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Purpose of review

African–American men in the USA have a higher incidence of and mortality from prostate cancer (PCa),
with a longstanding debate about the cause for these worse outcomes. This review examines differences in
tumour biology and socioeconomics for African–American and Non-Hispanic White (NHW) men to answer
the question ‘why AA men face higher risks for lethal PCa’ and draw a management consensus to redress
the imbalance.

Recent findings

Recent evidence from over the past 2 years suggests the reasons why African–American men face a higher
risk of lethal PCa are multifactorial, with contributions from differences in tumour biology as well as
socioeconomic and healthcare access factors. Regarding tumour biology, genomic and transcriptome
profiling suggests African–American men have upregulated expression of genes related to inflammatory
pathways with downregulation of DNA repair genes. In contrast, NHW men have higher DNA repair
pathways and metabolic pathways involving glycolysis and cell cycle activity. In addition, epidemiological
evidence suggests equal healthcare access ensures equal PCa specific outcomes, implying African–
American men’s disease is not inherently more lethal. However, differences in tumour biology remain,
which may explain specific differences in PCa incidence and the clinical findings of African–American
men’s increased response to immunotherapy and radiotherapy in recent trials.

Summary

Regardless of racial differences in disease outcomes and the factors causing them, African–American and
NHW men seem to have diseases unique to their ancestry. This supports the exploration of personalized
PCa treatment approaches, leveraging translational basic science research to uncover these differences
and devise specific individualized methods therapeutic regimes to address them.

Keywords

genomic and immunologic drivers, racial disparity, socioeconomics and healthcare access, tumour biology
INTRODUCTION PCa outcomes were the same for African–American
The Department of Urology and the Tisch Cancer Institute, Icahn School
of Medicine at Mount Sinai, One Gustave L. Levy Place, New York, New
York, USA

Correspondence to Sujit S. Nair, PhD, The Department of Urology and
the Tisch Cancer Institute, Icahn School of Medicine at Mount Sinai, One
Gustave L. Levy Place, New York, NY 10029, USA.
E-mail: Sujit.nair@mountsinai.org

Curr Opin Urol 2022, 32:96–101

DOI:10.1097/MOU.0000000000000951

This is an open access article distributed under the terms of the Creative
Commons Attribution-Non Commercial-No Derivatives License 4.0
(CCBY-NC-ND), where it is permissible to download and share the work
provided it is properly cited. The work cannot be changed in any way or
used commercially without permission from the journal.
African–American men in the United States have a
higher incidence of and mortality from prostate can-
cer (PCa) [1]. The risk of African–American men
diagnosed with PCa in their lifetime is 1 in 6, com-
pared with 1 in 8 for non-Hispanic white (NHW)
men, and they are twice as likely to die of it once
diagnosed [1]. There is a longstanding debate regard-
ing the cause for these differences, ranging from
healthcare access problems, socioeconomic differen-
ces resulting in comorbidities that may affect the
tumour microenvironment, as well as fundamental
differences in tumour biology [2

&&

]. The debate con-
tinues with recent evidence supporting the contribu-
tions of both socioeconomic issues and tumour
biology [3

&&

–5
&&

]. Two recent epidemiological studies
demonstrated that once equal healthcare access
was provided to African–American populations,
and NHW men. Dess et al. [4
&&

] examined data
from Surveillance, Epidemiology and End Results
(SEER), Radiation Therapy Oncology Group (RTOG)
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KEY POINTS

� Evidence that has emerged over the past 2 years to
explain differences in prostate cancer occurrence and
mortality between African–American and Non-Hispanic
White men points to multifactorial causes.

� Although socioeconomic studies have suggested that
once African–American men have equal access to
healthcare, their outcomes are equal, comparative
genomic and transcriptome analyses have
demonstrated prostate cancer tumour biology is unique
to a man’s ancestry.

� Specifically, African–American men have significant
upregulation of the genes related to inflammatory
pathways, reduced expression of genes related to DNA
mismatch repair and upregulation of gene groups
providing functional elements in hypoxic conditions and
reactive oxidation as well as for immune and
apoptotic pathways.

