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Abstract

Although improving representation of racial and ethnic groups in United States clinical trials has been a focus of federal
initiatives for nearly 3 decades, the status of racial and ethnic minority enrollment on cancer trials is largely unknown. We
used a broad collection of phase 3 cancer trials derived from ClinicalTrials.gov to evaluate racial and ethnic enrollment
among US cancer trials. The difference in incidence by race and ethnicity was the median absolute difference between trial
and corresponding Surveillance, Epidemiology, and End Results data. All statistical tests were 2-sided. Using a cohort of 168
eligible trials, median difference in incidence by race and ethnicity was þ6.8% for Whites (interquartile range [IQR] ¼ þ1.8% to
þ10.1%; P < .001 by Wilcoxon signed-rank test comparing median difference in incidence by race and ethnicity to a value of
0), -2.6% for Blacks (IQR ¼ -5.1% to þ1.2%; P ¼ .004), -4.7% for Hispanics (IQR ¼ -7.5% to -0.3%; P < .001), and -4.7% for Asians
(IQR ¼ -5.7% to -3.3%; P < .001). These data demonstrate overrepresentation of Whites, with continued underrepresentation
of racial and ethnic minority subgroups.

In 1993, the National Institute of Health (NIH) Revitalization Act
(1–3) detailed a plan for the inclusion of racial and ethnic minor-
ity groups in clinical research in the United States. Numerous
studies have since examined racial and ethnic minority repre-
sentation on cancer trials, with the large majority demonstrat-
ing overrepresentation of Whites with underrepresentation of
racial and ethnic minorities (4–6). There is limited data, how-
ever, on recent enrollment trends in US-only cancer trials, few
reports on Native American and Hawaiian groups, and little
known of the association between racial and ethnic enrollment
and trial type. To that end, we used a broad clinical trials data-
base to determine racial and ethnic enrollment disparities in re-
cent US clinical trials with the hypothesis that historically
underrepresented minorities will be underenrolled on recent
cancer clinical trials.

ClinicalTrials.gov was queried by the following search
parameters: terms: “cancer”; study type: “all studies”; status:

excluded “not yet recruiting”; phase: phase 3; and study results:
“with results.” Of 1239 identified trials, 168 addressed a thera-
peutic intervention with exclusive US enrollment. The
ClinicalTrials.gov database and manuscript publications were
reviewed for race and ethnicity reporting. Race and ethnicity
were self-reported, with exclusion of multiple or unknown race.
All current US cooperative groups (Southwest Oncology Group,
Eastern Cooperative Oncology Group–American College of
Radiology Imaging Network, NRG Oncology, Alliance, and
Children’s Oncology Group) were represented in this dataset.
Incidence of race and ethnicity in the US cancer population was
estimated using the “Race recode” and “Origin recode” of the
Surveillance, Epidemiology, and End Results (SEER) database,
extracted in 5-year increments with race and ethnicity consid-
ered separately.

Trial and SEER data were compared, correlating with the me-
dian year of patient enrollment. Comparative SEER data was
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filtered for the disease site of interest, except for trials where
enrollment included patients with more than 3 primary disease
sites. The difference in incidence by race and ethnicity (D-IRE)
was defined as the median absolute difference in race and eth-
nicity incidence between trial and corresponding disease-
specific SEER data, with a negative value indicating underrepre-
sentation (Table 1). The ratio of incidence by race and ethnicity
(R-IRE) was defined as the median ratio of trial (numerator) and
SEER (denominator) incidence, with a value less than 1 indicat-
ing underrepresentation. D-IRE and R-IRE values for each race
and ethnicity were calculated only for trials that reported on
that particular subgroup. Statistical tests were nonparametric
with an a priori threshold of a¼ 0.05 for statistical significance.
Mann-Whitney U and Kruskall-Wallis analysis of variance
(ANOVA) were used to compare subgroups. The Wilcoxon
signed-rank test was used to compare median D-IRE for each
race and ethnicity to a value of 0 and R-IRE to a value of 1 (null
hypotheses).

Of 168 eligible trials, 96 (57.1%) reported the proportion of at
least 1 race and ethnicity, representing 34 329 patients. Of these
96 trials, 97.9% reported a proportion of White enrollees com-
pared with 84.4% reporting Black, 52.1% Hispanic, 67.7% Asian,
61.4% Native American, and 56.3% Native Hawaiian and Pacific
Islander. The median proportion of White enrollees on the in-
cluded trials was 88.7% compared with 8.6% Black, 4.0%
Hispanic, 1.4% Asian, 0.1% Native American, and 0.0% Native
Hawaiian and Pacific Islander. Cooperative group–sponsored tri-
als were more likely to report race and ethnicity (66.0% vs 45.9%
for noncooperative group–supported trials; P ¼ .02).

