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THE USE oF RAcCIAL

CATEGORIES IN PRECISION

MEDICINE RESEARCH

Scholars have shown that promoting di-
versity and inclusion in precision medicine
research is important for ethical and scien-
tific reasons. The processes for classifying
the populations that enroll in biomedi-

cal research, however, are often unclear,
inconsistent, and poorly justified. Precision
medicine research promises increasingly
meticulous approaches to defining research
cohorts and assessing the multivariate fac-
tors at the root of racial health disparities.
Insofar as precision medicine is promoted
to members of historically underrepresented
populations as a tool for illuminating these
factors, the use of race-based classifications
is fraught with risks for society and medi-
cine. This article examines the drivers and
limitations of the ongoing use of race by
investigators juxtaposed with recent efforts
to enroll underrepresented populations

in precision medicine research. Ethn Dis.
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And  thats the promise of
precision medicine -- deliv-
ering the right treatments,
at  the
time to the right person.’
- President Barack Obama

right  time, every

!

INTRODUCTION

In the era of precision medi-
cine research, investigators have
the opportunity to capture the
immense human genomic diver-
sity within and across populations
that are often underrepresented in
genomic research studies and that
suffer severe racial health dispari-
ties. Genomic approaches, how-
ever, are insufficient to address
the various social experiences that
often correlate with poor health.?
Discrimination in housing and
employment, inadequate access
to health insurance, and implicit
and explicit biases in medical care,
for example, substantially impact
health outcomes, long-term health,
and health disparities.’®1394?3) For
these reasons, precision medicine
studies that measure the effects of
social, cultural, and environmen-
tal influences on health are essen-
tial to improve health outcomes.>®

Like genomics, race is insuffi-
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cient to account for the variety of
complex factors and forces that in-
fluence individual health. Race is a
social and political concept that was
used historically to divide, track,
and control populations, and rein-
force social hierarchies.”® The focus
of this article is on the concern that
the National Institutes of Health
(NIH)’ and the Food and Drug Ad-
ministration (FDA)'" promote the
use of racial and ethnic categories
created by the US Census Bureau’s
Office of Management and Bud-
get (OMB) in biomedical research
contexts, and that investigators
rely on these categories even when
they are not relevant.3®106:11(509

Precision medicine research
promises a new and meticulous ap-
proach to discovery that emphasiz-
es the underlying and multivariate
contributors to differences in health
outcomes.!>!® The “All of Us” Re-
search Program sponsored by NIH,
for instance, is collecting research
data from multiple sources, includ-
ing health surveys, health records,
and digital health technologies.”
Surveys request personal details,
including information on age, race,
educational attain-

sex, Iincome,

ment, and geographic location."

The goal is for the All of Us data re-
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pository to enable research into the
underlying environmental and bio-
logical influences on disease, treat-
ment response, and prevention.'

The All of Us enrollment sur-
vey includes the OMB census cat-
egories, additional options (such
as “Middle Eastern or North Af-
rican”), and a request that respon-

As federal funders and
commercial entities aim
to expand the diversity
of enrollees in precision
medicine research, it is
important to address the
limited success of existing
federal guidelines that
encourage the use of the
OMB census categories in

biomedical research.

dents select all of the identities that
describe them.' In addition, the
format of questioning is different
from the census form: Hispanic,
Latino, or Spanish is one choice
among many others rather than a
separate ethnic group. So far, the
All of Us program has summarized
data for only some of the racial
and ethnic categories included on
its survey: White; Black, African
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American, or African; Hispanic, La-
tino, or Spanish; Asian; More than
one race/ethnicity; and Other.”

It is too early to predict how All
of Us investigators will approach
race in their analyses. Recruitment
began in May 2018 and the inves-
tigators reported meeting one fifth
of the program’s recruitment goal
of 1 million participants.” As oth-
ers have highlighted, there is im-
mense opportunity for the All of
Us program and other precision
medicine initiatives to improve the
study of underrepresented popula-
tions, and to do so using variables
that are more specific than race in
rigorous and transparent ways.'?