� The suggestion that African–American men as a whole
‘are faced with more lethal disease’ may be unhelpful,
and instead, prostate cancer tumour biology for
African–American men is unique, as is prostate cancer
tumour biology for NHW men.

� The emerging findings advocate for a more
personalized approach to PCa care for all patients,
exploring the effect of immune and radiotherapeutic
treatments for African–American men.

Why do African--American men face higher risks? Nair et al.
trials as well as the Veterans Affairs (VA) Health
System in over 300 000 patients with PCa. They
found equalized treatment resulted in equal PCa
specific outcomes [4

&&

].
Similarly, Riviere et al. [3

&&

], using a Veterans
Affairs cohort for which all patients experienced
equal healthcare access, demonstrated equality in
stages of PCa presentation as well as no significant
difference in PCa-specific survival outcomes [3

&&

].
By contrast, a recent multiinstitutional compara-
tive study analysed 1152 patients (556 NHW men
and 596 African–American men) with localized PCa
who underwent surgical treatment. They found
African–American men had more advanced disease
at clinical presentation, with low and favourable
intermediate-risk groups having higher risk geno-
mic scores on examination of the surgical disease, as
well as significant differences in tumour biology
related to inflammatory and metabolic pathways
[5

&&

]. The finding of differential expression in
immune-related gene pathways has been supported
by several recent similar studies assessing compara-
tive genomics and transcriptome profiles in post-
surgical tissues from cohorts of African–American
and NHW men with localized PCa [6

&&

,7
&&

]. In addi-
tion, other studies have highlighted specific
0963-0643 Copyright � 2021 The Author(s). Published by Wolters Kluwe
germline variants in those of African ancestry [8
&&

]
and differences in mitochondrial metabolism and
metabolic reprogramming pathways, which may also
influence the aggressiveness of disease [8

&&

].
In light of the ongoing debate, this review exam-

ines the recent development in the field and liter-
ature that addresses the critical differences in
tumour biology and socioeconomics for African–
American and NHW men.

We expect the findings will answer as much as is
possible the question ‘why AA men face higher risks
for lethal PCa’ and draw a management consensus
to improve African–American men’s incidence and
mortality from PCa and potentially help to redress
this imbalance.

TUMOUR BIOLOGY
There is a breadth of literature investigating the geno-
mics and molecular biology of PCa in African–Amer-
ican men, but despite this, an accurate understanding
of how our knowledge of PCa molecular biology
influences clinical outcomes remains elusive. This
may, in part, result from the underrepresentation
ofAfrican–American men instudies focused ongeno-
mic profiling, reflected in, for example, a relative
paucity of African–American men overall in the
PCa Genome Atlas Program (TCGA) [5

&&

]. However,
several recent studies have examined the genomic
and transcriptome profile of PCa patients allowing a
more direct comparison of the racial differences in
the molecular pathways underlying PCa oncogenesis
and progression and potentially shedding light on
future opportunities for screening and therapeutic
intervention. Moreover, reviewing these studies
together provides evidence of an emerging consensus
on genuine differences in tumour biology.

One study has investigated a specific germline
variant (rs72725854) at locus 8q24, as the most
substantial risk factor for familial PCa associated
with earlier diagnosis and higher-risk disease. This
germline variant was found with high frequency in
African–American men and absent in populations
with European ancestry [8

&&

]. It was found in 32% of
hereditary cases, and those with the homozygous
allele carried a 33-fold increase in PCa risk compared
to noncarriers (7.8% risk for homozygous carriers
compared with 0.35% for controls). On the basis of
this, it is reasonable to recommend that carriers be
screened in a similar way to HOXB13 or BRCA2
mutations [8

&&

].
Yuan et al. [9

&&

] examined genetic and transcrip-
tome changes from 61 African–American and 414
NHW men from the TCGA PCa cohort. For African–
American men vs. NHW men, they demonstrated an
increased frequency of SPOP mutations (20.3 vs.
10%), fewer TMPRSS2-ERG fusions (29.3 vs.
r Health, Inc. www.co-urology.com 97



