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Abstract This paper explores the connection of
offshoring and outsourcing to nonconsensual global phar-
maceutical trials in low-income countries. After
discussing reasons why the topic of nonconsensual
offshored clinical trials may be overlooked in bioethics
literature, I suggest that when pharmaceutical corporations
offshore clinical trials today, nonconsensual experiments
are often foreseeable and not simply the result of aberrant
ethical conduct by a few individuals. Offshoring of clin-
ical trials is structured so that experiments can be present-
ed as health care in a unique form of outsourcing from the
host country to pharmaceutical corporations. Bioethicists’
assessments of the risks and potential benefits of offshore
corporate pharmaceutical trials should therefore systemat-
ically include not only the hoped for benefits and the risks
of the experimental drug but also the risk that subjects will
not have consented, as well as the broader international
consequences of nonconsensual experimentation.
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Global health

Corporations, including multinational pharmaceutical
corporations, increasingly dominate in partnerships with
governments across the globe. This phenomenon, Bglobal
corporatism,^ requires a shift in the way bioethicists view

global health issues, including pharmaceutical research.
This paper explores how offshoring of experiments to
low-income countries by pharmaceutical corporations
and outsourcing of health care to pharmaceutical corpo-
rations by low-income host country government officials
are connected to a lack of subjects’ consent to participate
in those experiments.1 It then suggests that, under certain
circumstances, a broader view be taken of the risks of
experiments to include the foreseeable risk of nonconsen-
sual experiments.

The significance of the risk of a lack of consent was
recently evident when, in response to more than 200
different nonconsensual experiments, an Indian judge
threatened in 2013 to stop all foreign clinical trials
(experiments) in India because, he said, B[u]ncontrolled
clinical trials are causing havoc to human life^ (NDTV
All India Agence France Press 2013, ¶3). The risk also
has materialized recently in a Chinese firm’s Artequick
experiments in Comoros, in GlaxoSmithKline’s (GSK)
Varilix and Priorix tetra vaccines in Volgograd, Russia,
and in its Synflorix vaccine experiments in Argentina
and other Latin American countries. This risk has
persisted long since bioethicists first became aware of
consent problems in global pharmaceutical experiments
and even after legal proceedings and worldwide media
attention focused on Pfizer’s notorious Nigerian Trovan
experiments early in the 21st century.

After discussing reasons why nonconsensual
offshored clinical trials may currently be overlooked in

Bioethical Inquiry (2015) 12:101–106
DOI 10.1007/s11673-014-9596-2

1 Offshoring is the relocation of a business practice from one
country to another; outsourcing is contracting work out to a third
party.
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4 important – and overlooked – questions

Remedies

What good practices can 
and should look like

Efficacy of policy + 
regulations

Prevalence



Good Pharma Scorecard 
(GPS)
Index that rates + ranks pharmaceutical companies on 
their bioethics performance, annually.  Designed to:

1. Set + communicate ethics goals
2. Evaluate and track progress on goals
3. Recognize good practices
4. Catalyze better behaviors



5 Scorecards 
LMIC Access to Medicines

Patient Centricity



Is pharma paying 
attention?
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BMS ESG, Health Equity & Access Reports



J&J / Janssen Reports





Abbvie SEC filings (2022)



5 Scorecards 
LMIC Access to medicines

Patient Centricity



20%

50%



Why transparency in research is important

Quality medical 
evidence and 
patient care

Innovation Honoring & 
protecting 
research 

participants



GPS. Transparency Measures

Sample: Trials supporting FDA 
approval of novel drugs + biologics

• “All trials”
• “Trials in patients”
• “FDAAA applicable trials”

Registration

Results reporting

Publication

Legal compliance

Data sharing



How are we scoring on 
transparency metrics today?



Median overall transparency scores of large 
companies, 2012 - 2017 approvals
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Table. Sample 
characteristics, 
2018-2021 
approvals

No. (%) 
Products, total* 208

Drugs 155 (75)
Biologics 53 (25)

Sponsors, total 136
Industry 135 (99)

Large sponsors 16 (12)
Non-large sponsors 119 (88)

Headquarters, United States (US) 81 (60)
Broad indications+

Oncology and Hematology 72 (35)
Infectious disease 21 (10)
Neurology 18 (9)
Metabolic / Genetic Disorders 12 (6)
Dermatology 8 (4)
Rheumatology / Immunology 6 (3)
Pain Management / Anesthesiology 5 (2)
Other 65 (31)

Trials, total [analyzed] 1,414 [1,352]
Trials in patients 628 (44)
FDAAA applicable 469 (33)

Trial participants, total 333,842
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95% registered
85% public results

50% public results

62% FDAAA compliant

24% share all results

32% FDAAA compliant

68% of 
Companies 
fail to meet 
legal reqs.(70% reported)

 (60% published)



Association of company size w/ median 
clinical trial transparency measure scores

Measures Sponsor size
Large

Median (IQR)
Non-large

Median (IQR) P-value

Public availability, all trials 62 (43-70) 61 (38-100) 0.64
Public availability, patient trials 87 (80-100) 100 (71-100) 0.82
FDAAA compliance 77 (55-9) 67 (33-100) 0.61
Data sharing score 98 (97-100) 20 (18-71) <0.0001
Overall company score 84 (80-94) 61 (40-73) <0.0001



Data Sharing Measures
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Studies show a 
lack of 
representation in 
clinical trials

