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Global impact of sickle cell disease
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Global distribution of sickle cell disease

= Parts of Africa, India, Middle East, Mediterranean,
Caribbean, Americas

= About 20 million people affected with SCD globally

= \Worldwide more than 300,000 babies are born with SCD
each year; at least 75% in Africa

= Cameroon: ~ 1:60 births
® Jamaica: ~ 1:150 births

= US: ~ 1:365 live births for black Americans and about
1:16,300 live births for Hispanics



Molecular basis of sickle cell disease

e Hemoglobin S (HbS) - ~7300 years
ago
* Single nucleotide substitution

(GAG - GTG) in beta-globin gene
on chromosome 11

* Group of genetic blood disorders
characterized by sickle-shaped red
blood cells

* Sickled red blood cells
* sticky
* rigid
* reduced life-span
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Common clinical complications of sickle cell disease

1. Anemia

2. Vaso-occlusion

Pain episodes

Stroke

Priapism

Acute chest syndrome
Renal papillary necrosis
Splenic infarction

Leg ulcers

3. Chronic organ damage
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Inequities and disparities In sickle cell disease

= SCD disparities and inequities mirror existing “racial”, ethnic,
and economic inequities and disparities in US and globally

= Median life expectancy reduced by at least 30 years in all
countries, greater in low-income countries

= Africa has highest SCD birth prevalence and mortality rate -
increased mortality (50-90%) in children under age 5

NASEM, The National Academies Press, 2020; Tewari et al., Haematologica, 2015; Piel et al., NEJM, 2017



Inequities and disparities in sickle cell disease

= SCD has received relatively little attention and few resources
from from the scientific, clinical, and public health communities
compared to other genetic disorders such as cystic fibrosis.

" Funding for SCD has been historically low, compared to federal
and private funding for other conditions, and has decreased
over the years.

= The burden of SCD on individual patients exceeds that of
numerous other severe illnesses.

NASEM, The National Academies Press, 2020



HEALTH OUTCOME Health outcomes are the “outcomes or results of a medical condition
DISPARITIES that directly affects the length or quality of a person’s life.”

Sickle Cell Disease

Health Disparities —(nM)

The average

Patients with SCD have the
in adults (age 35-64 years)
((A I for people with the m?st with SCD is

S a g rO u p’ pe O p e severe form of SCD is within 30 days of being
discharged compared to than rates in African Americans
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LESS SEYERE PHENOTYPE
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Figure 3. Current Evidence for Genetic and Nongenetic Modifiers of Phenotypic Severity in Sickle Cell Disease.

Arrows indicate whether the factor is usually associated with a milder or a more severe phenotype. The scale for
nongenetic biomarkers is only indicative, since much of the evidence is inconsistent. CAR denotes Central African

Republic, CO carbon monoxide, HbF fetal hemoglobin, NO nitric oxide, NO; nitrogen dicxide, O; ozone, PM partic-

ulate matter, and 50 sulfur dioxide.

Piel et al., NEJM, 2017



SCD Theoretical
Framework

Royal et al, Advanced Genetics, 2021
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Conceptual model for sickle cell disease pain
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Conceptual health timeline
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Frobability of Pain Crisis
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Population descriptor

Additional Report Resources giEts

Using Population Descriptors S ’ A population descriptor is a
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Statement of Task

» Assessing use of race, ethnicity, and other populations descriptors in the basic science of
genetics and genomics, health risk as a function of our genomes, and health disparities

 Developing “best practice” approaches for the appropriate use of population descriptors
» Discussing obstacles to adoption and implementation of best practices

 Proposing potential implementation strategies to help enhance the adoption of best practices
by the research community

« Out of scope: use of race and ethnicity in clinical care and biomedical research generally; racism
In science and genomics; providing policy recommendations to NIH and government agencies
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Population Descriptors Considered in the Report

Ancestry

Genetic
ancestry

Geography

Ethnicity

Indigeneity

Race
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A person’s origin or descent, lineage, “roots,” or heritage

The paths through an individual’s family tree by which they have inherited DNA from
specific ancestors

Spatial location or geography can be measured by various indicators, such as an individual’s
birthplace, current place of residence, or series of previous residences

Classifies human beings according to claims of shared heritage, often based on perceived
cultural similarities (e.g., language, religion, foodways, dress, norms)

