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abstract

PURPOSE Proportionate minority representation in clinical trials is an important step toward addressing health
care inequities. Given the paucity of data on this topic in urologic oncology, we sought to quantify the enrollment
of minority patients in clinical trials studying prostate, kidney, and bladder/urothelial cancers.

METHODS The ClincialTrials.gov database was queried for completed phase II and III interventional trials in
prostate, kidney, and bladder cancers. The SEER database was used to calculate the US prevalence of these
genitourinary cancers. Representation quotients (RQ) were calculated to describe the relative proportion of each
racial/ethnic group enrolled in clinical trials over the proportion of persons from each group among national
cancer cases by cancer type.

RESULTS Of 341 trials that met initial eligibility criteria, only 169 (49.7%) reported data on race or ethnicity.
Aggregate RQs from 2000 to 2017 showed that White patients were continually over-represented in trials for all
cancer types. Black and Asian patients were poorly represented across all cancer types. When stratified by 3-
year increments, the RQs remained stable for all races, from 2000 to 2017.When stratified by ethnicity, Hispanic
patients were under-represented across all cancer types in the study period. When examining representation by
funding source, we found that US government–funded clinical trials proportionally enroll themost diverse patient
populations over those funded by academic institutions and industry. Interestingly, more than 50% of the trials
examined did not report race nor ethnicity, highlighting a crucial flaw in investigator compliance with federal
clinical trial mandates.

CONCLUSION Clinical trials targeting prostate, kidney, and bladder cancers continue to under-represent racial/
ethnic minority patients. On the basis of the incidence of these cancers within minority populations, efforts
should focus on creating racially and ethnically inclusive cancer research.

J Clin Oncol 40:1583-1589. Published by American Society of Clinical Oncology

INTRODUCTION

Racial and ethnic disparities affect outcomes across
medicine, and the field of oncology is no exception. The
American Cancer Society’s annual cancer statistics
publication highlights a stark difference in cancer in-
cidence and mortality between racial and ethnic
communities.1 One well-documented disparity is that of
prostate cancer in Black men.2,3 Between 2012 and
2017, the incidence of prostate cancer in Black men
was 173 per 100,000, which was markedly higher than
the incidence in Asian (52.9), Hispanic (86.8), Native
American (68.0), and White (97.1) counterparts. When
adjusting for age, Black men diagnosed with prostate
cancer had a mortality rate of 38.7 per 100,000, more
than twice that of their Asian (8.6), Hispanic (15.7),
Native American (18.7), and White (18.0) counter-
parts.1 The cause of these differences is likely multi-
factorial, including differences in access to and delivery
of quality care, environment, and cultural behaviors.

However, one controllable factor in cancer intervention
is the enrollment of minority populations in clinical trials.
Minority enrollment is imperative as failure to study
differences in populations undermines the generaliz-
ability of research results.

To regulate diversity and inclusion in clinical trial
participants, the National Institutes of Health (NIH)
Revitalization Act of 1993 introduced the Clinical
Research Equity for Women and Minorities.4 This
addendum required that there be greater emphasis on
including women and racial/ethnic minorities in clin-
ical trials funded by the NIH. Almost 30 years have
passed since the introduction of this mandate, but
current studies indicate that across many cancer
types, the relative representation of racial and ethnic
minorities remains low.5

Genitourinary cancers represent a large proportion of
cancer cases, with an estimated 20.7% of new cancer
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diagnoses in 2021.6 Because of the known under-
representation of minority men in prostate cancer trials,
we conduct an expanded investigation of racial and ethnic
representation across the three most prevalent genitouri-
nary cancers.7 In this study, we aim to examine the racial
and ethnic representation among the population of patients
enrolled in phase II and III clinical trials for prostate, kidney,
and bladder/urothelial cancers. We hypothesize that racial
and ethnic minorities will be under-represented in clinical
trials across all funding mechanisms and all cancer types.

METHODS

The ClinicalTrials.gov registry was queried for completed
phase II and III interventional trials in urologic oncology
between January 2000 and December 2017 for prostate,
kidney, and bladder/urothelial cancer. Studies that targeted
urothelial carcinoma were included in the bladder cancer
cohort. The title, inclusion criteria, and description of each
trial were examined to ensure that only studies focused
solely on urologic oncology were collected. Trials that re-
ported neither race nor ethnicity, that enrolled, or were
conducted outside of the United States were excluded
(Fig 1). The data collected did not include patient identi-
fying information and therefore waived the requirement for
informed consent and institutional review board approval.

