of germline testing,
the median age for African Americans was 68 years
(range = 40-89) and 69 years (range = 43-93) for Caucasians. In
African Americans, 6% (n=9) had a Gleason score of less than 7,
34% (n=50) had a Gleason score of 7, and 58% (n=87) had a
Gleason score more than7. In Caucasians, 6% (n=26) had a
Gleason score of less than 7, 28% (n = 125) had a Gleason score of
7, and 67% (n=301) had a Gleason score of more than 7. 44% of
African Americans (n=65) were metastatic at diagnosis com-
pared to 37% of Caucasians (n=136). No statistically significant
differences between the African American and Caucasian groups
were seen in terms of age at diagnosis, age at testing, Gleason
scores, or metastatic disease at diagnosis.
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Negative PV/LPV PV/LPV +VUS

African American  35.1% (n = 66) 53% (n=10) 4.3% (n=38)

Caucasian 48.9% (n=327) 8.1% (n=54) 6.4% (n=43)
Unknown 50% (n=5) 30% (n=3) 0% (n=0)
Grand total 44.4% (n=385) 9.2% (n=80) 5.8% (n=51)

Abbreviations: LPV, likely-pathogenic variants; PV, pathogenic variants.

3.2 | Pathogenic, likely-pathogenic, and VUS

In the African American patients, 6% of patients (n=11) had a PV/
LPV, 55% of patients (n = 104) had a VUS, 4% of patients (n = 8) had
both a PV/LPV and VUS, and 35% of patients had no PV/LPV or VUS
reported (n=65) (Table 2). For Caucasians, 10% of patients (n = 66)
had a PV/LPV germline alteration, 37% of patients (n=245) had a
VUS, 6% of patients (n = 43) had both a PV/LPV and VUS, and 47% of
patients had no germline alterations (n = 315). Overall, there was no
significant difference in the likelihood of a PV/LPV between African
American and Caucasian patients (p =.09). African American patients
were more likely to have a VUS than Caucasians (OR = 1.95; 95%
confidence interval [Cl [1.40, 2.71]; p <.0001).

Each gene represented on a germline panel was compared be-
tween African American and Caucasian patients with metastatic
prostate cancer (Table S2). Of the genes evaluated, African Amer-
icans were more likely to have a BRCA1 PV/LPV (OR =4.86; 95% ClI
[1.08, 21.93]; p =.04), however, we note the small number of cases as
a limitation. There were no other PV/LPVs detected which were
significantly different between African American and Caucasian
patients. Among VUSs, VUS in BRCA2 (p = .04), PALB2 (p =.0007), and
PTCH1 (p =.03) were more frequent in African Americans compared
to Caucasians. There were no other gene specific VUSs which were
significantly different between African Americans and Caucasians
(Table S3).

Next, functionally related genes were evaluated as a group
(Tables 3-5). African American patients were substantially less
likely to have a PV/LPV in any non-BRCA gene (OR =0.27; 95% ClI
[0.12, 0.64]; p=.0008). Additionally, African American patients
were less likely to have a PV/LPV in a non-BRCA DNA repair
gene (MSH2, MSH6, PMS2, MLH1, ATM, RAD50, RAD51D, NBN,
CHEK2, BRIP1, PALB2, RAD51C, ATM, BLM, and TP53) (OR = 0.30;
95% CI [0.11, 0.85]; p =.008). Among all DNA repair genes ana-
lyzed herein (including BRCA1 and BRCA2) there was no

PV/LPV non- African

BRCA gene American Caucasian OR
Yes 3% (n=6) 11% (n=72) 0.2749
No 97% (n=181) 89% (n=597)

VUS Total

p Value

TABLE 2 Germline variants detected

55.3% (n=104) 188
36.6% (n=245) 669
20% (n=20) 10

40.5% (n=351) 867

significant difference between African American and Caucasian
patients (p =.29).