To make progress, the field
must confront investigators’ use of
race as a biological category,’® and
the often inaccurate, inconsistent,
and poorly justified uses of racial
categories in biomedical research.’
(p158),5,11(p507-513),16-18 Currently, NIH
requires NIH-funded researchers
to use the OMB census catego-
ries to demonstrate the inclusion
of diverse research participants.’
The FDA recommends the use of
the OMB census categories when
summarizing demographic, safety,
and efficacy data.’” While NIH re-
quires investigators to certify that
research cohorts are sufficiently

diverse, the FDA does not have

9-11(p503)

such a mandate. In prac-

tice, researchers generally report
their results based on the OMB
census categories to both agen-
cies, regardless of how many or
how few participants are included
in each category.’®1?011(503) Big-
logical conclusions are then often

described in terms of the OMB

Ethnicity & Disease, Volume 29, Supplement 3, 2019

census 3(p106),18(p23),19

categories.

As federal funders and com-
mercial entities aim to expand the
diversity of enrollees in precision
medicine research, it is important
to address the limited success of
existing federal guidelines that en-
courage the use of the OMB census
categories in biomedical research.
While the use of racial categories in
research may prove useful in some
ways (such as when investigators
are examining the effects of racism
on biology and health), careful con-
sideration of how and when to dis-
entangle the social category of race
from discussions about differences
in health outcomes is critical to

f <« d' . ”20
move away Irom race medicine.

In his remarks during a 2018 Na-
tional Academies of Sciences, En-
gineering, and Medicine (NASEM)
roundtable discussion on genomic
medicine and health disparities,
Dr. Otis Brawley explained that
race medicine can potentially over-
look the socioeconomic causes of
health disparities.?® This

argues that current race-based ap-

article

proaches are fraught with risks re-
lated to the development of sound
scientific research practices and

the OMB

census categories are incongruent

questions. Moreover,
with growing population admixture
and public dissatisfaction with cen-
sus categories in the United States.
The past decade has seen ongoing
challenges related to individual
identification with the OMB cen-
sus categories, including an increas-
ing number of people who “cannot

21 on census forms.

find themselves”
At this pivotal moment for the

field of precision medicine, when



researchers are engaging underrep-
resented communities and funders
are developing new approaches to
understanding health disparities,
it is timely to carefully assess how
race is operationalized in research
and how racial differences are de-
scribed in both peer-reviewed pub-
lications and publicly accessible
news articles. This article focuses
on the enduring role of the OMB
census categories as a tool for de-
scribing participants in research. It
argues in favor of policies that will
facilitate the critical assessment of
any decision to use racial catego-
ries in a precision medicine study.

RECRUITMENT OF
UNDERREPRESENTED
POPULATIONS TO
PRrEcisioN MEDICINE
RESEARCH

Around the country, research
institutions and community orga-
nizations are engaging members of
minority communities in discus-
sions about the potential long-term
benefits of precision medicine re-

search for diverse populations.?**

The June 2018 NASEM report en-
titled “Understanding Disparities
in Access to Genomic Medicine”
explains that an important phase
in the development of accessible
genomic services includes build-
ing a foundation of evidence that
“demonstrates the positive effects
of genomic and precision medi-
cine on health outcomes.”?® This
assertion is rooted in an optimistic
perspective that precision medicine
research has the potential to ben-
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efit the entire medical community,
including community hospitals and
underserved community clinics.?

The strong push for inclusion
also stems from the significant con-
cern that underrepresented popula-
tions will be left behind as precision
medicine research advances. The
lack of diversity and inclusion in
genomic research has led to medical
errors primarily impacting racial
minorities and delayed understand-
ing of human genomic diversity.?*
A major challenge for the field is to
develop approaches for categoriz-
ing populations that capture ge-
nomic diversity and sufficiently as-
sess the various determinants that
influence health outcomes in popu-
lations. Trends in policy and prac-
tice indicate, however, that the im-
precise use of racial classifications
in biomedical research is persistent