Prostate cancer
39.6%) and fewer PTEN deletions (11.5 vs. 30.2%)
with increased differential expression of genes
related to immune pathways in African–American
men, and higher PTEN/PI3K signalling in NHW men
[9

&&

]. The immune genes upregulated in African–
American men were related to, for example B and T
cell regulation and activation and interleukin sig-
nalling pathways, and support the findings of other
recent genomic profiling studies suggesting differ-
ences in tumour immunobiology may play a role in
the higher risk of lethal PCa that African–American
men face [9

&&

,10,11].
Rayford et al. [5

&&

] performed a comparative
analysis of 596 African–American men vs. 556
NHW men with localized PCa undergoing radical
prostatectomy, examining their surgical specimens
for many parameters related to tumour biology.
They also found genomic differences in African–
American men vs. NHW men with higher SPINK1
expression (22 vs. 10%), lower ERG expression (23
vs. 41%), significant upregulation of the genes
CRYBB2, GSTM3, and those related to inflammatory
pathways (e.g. CCL4, IFNG, CD3, IL33 and
ICOSLG), as well as reduced expression of genes
related to DNA mismatch repair (e.g. MSH6 and
MSH2). Increased SPINK1 but reduced ERG expres-
sion has been found in prior recent studies [12

&&

,13],
but its clinical and prognostic significance is not
clear. Interestingly, Rayford et al. [5

&&

] also specifi-
cally studied expression within fundamental signal-
ling pathways. African–American men had
upregulation of gene groups providing functional
elements in hypoxic conditions, reactive oxidation,
and immune and apoptotic pathways (e.g. TNF
alpha, NFKB, IFN alpha and gamma signalling). This
was reflected in African–American men having an
increased inflammatory response with increased
gamma IFN and T cell activity at a prostate tissue
level. By contrast, NHW men had higher DNA repair
and metabolic pathways involving glycolysis and
cell cycle activity (e.g. MYC and WNT-beta-catenin
signalling) [5

&&

]. Two more recent similar studies
investigated the comparative genomics and tran-
scriptome landscape in surgical specimens for
patients with localized PCa [6

&&

,7
&&

]. In a study of
over 1300 African–American men who underwent
radical prostatectomy, Weiner et al. [7

&&

] examined
prostate specimens showing increased infiltrating
lymphocytes with more plasma cells, elevated IFN
gamma signalling, increased IgG expression and
higher NK cell activity. Interestingly, higher plasma
cell content was associated with improved disease-
free survival, and as a result, may provide a bio-
marker for an immunotherapeutic response, as well
as also offering a novel therapeutic approach to
induce plasma cell function in the tumour
98 www.co-urology.com
microenvironment to maximize their antitumor
effect [7

&&

]. These findings were confirmed in a
similar study on radiation naive postradical prosta-
tectomy specimens from the Decipher GRID registry
[6

&&

]. The whole cohort in this study was split into
discovery and validation cohorts with African–
American men consisting of 127 out of 635 and
236 out 538 from each cohort, respectively.

Interestingly,NHWmenwere more likely to have
an extracapsular extension (ECE) and lymph node
invasion (LNI) on surgical disease in the discovery
cohort as well as ECE in the validation cohort, sug-
gesting, in contrast to study by Rayford et al. [5

&&

],
NHW presented with more advanced disease. Further
examining tissue for the transcriptome profile, they
once again found significantly elevated immune-
related gene expression for inflammatory cytokines
such as IFN alpha and gamma, TNF, interleukins and
markers for the process of epithelial to mesenchymal
transition, one of the critical events in PCa oncogen-
esis. On the contrary, African–American men had
higher expression of CD4 and CD8 markers, lower
expression of DNA repair genes, and no difference in
immune checkpoint markers (CTLA-4, PD-1, PD-L1
and L2 [6

&&

]. Concerning PCa being more lethal in
African–American men, one of the overexpressed
pro-inflammation genes, IFN-inducible transmem-
brane protein 3 (IFITM3) predicted biochemical
recurrence in the African–American discovery and
validation cohorts not for NHW patients [6