3.3 | Family history

Cancer family history was collected from patient charts (see
Tables S4, S5, S6, and S7). Among these prostate cancer patients, PV/
LPV findings were more likely in Caucasians with at least one FDR
with ovarian cancer (OR =2.33; 95% CI [1.05, 5.17]; p=.04). How-
ever, there was no significant difference in the frequency of PV/LPV
alterations in African Americans with FDR with ovarian cancer
(OR=6.33; 95% CI [0.98, 40.76]; p=.08). There was no significant
difference in the frequency of PV/LPVs in African Americans (p =.12)
or Caucasians (p =.33) with at least one FDR with prostate cancer. In
Caucasians, PV/LPV germline alterations were more likely with at
least one FDR with breast cancer (OR=2.09; 95% ClI [1.31, 3.32];
p =.002). However, there were no significant difference in the fre-
quency of PV/LPV alterations in African Americans with at least one
FDR with breast cancer (OR=2.15; 95% CI [0.75, 6.19]; p=.21).
There was no significant difference in the frequency of PV/LPV al-
terations in Caucasians (p =.80) with at least one FDR with pan-
creatic cancer. None of the African American patients reported a

family history of pancreatic cancer.

4 | DISCUSSION

These findings highlight the importance of testing and expanding
access to testing especially for African American patients with me-
tastatic prostate cancer. We did not find any overall differences in
the frequency of PV/LPVs between African Americans and Cauca-
sians in this population of men with metastatic prostate cancer.

However, African American patients were less likely to have a PV/

TABLE 3
BRCA gene

PV/LPV in any non-
95% Cl

.0008 0.1176,0.6426

Abbreviations: Cl, confidence interval; LPV, likely-pathogenic variants; OR, odds ratio; PV, pathogenic

variants.
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TABLE 4 PV/LPV in DNA-repair PV/LPV DNA repair African

genes (BRCA1, BRCA2, MSH2, MSHS, genes American Caucasian OR p Value 95% CI

PMS2, MLH1, ATM, RAD50, RAD51D, NBN,

CHEK2, BRIP1, PALB2, RAD51C, ATM, Yes 9% (n=16) 12% (n=77) 0.7152 .2887 0.4066, 1.2579
BLM, and TP53) No 91% (1=172)  88% (n=592)

Abbreviations: Cl, confidence interval; LPV, likely-pathogenic variants; OR, odds ratio; PV, pathogenic

variants.

TABLE 5 PV/LPV in non-BRCA DNA
repair genes (MSH2, MSH6, PMS2, MLH1,

repair gene
ATM, RAD50, RAD51D, NBN, CHEK2,
BRIP1, PALB2, RAD51C, ATM, Yes
BLM, and TP53) No

PV/LPV non-BRCA DNA  African

American Caucasian OR p Value 95% CI

2% (n=4) 7% (n=45) 0.3014 .00836 0.107,0.8493

98% (n=184) 93% (n=624)

Abbreviations: Cl, confidence interval; LPV, likely-pathogenic variants; OR, odds ratio; PV, pathogenic

variants.

LPV in any non-BRCA genes and in non-BRCA DNA repair genes.
African Americans were more likely to have a PV/LPV BRCA1 com-
pared to their Caucasian counterparts.

African Americans in this study had a significantly higher overall
incidence of germline VUSs. In a gene specific analysis, VUS alterations in
BRCA2, PALB2, and PTCH1 were more frequently detected in African
Americans compared to Caucasians. Unlike PV/LPV, for any given VUS,
by definition, there is insufficient evidence to determine whether or not a
mutation is detrimental or contributes to cancer risk. In African Amer-
icans, the significantly increased detection of VUSs likely reflects a bias in
variant classification of genes, which relies on patient data primarily as-
sembled and validated from Caucasian cohorts. Importantly, this bias
may also extend to PV/LPVs and may account for the overall lower
frequency of pathogenic variants in this African American cohort. Re-
gardless of the pathogenicity of individual VUSs, the higher frequency of
VUSs in African Americans indicates that this population may be un-
derrepresented in population data utilized in identifying variants. This
underrepresentation may be especially critical for germline variants in
prostate cancer given the high significantly higher incidence of prostate
cancer in African Americans. More data are necessary to further classify
these VUS into pathogenic or non-pathogenic categories.

