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Nephro on call about anemia

OH\?
* A70vy old woman followed for moderate renal chronic disease.
* Hb 10 g/dL, macro, non regenerative. WBC and platelets are normal.
cHO¥
* Martial & vitamin evaluation correct. No inflammation. No toxics.
o eSS
« Bone marrow aspirate with mild dysplasia. (}\’\'\AD

* Normal karyotype

- NGS : TP53 VAF 10 %. DAS ARCH

MPS




The right term for the right biology...

CHIP Clonal Hematopoiesis of Indeterminate Potential
CHOP Clonal Hematopoiesis of Oncogenic Potential
ICUS Idiopathic Cytopenia of Unknown Significance
CCUS Clonal Cytopenia of Unknown Significance
IDUS |diopathic Dysplasia of Unknown Significance
CHUD Clonal Hematopoiesis of Unknown Drivers
ARCH Age Related Clonal Hematopoiesis

MDS Myelodysplastic syndrome



CHIP - CHOP - ARCH A point of view

« 17.182 persons
*+ Median age 58 y (19t0 108 !).

The NEW ENGLAND JOURNAL of MEDICINE
e Sexratio~1

ORIGINAL ARTICLE

* 160 recurrent. mutated genes in
myeloid & lymphoid cancers.

Age-Related Clonal Hematopoiesis
< 40y : rare Associated with Adverse Outcomes
[60-69y] : 5,6%
[70-79y] : 9,5%

[80-89y] : 11,7% N ENGL) MED 371;26 NEJM.ORG DECEMEER 25, 2014

Siddhartha Jaiswal, M.D., Ph.D., Pierre Fontanillas, Ph.D., Jason Flannick, Ph.D.,

YV V. V VYV V

[90-108y] : 18,4%
43 BHS
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CHIP - CHOP - ARCH A point of view

e 17.182 persons
* Median age 58 y (19to 108 !).

The NEW ENGLAND JOURNAL of MEDICINE
e Sexratio~1

ORIGINAL ARTICLE

0.5+
0.4
p o Age-Related Clonal Hematopoiesis
' Associated with Adverse Outcomes
00- Siddhartha Jaiswal, M.D., Ph.D., Pierre Fontanillas, Ph.D., Jason Flannick, Ph.D.,
I I I I
LA L
Age ) N EMGL | MED 371;26 NEJM.ORG DECEMBER 25, 2014
No. with Mutation o 1 50 138 282 219 37 14 5
Total 240 355 2894 5441 5002 2300 317 a6 17

Figure 1. Prevalence of Somatic Mutations, According to Age.
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CHIP - CHOP - ARCH A point of view

Clonal hematopoiesis of indeterminate potential and its distinction from
myelodysplastic syndromes
David P. Steensma, Rafael Bejar, Siddhartha Jaiswal, R. Coleman Lindsley, Mikkael A. Sekeres, Robert P. Hasserjian, Benjamin L. Ebert

Blood (2015) 126 (1): 9-16.

CHIP define a phenotype in wich hematopoietic cells harboring somatic mutations
clonally expand without hematologic disease. J

But extremly high resolution sequencing reveals CH with
VAF* from 0,03% in nearly all healthy 50-60 y.old population...

AN

« Practical » VAF cutoff at least 2%.

*VAF = Variant Allele Frequency (%)



CHIP - CHOP - ARCH A point of view

Common CHIP driver mutations.

Candidate % of Mechanism

)fi‘?&\ CHIP*

~58.5% Methyltransferase enzyme that
catalyzes DNA methylation at
CpG sites and alters epigenetic
signature; tumor suppressor gene

—20% DNA demethylase TETZ (ten-
eleven translocation-2)
augments DNA methylation and

2500 4

« DTA »
> 85 %
] of CHIP

1000

2000

affects transcription by
recruiting histone deacetylases
toward promoters; tumor

Number

suppressor gene
-~8.0% Epigenetic modulator and
chromatin-binding protein,
function relatively unknown
JAK2 ~3.2% Transmits intracellular signals
downstream of cytokine
receptors. JAK2 tyrosine
phosphorylates and activates

5\7*3’ (g":‘s\ (_%‘;‘q’ ,\Qd;, é\v(? 'l.'ET.Z in response to L‘)Irtokines,.
linking extracellular signals with
epigenetic changes in
hematopoiesis

PPMID, TP53 -~3.8%, DNA damage response pathway

1.9% in regulatory feedback loop with
the tumor suppressor p53.

