
Predicting genomic risk in diverse 
populations

Eimear Kenny, PhD
Founding Director, The Institute for Genomic Health

Associate Professor of Medicine and Genetics
Icahn School of Medicine at Mount Sinai



Disclosure

Eimear Kenny has received personal fees from Regeneron Pharmaceuticals 
and Illumina, and served on the Advisory board for Encompass Biosciences.  



3

Genomes in the 100s of millions!!



GWAS are increasing in size and scope

Martin, et al. (2019) Clinical use of current polygenic risk scores may exacerbate health disparities. Nat Genet

1,000’s of diseases and traits



How Genomics Will Change the Way We 
Practice Medicine

Pharmacogenomics

Preventive health

Diagnostics

Family planning

Direct-to-consumer



…. but genomics is failing on diversity

Martin, et al. (2019) Clinical use of current polygenic risk scores may exacerbate health disparities. Nat Genet



Alicia Martin Martin et al., Population genetic history and polygenic risk 
biases in 1000 Genomes populations, AJHG 2017

What effect does ancestry have on prediction?



• How to transform genetic 
research into medical 
knowledge? What are the 
biases in our current 
knowledge bases?

• Once we have identified genes that are clinically relevant, 
how do we systematically identify individuals, communities 
and/or populations at risk? Understand other factors at play 
over a patients life course? 

• How do we integrate genomics broadly in health systems for 
improved health care management? 

How do we integrate genomic risk to improve health 
and wellness?
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Testing the generalizability of genomic databases in 
diverse populations



• Goal: Investigate 
ancestrally diverse 
populations to gain a 
better understanding 
of how genetic factors 
influence susceptibility 
to disease.

• Focus on US 
minority populations.

African-
American

17,328

Asian
4,696Hispanic/Latino

22,250

Native 
American

653

Native 
Hawaiian

3,944
Others
1,056

Wojcik GL#, Graff M#, Nishimura KK#, Tao R#, Haessler J#, Gignoux CR#, Highland HM#, Patel YM#, … Kenny EE$, 
Carlson CS$. Genetic diversity improves our discovery of complex traits. Nature (2019) 

Gen Wojcik

Genetic diversity improves our understanding of 
complex traits



All PAGE Populations PC7 vs PC8, PAGE Hispanic/Latino variation

EAST ASIA
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AFRICA

CARIBBEAN

CONTINENTAL
AMERICAS

Wojcik GL#, Graff M#, Nishimura KK#, Tao R#, Haessler J#, Gignoux CR#, Highland HM#, Patel YM#, … Kenny EE$, 
Carlson CS$. Genetic diversity improves our discovery of complex traits. Nature (2019) 
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Challenge defining population groups



Genomic discovery and generalizability
A BAfrican-American

Hispanic/Latino

AsianNative HawaiianNative American
PC1

PC
2

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 X

Results 
Category

Known

Replicated

Secondary

Novel

BMI
Height

WHR
WHR (Female)

WHR (Male)
Diastolic blood pressure
Systolic blood pressure

Hypertension
PR interval

QRS interval
QT interval

Fasting glucose
Fasting insulin

HbA1c
Type II diabetes

C-reactive protein
MCHC

Platelet count
White blood cell count

Chronic kidney disease
End-stage renal disease

eGFR
Cigarettes per day

Coffee consumption
HDL
LDL

Triglycerides
Total cholesterol

Chromosome

27 novel associations

38 secondary associations



Genomic discovery and generalizability
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Known Signals

GWAS Catalog sites for 
phenotypes in PAGE

Replication

Lookup these index sites and 
any linked in our GWAS

1,444 known trait-
variant associations 

in PAGE
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Wojcik GL#, Graff M#, Nishimura KK#, Tao R#, Haessler J#, Gignoux CR#, Highland HM#, Patel YM#, … Kenny EE$, 
Carlson CS$. Genetic diversity improves our discovery of complex traits. Nature (2019) 

Biology and causal 
variants mostly shared, 
but estimates of effect 
size differ

Gen Wojcik

Effect sizes derived in European populations are weaker 
in other populations
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Wojcik GL#, Graff M#, Nishimura KK#, Tao R#, Haessler J#, Gignoux CR#, Highland HM#, Patel YM#, … Kenny EE$, 
Carlson CS$. Genetic diversity improves our discovery of complex traits. Nature (2019) 
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Diversity increases confidence in potential causal 
variants
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Diversity increases confidence in potential causal 
variants



17

European African-American Hispanic/Latino
0 0.25 0.50 0.75 1 

r2

UKB50k+GIANT GIANT PAGE+GIANT

A

B

C

D

E

UKB50k+GIANT PAGE+GIANT

rs12976923

rs11880992

rs12982744

rs12980348

rs12976923

rs11880992

rs12982744

rs12980348

rs12976923

rs11880992

rs12982744

rs12980348

PAGE+GIANT UKB50k+GIANT

n.s. P=0.01

Wojcik GL#, Graff M#, Nishimura KK#, Tao R#, Haessler J#, Gignoux CR#, Highland HM#, Patel YM#, … Kenny EE$, 
Carlson CS$. Genetic diversity improves our discovery of complex traits. Nature (2019) 

Gen Wojcik

Diversity increases confidence in potential causal 
variants



Environmental, evolutionary and other factors impact 
prediction
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Challenges and opportunities
• Genomics is yielding an enormous engine of knowledge with the potential to 

transform medicine and society as we know it today

• Genomics tells us about our susceptibility to disorders and diseases – but our 
DNA can also reveal the broader story of our evolution, ancestry and history 
that can be also correlated to social, environmental determinants of human 
phenotypes.

• Challenge and opportunity is to integrate this information in the fuller clinical 
and social picture  of health and wellness
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