Race and ethnicity were identified using the defined terms
as demonstrated on the ClinicalTrials.gov database, typi-
cally White/Caucasian, Black/African American, Asian,
American Indian, or Alaska Native (NA), Native Hawaiian,
or Pacific Islander, multiracial, or unknown/did not report.
For the purposes of this study Asian and Native Hawaiian/
Pacific Islander were combined to Asian/Pacific Islander
(AAPI). Ethnicity was defined as Hispanic/Latino or non-
Hispanic/Latino. To align with the creation of the Clin-
icalTrials.gov database (February 2000), we used SEERStat
software (version 8.3.8) and the SEER 21 registry accessing
data for cancer cases diagnosed from 2000 to 2017 for
patients age 20 years and older.

To examine enrollment by funding source, trials were
classified by the primary funding entity listed on Clinical-
Trials.gov. Sources were defined as funded by the US
government (NIH, Veterans Affairs, or the US Food and
Drug Administration), academic as in funded by an aca-
demic center, or industry, defined as a trial funded by a
pharmaceutical or biotechnology company.

To assess the minority enrollment in each clinical trial, we
elected to create a representation quotient (RQ) to describe
the proportion of representation for each race and cancer
type similar to the enrollment fraction by Murthy et al.8 This
was calculated as the number of patients enrolled in a trial
divided by the US cancer cases in each racial or ethnic
group per SEER data. An RQ of 1.0 described proportionate
racial representation, compared with cancer cases in each
racial group. An RQ . 1.0 described an over-
representation, and an RQ of , 1.0 described an under-
representation of a population in a trial.

To analyze temporal changes in enrollment, we examined
the racial and ethnic composition of enrollees at 3-year
increments from 2000-2017, labeled as follows: (2000:
2000-2002; 2003: 2003-2005; 2006: 2006-2008; 2009:
2009-2011; 2012: 2012-2014; and 2015: 2015-2017).
We conducted an additional subanalysis to examine the
role that funding sources has on the enrollment of racial
and ethnic minorities into clinical trials. The null hypothesis
was that the proportions of each race and ethnicity enrolled
in urologic oncology trials were equal to the proportion of
cancer in these populations.

RESULTS

Of 341 trials that met initial eligibility criteria, only 169
(49.7%) reported data on race or ethnicity. These 169
eligible trials had a total of 49,202 enrolled patients. De-
scriptive statistics were analyzed for the cohort (Table 1).
One hundred and fifty-two (152) trials were in phase II and
17 were phase III. Overall, 80 trials were funded by the US

CONTEXT

Key Objective
Do genitourinary cancer clinical trials proportionally enroll minority patients? This original work examines the enrollment of

minority populations in clinical trials in urologic oncology, as well as the impact of funding source on enrollment. It
contains 169 eligible trials; to our knowledge, it is the largest and most comprehensive analysis of its kind to date.

Knowledge Generated
Our analysis revealed that Black, Asian, and Hispanic patients were generally poorly enrolled across cancer types and

across funding source, with the exception of government-funded prostate cancer trials. More than half of the trials
examined failed to report race or ethnicity data, highlighting the lack of investigator compliance.

Relevance
Awareness of patterns in patient enrollment should be highlighted to emphasize the importance of enrolling diverse cohorts

in trials for the betterment of the diversity of patients that exist nationwide and globally.
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government (76 NIH and four US federal agencies), 60 by
industry, and 29 by academic institutions.