SF3B1, SRSF2 2%, 2% mRNA spliceosome complex

Jaiswal Blood 2020 components Jaiswal et al. NEJM 2014

~
2
&

No candidate Limits of detection methods,
driver epigenetic changes not
mutation detectable, neutral drift, or

mosaic chromosomal alterations

Marnell et al. JMCC 2021 /4 BHS
“ Belgian Hematology Soci




CHIP - CHOP - ARCH A point of view

 CHIP mutations create a

molecular backg rou nd Of a Table 3. Somatic mutations producing clonal hematopoiesis of oncogenic potential (CHOP).
potential neoplastic process.

Effects of the Mutant on Clonal Cells Affected
Mutation Differentiation Proliferation Oncogenesis Myeloid Neoplasm
BCR-ABL1,10 + + £ Ph+ CML
JAK2 V617F + +/- - MPN
CALR mutations + +/- - MPN
MPL mutations ++ +/-
KIT D816V ++ +/- - ISM and AdvSM
H . FIP1L1-PDGFRA + +/- - CEL, MPN-eo
* CHOP mutations include RUNXL RUNXIT! . . : ML
H - H 1 H CBFB-MYH11 +/- ++ + AML
d!sease_specm_c I_eswns that e FEMYHIL o A o NV
trigger differentiation and NPMI mutations - =+ +/- AML
- . . KRAS, HRAS mutations - ++ + AML
proliferation of haematological TP53 mutations - + + MPN. CMML. AML

neoplasms.

Valent et al. Int J Mol Sci 2019

43 BHS
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CHIP - CHOP - ARCH

Oncogenic Genetic Backgound

March

>
®
.

X2

CHIP / ARCH

CHOP
Indolent Myeloid

Neoplasms

‘/ Additional Driver Lesions

Aggressive Myeloid Neoplasm = Malignancy = Leukemia

é-------------- oa

Valent et al. Int J Mol Sci 2019

A point of view

50,000 to 200,000 HSCs/person. = - -

HSCs acquire ~ 20 somatic mut /year
in the whole genome, including 0,1 in

protein-coding exons. )

s Vg

At 70 y. old... humans harbor 350,000
to 1,400,000 coding mutations within
the HSC pool !

If just one of these provide a selective
advantage to the mutated-HSC...

/4 BHS

Jaiswal Blood 2020
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ne clonal hematopoiesis family
Cytopenia Dysplasia @ Clonality VAF cutoff Transfo to
hemato malign.
CHIP No NO (or <10%) Yes = 2% (very) low
CHOP No NO (or <10%) Yes 2> 2% mod/high
ICUS Yes 4mo) | NO (or <10%) No / variable
CCUS | Yes 4mo) | NO (or <10%) Yes =>2(0)% * Nearly 100% at 10 y
IDUS No Yes No / /
MDS Yes (> 4 mo) > 10% frequent Risk of AML
4 ) BHS
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The clonal hematopoiesis family

There is no standardised variant allele frequency cut-off

for CCUS, and some authors propose the same as for In addition, using this higher
CHIP (>2%). In our opinion, CCUS should imply that variant allele frequency cut-off would possibly separate
cytopenias are solely driven by the clonal process resulting cytopenias that are due to the clonal process (such as
in ineffective haematopoiesis. Since this causation cannot CCUS) from other cytopenias that co-occur with incidental
be fully explained by the presence of a minute clone, we and inconsequential small CHIP clones

propose to apply the variant allele frequency cut-off of the

dominant clone (>20%) for CCUS diagnosis. Gondek and DeZern Lancet 2020

N
( >2(0)% * > Nearly 100% at 10y

~_ -

CCUS | Yes 4mo) | NO (or<10%) Yes

43 BHS
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The clonal hematopoiesis family

Cytopenia @ Dysplasia @ Clonality VAF cutoff Transfo to
hemato malign.
CHIP | |
CHOP Minimal diagnostic criteria for MDS never met
and

ICUS Exclusion of hematopoietic neoplasm and other diseases.