• Women
• Older adults
• Racially + ethnically minoritized patients
• among other groups, are consistently 

underrepresented

Original Investigation | Health Policy

Reporting of Study Participant Demographic Characteristics
and Demographic Representation in Premarketing and Postmarketing
Studies of Novel Cancer Therapeutics
Tanvee Varma, BA; Joshua D. Wallach, PhD, MS; Jennifer E. Miller, PhD; Dominic Schnabel, MPH; Joshua J. Skydel, BS; Audrey D. Zhang, MD; Michaela A. Dinan, PhD;
Joseph S. Ross, MD, MHS; Cary P. Gross, MD

Abstract

IMPORTANCE Adequate representation of demographic subgroups in premarketing and
postmarketing clinical studies is necessary for understanding the safety and efficacy associated with
novel cancer therapeutics.

OBJECTIVE To characterize and compare the reporting of demographic data and the representation
of individuals by sex, age, and race in premarketing and postmarketing studies used by the Food and
Drug Administration (FDA) to evaluate novel cancer therapeutics.

DESIGN, SETTING, AND PARTICIPANTS In this cross-sectional study, premarketing and
postmarketing studies for novel cancer therapeutics approved by the FDA from 2012 through 2016
were identified. Study demographic information was abstracted from publicly available sources, and
US cancer population demographic data was abstracted from US Cancer Statistics. Analyses were
conducted from February 25 through September 21, 2020.

MAIN OUTCOMES AND MEASURES The percentages of trials reporting sex, age, and race/ethnicity
were calculated, and participation to prevalence ratios (PPRs) were calculated by dividing the
percentage of study participants in each demographic group by the percentage of the US cancer
population in each group. PPRs were constructed for premarketing and postmarketing studies and
by cancer type. Underrepresentation was defined as PPR less than 0.8.

RESULTS From 2012 through 2016, the FDA approved 45 cancer therapeutics. The study sample
included 77 premarketing studies and 56 postmarketing studies. Postmarketing studies, compared
with premarketing studies, were less likely to report patient sex (42 studies reporting [75.0%] vs 77
studies reporting [100%]; P < .001) and race (27 studies reporting [48.2%] vs 62 studies reporting
[80.5%]; P < .001). Women were adequately represented in premarketing studies (mean [SD] PPR,
0.91; 95% CI, 0.90-0.91) and postmarketing studies (mean PPR, 1.00; 95% CI, 1.00-1.01). Although
older adults and Black patients were underrepresented in premarketing studies (older adults: mean
PPR, 0.73; 95% CI, 0.72-0.74; Black patients: mean PPR, 0.32; 95% CI, 0.31-0.32), these groups
continued to be underrepresented in postmarketing studies (older adults: mean PPR, 0.75; 95% CI,
0.75-0.76; Black patients: mean PPR, 0.21; 95% CI, 0.21-0.21).

CONCLUSIONS AND RELEVANCE This study found that older adults and Black patients were underrep-
resented in postmarketing studies of novel cancer therapeutics to a similar degree that they were under-
represented in premarketing studies. These findings suggest that postmarketing studies are not associ-
ated with improvements to gaps in demographic representation present at the time of FDA approval.

JAMA Network Open. 2021;4(4):e217063.
Corrected on May 18, 2021. doi:10.1001/jamanetworkopen.2021.7063

Key Points
Question Are the demographic
characteristics of patients enrolled in
premarketing and postmarketing
studies used by the US Food and Drug
Administration (FDA) to evaluate the
safety and efficacy of novel cancer
therapeutics clearly reported and
representative of the US cancer
population?

Findings In this cross-sectional study of
77 premarketing studies and 56
postmarketing studies for
FDA-approved cancer therapeutics,
there was inconsistent reporting of
demographic data and
underrepresentation of older adults and
Black patients in premarketing and
postmarketing studies of cancer
therapeutics.

Meaning Premarketing and
postmarketing studies used by the FDA
to evaluate novel cancer therapeutics
may not adequately represent the US
cancer population.

+ Invited Commentary

+ Supplemental content

Author affiliations and article information are
listed at the end of this article.
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Disparity of Race Reporting and Representation
in Clinical Trials Leading to Cancer Drug Approvals
From 2008 to 2018
Jonathan M. Loree, MD; Seerat Anand, MBBS; Arvind Dasari, MD; Joseph M. Unger, PhD; Anirudh Gothwal;
Lee M. Ellis, MD; Gauri Varadhachary, MD; Scott Kopetz, MD; Michael J. Overman, MD; Kanwal Raghav, MD

IMPORTANCE Representative racial/ethnic participation in research, especially in clinical trials
that establish standards of care, is necessary to minimize disparities in outcomes and to
uphold societal equity in health care.

OBJECTIVE To evaluate the frequency of race reporting and proportional race representation
in trials supporting US Food and Drug Administration (FDA) oncology drug approvals.

DESIGN, SETTING, AND PARTICIPANTS Database study of all reported trials supporting FDA
oncology drug approvals granted between July 2008 and June 2018. Primary reports of trials
were obtained from PubMed and ClinicalTrials.gov. Food and Drug Administration approvals
were identified using the FDA archives. The US population-based cancer estimates by race
were calculated using National Cancer Institute–Surveillance, Epidemiology, and End Results
and US Census databases.