Emphasizes a group’s enduring tie to a particular geographic location as well as shared
culture and traditions

Classifies—and often ranks—human beings according to claims of shared ancestry based
on perceived innate biological similarities



Overarching Framework
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Overview of Recommendations

The committee developed 13 recommendations that fall into three categories

.. Guidance for Implementation &
Requisites "
Researchers Accountability
« Recommendations 1-5 « Recommendations 6-8 « Recommendations 9-13
« For a general audience « 16 best practices for * For selected key players
. Overarching approaches different types of in the research ecosystem
important for the long-term genomics studies « To support researchers
success of this effort * For researchers using Implementing these
genetics and genomics recommendations and
data best practices
NATIONAL sienees

gineerin g

ACADEMIES wesicine



Requisites to Sustain Change

Avoid typological thinking

There is a misconception that
humans can be grouped into
discrete, innate biological
categories

Patterns of human genetic
variation are complex

Researchers should avoid the
Inaccurate assumptions of
typological thinking (e.qg.,
homogeneity of groups,
hierarchy)

Recommendations 1-3
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Recommendation 1

Researchers should not use race as a proxy for human genetic
variation. In particular, researchers should not assign genetic
ancestry group labels to individuals or sets of individuals based on
their race, whether self-identified or not.

Recommendation 2

When grouping people in studies of human genetic variation,
researchers should avoid typological thinking, including the
assumption and implication of hierarchy, homogeneity, distinct
categories, and stability over time of the groups.

Recommendation 3

Researchers, as well as those who draw on their findings, should
be attentive to the connotations and impacts of the terminology
they use to label groups.



Guidance for Researchers

Researchers should tailor their use of population descriptors to the type and

purpose of the study.

« There are many types of genetics and genomics studies
* There is no one-size-fits-all solution

* Researchers are decision-makers about how population
descriptors are used in research. The report charges
researchers to be active participants in deciding whether
to use population descriptors and, if so, which ones

* Researchers should be transparent and report their
decisions about population descriptors and group labels

« Recommendations 6-8

N /\T | O N /\ L Sciences
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Types of Genomics Studies

Gene Discovery — Trait Prediction —
Mendelian Mendelian
Gene Discovery — Trait Prediction —
Complex Traits Complex Traits

Cellular &
Physiological Health Disparities
Mechanisms
Human
Evolutionary
History



Examples of
Guidance for
Researchers

Race should not be used except for a
subset of health disparities studies

Genetic similarity is a preferred
descriptor in most cases

DEFINITIONS

Genetic similarity: quantitative measure of the
genetic resemblance between individuals that
reflects the extent of shared genetic ancestry.

Race: a sociopolitically constructed system for
classifying and ranking human beings according to
subjective beliefs about shared ancestry based on
perceived innate biological similarities.

Preferred population descriptor(s)

LEGEND

Should not be used

In some cases; refer to Ch. 5 text and the
decision tree in Appendix D

Descriptors could be used if appropriate
proxies for environmental, not genetic,
effects

GENOMICS
STUDY TYPE

Race

Ethnicity/
Indigeneity

Geography

Genetic
Ancestry

Notes

Genetic
Similarity

1: Gene Discovery -
Mendelian Traits

Similarity suffices as a genetic
measure; at fine-scale, other
variables may be useful

-+

Z: Trait Prediction -
Mendelian Traits

No population descriptors may be
necessary for analysis

+|

3: Gene Discovery -
Complex Traits

Similarity suffices as a genetic
measure

+

4: Trait Prediction -
Complex Traits

Similarity suffices as a genetic
measure

+|

5: Cellular and
Physiological
Mechanisms

No population descriptors may be
necessary for analysis

6: Health Disparities

Not all health disparities studies
rely on descent-associated

B‘;& Genomic population groupings, so none
may be necessary for analysis
7: Human . _
Evolutionary = ﬂ Reconstructing genetic ancestry

History

may be of central interest




Examples of Genetic Similarity Measures

* The number of genotypes found to be identical between two
iIndividuals.