CCUS

IDUS |_

MDS Yes (> 4 mo) > 10% frequent Risk of AML
l‘ BHS
“ Belgian He



The clonal hematopoiesis family
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CHIP CCcus MDS

Figure 2: Peripheral blood cell count, variant allele frequency, and dysplasia
as a continuum from asymptomatic CHIP to clinically obvious

myelodysplastic syndrome

Clonality

43 BHS
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CHIP - CHOP - ARCH Consequences

*  Follow-up and effect on overall

survival : N
The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

» Increased all-cause mortality but not
only explained by hemato L.
malignancies. Age-Related Clonal Hematopoiesis

Associated with Adverse Outcomes

» Cause-specific mortality analysis :
Mainly cardiovascular! Siddhartha Jaiswal, M.D., Ph.D., Pierre Fontanillas, Ph.D., Jason Flannick, Ph.D.,

N ENGL) MED 371;26 NEJM.ORG DECEMEER 25, 2014

43 BHS
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CHIP - CHOP - ARCH Consequences

CHIP rises risk of death by 40%, so

far greater than could explained by
the risk of hemato malignancies,
wich is around 10-fold.

CH is associated with an

increased risk of cardiovascular
disease.

Coronary heart dis.
Ischemic stroke
Atherosclerosis
Thrombosis

Review Series

MECHANISMS AND CLINICAL IMPLICATIONS OF CLONAL HEMATOPOIESIS

Clonal hematopoiesis and nonhematologic disorders

Siddhartha Jaiswal

Clonal hematopoiesis of indeterminate potential (CHIP): Linking somatic
mutations, hematopoiesis, chronic inflammation and
cardiovascular disease

Christopher S. Marnell =™, Alexander Bick”, Pradeep Natarajan*>%"

43 BHS
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Hematologic Cancers
L

CHIP and “Inflammaging”

Ischemic Cardiovascular Disease
* Arherosclerosis
* Myocardial Infarction
* Ischemic heart failure
: * Stroke
' t

Mutated HSC

Alzheimer's H
dementia
Chronic Liver
i Disease
H H
Chronic Kidney

Disease
.

COPD

o T NG e IR VAN e H

g 2

& : - e = \1E-
Eg SR ) oeg
= { vs S
< E b i - . Osteoporosis

§  Eopenaticch Enhanced expression of  Pro-inflammatory Increased NET formation : i s

& Epigenetic changes IL-6, IL-1p induction of ~ T-cell polarization \ B ‘

S NLRP3 inflammasome \ !

Blood Clots
Increased risk Poorer outcomes Accelerated Enhanced '
of atherosclerosis  in aortic stenosis heart failure thrombogenesis Bocressed Rk incressed RLE

BHS
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. Hematologic Cancers
CHIP and “Inflammaging” '
g g : Ischemic Cardiovascular Disease
* Arherosclerosis
Sasssmnt : * Myocardial Infarction
H * Ischemic heart failure
* Stroke
t

Alzheimer's
dementia :
e Chronic Liver
: Dise'ease
—@ |
Hematopoietic ‘ Lymphoid ‘ '
\»
stem cell / ..........................
@ = Chronic Kidney
L ‘ \ Innate immune A\ i Disease
CHIP- N ‘ cells 7 A\l o A R ?
associated \ e ~~ “ / MURS: \ :
mutation

l ‘\ @ w l | _________ """"""""""" &
) “

Enhanced Osteo;:orosis
Clonal advantage Megarkyocyte- inflammation W& |\l T '
and risk of erythroid and association with i o
blood cancer non-hematologic disorders °°.: o
/i Gout
CHIP impact both risk and response to infections due Diecremed Rk T reased Risk
to impaired function of downstream immune cells. P ¢ BHS