MAIN OUTCOMES AND MEASURES Primary outcomes were the proportion of trials reporting
race and the proportion of patients by race participating in trials. Secondary outcomes
included race subgroup analyses reporting and gaps between race proportion in trials and the
US population. Descriptive statistics, Fisher exact, and χ2 tests were used to analyze the data.
Proportions and odds ratios (OR) with 95% CIs were reported.

RESULTS Among 230 trials with a total of 112 293 participants, 145 (63.0%) reported on at
least 1 race, 18 (7.8%) documented the 4 major races in the United States (white, Asian, black,
and Hispanic), and 58 (25.2%) reported race subgroup analyses. Reporting on white, Asian,
black, and Hispanic races was included in 144 (62.6%), 110 (47.8%), 88 (38.2%), and 23
(10.0%) trials, respectively. Between July 2008 and June 2013 vs July 2013 and June 2018,
the number of trials reporting race (45 [56.6%] vs 100 [67.1%]; OR, 1.63; 95% CI, 0.93-2.87;
P = .09) and race subgroup analysis (13 [16.1%] vs 45 [30.2%]; OR, 2.26, 95% CI, 1.16-4.67;
P = .03) changed minimally and varied across races. Whites, Asians, blacks, and Hispanics
represented 76.3%, 18.3%, 3.1% and 6.1% of trial participants, respectively, and the
proportion for each race enrolled over time changed nominally (blacks, 3.6% vs 2.9% and
Hispanics, 5.3% vs 6.7%) from July 2008 to June 2013 vs July 2013 to June 2018. Compared
with their proportion of US cancer incidence, blacks (22% of expected) and Hispanics (44%
of expected) were underrepresented compared with whites (98% of expected) and Asians
(438% of expected).

CONCLUSIONS AND RELEVANCE Race and race subgroup analysis reporting occurs
infrequently, and black and Hispanic races are consistently underrepresented compared with
their burden of cancer incidence in landmark trials that led to FDA oncology drug approvals.
Enhanced minority engagement is needed in trials to ensure the validity of results and reliable
benefits to all.

JAMA Oncol. 2019;5(10):e191870. doi:10.1001/jamaoncol.2019.1870
Published online August 15, 2019.

Supplemental content

Author Affiliations: BC Cancer,
Vancouver, British Columbia, Canada
(Loree); Department of
Gastrointestinal Medical Oncology,
The University of Texas MD Anderson
Cancer Center, Houston (Anand,
Dasari, Varadhachary, Kopetz,
Overman, Raghav); Fred Hutchinson
Cancer Center, Seattle, Washington
(Unger); Baylor University, Waco,
Texas (Gothwal).

Corresponding Author: Kanwal
Raghav, MD, Gastrointestinal Medical
Oncology (Unit 426); The University
of Texas MD Anderson Cancer Center,
1515 Holcombe Blvd, Houston, TX
77030 (kpraghav@mdanderson.org).

Research

JAMA Oncology | Original Investigation

(Reprinted) 1/9

© 2019 American Medical Association. All rights reserved.

Downloaded From: https://jamanetwork.com/ on 10/05/2022

ORIGINAL CONTRIBUTION

Participation in Cancer Clinical Trials
Race-, Sex-, and Age-Based Disparities
Vivek H. Murthy, MD, MBA
Harlan M. Krumholz, MD, SM
Cary P. Gross, MD

TEN YEARS HAVE PASSED SINCE
Congress responded to con-
cerns about unequal access to
clinical trials and enacted the

National Institutes of Health (NIH) Re-
vitalization Act, which encouraged rep-
resentation of women and minority pa-
tients in NIH-sponsored research.1

Ensuring broad access to research stud-
ies has subsequently been an impor-
tant aim of national research policy. The
National Cancer Institute (NCI) has ad-
dressed concerns about enhancing het-
erogeneity of trial populations through
multiple mechanisms, including the cre-
ation of Minority Community Clinical
Oncology Programs, the development of
focused initiatives in partnership with
the Centers for Disease Control and Pre-
vention and academic medical centers,
and emphasis on trials that focus spe-
cifically on the elderly.2,3 Moreover,
while the NCI budget has grown from
approximately $2 billion in 1993 to ap-
proximately $4 billion in 2002,4 and the
number of trial participants has in-
creased, it is not clear if minorities,
women, and the elderly have shared in
this growth.5

Investigations of race- and sex-
based disparities in cancer trial partici-
pation have yielded conflicting re-
sults. A study of black and Hispanic
participation between 1991 and 1994
concluded that these groups were rep-
resented in cancer trial populations in
equal proportion to the cancer disease

burden in these groups.6 This report
was confirmed by a subsequent analy-
sis of enrollment by the Southwestern
Oncology Group that compared the

proportion of blacks and Hispanics en-
rolled in trials for 15 cancer types with
their share of the US cancer popula-
tion between 1993 and 1996.7 Nota-

Author Affiliations: Sections of General Internal Medi-
cine (Drs Gross and Murthy) and Cardiovascular Medi-
cine (Dr Krumholz), Robert Wood Johnson Clinical
Scholars Program (Drs Gross and Krumholz), Depart-
ment of Medicine, Yale-New Haven Hospital Center
for Outcomes Research and Evaluation (Drs Gross
and Krumholz), Section of Health Policy and

Administration (Dr Krumholz), Department of Epide-
miology and Public Health (Dr Krumholz), Yale Uni-
versity School of Medicine, New Haven, Conn.
Corresponding Author: Cary P. Gross, MD, Yale Uni-
versity School of Medicine, Primary Care Center, 333
Cedar St, PO Box 208025, New Haven, CT 06520
(cary.gross@yale.edu).