Representation by Cancer Type

When aggregating all trials over the study period (2000-
2017; Figs 2A and 2B), White patients were consistently
over-represented for each cancer type (RQ: bladder
[B] 5 1.10 6 0.01 [SE], kidney [K] 5 1.23 6 0.02, and
prostate [P] 5 1.15 6 0.01) with maximum representation
in 2015 (RQ: K 5 1.27) and minimum in 2009 (RQ:
B5 1.02 6 0.04). Black patients were consistently under-
represented across all cancer types (RQ: B5 0.516 0.11,
K 5 0.59 6 0.11, P 5 .72 6 0.50) with maximum rep-
resentation in 2012 (K: 1.22 6 0.36) and minimum

representation in 2003 (K: 0.06 6 0.06). AAPIs were
consistently under-represented in kidney and prostate
cancer (RQ: B 5 0.94 6 0.21, K 5 0.80 6 0.22,
P 5 .63 6 0.11), but almost proportionally represented in
bladder trials, with maximum representation in 2009 (B:
1.93 6 0.58) and minimum with no representation of AAPI
in 2015 kidney cancer trials (RQ: K 5 0). Representation
across time can be seen in Figure 2. Interestingly, NA pa-
tients have had vast variability in the representation in clinical
trials for each cancer type. NAs were under-represented in
kidney trials, but drastically over-represented in bladder and
prostate trials (RQ: B 5 1.52 6 1.20, K 5 0.19 6 0.08,
P5 1.706 0.64) with maximum presentation in 2015 (RQ:
P 5 10.92 6 10.29) and minimum representation from
2009-2015 (RQ: B 5 0, K 5 0).

Representation by Ethnicity

When aggregated across the study period, representation of
patients by ethnicity (Figs 2C and 2D) revealed that non-
Hispanic patients were proportionally represented (RQ:
B5 1.016 0.004, K5 1.08 6 0.005, P5 1.026 0.007)
across all cancer types. Maximum representation was seen
in kidney trials in 2015 (RQ: K 5 1.19 6 0.01), and
minimum representation in prostate trials in 2015 (RQ:
P 5 .83 6 0.17). Conversely, Hispanic patients were
consistently under-represented in kidney trials aggregated
across the entire study period (RQ: B 5 0.80 6 0.07,
K5 0.496 0.04, P5 .756 0.07). Interestingly, there was
a gross over-representation of Hispanic patients in 2006 in
bladder trials (RQ: B 5 1.32 6 0.47) and prostate trials in
2003 and 2015 (max; RQ: P2003 5 1.89 6 1.00 and
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FIG 1. Flowchart of identified clinical trials in urologic oncology.

TABLE 1. Demographics of Eligible Clinical Trials in Urologic Oncology
Trial Characteristic No. of Trials (%) Trial Population, No. (%)

Total trials 169 (100) 49,202 (100)

Prostate 129 (76.3) 45,756 (93)

Bladder/urothelial 20 (11.8) 2,435 (4.9)

Kidney 20 (11.8) 1,011 (2.1)

Phase

II 152 (89.9) 8,189 (16.6)

III 17 (10.1) 41,013 (83.4)

Funding source

US Government 80 (47.3) 41,873 (85.1)

Industry 60 (35.5) 5,503 (11.2)

Academic 29 (17.2) 1,826 (3.7)
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P2015 5 2.536 1.58) respectively. This is likely because of
the small number of qualifying studies conducted during
these two years. Minimum representation was seen in
kidney trials conducted 2003 and 2015 with an RQ of 0 for
both years.

Representation by Funding Source

Racial representation of trial enrollees by funding source
revealed that White patients were proportionally repre-
sented across all cancer types and funding sources (Fig 3).
US government–funded clinical trials enrolled White pa-
tients proportionally (RQ: B 5 1.10 6 0.02,
K5 1.216 0.03, P5 1.086 0.02) across all cancer types.
Black patients were proportionally represented in prostate
cancer trials, but less so in bladder and kidney trials (RQ:
B 5 0.47 6 0.20, K 5 0.84 6 0.23, P 5 1.04 6 0.10).
AAPIs were under-represented in trials across all cancer
types (RQ: B 5 0.78 6 0.29, K 5 0.41 6 0.16,
P 5 .64 6 0.23). NAs were under-represented in kidney
trials funded by the NIH, but over-represented in bladder
and prostate trials (RQ: B5 3.446 2.79, K5 0.186 0.14,