Florez et al. Cell Stem Cell 2022 Weeks and Ebert Blood 2023 “ Belgian Hematology Society




CHIP and “Inflammaging”

heart failure in patients with CHIP.'” Clone size, a strong pre-
dictor of myeloid malignancy risk, is also prognestic of ICVD
outcomes in CHIP/CCUS, such that individuals with VAF = 10%
had a greater likelihood of developing incident iCVD than those

with smaller clones.'*

* Risk is proportional to the VAF

Other age-related inflammatory diseases

Other age-related inflammatory diseases have been associated
with CHIP, including chronic liver disease,'™ chronic kidney
disease (CKD),""*"%" gout,"”® chronic obstructive pulmonary
disease,'™ and osteoporosis (Figure 3)."'% Of these associa-
tions, the most robust observation is that CHIP with a VAF =
10% doubles the risk of chronic liver disease, nonalcoholic
hepatic steatosis, and cirrhosis. '™

Weeks and Ebert Blood 2023 “

association between chronic liver disease and CHIP is power-
fully genotype dependent, with a 17.6-fold increase in chronic
liver disease for JAKZ2-mutant CH, a 5.4-fold increase in chronic
liver disease with TET2-mutant CH, and a low risk for DNMT3A
mutations. Causality was inferred by Mendelian randomization

* Risk depends on the mutation

43 BHS
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Risk factors & CHIP Complex interaction

* « however, it is possible that CHIP driven
inflammation contributes to the

Table 2 d | { f th d
Emerging evidence of genotypic and phenotypic associations with CHIP. eve Opm ento ese diseases. »
Risk factor Relevant studies « « [...] inflammation itself is a driver of CHIP,
Germline Mutation [24,37,43] .
r\;i.ug .'J:d leukocyte telomere length [24,37,48,50,51] Settlng Up a feedforward loop Of CHIP and
Smoking [4,27,37,58,59] disease. »
Obesity, Insulin resistance & Type 2 Diabetes [5.58,85]
Hyperlipidemia & Atherosclerosis [53,54,58]
Sleep Deprivation [38,62]
Premarture Menopause [64] . H H H
Choonie Inflasmatory Conditions - Hlstory of cancer &_treatment is linked to
Systemic Sclerosis [65] certain CHIP mutations.
Rheumatoid Arthritis [66]
Ulcerative colitis [72]
Chronic Infection, including HIV Chronic Infection [1€] « Mutations in DDR genes (TP53, PPM1D, and CHEK2)

HIV [28,75]

[35.59,7¢] have the strongest association and these clones

expand especially under specific cytotoxics.

43 BHS
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Risk factors & CHIP Complex interaction
( 7 e —— T8 « however, it is possible that CHIP driven
-8 §618% 0 0% o inflammation contributes to the
@ O | 1% %e development of these diseases. »
e
- ° e® .. ° «/[.]inflammation itselfis a driver of CHIP,
@}. % F B o™ - O.‘: e setting up a feedforward loop of CHIP and
uE i ——— e 0, disease. »
D]I’]m o 9
. ’ ‘- > 8 — .::: e’ « History (C;L ci‘gncer& treatment is linked to
L A D . » . . ® P53 H H .
\ w\-\\ : Q — =: certain mutations
T B ' ‘ . * Mutations in DDR genes (TP53, PPM1D, and CHEK?2)
" ; i | d ._. s have tge stron.g(ﬁst as;ociatior]fgnd y:htesg clones
— e o o o9 expand especially under specific cytotoxics.
Swst =Siaociz o0
4 ) BHS
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Risk factors & CHIP