The higher frequency of BRCA1 in African Americans with me-
tastatic prostate cancer is notable given the recent FDA approvals of
olaparib and rucaparib for patients with germline BRCA1 or BRCA2.
These data emphasize the importance of improving access to genetic
counseling and germline genetic testing for inherited cancer risk for
African American men with advanced prostate cancer. Similarly,
when comparing somatic tumor DNA from metastatic prostate
cancer in African Americans and Caucasians, there were more tu-
moral BRCA1 mutations in African Americans (4%) compared to

).22 We are cautious to note that conclusions need

Caucasians (1%
replication in larger data sets before they can be considered
definitive.

Guidelines reliant on family history have a number of short-
comings and current National Comprehensive Cancer Network

guidelines are not reliant on family history alone. It is well known

that family history is incomplete for many, and even important genes
have incomplete penetrance. Herein, however, family history
was associated with PV/LPV in several selected Caucasian popula-
tions but not in African Americans. Caucasians but not African
Americans with a FDR with breast or ovarian cancer (but not pros-
tate cancer) were more likely to have a PV/LPV. This may or may not
reflect differences in recall, family structure, health communication,
and genetic dependency, as well a smaller sample sizes resulting in a
relatively under-powered assessment in the African American
dataset.

While this study included a large number of metastatic
prostate cancer patients there were significant limitations.
A larger sample size is needed to optimally assess the germline
landscape in this population. Additionally, it is possible that the
current gene panels are incomplete when it comes to important
genes associated with prostate cancer, especially in African
Americans. This was a retrospective study of metastatic prostate
cancer patients and testing biases are possible. We have not
tracked how many patients refused to undergo testing. Clinical
practices at different institutions may have varied in unknown
manners. Though most of the genes tested, especially DNA-
repair genes, were the same across panels, there were clear
variations in other cancer related genes in accordance with what
panel was used. This is a limitation of the study. Similarly, the
number of genes included on the panels varied. While this was
taken in to account for the present analyses for individual genes,
optimally all patients should have been tested with a standar-
dized gene panel. This study was also limited to self-reported
data for both race and family history. Similarly, since this is a
multi-institutional study, genetic variability attributable to geo-
graphic factors may also be a limitation.

More access to clinical genetic testing and more research opportu-
nities are needed to address disparities and underrepresentation of
African American prostate cancer patients. Further studies are critical for
understanding the germline genetic components contributing to dis-

parities in prostate cancer risk and prostate cancer outcomes.



LEDET ET AL

&‘—Wl LEY-The Prostate

CONFLICT OF INTERESTS

Dr. Sartor has research funding to his institution from AAA, AstraZeneca,
Bayer, Merck, Endocyte, Progenics, Novartis, and Janssen. Dr. Sartor has
received consulting fees from Astellas, Blue Earth Diagnostics, EMD
Serono, Pfizer, Constellation, Dendreon, Bristol-Myers Squibb, Invitae,
Merck, Innocrin, Sotio, AAA, AstraZeneca, Bayer, Endocyte, Progenics,
Novartis, Janssen, Astellas, Blue Earth Diagnostics, EMD Serono, Pfizer,
Constellation, Noria Therapeutics, Clovis, Myriad, Noxopharm, Point
Biopharm, Tenebio, Theragnostics, Telix, Clarity Pharmaceuticals, and
Fusion. Dr. Shore has research support and consulting fees for AbbVie,
Amgen, Astellas, Astra Zeneca, Bayer, BMS, Dendreon, Exact Sciences,
Fergene, Foundation Medicine, Invitae, Janssen, Merck, Myriad, Pfizer,
and Sanofi, Tolmar. Dr. Cheng receives funding from PNW SPORE
CA097186, DOD WB81XWH-17-2-0043, NIH CA015704, Prostate
Cancer Foundation; research funding to her institution from Clovis,
Janssen, Sanofi, Medivation/Astellas, Color Foundation, and consulting
fees from AstraZeneca. Dr. Antonarakis has served as a paid consultant/
advisor for Invitae, Janssen, Pfizer, Sanofi, Dendreon, Merck, Bristol-
Myers Squibb, AstraZeneca, Clovis, Bayer, Constellation, Eli Lilly and
Amgen; and has received research funding to his institution from
Janssen, Johnson & Johnson, Sanofi, Dendreon, Genentech, Novartis,
Bayer, Merck, Bristol-Myers Squibb, AstraZeneca, ESSA and Constella-
tion. Additionally, Dr. Antonarakis is partially supported by the Patrick
Walsh Prostate Cancer Research Fund, the Prostate Cancer Foundation,
the NCI Cancer Center Support Grant 5P30 CA006973-52, the NIH
grant RO1 CA238384, and the DOD Clinical Consortium award
W81XWH-16-PCRP-CCRSA. Dr. Bryce received honoraria from Foun-
dation Medicine, Novartis, Astellas, and Merck. Dr. McKay has served as
a paid consultant for Janssen, Novartis, Tempus, Exelixis, Pfizer, Bristol-
Myers Squibb, Astellas Medivation, Dendreon, Vividion Therapeutics,
Bayer and has research funding to her institution from Pfizer and Bayer.
Dr. Burgess has received consulting fees from Johnson and Johnson,
honoraria from Exelixis and Bayer, and research funding to his institution
from Pfizer and Astellas Pharma. Dr. Zhu has served as a paid consultant
for NGM Biopharmaceuticals and Bayer. All other authors have no
conflict of interests to disclose.