Context Despite the importance of diversity of cancer trial participants with regard
to race, ethnicity, age, and sex, there is little recent information about the represen-
tation of these groups in clinical trials.

Objective To characterize the representation of racial and ethnic minorities, the el-
derly, and women in cancer trials sponsored by the National Cancer Institute.

Design, Setting, and Patients Cross-sectional population-based analysis of all par-
ticipants in therapeutic nonsurgical National Cancer Institute Clinical Trial Coopera-
tive Group breast, colorectal, lung, and prostate cancer clinical trials in 2000 through
2002. In a separate analysis, the ethnic distribution of patients enrolled in 2000 through
2002 was compared with those enrolled in 1996 through 1998, using logistic regres-
sion models to estimate the relative risk ratio of enrollment for racial and ethnic mi-
norities to that of white patients during these time periods.

Main Outcome Measure Enrollment fraction, defined as the number of trial en-
rollees divided by the estimated US cancer cases in each race and age subgroup.

Results Cancer research participation varied significantly across racial/ethnic and age
groups. Compared with a 1.8% enrollment fraction among white patients, lower enroll-
ment fractions were noted in Hispanic (1.3%; odds ratio [OR] vs whites, 0.72; 95% con-
fidence interval [CI], 0.68-0.77; P!.001) and black (1.3%; OR, 0.71; 95% CI, 0.68-
0.74;P!.001)patients. Therewasa strong relationshipbetweenageandenrollment fraction,
with trial participants 30 to 64 years of age representing 3.0% of incident cancer pa-
tients in that age group, in comparison to 1.3% of 65- to 74-year-old patients and 0.5%
of patients 75 years of age and older. This inverse relationship between age and trial en-
rollment fraction was consistent across racial and ethnic groups. Although the total num-
ber of trial participants increased during our study period, the representation of racial and
ethnic minorities decreased. In comparison to whites, after adjusting for age, cancer type,
and sex, patients enrolled in 2000 through 2002 were 24% less likely to be black (ad-
justed relative risk ratio, 0.76; 95% CI, 0.65-0.89; P!.001). Men were more likely than
women to enroll in colorectal cancer trials (enrollment fractions: 2.1% vs 1.6%, respec-
tively; OR, 1.30; 95% CI, 1.24-1.35; P!.001) and lung cancer trials (enrollment frac-
tions: 0.9% vs 0.7%, respectively; OR, 1.23; 95% CI, 1.16-1.31; P!.001).

Conclusions Enrollment in cancer trials is low for all patient groups. Racial and eth-
nic minorities, women, and the elderly were less likely to enroll in cooperative group
cancer trials than were whites, men, and younger patients, respectively. The propor-
tion of trial participants who are black has declined in recent years.
JAMA. 2004;291:2720-2726 www.jama.com

See also Patient Page.
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Participation of the elderly, women, and
minorities in pivotal trials supporting 2011–
2013 U.S. Food and Drug Administration
approvals
Nicholas S. Downing1, Nilay D. Shah2, Joseph H. Neiman3, Jenerius A. Aminawung4, Harlan M. Krumholz1,5,6

and Joseph S. Ross1,6,7*

Abstract

Background: Pivotal trials, the clinical studies that inform U.S. Food and Drug Administration (FDA) approval
decisions, provide the foundational evidence supporting the safety and efficacy of novel therapeutics. We
determined the representation of the elderly, women, and patients from racial and ethnic minorities in pivotal trials
and whether the FDA is making subgroup efficacy analyses among these subpopulations available to the public.

Methods: We conducted a cross-sectional study of novel therapeutics approved by the FDA between 2011 and
2013. Using publicly available FDA documents, we collected information on the demographic characteristics of
pivotal trial participants (age ≥65 years, sex [male, female], race [white, black, Asian, other], and ethnicity [Hispanic,
non-Hispanic]) and determined the availability of subgroup analyses by age, sex, race, and ethnicity.

Results: We identified 86 novel therapeutic that were approved by the FDA between 2011 and 2013 for 92
indications on the basis of 206 pivotal trials. The median age of pivotal trial patients was 53.1 years (interquartile
range 40.6–60.6), and the mean proportion of patients ≥65 years of age was 28.9 % (95 % CI 23.5–34.4 %). Similar
proportions of pivotal trial participants were male (mean 50.3 %, 95 % CI 45.3–55.2 %) and female (mean 49.7 %,
95 % CI 44.7–54.7 %). Most participants were white (mean 79.2 %, 95 % CI 75.9–82.6 %), while the mean proportion
of black patients was 7.4 % (95 % CI 5.5–9.3 %), that of Asian patients was 7.4 % (95 % CI 5.2–9.7 %), and that of
patients of other races was 5.9 % (95 % CI 4.4–7.5 %). Information about ethnicity was available for only 59.8 % of
indications, and where such data were available, the mean proportion of Hispanic participants was 13.3 % (95 % CI
10.3–16.3 %). FDA reviewers performed and made available subgroup efficacy analyses by age, sex, and race for at
least one of the pivotal trials used as the basis of approval for over 80 % of indications.

Conclusions: Although women are equally represented in pivotal trials supporting recent novel therapeutic
approvals by the FDA, elderly patients and those from racial and ethnic minorities are underrepresented. FDA
reviewers generally perform subgroup efficacy analyses by age, sex, and race and make these subgroup analyses
available to the public.

