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Agenda
1. Race-based clinical algorithms in medicine
2. The barriers to overcoming race-based medicine 

and delivering precision medicine
3. The role of the law  

A. How can law and policy promote inclusive 
genomics inquiries?

B. Do current research policies promote or 
hinder our scientific understanding of the 
complex interactions of biology, 
environment, and health?

4. Conclusion
A. Genomics discoveries should influence 

law & policy more frequently and vice 
versa

Frameworks: 
Law, Genomics Research 

Policy, Bioethics 



2021

“The largest genetic clusters of people correspond to geographic regions and specific 
populations in Africa, Europe, Asia, Oceania, and the Americas, suggesting that continental-
level ancestry captures the greatest population differences in genetic variation. Ancestry 
assessment within continents can provide information on a finer scale”

“However, before ancestry adjustment is widely adopted, it is important to demonstrate that 
it provides results at least as accurate as those of race adjustment.”



Race Correction – Example Definition

“…involves diagnostic algorithms and practice guidelines that adjust or 
‘correct’ their outputs on the basis of a patient’s race or ethnicity. Physicians 
use these algorithms to individualize risk assessment and guide clinical 
decisions. By embedding race into the basic data and decisions of health care, 
these algorithms propagate race-based medicine.”



Race Correction – Example Definition

“. . . . the system by which 
research characterising race 
as an essential, biological 
variable, translates into 
clinical practice, leading to 
inequitable care.”



Race Correction



Race Correction

https://www.hollywoodreporter.com/



Bias in Algorithms 



What is race? 
“Race is a concept without a generally agreed upon 
definition.” 
“Racial groups have no defined boundaries, but 
have a blurry and imprecise relationship with 
human genetic variation and population groups 
across the world.”  

-Vence Bonham, JD 



What is race?
Racial categories in the United States
◦Free, white or other, slave (1790)
◦White, black, mulatto (1860)
◦White, black, Mulatto, Chinese, Indian, Quadroon 
Octoroon, Japanese (1890)
◦White, Black (of Negro Descent), Chinese, Indian, 
Japanese (1900)

OMB CENSUS CATEGORIES



Role of the law

Litigation 
encouraging 
race-based 
medicine

Race-based 
drug 

prescribing 

Race-based 
drug labels 

Racialized 
drug 

patents 

Racialized 
research 
agendas 



Race & Patent Protection 
Race is used as a genetic category to obtain patent protection and drug approval.

Race-specific patent language has served as a foundation for conducting clinical trials, 
developing and marketing drugs, and raising capital.

Kahn, J. Patenting 
race. Nat 
Biotechnol 24, 1349–
1351 (2006).



● OMB Directive 15 (October 1997) 
○ “OMB's Statistical Policy Directive No. 15…a 

common language to promote uniformity and 
comparability for data on race and ethnicity 
for the population groups specified in the 
Directive. They were developed in cooperation 
with Federal agencies to provide consistent 
data on race and ethnicity throughout the 
Federal Government. Development of the 
data standards stemmed in large measure 
from new responsibilities to enforce civil 
rights laws.” 

○ Household surveys, administrative forms 
(e.g., school registration, mortgage lending)

○ Monitor equal access in housing, education 
and employment 

“These standards generally 
reflect a social definition of race 
and ethnicity recognized in this 
country, and they do not conform 
to any biological, 
anthropological, or genetic 
criteria.”



Law & Policy 
The NIH Revitalization Act of 1993 (Pub. L. No. 103-43)
“NIH Policy and Guidelines on the Inclusion of Women and Minorities as Subjects in Clinical 

Research.”

“...that women and members of minority groups and their subpopulations must be included in 
all NIH-funded clinical research, unless a clear and compelling rationale and justification 
establishes to the satisfaction of the relevant Institute/Center Director that inclusion is 
inappropriate with respect to the health of the subjects or the purpose of the research.”



Law & Policy 
The Food and Drug Administration Modernization Act of 
1997 (Pub. L. No. 105-115)
“Collection of Race and Ethnicity Data in Clinical Trials,” 
updated in 2016.
“a standardized approach for collecting and reporting race 
and ethnicity data in submissions for clinical trials for FDA-
regulated medical products.”

Race and Ethnicity Diversity Plan (FDA Draft Guidance April 
2022)





Drug Labels - Complexity
“The addition of 
ancestry information to 
the warning creates a 
deceptively, complex 
task for clinicians—
determining the 
ancestry of patients.” 
Perry Payne 2014 





Genomic Variation
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Figure 1. Variation in the HLA-B*5701 Locus in 11 HapMap Samples.