P 5 1.54 6 0.83). Trials funded by industry sponsors
revealed over-representation of White patients (RQ:
B 5 1.06 6 0.03, K 5 1.19 6 0.02, P 5 1.18 6 0.02)
across all cancer types. Both Black (RQ: B5 0.746 0.25,
K 5 0.69 6 0.05, P 5 .60 6 0.07) and NA (RQ: B 5 0,
K 5 0.43 6 0.43, P 5 .34 6 0.15) patients were under-
represented in kidney and prostate trials and bladder
cancer trials. Interestingly, AAPIs were over-represented for
bladder and kidney trials and under-represented in pros-
tate trials funded by industry sponsors (RQ:
B 5 1.56 6 0.52, K 5 1.11 6 0.49, P 5 .66 6 0.22).
Representation in trials funded by academic entities
revealed proportionate representation of White patients
across all cancer types; however, Black patients (RQ:
B5 0.32 6 0.26, K5 0.676 0.33, P5 .616 0.16) were
poorly enrolled across all cancer types. AAPIs were poorly
enrolled in prostate cancer trials (RQ: P5 .446 0.17), and
completely absent from kidney and bladder cancer trials.
NAs were also absent from bladder and kidney trials, but
grossly over-represented (RQ: P 5 4.65 6 4.15) in aca-
demic prostate trials on the basis of a single institutional trial
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FIG 2. Patient representation by race and ethnicity. (A) Aggregated representation by race across different urologic oncologic cancer types. Error
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that enrolled 61 NA patients, considerably more than the
mean enrollment of this population in other trials (0.15
patients).

DISCUSSION

To our knowledge, this study represents the largest, most
comprehensive review of minority enrollment in clinical trials
in urologic oncology. Minority populations were poorly rep-
resented across time for all cancer types and all funding
sources. Trials examining kidney cancer fared the worst in
enrolling minorities, whereas prostate cancer trials fared best.
This trend may mirror general awareness of disparities in
prostate cancer, resulting in greater effort to recruit diverse
populations to those trials, and conversely lack of such
awareness in other cancer types. Additionally, funding source
was associated with improved enrollment of minority pop-
ulations, with government sponsorship demonstrating the
most proportionate enrollment of minorities, whereas aca-
demic institutions failed to enroll minority patients propor-
tional to national cancer cases. This emphasizes the influence
of trial funding source and reinforces the impact that legis-
lation (such as theNIHRevitalization Act) andmedical society
recommendations have on minority enrollment. Similar leg-
islation enacted over academic and industry funded trials
may aid in enrolling more diverse populations by requiring
investigators to recruit with minority populations in mind.

Although our study assesses the state of diversity in clinical
trials in urologic oncology specifically, our results are
consistent with work examiningminority enrollment in other
medical specialties. Nazha et al9 reviewed enrollment of
minority populations in trials for immunotherapy and found
that among 582 patients treated with nivolumab in non–
small-cell lung cancer trials, Black and Asian patients
made up only 2.7% and 2.9% of patients, respectively.
Similarly, in a study examining enrollment in large, ran-
domized, multicenter prostate, lung, colon, and ovarian
screening trials,, 6% of the almost 155,000 patients were
either Black, Hispanic, or Asian, despite nationwide

recruitment in both academic and community settings.10 In
2020, the US Food and Drug Administration (FDA) Drug
Trials Snapshots Summary Report noted that 4,922 pa-
tients participated in clinical trials that led to the approval of
16 new oncologic therapeutics. Overall, 73% were White,
5% were Black/African American, 14% Asian, and 6%
were Hispanic/Latino.11 Although only 44% of these pa-
tients were from the United States, it still highlights the
disparity that exists within clinical trial enrollees within the
United States and worldwide.

Diversity in clinical research exists in many dimensions
ranging from race, ethnicity, sex, and age to comorbidity and
socioeconomic status. Ideally, participants of a clinical trial
reflect that of the general population and/or those most af-
fected by the disease in question. The importance of diverse
populations in clinical trials can be demonstrated by the
black box warnings of carbamazepine, and potential Steven-
Johnson’s syndrome in patients with the HLA-B*1502 gene,
found to be more prevalent in those of East Asian ancestry.12

However, it is also important to acknowledge the role that
social variables and environmental stressors play in varying
populations of patients. As we advance in the direction of
precision medicine, understanding the complex nature of
human health, behavior, and intersectionality in differing
populations of people is imperative. Clinical trials offer an
opportunity to examine this in detail, but only if the trials
contain diverse, representative cohorts.