* Correspondence: joseph.ross@yale.edu
1Center for Outcomes Research and Evaluation, Yale–New Haven Hospital,
New Haven, CT, USA
6Department of Health Policy and Management, Yale University School of
Public Health, New Haven, CT, USA
7Section of General Internal Medicine and the Robert Wood Johnson
Foundation Clinical Scholars Program, Department of Internal Medicine, Yale
University School of Medicine, New Haven, CT, USA
Full list of author information is available at the end of the article

© 2016 Downing et al. Open Access This article is distributed under the terms of the Creative Commons Attribution 4.0
International License (http://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and
reproduction in any medium, provided you give appropriate credit to the original author(s) and the source, provide a link to
the Creative Commons license, and indicate if changes were made. The Creative Commons Public Domain Dedication waiver
(http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated.
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clinical trial enrollment 
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ABSTRACT
It is well established that demographic representation in 
clinical research is important for understanding the safety 
and effectiveness of novel therapeutics and vaccines in 
diverse patient populations. In recent years, the National 
Institutes of Health and Food and Drug Administration 
have issued guidelines and recommendations for the 
inclusion of women, older adults, and racial and ethnic 
minorities in research. However, these guidelines fail 
to provide an adequate explanation of why racial and 
ethnic representation in clinical research is important. 
This article aims to both provide the missing arguments 
for why adequate representation of racial and ethnic 
minorities in clinical research is essential and to 
articulate a number of recommendations for improving 
diversity going forward.
Appropriate racial and ethnic representation and fair 
inclusion help (1) increase the generalisability of clinical 
trial results, (2) equitably distribute any benefits of 
clinical research and (3) enable trust in the research 
enterprise.

Although black, Latinx and Indigenous patients 
have been disproportionately affected by the 
COVID- 19 pandemic, evidence suggests racial 
and ethnic minorities may be under- represented 
in COVID- 19 clinical trials.1 2 In fact, in the USA, 
racial and ethnic minorities are under- represented in 
clinical trials for most therapeutics and vaccines.3–5 
Clinical trial participants are more often male and 
tend to be whiter, younger and healthier than real- 
world patients, raising concerns about the safety 
and effectiveness of novel therapeutics and vaccines 
for under- represented populations.6–8

The National Institutes of Health (NIH) and the 
Food and Drug Administration (FDA) have made 
strides to improve demographic representation in 
research since at least the 1980s. The NIH Revital-
ization Act of 1993, for example, directed the NIH 
to establish guidelines for the inclusion of women 
and racial and ethnic minorities in clinical research.9 
Additionally, the statute required NIH- sponsored 
clinical research to address the inclusion of histor-
ically under- represented demographic groups in 
proposed research and in phase 3 clinical trials. 
Recently, the FDA published detailed guidance for 
research sponsors, as part of the FDA Reauthoriza-
tion Act of 2017 mandate, on how to better enrol 
diverse study participants.10 The guidance makes 
recommendations, such as broadening protocol 
eligibility criteria and avoiding unnecessary exclu-
sion criteria in research, to better understand the 
safety and efficacy of novel therapeutics in a diverse 
patient population.

While helpful, these efforts, like many, fail to 
answer a fundamental question: why is racial and 
ethnic representation in clinical research important? 
Given that demographic representation in research 
advances understandings of safety, efficacy and 
effectiveness for novel therapeutics in the popula-
tion expected to use them, demographic represen-
tation is important if there is reason to believe that 
there will be a differential response to a therapeutic 
by sex, age, race or ethnicity. It is well established 
that there can be differential responses to therapeu-
tics between women and men and between older 
and younger adults due to differences in pharma-
cokinetics/pharmacodynamics and drug toxicity 
by sex and age.11–13 Yet, in failing to explain why 
race, a social construct, is grouped with sex and 
age, biological attributes, we worry that guidance to 
improve representation of racial and ethnic minori-
ties in clinical research may unintentionally endorse 
a biological basis for race and ethnicity. Here, we 
provide the missing arguments for why racial and 
ethnic representation in clinical research is essen-
tial. We then articulate a number of recommen-
dations for improving the enrolment of racial and 
ethnic minorities in clinical research going forward.

ARGUMENTS
Clinical characteristics and responses to novel ther-
apeutics can differ by race and ethnicity. However, 
the underlying causes of any differences are driven 
by social determinants and structural racism, not 
inherent genetic differences.14 Racial and ethnic 
minorities are, for example, over- represented in 
poverty due to structural inequities, which results 
in disparities in access to quality education, healthy 
foods, a clean and safe environment, income and 
wealth, among other factors that contribute to 
a healthy life.15 16 This manifests in a dispropor-
tionate rate of comorbid conditions and concom-
itant medication use, both of which can alter the 
safety profile of a therapeutic.17 18 Therefore, failing 
to adequately include patients identifying as racial 
and ethnic minorities in research, can potentially 
limit understandings around the benefits, risks 
and harms of novel therapeutics for excluded and 
under- represented patients groups.