Litigation

Hawaii AG Complaint (2014) 
• False, deceptive, unfair marketing 
• Higher and more expensive marketing to poor 

responders
• Sought to replace aspirin 

Hawaii ex rel. Louie v. Bristol-Myers Squibb Co. et al., 
case number 14-1-0708-03 (2014)



Litigation
Boxed warning 

HLA-B*1502

ADR likely among 
“Asian patients”

Patient of 
Asian descent

Scholz v. Kaiser 
Foundation 
Hospital, 

RG12614636, 
Alameda Sup. 

Ct. (filed Jan. 30, 
2012).

Carbamazepine 
prescription 

w/out genetic 
test

Developed Stevens-
Johnson Syndrome 

Sued doctor and hospital 
(Kaiser Permanente)

Compelled to engage in 
arbitration with hospital 



Scholz v.  Kaiser  Foundation Hospital ,  RG12614636,
Alameda Sup.  Ct .  ( f i led Jan.  30 ,  2012)
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Baker, J.L., Rotimi, 
C.N. & Shriner, D. 
Human ancestry 
correlates with 
language and 
reveals that race is 
not an objective 
genomic 
classifier. Sci
Rep 7, 1572 (2017).

Race vs 
Ancestries



Use of Race, Ethnicity, and Ancestry as Population 
Descriptors in Genomics Research
National Academies of Sciences, Engineering, and Medicine ad hoc 
committee (2022)

Genomics Research Landscape



Popejoy, Alice B., and Stephanie M. Fullerton. 
"Genomics is failing on diversity." Nature 
News 538.7624 (2016): 161.

Genomics Research Landscape



Genomics Research Landscape

Mills, Melinda C., and Charles Rahal. 2020. The GWAS diversity monitor tracks diversity by disease in real 
time. Nature genetics 52, (3) (03): 242-2



Genomics Discovery



“Any two sub-Saharan Africans 
are more likely to be genetically 
different from each other than 
from an individual of European or 
Asian ancestry”

Genomics Discovery



Fig 1. Inferred regional ancestry proportions for the HRS and SCCS cohorts: (A) African, (B) European, 
and (C) Native American ancestries.

Baharian S, Barakatt M, Gignoux CR, Shringarpure S, Errington J, et al. (2016) The Great Migration and African-American Genomic 
Diversity. PLOS Genetics 12(5): e1006059. https://doi.org/10.1371/journal.pgen.1006059
https://journals.plos.org/plosgenetics/article?id=10.1371/journal.pgen.1006059

“. . . African-Americans have been 
under-represented in genetic 
studies, and relatively little is 
known about nation-wide patterns 
of genomic diversity in the 
population.”

https://journals.plos.org/plosgenetics/article?id=10.1371/journal.pgen.1006059


Genomics Discovery

(Ben-Eghan, et al., 2020; Melchionna, 2021; Wickland et al., 2022)



Clinical Implications

(Grady, 2016 & Landry, et al., 2018 )

Lack of Diversity and Inclusion + Biologizing race 
prevents patients from realizing the benefits of 
precision medicine.



What does health justice require?
“Justice may require more than securing greater inclusion of 
women, minorities, and other groups in research to derive 
benefits from research.” 

-Law Professor, Patricia King, May 2007 



“But when you look at life expectancy in the aggregate, always 
comparing it to white people, you miss the diversity of those places 
that are winning, that are actually taking charge in spite of that 
constant - of racism that is a pall across the country.”

Race and Racism
2022



Summary 
1. Race-based clinical algorithms cause people who could benefit from a therapy or 

intervention to not receive it.

2. Lack of DEI in research leadership and participation hinders the realization of precision 
medicine and the overcoming of race-based medicine.

3. Laws and policies should reflect understanding about genomics and hold researchers 
accountable for overstating the role of race in medicine.

36



Recommendations
1. Explain limits of broad population labels (“African ancestry”) when reporting genomic 

results 

2. Study and report genetic diversity within continental and regional groups 

3. Describe and justify reasons for using social variables in the analysis, including race and 
ethnicity

A. Clearly articulate reasons for stratifying groups based on race/ethnicity

B. Explain how social labels contribute to the analysis 

Develop new laws that encourage the genomic and pharmacogenomic study of diverse groups with input from 
research, medical, and commercial stakeholders
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