&&

]. As well
as differences in inflammatory and DNA repair path-
ways, there is emerging research highlighting differ-
ences in tumour biology related to mitochondrial
function and metabolic reprogramming [14]. There
are a number of mitochondrial abnormalities at a
genetic level in PCa, for example, in the mitochon-
drial ‘D-Loop’, consisting of two hypervariable
regions and in nuclear-encoded mitochondrial pro-
teins, some of which are nuclear-encoded proteins,
which may be race-specific. More direct comparative
analytic research is required, in line with the studies
presented above, to elucidate how this may contrib-
ute mechanistically to any racial differences in PCa
oncogenesis and progression. However, mitochon-
drial abnormalities can influence the roles of reactive
oxidation, apoptotic signalling energy reprogram-
ming, and glycolysis in cellular tumorigenesis [14].
CLINICAL SEQUELAE OF AFRICAN–
AMERICAN GENOMIC DIFFERENCES –
CAN THEY EXPLAIN WHY PROSTATE
CANCER IS MORE LETHAL FOR AFRICAN–
AMERICAN MEN?

The challenge for clinicians is to translate our grow-
ing understanding of these differences in tumour
Volume 32 � Number 1 � January 2022
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biology into biomarkers used for risk stratification at
screening and diagnosis and novel therapeutic tools.
In study by Rayford et al. [5

&&

], African–American
men presented with more advanced disease. With
regards to the clinical staging of patients in their
cohort, at the time of presentation, African–Ameri-
can men had more elevated PSAs, increased inci-
dence of locally advanced disease (defined as pT3b
or T4 on histopathology postsurgery) and higher
CAPRA-S scores (calculated from the PSA presurgery
as well as Gleason score, staging, margin status and
nodal involvement on postsurgical disease). These
findings may support the concept that PCa in Afri-
can–American men has a higher risk of tumour
biology, and in this cohort, African–American
men will be faced with lethal disease and a poorer
prognosis at the time of diagnosis. However,
advanced clinical staging at the time of presentation
could potentially be explained by healthcare access
issues alone, and in the study by Awasthi et al. [6

&&

],
the reverse was true; NHW men had more adverse
pathological features on their surgical pathology
[5

&&

]. Looking at prognostic biomarkers in Rayford’s
cohort, Decipher scores were only higher in Afri-
can–American men for low and favourable interme-
diate-risk Gleason grade groups (GGG) 1 and 2.

In contrast, for NHW men, the average genomic
risk score (the average of 19 genomic signatures
without decipher) was higher in Gleason grade
groups (GGG) 4 and 5, suggesting that differences
in tumour biology only affected the prognosis for
African–American men with low and favourable
intermediate-risk disease and NHW men with
high-risk disease [5

&&

]. Nevertheless, the described
differences in tumour immunobiology and meta-
bolic processes remain, which further supports the
emerging use of precision medicine for all patients
and combinations of radiotherapy and immuno-
therapy in African–American men. In the PROCEED
registry of over 1900 men (12% were African–Amer-
ican) with metastatic castrate-resistant prostate can-
cer (mCRPC) treated with Sipuleucel-T (autologous
vaccine immunotherapy using patients’ ex vivo
processed dendritic cells expressing key antigens),
overall survival was significantly better for African–
American men. This difference was especially
marked for those patients with a lower baseline
PSA, in whom the median overall survival for Afri-
can–American vs. NHW men was 54.3 compared
with 33.4 months [15

&&

].
Differences in tumour biology may influence

responses to chemotherapeutic agents as well. For
example, in assessing potential gene-based chemo-
therapeutic sensitivities in their cohort of 1152
patients, Rayford et al. [5

&&

] found that African–
American men may respond more favourably to
0963-0643 Copyright � 2021 The Author(s). Published by Wolters Kluwe
alkylating-based chemotherapeutic regimes NHW
men would have better clinical responses to tax-
ane-based chemotherapies. Taxane-based chemo-
therapy is the internationally established standard
of care for advanced PCa. Although it would require
clinical validation, this differential response may
result from alkylating agents’ DNA damaging effect
combined with the finding that PCa in African–
American men has lower expression of DNA repair
genes [5