and possibly increasing.’®!91-16:25.26

LAws AND POLICIES THAT
REINFORCE THE USE OF
RAciAL CATEGORIES

Pursuant to OMB Directive No.
15, “Race and Ethnic Standards for
Federal Statistics and Administra-
tive Reporting,” the OMB requires
standardized uses of predetermined
census categories in order to ensure
uniformity across federal agen-
cies.” Scholars report that racial
categories have been used both to
maintain social hierarchies in the
United States and to track data for
purposes related to enforcing civil
rights laws.”®* The Fair Housing
Act, the Home Mortgage Disclo-
sure Act, and the Community Re-
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investment Act, for example, were
enacted to provide legal grounds
for eradicating racial redlining.?®
In the mid-1980s, the US Con-
gress responded to demands for
greater inclusion of women and
minorities in research by compel-
ling federal agencies to develop
guidelines designed to improve
diversity and inclusion in clinical
trials and biomedical research.”!'
The resultant guidelines influence
industry- and federally sponsored
scientists use of the OMB cen-
sus categories when defining sub-
group populations.3(p106),ll(p503),18(p23)

The NIH Revitalization Act
of 1993 (Pub. L. No. 103-43) led
to the establishment of the 2001
guidelines entitled “NIH Policy
and Guidelines on the Inclusion
of Women and Minorities as Sub-

jects in Clinical Research.”®!1(®502)

These

women and members of minor-

guidelines state “...that
ity groups and their subpopula-
tions must be included in all NIH-
funded clinical research, unless a
clear and compelling rationale and
justification establishes to the sat-
isfaction of the relevant Institute/
Center Director that inclusion is
inappropriate with respect to the
health of the subjects or the pur-
pose of the research.” Researchers
must certify that they have made
sufficient efforts to enroll diverse
populations and that the resulting

cohorts are adequately diverse.”"

The Food and Drug Adminis-
tration Modernization Act of 1997
(Pub. L. No. 105-115) led to guide-
lines on the inclusion of women
and minorities in clinical trials,'®!!

including a 2005 guidance docu-
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ment entitled “Collection of Race
and Ethnicity Data in Clinical Tri-
als,” which was recently updated in
2016." The 2016 guidelines do not
require the inclusion of underrep-
resented populations in clinical tri-
als, but recommend “a standardized
approach for collecting and report-
ing race and ethnicity data in sub-
missions for clinical trials for FDA-

medical 10

regulated products.”
The guidelines explain that the
classifications provide a minimum
standard for “maintaining, collect-
ing, and presenting data on race
and ethnicity for Federal reporting
purposes” that are consistent with
OMB Policy Directive 15, but the
FDA does not address the level of
participation of different racial and

ethnic groups in clinical trials.!®"

THE ONGOING,
INCONSISTENT USE OF
RaAciAL CATEGORIES IN
RESEARCH DESIGN AND
FINDINGS

Some argue that the OMB cen-
sus categories are useful for assess-
ing differences caused by social

of health,

bias, and genetics.”*' Even when

determinants racism,
racial categories might provide
value, however, the research norms
related to the collection, annota-
tion, and reporting of genomic
variation among racially diverse
populations are problematic.>®'%¢
H(p512,16.17.32 For example, although
the OMB remarked that the cat-
egories “should not be interpreted
as being scientific or anthropologi-
cal in nature,”” investigators who
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employ these racial taxonomies of-
ten fail to acknowledge the OMB’s
warning.>®1¢1718023) Eyrther, as law
professors Jonathan Kahn and Dor-
othy Roberts have shown through
their research, the potential prof-
itability of race-based products
drives the characterization and ap-
plication of biomedical and genetic
data in racial terms, even when such

representations are unwarranted.>”