While race is not a biological construct, it is 
worth noting that evolutionary history or ancestry 
may be biologic constructs of value. However, 
ancestry is not a proxy for race and should not be 
used as such. Genetics research has illuminated 
how humans cannot be divided into biologically 
distinct categories and that there is more vari-
ation within racial groups than between racial 
groups.19 20 Although there may be some genetic 
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Policy efforts to enhance representation span 
decades

1989

1993

1998

2013

2017

2020

2022

FDA: Guideline 
for the study 
of drugs likely 
to be used in 
the elderly

FDA: Guideline for 
study of gender 
differences in 
clinical evaluation 
of drugs

FDA: Final Rule 
requires safety + 
effectiveness data 
for demographic 
subgroups (gender, 
age, race)

FDA: Enhancing 
Diversity of Clinical 
Trial Populations: 
Eligibility Criteria, 
Enrollment Practices 
+Trial Designs, 
Industry Guidance

FDA: Diversity Plans to Improve 
Enrollment of Participants from 
Underrepresented Racial + 
Ethnic Subgroups in Trials

FDORA requires “diversity 
action plans” by age, sex, race, 
ethnicity, socioeconomic status 
+ geography

CDER: revised 
Good Review 
Practices; 
discourages 
needless trial  
exclusions

NIH: Revitalization 
Act, directs NIH to 
ensure inclusion of 
minority groups + 
women





GPS Measures. Using the condition-based 
approach

Component Parameter Outcome measure

Transparency
(n=7)

Sex Sex of participants reported

Age % Older adult participants reported 
(>64)

Race 

% Alaskan Native /American Indian 
participants reported
% Asian participants reported
% Black participants reported
% Native Hawaiian / Pacific 
Islander participants reported

Ethnicity % Latino participants reported

Fair inclusion: A composite measure of 
transparency + representation scores

Representation: Whether trial participant 
demographics represent 80-120% of the US 

patient population for studied conditions

Transparency: Whether trials publicly report 
participant sex, age, and racial and ethnic identity 

Representation
(n=5)

Sex PPR for female participants+
Age PPR for older adults (>64)+

Race PPR for Black participants+
PPR for Asian participants+

Ethnicity PPR for Latino participants+



Pilot
• Objective To develop a measure for 

adequate diversity and fair inclusion of 
women, older adults (65 years and older), 
and racially and ethnically minoritized 
patients in pivotal trials and use it to score, 
rate/rank the performance of trials, 
therapeutics and sponsor

• Design Retrospective cross sectional study.

• Population Sponsors of novel oncology 
therapeutics approved by the US FDA in 
2012 - 2017.

Varma T, et al. BMJMED 2023;2:e000395. doi:10.1136/bmjmed-2022-000395 1
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Metrics, baseline scores, and a tool to improve sponsor 
performance on clinical trial diversity: retrospective cross 
sectional study
Tanvee Varma    ,1 Michelle Mello,2,3,4 Joseph S Ross,5,6,7 Cary Gross,7,8,9 Jennifer Miller    5,10,11,12

WHAT IS ALREADY KNOWN ON THIS TOPIC
 ⇒ Women, older adults, and racially and ethnically minoritized patients 

are o!en under- represented in clinical research even though adequate 
representation is important for equitably assessing the safety and e"cacy of 
novel therapeutics in the patients who ultimately use them.

 ⇒ Despite policy e#orts to improve diversity, poor inclusion in trials persists, 
suggesting additional strategies are needed.

 ⇒ Development of accountability measures and publicly rating and ranking 
sponsors might be an e#ective reform strategy for improving diversity and fair 
inclusion in research.

WHAT THIS STUDY ADDS
 ⇒ This paper develops baseline quality measures for fair inclusion and diversity 

in clinical research that capture the transparency of participant demographics 
and representation of women, older adults, and racially and ethnically 
minoritized patients.

 ⇒ Applying the measures to score and rank novel oncology therapeutics FDA 
approved from 2012 through 2017, along with their sponsors and trials, we 
found that while a few sponsors have done well, most have substantial room 
for improvement on their inclusion of older adults and racially and ethnically 
minoritized patients, and to a lesser extent women.

HOW THIS STUDY MIGHT AFFECT RESEARCH, PRACTICE, OR POLICY
 ⇒ The fair inclusion score we developed and tested on oncology pivotal trials 

provides a useful, feasible method of assessing critical indices of equity in 
clinical trials.

 ⇒ The fair inclusion measure can be used to track and catalyze progress across 
the research ecosystem on clinical trial diversity, a key public health and 
social justice goal.

ABSTRACT
OBJECTIVE To develop a measure for fair inclusion 
in pivotal trials by assessing transparency and 
representation of enrolled women, older adults 
(aged 65 years and older), and racially and ethnically 
minoritized patients.
DESIGN Retrospective cross sectional study.
POPULATION Sponsors of novel oncology 
therapeutics that were approved by the US Food 
and Drug Administration over 1 January 2012 to 31 
December 2017.
DATA SOURCES Trial data from Drugs@FDA,  
ClinicalTrials. gov, and corresponding publications; 
cancer incidence demographics from US Cancer 
Statistics and the American Cancer Society.
MAIN OUTCOME MEASURES Transparency 
measures assess whether trials publicly report 
participant sex, age, and racial and ethnic identity. 
Representation measures assess whether trial 
participant demographics represent more than 80% 
of the US patient population for studied conditions, 