DATA AVAILABILITY STATEMENT

The data that support the findings of this study are available on
request from the corresponding author. The data are not publicly
available due to privacy or ethical restrictions.

ORCID

Elisa M. Ledet
Nellie N. Ndfissi
Alan H. Bryce
Heather H. Cheng
Emmanuel S. Antonarakis

https://orcid.org/0000-0003-1230-3255
https://orcid.org/0000-0003-0436-5931
https://orcid.org/0000-0002-0206-3895
https://orcid.org/0000-0002-1365-0702
https://orcid.org/0000-0003-0031-9655
Oliver Sartor = https://orcid.org/0000-0002-8777-7343
REFERENCES

1. McGinley KF, Tay KJ, Moul JW. Prostate cancer in men of African
origin. Nat Rev Urol. 2016;13(2):99-107.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21

Tsodikov A, Gulati R, de Carvalho TM, et al. Is prostate cancer different
in black men? Answers from 3 natural history models. Cancer. 2017;
123(12):2312-2319.

Holmes JA, Bensen JT, Mohler JL, Song L, Mishel MH, Chen RC.
Quality of care received and patient-reported regret in prostate
cancer: analysis of a population-based prospective cohort. Cancer.
2017;123(1):138-143.

Wissing MD, Kluetz PG, Ning YM, et al. Under-representation of
racial minorities in prostate cancer studies submitted to the US
Food and Drug Administration to support potential marketing ap-
proval, 1993-2013. Cancer. 2014;120(19):3025-3032.

Leapman MS, Freedland SJ, Aronson WJ, et al. Pathological and
Biochemical Outcomes among African-American and Caucasian
Men with Low Risk Prostate Cancer in the SEARCH Database: im-
plications for active surveillance candidacy. J Urol. 2016;196(5):
1408-1414.

Ahaghotu C, Tyler R, Sartor O. African American Participation in On-
cology Clinical Trials—Focus on Prostate Cancer: implications, barriers,
and potential solutions. Clin Genitourin Cancer. 2016;14(2):105-116.
Eggly S, Hamel LM, Heath E, et al. Partnering around cancer clinical trials
(PACCT): study protocol for a randomized trial of a patient and physi-
cian communication intervention to increase minority accrual to pros-
tate cancer clinical trials. BMC Cancer. 2017;17(1):807.

Spratt DE, Chan T, Waldron L, et al. Racial/ethnic disparities in
genomic sequencing. JAMA Oncology. 2016;2(8):1070-1074.
Hjelmborg JB, Scheike T, Holst K, et al. The heritability of prostate
cancer in the Nordic Twin Study of Cancer. Cancer Epidemiol
Biomarkers Prev. 2014;23(11):2303-2310.

Rogers CR, Rovito MJ, Hussein M, et al. Attitudes toward genomic
testing and prostate cancer research among Black Men. Am J Prev
Med. 2018;55(551):5103-S111.

Pritchard CC, Offit K, Nelson PS. DNA-repair gene mutations in meta-
static prostate cancer. N Engl J Med. 2016;375(18):1804-1805.

Fong PC, Boss DS, Yap TA, et al. Inhibition of poly(ADP-ribose) poly-
merase in tumors from BRCA mutation carriers. N Engl J Med. 2009,
361(2):123-134.