Cell Reports

Clonal Hematopoiesis Before, During, and After
Human Spaceflight

Graphical Abstract

Space Earth
sample th‘:wcgg;‘:‘g- 4 Before and Before, During, and After
Time Paints |, oeria SN AfterTreatment | Brother's Mission (Earth}
Analyses RNA &DNA DNA RNA &DNA
- 2 | & |8
Astronaut Cancer Patient Ground Subject
Original Cell [} ® Y
P F: P
Acquired o ¥ b " ® "\.f
Mutation Spacefiight Radistion Time
Therapy
Clonal y ‘@ N "
feduction/ | gy & o fos 6y
Expansion [
CHIP Genes: TR CHEKs Boa b Ths DNMT3A & LPL
Potential | Cardiovascular Disease TherapyRelated | Carclovascular Disease
Health Risks | Hematologic Mallgnancy Neaplasm Hematologic Malignancy

Authors

Nuria Mencia-Trinchant,

Matthew J. MacKay, Christopher Chin, ...,
Ross L. Levine, Duane C. Hassane,
Christopher E. Mason

Correspondence

duane.hassane@gmail.com (D.C.H.),
chm2042@med.comell.edu (C.E.M.)

In Brief

Trinchant et al. examined twin astronauts
for clonal hematopoiesis (CH). Some
high-risk CH clones (TET2 and DNMT3A)
were observed two decades before
expected, with TET2 decreasing in
spaceflight and elevating later post flight.
Thus, CH is an important metric for overall
cancer and cardiovascular risk in
astronauts.

e
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Risk factors & CHIP

communications
biology
ARTICLE (D ok for st

opeN
Retrospective analysis of somatic mutations and
clonal hematopoiesis in astronauts

Agnieszka Brojakowska(® °, Anupreet Kour?>, Mark Charles Thel® 2 Eunbee Park( 2
Malik Bisserier® !, Venkata Naga Srikanth Garikipatﬁ, Lahouaria Hadri® 1, Paul J. Mills#
Kenneth Walsh® 2 & David A. Goukassian® 1™

43 BHS
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CHIP on the road to malignancy

» CHIP rises risk of hemato malignancies approx. by 10.
DeZern et al. ASCO 2019

+ Between 3 to 5-fold increased risk of developing AML.

* Depends on
« Clone size, as indicated by VAF.
*  The mutation itself (i.e. DNMT3A < TP53)
*  The number of molecular abnormalities

* Globally, the absolute risk remains small, with an estimated rate of hemato malign.

from 0,5 to 1% per year.
Gondek and DeZern Lancet 2020

43 BHS
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CHIP on the road to malignancy

= = gammopathy of

Post-germinal
center B cell

Post-germinal
center ("memory”)
or another B cell

Myeloid progenitor,
lymphoid progenitor or

multipotential progenitor

Monoclonal

undetermined
significance (MGUS)

Progresssion:

NCEED
eloma myeloma

Most patients do not progress

leukemia

~1% per year

Other plasma cell

Monoclonal
B-cell
lymphocytosis (MBL)

Waldenstrém macroglobulinemia or non-Hodgkin |

T (e.g., systemicamy

Most patients do not progress

Chronic lymphocytic
Progression: leukemia (CLL)

~1-2% per year

Non-Hodgkin

Transformed
_ lymphoma (Richter)

Most patients do not progress

or stem cell

lymphoma
Clonal hematopoiesis
of indeterminate
potential (CHIP)
yelodysplasti
dromes (MD
Progression: her myeloid
~0.5-1.0% per year neoplasms
Lymphoid
neoplasms

te myeloil
kemia (AM|

No progression;
death from
unrelated causes

No progression;
death from
unrelated causes

No progression;
death from
unrelated causes

Belgian Hematology Society
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CHIP on the road to malignancy

» The clonal hematopoiesis risk score (CHRS)
« Aclinical tool to estimate the risk of progression to myel. malign. In CHIP/CCUS

Table: CHRS values (Weeks et al. 2023).