There are multiple potential barriers to effective recruit-
ment. In some cases, investigator bias may contribute to
poor recruitment of racial and ethnic minorities to clinical
trials.13 In a qualitative study examining the perceptions of
investigative teams at various EMPaCT (Enhancing Minority
Participation in Clinical Trials) cancer centers, Niranjan
et al13 revealed that recruitment of minority patients was
heavily influenced by negative stereotypes and perceived
negative outcomes by members of the team. In a separate
study, Williams et al found that lack of access to the study
population, lack of experience in recruiting, and cultural
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differences between the patients and the investigative
teams were barriers to recruitment.14 These cultural
challenges include language barriers and differences in
cultural norms and understanding, which can likely be
overcome by recruiting diverse individuals to the research
team.15 Conversely, historical patient mistrust in the
medical community widens the gap in racial and ethnic
disparities in cancer research and beyond.16-19 In a national
sample of respondents, Corbie-Smith et al20 revealed that
African Americans were more likely than White patients to
believe that their physicians would fail to be transparent
when explaining a research study and expose them to
unnecessary harm. These studies emphasize how ste-
reotypes of both the investigators and patients limit the
potential for clinical trial enrollment.

Trials that exclude populations on the basis of a disease
process that disproportionally affects a specific community
may also serve as a barrier to enrollment. Sickle cell disease
or trait, for example, may exclude many patients of African
ancestry. In interventional studies, it would be important to
understand the interactions that biochemical agents have
on specific cohorts not only in response to therapy, but also
to understand the occurrence of adverse events. Ulti-
mately, exclusion of comorbidities creates a barrier to
access.17 Although exclusion criteria are often selected on
the basis of maintaining patient safety and quality of the
study, more transparency in how these criteria are selected
is necessary.21 Generalizable results must apply to the
entire population despite comorbidities, not simply the ideal
patient.

Despite current challenges in addressing trial participation,
several entities focus on aiding investigative teams in
conducting inclusive and diverse clinical trials. The NCI
Community Oncology Research Program (NCORP) is a
national network of investigative teams designed to engage
community oncologists and their minority and underserved
patients in cancer research across 46 sites nationwide.22

This allows greater access to patient populations who span
a spectrum of age, race, ethnicity, socioeconomic status,
and geographic location. Similarly, the NCI Minority-Based
Clinical Community Oncology Program (MBCCOP) funds

resources to institutions whose patient population is at least
40% racial or ethnic minority, resulting in minority partic-
ipation as high as 67% in the cooperative groups for which
MBCCOP was associated.23 Finally, the Multi-Regional
Clinical Trials Center (MRCTC) at Brigham and Women’s
Hospital and Harvard have developed a handbook to guide
investigators at every level of the clinical trials process in
ensuring diverse and inclusive trial design, enrollment, and
execution. The center has published case studies doc-
umenting successful organizational enhancements that
improve minority representation, as well as therapeutic
case studies documenting differential responses to treat-
ments in varying ancestral populations.24

We acknowledge some limitations to our study. The first lies
in the variability of demographics reporting. Of 340 eligible
clinical trials, 50.3% (n 5 171) reported neither race nor
ethnicity data on the ClinicalTrials.gov database. This de-
ficiency in reporting highlights a significant flaw in inves-
tigator compliance as required by legislation. The FDA
Amendments Act of 2007 (FDAAA 801) and Final Rule
require investigators to publish their results data to Clin-
icalTrials.gov, including demographic information.25 Failing
to uphold obligations in reporting is not only a barrier to this
study, but also to physicians and patients who use the
website as a resource for shared decision making in the
implementation of care. Finally, the number of American
Indian/Native American patients enrolled was relatively
small. The results for this group are inherently less robust,
but this could also further emphasize lack of access to
health care that exists within American Indian/Alaska
Native populations and in Native Reserve communities.26

In conclusion, clinical trials targeting prostate, kidney, and
bladder cancers continue to under-represent racial/ethnic
minority patients. On the basis of the incidence of these
cancers within minority populations, efforts should target
creating and improving racially and ethnically inclusive
cancer research. To better serve the plurality of patients,
the medical community at every level of the clinical trials
process must be proactive in safely and inclusively in-
vestigating the medical needs of under-represented and
underserved individuals.
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