Kaufman B, Shapira-Frommer R, Schmutzler RK, et al. Olaparib mono-
therapy in patients with advanced cancer and a germline BRCA1/2
mutation. J Clin Oncol. 2015;33(3):244-250.

Yang D, Khan S, Sun Y, et al. Association of BRCA1 and BRCA2
mutations with survival, chemotherapy sensitivity, and gene mu-
tator phenotype in patients with ovarian cancer. JAMA. 2011;
306(14):1557-1565.

de Bono J, Mateo J, Fizazi K, et al. Olaparib for metastatic
castration-resistant prostate cancer. N Engl J Med. 2020;382(22):
2091-2102.

Le DT, Uram JN, Wang H, et al. PD-1 blockade in tumors with
mismatch-repair deficiency. N Engl J Med. 2015;372(26):2509-2520.
Nicolosi P, Ledet E, Yang S, et al. Prevalence of germline variants in
prostate cancer and implications for current genetic testing guidelines.
JAMA oncology. 2019;5(4):523-528.

Sartor O, Yang S, Ledet E, Moses M, Nicolosi P. Inherited DNA-repair
gene mutations in African American men with prostate cancer.
Oncotarget. 2020;11(4):440-442.

Kwon DH, Borno HT, Cheng HH, Zhou AY, Small EJ. Ethnic dis-
parities among men with prostate cancer undergoing germline
testing. Urol Oncol. 2020;38(3):80 e81-80 e87.

Robbins CM, Hernandez W, Ahaghotu C, et al. Association of HPC2/
ELAC2 and RNASEL non-synonymous variants with prostate cancer
risk in African American familial and sporadic cases. Prostate. 2008;
68(16):1790-1797.

Wallace TA, Martin DN, Ambs S. Interactions among genes, tumor
biology and the environment in cancer health disparities: examining
the evidence on a national and global scale. Carcinogenesis. 2011;
32(8):1107-1121.


https://orcid.org/0000-0003-1230-3255
https://orcid.org/0000-0003-0436-5931
https://orcid.org/0000-0002-0206-3895
https://orcid.org/0000-0002-1365-0702
https://orcid.org/0000-0003-0031-9655
https://orcid.org/0000-0002-8777-7343

LEDET ET AL

22.

23.

24.

25.

26.

27.

Southey MC, Goldgar DE, Winqvist R, et al. PALB2, CHEK2 and ATM
rare variants and cancer risk: data from COGS. J Med Genet. 2016;
53(12):800-811.

Robbins CM, Hooker S, Kittles RA, Carpten JD. EphB2 SNPs and
sporadic prostate cancer risk in African American men. PLoS One. 2011;
6(5):19494.

Gudmundsson J, Sulem P, Manolescu A, et al. Genome-wide association
study identifies a second prostate cancer susceptibility variant at 8q24.
Nature Genet. 2007;39(5):631-637.

Yeager M, Chatterjee N, Ciampa J, et al. Identification of a new
prostate cancer susceptibility locus on chromosome 8q24. Nature
Genet. 2009;41(10):1055-1057.

Matejcic M, Saunders EJ, Dadaev T, et al. Germline variation at 8q24
and prostate cancer risk in men of European ancestry. Nat Commun.
2018;9(1):4616.

Richards S, Aziz N, Bale S, et al. Standards and guidelines for the in-
terpretation of sequence variants: a joint consensus recommendation of
the American College of Medical Genetics and Genomics and the As-
sociation for Molecular Pathology. Genet Med. 2015;17(5):405-424.

The Prostate_\\/| LEY—‘ﬁ

28. Mahal BA, Alshalalfa M, Kensler KH, et al. Racial differences in
genomic profiling of prostate cancer. N Engl J Med. 2020;
383(11):1083-1085.

SUPPORTING INFORMATION
Additional Supporting Information may be found online in the

supporting information tab for this article.

How to cite this article: Ledet EM, Burgess EF, Sokolova AO,
et al. Comparison of germline mutations in African American and
Caucasian men with metastatic prostate cancer. The Prostate.
2021;81:433-439. https://doi.org/10.1002/pros.24123


https://doi.org/10.1002/pros.24123



