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CH Definition

Definition? ‘

h

Anticancer therapies such as chemotherapy and radiotherapy are

promoting factors for CHIP, particularly TP53, PPM1D, or CHEK?2 Reed et al. Clin Can R; Apr 2023



Transformations From Normal Hematopoiesis To Acute Myeloid
eukemia (AML) Development

A. Normal } B. Pre-MDS ? C. MDS ? D. AML \

Bertuzzo Veiga et al. Cancers; Jan 2021
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CH Incidence

Incidence

* Increases with Age

e Others evaluating incidence in:

Stroke, HIV, other solid malignancy

* Estimated ~10% population

Figure 2. Prevalence of Somatic Mutations, According to Age.
Colored bands, increasingly lighter shades, represent the 50th, 75th and 95th

percentiles

Jaiswal S et al. NEJM; Jan 2017
Perez-Gonzalez A, et al. Blood; Nov 2023



Myeloid CH: CHIP, CCUS, and M-mCA

 Mutations in DNMT3A, TETZ,
and ASXL1, which account for 70%-
80% of all cases with CHIP
* Epigenetic regulators
 Lymphoid CHIP

Weeks L et al. Blood; Dec 2023



Germ line Predisposition to CH

4

Clonal fitness and context-dependent selection

Figure 3. Causes and consequences of Clonal Haematopoiesis

Weeks L et al. Blood; Dec 2023



Integration in WHO Classification

SPRINGER NATURE



Diagnosis

Diagnosis

Figure 4. Referral patterns and evaluation of people with clonal

Haematopoiesis.

People with clonal hematopoiesis may be identified in several different ways, including
during testing for other conditions. Tasks for hematologists include helping affected
persons understand clonal hematopoiesis and its implications, organizing further diagnostic
testing that may be indicated in some cases (e.g., bone marrow aspiration and biopsy), and
developing a monitoring plan. Referral to other specialists may be necessary, including
geneticists (e.g., if a germline mutation is possible) or cardiovascular disease specialists for

traditional risk factor assessment and modification.




CHRS Risk Stratification

High Risk
(-1% of population)
. > 50%
CHRS Risk Stratification ) i
Intermediate Risk
(-10% of population)
. 7-8 %

www.chrsapp.com

Low Risk
(-89% of population)

CHIP/CCUS Patients




Graphical Representation of Cumulative Incidence
of MN and Survival Probability over the Years

s L et al. Blood; Dec 2023
L et al. NEJM Evi; Apr 2023



Current Management Strategies for CH

s



Consequences

Non-Hematological Consequences of CH




Ischemic Cardiovascular Diseases

Consequences

Richest data

Casual role already established in animal models
Independently associated w/ Adverse Cardiac Outcomes
Clone Size is a strong predictor; o VAF%

Role of JAK2 and TET2 in inflammatory signaling

e Inflammasome IL-1b, IL-6, C-RP
Role of Canakinumab (IL-1b Inhibitor)
Predicts secondary ischemic events

Loss of Y-Chromosome , related to evolution of fibrosis

Bertuzzo Veiga et al. Cancers; Jan 2021
Weeks L et al. Blood; Dec 2023



TET2 Mutated Macrophages




Canakinumab — CANTOS Trial




Consequences

Other CVD Risk Factors: T-11 Diabetes Mellitus

* TET2-deficiency-driven clonal hematopoiesis aggravates insulin

resistance in aged mice

» TET2-deficiency-driven clonal hematopoiesis aggravates insulin

resistance in obese mice

* NLRP3 inhibition prevents the effects of TET2-deficient cells on

insulin sensitivity

Fuster JJ, et al. Cell Rep. Oct 2020




Osteoporosis

DNMT3A

Incidence o VAF

Osteoclasotogenesis 1L-20

Rapamycin

Wang H, et al. Cell; Jul 2024



Consequences

Neurocognitive Function

Bouzid H, et al. Nature; Jun 2023
Yun J, et al. Ann Lab Med; Nov 2024
Bouzid H, et al. Nature; Jun 2023

Liu X, et al. JIM; Jul 2024




Effect of CHIP on the risk of AD Conse
dementia and ADNC :

e Multiple Types of Analyses demonstrate that CHIP is associated with reduced risk of AD or AD related
pathology; Longitudinal Cohort Study, Case Control Study and Brain Pathology

» Altered phagocytic activity of bone marrow—derived microglial-like cells

Bouzid H, et al. Nature; Jun 2023



CH with Solid Tumors

e Agents, timing

» Mitigate the risk of subsequent risk of t-MN

* Cytotoxic Chemotherapy vs I.O.

e Post-PARP (33% of patients w/ t-MN had Tp53 CHIP)

 NET w/ Peptide Receptor Radionuclide Therapy




Plan

* Work up

* Monitoring Counts

e (CH-associated adverse outcomes
* Hematological malignancies

» Non-hematological conditions

e Referrals

e Trials and interventional studies

Steensma D et al. Blood; Oct 2020



Ongoing Clinical Trials !

Canakinumab

IDH % inhibitors .

Statins

Colchicine
Vitamin C




Collaboration

e Assessment for risk factors & / or symptoms of IHD

» Referral to PCP or preventative cardiologist for guidelines based

cardiovascular disease prevention strategy

» Other subspecialties

> Guide specific interventions for nonmalignant comorbidities



Models

Post Allo HSCT

Research Programs

Gustave Roussy Model

MSKCC Model



Who Should Be Referred?

* Incidentally during work up for Cytopenia

e Solid tumors NGS

* Diagnose germ line cancer predisposition syndromes

* Investigate suspected donor cell leukemia after HSCT

e Orthopedics Surgeries

* Gyn Onc & Breast Ca Clinics

» Referrals solid malignancies undergoing Foundation One Liquid CDX

* Challenges with Origin of Certain mutations, Prognosis of Solid Tumors



Genome Project
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Conclusion

CHIP Incidence in our Aging Population

* Risk of Leukemia and Other Hematological Neoplasms
» Risk of Non-Hematological Conditions

* Sources of Referral — i.e. Genetic Counseling

* Incidence + Consequences = Significance

» Collaboration is a Key !

e A big room of intervention !



mihaddadin@unmc.edu
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