In 2016, the National Human
Genome Research Institute and
the National Institute on Minor-
ity Health and Health Disparities
convened a workshop to discuss the
use of self-identified race and eth-
nicity as scientific variables in re-
search.>?! Several themes emerged
from the workshop that might help
guide future approaches to describ-
ing diversity.”’ One concern high-
lighted by workshop participants
was that researchers must assess
and evaluate race, ethnicity, and
ancestry in ways that do not com-
promise scientific rigor or neglect
the multidimensional nature of
individuals’ identities.>®' Another
concern elucidated in a publica-
tion by Bonham, Green, and Pérez-
Stable, is that “[r]ace and ethnicity
are operationalized inappropriately
when they serve as proxies for other
demographic variables, such as an
individual’s socioeconomic status.”
The authors provide an example of
a study that examined African an-
cestry, education, and correlations
with hypertension among Black pa-
tients. The study found that achiev-
ing an education beyond high
school, rather than participants’
proportion of African ancestry, was
significantly associated with lower
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systolic blood pressure. The work-
shop and this example highlight
an important dialogue about the
value of considering new approach-
es to categorizing difference.>?
By contrast, differentiating
populations along racial lines has
the potential to erode the impact
of precision medicine studies by
overgeneralizing results about pop-
ulations with diverse ancestry. Dr.
Perry Payne argued, for instance,
that an FDA alert for carbamez-
epine overstated the evidence on
ethnic populations at risk for an
adverse reaction to the drug.” At
the time of his investigation, only 2
of 37 Asian countries were included
in the studies used to support the
FDA label which indicated that
“people with ‘ancestry across broad
areas of Asia, including South
Asian Indians’ are more likely to
have the [human leukocyte anti-
gen (HLA) allele]-B*1502 allele
and should be screened for the al-
lele.”'” The alert was based on data
that represented far less than half
of the global Asian population."

Broad racial categories such
as “Asian,” “Black,” and “African”
obscure ge-
netic variation within population

medically relevant
groups. A study by Baharian and
coauthors reported, for instance,
that historical events such as the
Great Migration have influenced
recent patterns of genetic diversity
among African Americans.” A dif-
ferent study on the global distribu-
tion of the HLA-B*5701 variant,
which causes severe hypersensitiv-
ity reactions in patients who take
the drug abacavir, found that the
prevalence of HLA-B*5701 within



populations with African ancestry
differed (African Americans, 1%;
Kenyan Maasai, 13.6%; Kenyan
Luhya, 3.3%; Nigerian Yoruba,
0%).>* The allele frequencies also
varied greatly among populations
that would be classified as Asian
(ie, Chinese Americans, 1.2%; Chi-
nese in Beijing, .6%; Japanese, 0%;
and Indian American, 17.6%).
Since racial minorities have been
historically underrepresented in ge-
netic studies, there is much to learn
about national and international
patterns of genomic diversity with-
in racial groups.* Precision medi-
cine research, based on its data-
intensive nature, should strengthen
subgroup analyses and possibly
create new subgroups based on
of different data.

A looming concern, however,

combinations

is the potential financial value of
race-based drug label guidance to
commercial companies. Trends in
pharmacogenomics and patent law
show that companies are using race
to classify research participants and
to develop and patent products

based on these categories.’®!91%

While the FDA has approved only
one drug label indication for a
specific racial group, drug labels
and patent applications continue
to report that race is medically or

pharmacogenomically relevant.?®19V%

THE AprrLICATION AND USE
OF RaciaL CATEGORIES

IN GLOBAL PRECISION
MEDICINE STUDIES

Given the influence of interna-
tional genomic studies on discovery
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and the need to increase collabora-
tion and research capacity across
international borders,”® precision
medicine research policies in the
United States should be globally
minded. The FDA currently rec-
ommends that investigators use de-
tailed characterizations of race and
ethnicity to describe populations
outside of the United States with
greater granularity than the OMB
census categories.'” The FDA also
recommends, however, that these
“characterizations be traceable to
the five minimum designations
for race and two designations for
»10,11(p503) the

