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Clonal hematopoiesis
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A new clinical entity: Clonal Hematopoiesis of
Indeterminate Potential (CHIP)
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A new clinical entity: Clonal Hematopoiesis of
Indeterminate Potential (CHIP)

* Defined as a cancer-associated,
clonal mutation with VAF>2% in
the blood of healthy persons
without a known hematologic
disorder

* |s common with aging (present
in at least 10% of all persons
age>70)

e Associated with increased
relative risk of malignancy, risk
of progression is 1% per year
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Mutations persist in mature blood lineages
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CHIP is associated with higher risk of incident coronary
heart disease

Coronary heart disease Risk factor HR (95% CI)
Q- Age 50-59years 2.20(1.32-3.69)
° — No mutation, n=2,912
— Mutation, n=118 Age 60-69 years 2.41(1.44-4.02)
2 Age =70 years 6.27(3.77-10.42)
= Female sex 0.68(0.50-0.93)
g g 1 Type 2 diabetes mellitus 2.18(1.62-2.94)
o Former or current smoker 1.40(1.04-1.90)
§ 1 Hypertension stage -V 1.20(0.89-1.62)
Total cholesterol level >200 mg/dl 1.40(1.04-1.88)
S | | | | HDL-cholesterol level <35 mg/dl 1.46(0.98-2.18)
0 50 100 150 200
Months HDL-cholesterol level >60 mg/dl 0.77(0.52-1.13)
Jaiswal et al., NEJM 2014 Presence of CHIP 1.82(1.15-2.89)

From Jaiswal and Libby, Nat Rev Card 2019



DNA methylation clocks
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Could CHIP be a modifying factor in many non-
neoplastic age-related diseases?
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Does CHIP have any association with biological aging?



TOPMed CHIP-Methylation Project
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CHIP is strongly associated with epigenetic age acceleration
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Does the combination of CHIP plus epigenetic age
predict outcomes?

Cohorts:
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Does the combination of CHIP plus epigenetic age
predict outcomes?
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Nearly all risk for adverse events resides in ~40% of CHIP
carriers
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Summary

g e Mutations accumulate steadily over time in stem cell
%—* %m& compartments, creating diversity and material for natural
h selection
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Adapted from Jaiswal and Libby, Nat Rev Card 2019



LUDWIG

Fondation CANCER

Leducq

F=BROAD

S INSTITUTE

RESEARCH

Benjamin Ebert Sek Kathiresan

Alex Si‘Iver Pradeep Natarajan
Amy Lin Alex Bick
Philip Rauch

" NHLBI

. TOPMed
WHI JHS
Alex Reiner James Wilson
Charles Kooperberg
Eric Whitsel
FHS CHIP a‘nalysis
Daniel Levy Alex Bick

Joshua Weinstock

BURROUGHS
WELLCOME EvansMDS

A funding initiative of
'@ The Edward P. Evans Foundation

Jaiswal Lab

Herra Ahmad

Hind Bouzid

Jk Gopakumar

Lisa Ma

Shaneice Mitchell
Daniel Nachun
Kameron Rodrigues
Sara Wirth

Eti Sinha

jaiswallab.org