calculated by dividing the percentage of study 
participants in each demographic subgroup by 
the percentage of the US cancer population with 
the studied condition per group. Composite fair 
inclusion measures assess average transparency 
and representation scores, overall and for each 
demographic group. Results are reported at the trial, 
product, and sponsor levels.
RESULTS Between 1 January 2012 and 31 
December 2017, the FDA approved 59 novel cancer 
therapeutics, submitted by 25 sponsors (all industry 
companies) on the basis of 64 pivotal trials. All 
25 sponsors (100%) reported participant sex, 10 
(40%) reported age, and six (24%) reported race 
and ethnicity. Although 14 (56%) sponsors had 
adequate representation of women in trials, only 
six (24%) adequately represented older adults, 
and four (16%) adequately represented racially 
and ethnically minoritized patients (black, Asian, 
Hispanic or Latinx). On overall fair inclusion, one 
sponsor scored 100% and the median sponsor score 
was 81% (interquartile range 75- 87%). More than 
half of sponsors (13 (56%) of 25) fairly included 
women, 20% (n=5) fairly included older adults, 
and 4% (n=1) fairly included racially and ethnically 
minoritized patients in trials. 80% of product had 
pivotal trials that fairly included women, 24% fairly 
included older adults, and 5% fairly included racially 
and ethnically minoritized patients.
CONCLUSIONS This novel approach evaluates trials, 
products, and sponsors on their fair inclusion of 
demographic groups in research. For oncology trials, 
substantial room was noted for improved inclusion 
of older adults and patients who identify as black 
or Latinx and transparency around the number of 
participants identifying as Native Hawaiian, Paci$c 
Islander, American Indian, and Alaska Native. 
These measures can be used by sponsors, ethics 
committees, among others, to set and evaluate trial 
diversity goals to help spur progress toward greater 
research equity in the US.

Introduction
Demographic representation in clinical research is 
important for equitably assessing the safety and effi-
cacy of novel therapeutics in the patients who will 
use them. However, women, older adults, and some 
racial and ethnic groups are often under- represented 
in research, particularly in cancer trials.1–4 This 
under- representation can challenge clinicians, Varma, Mello, Ross, Gross, Miller, BMJ Medicine, 2023



Sample 
characteristics, 
novel oncology 
therapeutics FDA 
approved 2012-17

Characteristic Number (%)
Product Type 59

Drug 39 (66)
Biologic 20 (34)

Sponsors 25
Broad oncological indication 16

Leukemia 10 (17)
Lung cancer 6 (10)
Breast cancer 6 (10)
Multiple myeloma 6 (10)
Non-Hodgkin’s lymphoma 6 (10)
Melanoma 5 (8)
Colorectal cancer 3 (5)
Ovarian cancer 3 (5)
Other* 13 (22)

Pivotal trials 64
Median, per product 1

Trial participants 29,959
Median, per trial (IQR) 326 (138-668)



• Figure. % of trials, products and 
companies receiving a 100% score 
on transparency, representation and 
fair inclusion measures for women, 
older adults, and racially and 
ethnically minoritized patients 
participating in pivotal trials for 
novel oncology therapeutics 
approved by the FDA during 2012-
17. 



Transparency scores Representation scores Fair 
inclusion 

scoreCompany Overall 
transparency Sex

Older 
Adults

Race/ 
Ethnicity

Overall 
representation Women

Older 
Adults

Race/ 
Ethnicity

United Therapeutics 100 100 100 100 100 100 100 100 100

Otsuka 89 100 100 67 83 100 90 60 86
Pfizer 88 100 90 73 81 98 83 62 85
J&J 89 100 100 67 77 98 75 58 82
Gilead 92 100 75 100 72 80 60 77 81
Eisai 78 100 100 33 83 80 100 70 81
Novartis 88 100 92 72 70 100 48 63 80
Merck & Co 83 100 50 100 87 100 N/A 73 79
AstraZeneca 81 100 59 83 75 90 75 59 78
Clovis Oncology 72 100 50 67 98 100 N/A 95 77
Abbvie 69 100 75 33 100 100 100 100 76
Teva 72 100 50 67 95 90 N/A 100 76
GSK 87 100 83 78 65 100 75 20 75
Roche 76 100 82 45 74 98 67 57 73
Boehringer 
Ingelheim 61 100 50 33 100 100 N/A 100 72
Exelixis 67 100 100 0 80 60 100 N/A 60
Bayer 63 100 33 56 85 100 100 56 60
Spectrum 50 100 50 0 100 100 N/A N/A 50

Puma 89 100 100 67 85 100 N/A 70 89
Sanofi 89 100 100 67 90 100 100 70 89
Takeda 94 100 83 100 89 100 90 76 89
Amgen 94 100 100 83 82 100 65 82 88
BMS 86 100 100 58 88 99 85 79 88
Eli Lilly 92 100 75 100 89 98 93 78 87
Merck KGaA 100 100 100 100 85 90 80 N/A 87
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Representation of Women, Older Adults, and Racial and
Ethnic Minoritized Patients in Pivotal Trials for US Food and
Drug Administration Novel Oncology Therapeutic Approvals,
2012-2021: Bright Spot Trials and Trends Over Time
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ABSTRACT

PURPOSE To examine trends over time in clinical trial diversity for oncology therapeutics,
identify bright spot trials adequately representing Black or Latino patients, and
examine their associations with trial characteristics.

METHODS This retrospective cross-sectional study of trials supporting US Food and Drug
Administration (FDA) oncology therapeutic approvals (2012-2021) compared
proportions of enrolled women, older adults, and racial and ethnic minoritized
patients with US patient populations with approved indications and US census
data, exploring trends over time. We estimated the likelihood that an organi-
zation sponsoring a trial adequately representing Black patients also sponsored
a trial adequately representing Latino patients, and vice versa, and examined
associations of bright spot trials, trials adequately representing Black or Latino
patients, with trial characteristics.