NIH requires all researchers, includ-

ethnicity. Similarly,
ing those conducting research on
foreign participants outside of the
United States to follow US guide-
lines on the inclusion of women
and minorities in clinical research.’
Like the FDA, NIH encourages re-
searchers to collect the level of de-
tail about research participants that
they deem appropriate, but to de-
sign studies in ways so that data can
be aggregated into the required the
OMB census categories. Ultimate-
ly, these federal policies permit in-
vestigators to rely on simplified US
labels for racial and ethnic groups
when investigating and describing
populations in very different social

environments.''(P>0®

and cultural

Imprecision in the US market
may cause confusion in the global
precision medicine environment.
The International Conference on
Harmonisation of Technical Re-
quirements for Registration of
Pharmaceuticals for Human Use
(ICH) provides an example. ICH

was formed to achieve greater har-
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monization among US, Japanese,
and  European  pharmaceutical
markets.''®%)  Nevertheless, the
ICH Guideline Document E-5,
“Ethnic Factors in the Acceptability
of Foreign Clinical Data,” recom-
mends a framework for assessing the
impact of “ethnic factors” on drug
safety and efficacy that contradicts
guidance provided by the OMB.*

Any future
recommendations
should be informed
by such deliberations,
empirical research on how
investigators approach
diversity and inclusion
in research, 12 and lessons
learned from engaging
with diverse national
and international

communities.

ICH defines ethnic factors as ge-
netic, physiologic, cultural, and en-
vironmental characteristics of a
population.” On the one hand, the
definition goes beyond the OMB
census categories by including ex-
trinsic aspects of one’s environment

and society in ethnic identity, but
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on the other hand, this definition
is inconsistent with the OMB’s ca-
veat (repeated in FDA guidelines)
that race and ethnicity “should not
be interpreted as being scientific in
710(p9):11(p506).27 A closer look

at such differences in international

nature.

approaches can highlight poten-
tial areas for further discussion
and potential consensus building.

Currently, federal policies do
very little to steer precision medi-
cine research in this direction.
Professor Khan has reported that
pharmaceutical corporations have
voiced concern regarding incon-
sistent definitions of race, uncer-
tainty about the accuracy of the
definitions of race and ethnicity,
and the inappropriate use of ra-
cial and ethnic categories in global

drug markets.!!(P506-513

According
to Khan, these companies seek to
standardize the use of race and
ethnicity in order to ease opera-
tions in the global marketplace.
Small biotechnology companies,
however, are more likely than

large pharmaceutical companies
to prefer the adoption of precise
population categories informed by
genetic knowledge."! The danger
is that in the global marketplace,
larger companies may promote
race and ethnicity-based catego-
rizations of populations at the ex-

pense of more detailed approaches.

CONCLUSION

As President Barack Obama
explains in this article’s open-
ing statement, precision medicine
aims to individualize treatment for
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every patient. To achieve this vi-
sion, precision medicine research
must first illuminate how genes
and environments affect human
health. The OMB census catego-
ries are blunt tools for a field that
is striving for nuance and precision.

Compelled by the lessons of
eugenics, scholars have forcefully
argued in favor of dispensing with
the use of racial categories in bio-
medical research.'® Others contend
that racial categories may help fa-
cilitate deeper understanding about
clinical outcomes and genetic risk
3032 The debate will con-

tinue. In the meantime, precision

factors.

medicine researchers must follow
transparent and rigorous processes
as they define and examine increas-
ingly diverse research cohorts.>!?

The major private and public
funders of precision medicine re-
search should continue to convene
scholars from diverse disciplines,
including those who research social
determinants of health, to address
the challenges raised when investi-
gators categorize research partici-
pants. ** Any future recommenda-
tions should be informed by such
deliberations, empirical research
on how investigators approach di-
versity and inclusion in research,
and lessons learned from engaging
with diverse national and inter-
national communities. Successful
frameworks will hold researchers
accountable for how they use vari-
ables in research and promote the
assessment of additional relevant
factors that go beyond racial dif-
ferences.>'? As the leading public
funder of biomedical research in the

world, NIH’s All of US program is
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on track to collect one of the most
comprehensive datasets featuring a
significant percentage of tradition-
ally underrepresented populations
and is therefore helping to drive
the future of precision medicine
research. The potential for preci-
sion medicine research to translate
into individualized treatment for
all patients represents an exciting
turning point in the progress of re-
search and medicine: the path for-
ward will shape precision medicine
researchers’ approach to studying
underrepresented populations and,
in turn, will determine the value of
precision medicine research for all.
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