&&

]. Moreover, reduced expression of DNA
repair genes, itself negatively influenced by reduced
androgen receptor signalling, may explain the find-
ings of other studies that have demonstrated
improved responses of African–American men to
radiotherapy, which is by convention, combined
with androgen receptor inhibiting hormone ther-
apy [16

&

,17,18].
Overall, these findings support the exploration

of personalized approaches to PCa treatment,
leveraging translational basic science research to
uncover individual differences in PCa disease char-
acteristics.
SOCIOECONOMICS, LIFESTYLE AND
IMMUNOBIOLOGY

Counterbalancing these fundamental science dis-
coveries is the epidemiological evidence that Afri-
can–American men face genuine socioeconomic
problems and healthcare access issues. Moreover,
issues arise within African–American families and
communities and from the physicians and institu-
tions that care for them. For example, Freidlander
et al. [19] examined 59 262 African–American men
and 223 873 NHW men with localized PCa from the
National Cancer Database in the USA managed
between 2004 and 2013. Using multilevel logistic
regression to predict the odds of receiving definitive
therapy, they found that 39% of hospitals demon-
strated significantly higher rates of definitive treat-
ment (surgery or radiotherapy) for NHW men than
African–American men [19]. Community education
initiatives may help to encourage African–American
men to improve their understanding of their health
and invest in their healthcare, and interestingly, two
recent epidemiological studies have shown that
once healthcare access issues are overcome, survival
outcomes for African–American men vs. NHS men
are equalized [3

&&

,4
&&

]. These studies suggest that if
African–American men were to engage in screening
activities and present to healthcare institutions
quickly, their PCa-specific survival outcomes would
be the same. However, median follow-up was
5.89 years for NHW men and 5.79 years for Afri-
can–American men in the study by Riviere et al.
[5

&&

] and between 70 and 105 months in the study by
r Health, Inc. www.co-urology.com 99
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Dess et al. [4
&&

], which may be too short to assess
longer-term disease outcomes. Moreover, genomic
risk scores are heterogeneous according to GGGs for
African–American and NHW men, with higher deci-
pher scores in African–American men with GGGs 1
and 2 and higher AGR scores for NHW men in GGGs
4 and 5 [5

&&

]. This would suggest that making
generalizations about PCa outcomes for groups of
African–American or NHW men as a whole is
unhelpful.

There is evidence that diet, lifestyle and comor-
bidities, including obesity, hypertension and dia-
betes, create systemic inflammation, influencing
PCa development and survival outcomes [20].
There are also several factors contributing to poten-
tial differences in lifestyle-induced systemic inflam-
mation between African–American and NHW men,
including genomic and socioeconomic [21,22].
Interestingly, markers of systemic inflammation
such as neutrophil, platelet and mono-lymphocyte
ratios may help show improved response to diet and
lifestyle programs and may have prognostic value
pretreatment for longer-term outcomes [20]. How
lifestyle-induced systematic inflammation influen-
ces the tumour microenvironment and tumour
immunobiology described above to affect PCa
tumorigenesis is unclear and represents a contro-
versial area. However, there are promising results
from studies of anti-inflammatory diets improving
survival in breast cancer patients, and it warrants
further study.
CONCLUSION

Recent evidence from over the past two years sug-
gests the reasons why African–American men face a
higher risk of lethal PCa are multifactorial, with
contributions from differences in tumour biology
as well as socioeconomic and healthcare access
factors. Regarding tumour biology, genomic and
transcriptome profiling suggests African–American
men have upregulated expression of genes related
to inflammatory pathways, with downregulation of
DNA repair genes. In contrast, NHW men have
higher DNA repair pathways and metabolic path-
ways involving glycolysis and cell cycle activity.
This may explain specific differences in PCa inci-
dence rather than survival outcomes for African–
American men and clinical findings of African–
American men’s increased response to immuno-
therapy and radiotherapy in recent trials. Regard-
less of racial differences and the factors causing
them, overall, African–American and NHW men
seem to have a disease that is unique to their
ancestry. This supports the exploration of person-
alized approaches to PCa treatment, leveraging
100 www.co-urology.com
translational basic science research to uncover
these differences and devise specific individualized
therapeutic regimes.
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