The median D-IRE was þ6.8% for Whites (interquartile range
[IQR] ¼ þ1.8% to þ10.1%; P < .001 by Wilcoxon signed-rank test
comparing median D-IRE to a value of 0), �2.6% for Blacks (IQR
¼ �5.1% to þ1.2%; P ¼ .004), �4.7% for Hispanics (IQR ¼ �7.5% to
�0.3%; P < .001), and �4.7% for Asians (IQR ¼ �5.7% to �3.3%; P
< .001) (Table 1 and Figure 1). The median R-IRE was 1.08 for
Whites (IQR ¼ 1.02-1.12; P < .001), 0.76 for Blacks (IQR ¼ 0.47-

Figure 1. Median difference in incidence by race and ethnicity with interquartile range shown with error bars (A), median ratio of incidence by race and ethnicity with

interquartile range shown with error bars (B), and median proportions of race and ethnicity compared with Surveillance, Epidemiology, and End Results (SEER)

estimates (C).
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1.09; P ¼ .003), 0.50 for Hispanics (IQR ¼ 0.16-0.96; P < .001), and
0.19 for Asians (IQR ¼ 0.08-0.45; P < .001) (Figure 1). There was
no difference in the D-IRE over time (median trial enrollment
date <2005 vs 2005-2007 vs 2008-2010 vs >2010) for any race and
ethnicity. A sensitivity analysis excluding trials enrolling multi-
ple disease sites (22 of 96 trials) showed similar findings by ra-
cial and ethnic groups (D-IRE of þ6.3% for Whites [IQR ¼ þ1.8%
to þ10.2%; P < .001], �2.5% for Blacks [IQR ¼ �4.6% to þ1.5%; P ¼
.03], �4.5% for Hispanics [IQR ¼ �6.8% to �0.4%; P ¼ .001], and
�4.6% for Asians [IQR ¼ �5.8% to �3.1%; P< .001]).

Equitable representation on US cancer clinical trials is neces-
sary to ensure generalizable results and allow for equal access
to new treatment advances and has been an explicit priority for
NIH-supported clinical trials for nearly 3 decades (1–3). Potential
drivers of underrepresentation are complex and include narrow
eligibility criteria, lack of access to participating centers, patient
preference, and fear and/or mistrust, as well as socioeconomic,
language, and cultural factors (7–9). Seminal work published
more than 15 years ago examining NIH cooperative group trials
demonstrated similar underrepresentation of racial and ethnic
minority subgroups (4). Further work is thus needed to identify

and address continued barriers of enrollment faced by minority
groups and to more fully understand the impact of NIH efforts
on their enrollment.

The primary limitation of this study is the large number of
trials (43%) not reporting any race or ethnicity and inconsistent
race and ethnicity groupings across studies and the associated
bias this may introduce. Results should thus be interpreted with
caution. In addition, although other covariates such as age, sex,
and socioeconomic factors are known to correlate with race and
ethnicity disparities (10,11), these could not be fully evaluated
given use of aggregate race data. Ongoing studies with granular
patient-level data are thus needed to elucidate specific under-
represented patient populations. There are also limitations with
the comparator SEER dataset, which, although largely represen-
tative of the general US population, captures only 25%-28% of
incident cancer cases nationwide and may underrepresent
Black and Hispanic patients (12). Nonetheless, to our knowl-
edge, this analysis represents the index aggregate utilization of
federal public access datasets to assess domestic disparities in
racial and ethnic phase 3 clinical trial enrollment. Although
others have investigated Food and Drug Administration–ap-
proval trials (13), our use of US-limited, large-scale public access
datasets affords a benchmark for future serial assessments and
US policy decisions.

In conclusion, more than 40% of US cancer clinical trials fail
to report race or ethnicity data. Of reporting trials, White
patients continue to be overrepresented, whereas racial and
ethnic minority subgroups are underrepresented. Mandatory,
standard, and granular reporting of racial and ethnic data ele-
ments should be considered in future iterations of
ClinicalTrials.gov and other US cancer datasets, with continued
efforts needed to ensure equitable clinical trial enrollment.
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