 Kinship matrices (recent genealogical ancestors)

» Similarity to reference samples (e.g., 1IKG — YRI-like OR 75% of the
genome Is most genetically similar to individuals in the YRI panel)

* |[dentity-by-descent information

* Fine-scaled geographical data



Implementation & Accountability

The human genomics research ecosystem has many players that individually and
collectively share responsibility for making changes and helping researchers implement
the recommendations.

Funders of genomics

Research institutions
research

Study participants

Journals & professional

R Journalists & media
societies

Recommendations 9-13
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Key Points

1. The committee did not provide a menu of options, but rather a process to help
researchers think through decisions about the use of population descriptors.

2. Guiding principles address ethical responsibilities and scientific standards for
fostering sound best practices and trustworthy research.

3. Avoiding typological thinking, measuring environmental factors, and engaging
communities are critical to achieving systemic and sustained change.

4. Genetic ancestry is inferred from various measures of genetic similarity. For many
research applications, consideration of genetic similarity is sufficient without
Invoking the idea of genetic ancestry.

5. Use of population descriptors should depend on the nature of the study and the
specific questions that the study is trying to answer. Researchers should explain
how and why they decided to use the descriptors they selected.

NATIONAL  scences

ACADEMIES esicne



National Institutes of Health

In October 2023, an ELSI Ro1 research project grant
funding opportunity was announced by 11
institutes/centers and two offices with guidance on the

use of population descriptors citing the NASEM report.

“Applicants who propose to address or analyze race,
ethnicity, genealogical ancestry or genetic ancestry are
strongly encouraged to review the 2023
National Academies of Sciences, Engineering,
and Medicine (NASEM) report, Using Population
Descriptors in Genetics and Genomics Research: A
New Framework for an Evolving Field and
Recommendations for Transforming the Use of
Population Descriptors in Human Genetic and
Genomics Research.”

NATIONAL sience

Engineering

/\C/\D EM I ES Medicine

Department of Health and Human Services

Part 1. Overview Information

Participating Organization(s)

Components of Participating Organizations

Funding Opportunity Title

Activity Code

Announcement Type

National Institutes of Health (NIH)

National Human Genome Research Institute (NHGRI)

National Eye Institute (NEI)

National Institute of Allergy and Infectious Diseases (NI )

Eunice Kennedy Shriver National Institute of Child Health and Human Development (NICHD)
National Institute on Deafness and Other Communication Disorders (NIDCD)
National Institute on Drug Abuse (NIDA)

National Institute of Environmental Health Sciences (NIEHS)

National Institute of Mental Health (NIMH)

National Institute of Neurological Disorders and Stroke (NINDS)

National Institute on Minority Health and Health Disparities (NIMHD)
National Cancer Institute (NCI)

Al applications to this funding opportunity announcement should fall within the mission of the Institutes/Centers. The
following NIH Offices may co-fund applications assigned to those Institutes/Centers

Office of Behavioral and Social Sciences Research (OB )

Office of Research on Women's Health (ORWH)

Ethical, Legal and Social Implications (ELSI) Research (R01 Clinical
Trial Optional)

R01 Research Project Grant

Reissue of F



Journal Editors’ Guidance

In March 2024, journal editors representing 7
biomedical journals (JAMA, Nature Genetics,
American Journal of Human Genetics, Genetics in
Medicine, Human Genetics and Genomics Advances,
American Journal of Medical Genetics, and Journal of
Genetic Counseling), published a statement providing
guidance on the use of population descriptors for
manuscript authors and reviewers to adopt broadly
across biomedicine. This guidance was largely based
on the 2023 NASEM population descriptors report.
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EDITORIAL

Opinion

Guidance on Use of Race, Ethnicity, and Geographic Origin
as Proxies for Genetic Ancestry Groups in Biomedical Publications

W. Gregory Feero, MO, PhD, rt D Steiner, MO; Arne Sla
Michael J. Bamshac, MD; Jehanrine Austin, PhD, CGC: Bruc
Kirsten Bibbins-Cominga, PhD. MD, MAS

Ko

cademies of Sciences, Engineering,
ne (NASEM) released a consensus study report
Population Descriptor. i Tics
Research. Sponsored by the US N tes of Health,
the report is more than a discussion of the use of terminol
ogy; the authors of the NASEM report suggest a tectonic shift
away from current medels that use race, ethnicity, and geo
graphic origin as proxies for genetic ancestry groups (e, a set
of individu:

InMarch 2023, the National /
and Medicil

ional Instity

in

mare similar genetic

genetic and genomic science. The recommendations are

ted in evide: netic variation in individuals

e that g Ils,
continuum of variation not captured wiell by
existing populaticn descriptors and that the ongoing use of
such ¢ riptors as analytical variables jeopardizes the sci

tific validity of research.” Furthermore, the authors of the

NASEM report point out that current scientific practices can

nful typological thinking about

erpet

wdividuals, includi

ty, and geo-
e presumed to
have g etic ancestry will not be easy. The
proposed changes have implications for genetic and genemic
study design, data analysis, and results interpretation, and
ould require sustained support on the part of various stake-
holders. The report offers a nuanced strategy to facilitate the
shift, outlining a framework fo
of human genetics founded on principles of respect, benefi
cence, equity and justice, validity and repreducibility. and
transpa: y and replicability. These principles underlie the
remaining 3 domains of the framework that include requi-
sites for sustained change, sp guidance for the selection
and use of population de

r behavior change for the field

ptors in genetics and genomics

research, and strategies for implementation and accountabil
A total of 13 recommendations are detailed in the report,

each related to one of these domains. The rec:

iago Faial, PD:

rf, MD, PhD; Annette Flanagin, RN, MA;

through discer es may have scientific underpinnings that
treat individuals and populations differently from how the
remainder of biomedicine treats them. This could have unex-
pected or negative implicati
and genomic discoveries to the care of individuals and papu-
lations. The charge to the consensus study committee spe
cifically excluded “examining the use of race and ethnicity in
clinical care” and “examining the use of race and ethnicity
in biomedical r

ns for the translation of genetic

earch generally (non-genetic and genomic
. thereb;
10mics research up to the point

resear
and ge
The consensus report lacks concrete guidan:
bridge potential gaps created between genetic and genomic

narrowly on genetic

of clinical inty

in wide adoption, though further w.
As journal editors, we helieve that it is incumbent on us to
help bridge e1ging gap,
entific accuracy and interpretability of journal content.
Biomedical journals have a unique in the translation
and dissemination of genetic and genc science to readers
including re
lic. The consensus report re

Y ensuring

ments of the ecosystem of genomic sci
bility to help implement the repor
Speci ommendation § sugge:
“offer to facilitate the
implementation of these recommendations,” and the report
includes an appendix with a checklist providing authors
and reviewers guidance on the appropriate use of pop:
ulatien descriptors in manus: . Recommendation 12
su sts that journals “should ensure that policies and pro-
cedures are aligned with these recommendations and inve:

in developing new strategies to sup entation

mplerm
vihen needed”

We journal editors concur broadly
study rec jons that population descriptors such as

with the consensus

encompass a wide variety of stakeholders in science fi
study participants to researchers to funders to biomes
journal editor

G he
science on all areas of the consensus report’s
implications extend beyond the genetics and genomics
research community to include all researchers wha use
fthe
genet-

-al

eadth of influence of genetic and genomic

genetic and genomic dataas well as a broader audien

ommendations of the report are embraced only

ics and genomics researchers bul not more broadly, break

jamacom

race, ethnicity, and geographic origin should ne lenger be
used as proxies for genetic ¢

ence. We also recognize that this is just one dimension of the

use of population descriptors in clinically relevant research,
and that drawing a distinction for requirements for genetic
and genomic research and the rest of biomed: could

report recog
minant of health that can hz

[ar larger than those cause

JAMA  Published online March 12, 2024

© 2024 American Medical Association. All rights reserved.



NIH Workshop on Legacy Data — Q‘ ll “

Population Descriptors for Legacy
Genomic Data: Challengesand x

Future Directions

In May 2024, NIH hosted a meeting to discuss All of Us Research Program

the NASEM report recommendations and how National Cancer Institute

they relate to legacy datasets. The meeting also National Human Genome Research Institute
addressed challenges with current approaches National Institute on Aging

to harmonization, interoperability and analysis, National Institute of Child Health and Human
Including genetic similarity and explored Development

solutions to these issues. National Institute of Diabetes and Digestive and

Kidney Diseases
National Institute of Environmental Health Sciences
National Institute of Nursing Research
Office of Behavioral and Social Sciences Research
Office of Science Policy
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