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Although some things never change … 
our genome does



Clonal Hematopoiesis

4Silver, Bick, Savona, Nature Rev. Genetics 2021



WHO Classification of Haemato- lymphoid 
Tumours 5th edition 

Clonal Hematopoiesis of 
Indeterminate Potential (CHIP)
• Myeloid driver mutation
• Variant Allele Fraction >2%
• No other blood abnormalities

Clonal cytopenia of undetermined 
significance  (CCUS)
• CHIP + unexplained cytopenia
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CHIP is common in the elderly

Vlasschaert […] Bick, Blood 2023



Beeler, Bick & Bolton, Nature Cardiovascular Research, 2022

CHIP 
consequences
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deCODE CH





Myeloid Malignancy risk differs by CHIP gene

Weeks, NEJM Evidence 2023



Vlasschaert … Bick, Blood 2023

Larger CHIP clones have worse outcomes



Bigger clones have worse outcomes. 

Hypothesis:
Faster growth is worse than slower growth. 

Larger CHIP clones have worse outcomes



ASPREE-CHIP study

Measure CHIP Measure CHIP

Baseline 3 years later

Time

Randomization to 
Aspirin

Zoe McQuilten, David Curtis
ASPREE-CHIP Investigators

Participants: Community-dwelling 
age ≥70 or ≥65 US minorities 
Intervention: randomization to 
100mg aspirin daily or placebo
Main Outcomes and Measures: 
Disability-free survival, mortality, 
cancer and MACE

Median follow-up: 4.6 years 
Observational f/u: 6.9 years



Zoe McQuilten, David Curtis
ASPREE-CHIP Investigators

ASPREE: Faster growth is worse than slower growth
Year 3 VAF
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What causes CHIP?

HSC Intrinsic

• DNA damage
• Aging

• Smoking

• Radiation exposure

• Telomere attrition

• DNA mismatch repair

• Germline genetics

Selective pressures

• Chemotherapy

• Immune-mediated 
marrow depletion

• Inflammation, infection, 
stress […]



How are CHIP patients identified clinically?

Incidental finding from solid tumor genetic testing



How are CHIP patients identified clinically?

Myeloid NGS panel during cytopenia workup

Incidental finding from solid tumor genetic testing



Weeks, NEJM Evidence 2023



www.chrsapp.com



Weeks, NEJM Evidence 2023



Ongoing Clonal Hematopoiesis Clinical Trials

There are no FDA approved therapies for CHIP

Targeting Specific Driver Mutations
• Ivosidenib for Patients With Clonal Cytopenia of Undetermined Significance 

and Mutations in IDH1 [NCT05030441]
• A Study of Enasidenib in People With Clonal Cytopenia of Undetermined 

Significance [NCT05102370]

Targeting bone marrow environment
• Canakinumab for the Prevention of Progression to Cancer in Patients With 

Clonal Cytopenias of Unknown Significance, IMPACT Study [NCT05641831]
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