RESULTS The FDA approved 111 oncology therapeutics (2012-2021) from 70 sponsors, on
121 trials enrolling 50,871 patients, of which 22,155 (44%) were women, 9,442
(19%) older adults (>64 years), 5,319 (9.6%) Asian, 1,353 (3%) Black, and 1,511
(3%) Latino. Zero trials adequately represented all patient demographics with
no improvements for any group over the past 10 years (P values >.05), and 80%
adequately represented women, 44% older adults (>64 years), and 2% racial
and ethnic minoritized patients. We identified 33 bright spot trials, the like-
lihood of which was associated with individual sponsors (P < .0001), but not
sponsor size (P 5 .22), indication (P 5 .20), or trial phase (P 5 .32). There were
no associations between a company sponsoring a trial adequately representing
Black patients and that company also sponsoring a trial adequately representing
Latino patients, or vice versa (P values >0.05).

CONCLUSION Diverse trial enrollment is inadequate, without improvement over time. There
are bright spot trials that may merit study for factors contributing to their
successful recruitment of representative patients.

INTRODUCTION

Representation of women, older adults, and racial and ethnic
minoritized patients, among other groups, must be im-
proved in clinical research, for trust and understanding the
safety and efficacy of therapeutics in diverse populations.1-11

Numerous policy efforts have recommended approaches for
advancing representation in trials.12 In 1998, the US Food
and Drug Administration (FDA) published a Demographic
Rule,13 requiring new drug application sponsors to present

effectiveness and safety data by sex, age, and race. Recog-
nizing the inadequacy of previous policies, FDA published
draft guidance in April 2022 recommending sponsors de-
velop a Race and Ethnicity Diversity Plan to enroll repre-
sentative numbers of participants from under-represented
racial and ethnic populations in the United States in trials.14

Relatedly, the Food and Drug Omnibus Reform Act of 2022
(FDORA) newly requires sponsors to submit diversity action
plans to the FDA for pivotal trials, outlining and justifying
enrollment goals by age, sex, race, and ethnicity.15
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Products, total 111
Drugs 78 (72.7) 
Biologics 33 (27.3) 

Sponsors 70*

Pivotal trials, total (median per product) 121 (1)

Characteristic # (%)

Broad oncological indication
Leukemia+ 17 (15.3)
Lung cancer 16 (14.4)
Breast cancer 11 (9.9)
Multiple myeloma 10 (9.0)
Non-Hodgkin’s lymphoma 12 (10.8)
Melanoma 6 (5.4)
Colorectal cancer 3 (2.7)
Ovarian cancer 3 (2.7)
Other* 33 (29.7)

Trial participants, total 39,846
Median, per trial (IQR) 187 (107-421)

We identified
• 31 bright spot trials
• 19 were sponsored by 

a large company

We interviewed
• 13 participants
• 8 large companies 

(62%)

We found
• 14 factors associated 

w success



Access to 
Medicines: 
LMICs 
hosting trials 
for FDA 
approvals



Availability of novel drugs in the countries where they were tested for 
FDA approval

1. Characterize where drugs were 
tested for FDA approval

2. Did these drugs receive marketing 
approval in the countries where 
they were tested 



Availability of novel drugs in the countries where they were tested for 
FDA approval



% of Countries Hosting Trials for FDA Drug Approvals Receiving Marketing Approval 
for Those Drugs Within 5 Years, by Income Level

• 70 countries contributing research participants: 7% received market access to drugs w/in 1 year of FDA 
approval; 31% w/in 5 years. 



Figure. Percentage of Drugs Approved for Sale in the Countries Where They Were Tested for FDA 
Approval, by Geographical Regions

From: Evaluation of Drug Trials in High-, Middle-, and Low-Income Countries and Local Commercial Availability of Newly Approved Drugs

JAMA Netw Open. 2021;4(5):e217075. doi:10.1001/jamanetworkopen.2021.7075



#  (% )  

Products, total* 172

2015 45 (26)

2016 22 (13)

2017 46 (27)

2018 59 (34)

Sponsors, total 75

Large 18 (24)

Non-large 57 (76)

Broad indications+

Oncology and hematology 67 (39)

Infectious disease 24 (14)

Autoimmune, musculoskeletal, + dermatology 22 (13)

Neurology and psychiatry 18 (10)

Other** 41 (24)

FDA Approval pathway / review designation

Priority review 80 (47)

Orphan drug status 81 (47)

Trials, total 885

Per drug, median [IQR] 4 [2-6]

Trial sites, total 2,563



• 55% = HIC
• 26% = UM 
• 13% = LM 
•  6% = LI

• 89 Countries hosted trials
• Median 16 countries / drug

Physical Accessibility of Medicines in Countries Hosting Trials for FDA Approvals, JAMA Intern Med. 2026;186(1):109-115. 



Figure: % of Drugs Authorized for Marketing (Accessible) in All Countries Where They Were Tested for FDA 
Approval, by Geographic Region
 



Is access improving?



• Figure. % of Medicines Accessible in All Countries Where 
Tested for FDA Approval, w/in 5 Years After FDA Approval

a Results were considered statistically significant at P < .05.
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