3 cateqgories

Table 2. CHRS Values.*
Prognostic Variable 0.5 1 L5 2 25 <
SRSF2, SF3B1, ZRSR2, Single DNMT3A Present Absent LOW (Score _9.5)
IDH1, IDH2, FLTS3, 4— High-risk mutation Absent Present
RUNX1’ JAK2’ TP53 Mutation number 1 =2 1 0 1 2
Variant allele fraction =02 =0.2 (SCO re = )
Red cell distribution width <15 >15
Mean corpuscular volume <100 =100 .
Cytopenia CHIP ccus ngh (SCOre >1 25)
Age (yr) <65 =65

* CCUS denotes clonal cytopenia of undetermined significance; CHIP, clonal hematopoiesis of indeterminate potential; and CHRS, clonal
hematopoiesis risk score.

43 BHS
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CHIP on the road to malignancy

Z
= 0.8+ = No CHIP/CCUS o
s < Low risk High risk
§ 064 = ln'term'ediate risk
3 # High risk Also correlate to
g 0.4- comorbidity risk
g
% 0.24 Intermediate risk
= _— el Weeks NEJM Evid. 2023
€ 00- . Low risk _ No CHIP/
5 ' I | I I | I | CCUs
0 2 4 6 8 10 12

Years

Figure: Cumulative curves for the incidence of MN according to CHRS risk category (Weeks et al.
2023).

43 BHS
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CHIP on the road to malignancy

1
W
LSS
10-year Risk of Myeloid Malignan

=50% 7-8% < 1%
CHIP/CCUS Patients
All Patients l l l
* Cytopenia workup and management ) ) L
* Individualized counseling on risk of adverse outcomes Malignancy Risk Mitigation Strate:
High Risk: Intermediate Risk: Low Risk:
* 03-6 month CBC+D * Annual CBC+D * Annual CBC+D
® Repeat NGS annually * Repeat NGS with * Repeat NGS with
CHRS Risk Stratification * Repeat bone marrow clinical change clinical change
—_— with clinical change * Repeat bone marrow * Repeat bone marrow
* Consider risks/benefits of with clinical change with clinical change
www.chrsapp.com clinical trial participation

> j

| Management of Non-Malignant Disease Risk

¢ ¢ i All Patients

High Risk Intermediate Risk Low Risk
(~1% of population) (~10% of population) (~89% of population) * Assessment for risk factors or symptoms of ischemic cardiovascular disease
L. * Referral to primary care provider or preventative cardiologist for guidelines-based cardiovascular
° e e @ disease prevention strategy
ln' 'n“n‘ 'n' * Other sub-specialists (rheumatology, endocrinology, hepatology) may be engaged based on patient
High Risk Intermediate Risk Low Risk sy eliyted s T, ane| sare/ o

43 BHS
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CHIP on the road to malignancy

* MN-Predict
https://bioinf.stemcells.cam.ac.uk/shiny/vassiliou/MN predict/

Gu Nat Genet 2023

+ Clonal cytopenia risk score (CCRS)

* Focus on CCUS patients.
Xie Blood 2024

43 BHS
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https://bioinf.stemcells.cam.ac.uk/shiny/vassiliou/MN_predict/
https://bioinf.stemcells.cam.ac.uk/shiny/vassiliou/MN_predict/

CHIP & Stem Cell Transplantation (SCT)

* About Autologous-SCT

+ Patients with CHIP mutations had inferior survival and higher incidence of therapy-related
myeloid neoplasms (TMN’s).

+ Inconstant unexplained cytopenias after ASCT in patients harboring CHIP, suggesting a

mutation specific graft dysfunction.
Florez et al. Cell Stem Cell 2022
Gillis et al. Haematologica 2024

* About Allogeneic-SCT
* Increased risk of TMN'’s after allo with TP53 donor CHIP.
* Reduced relapse risk & higher rates of GVH disease for DNMT3A-mutant donor.
Weeks and Ebert Blood 2023

* In both ASCT & allo-SCT, the role of conditioning regimen (cytotoxics +/- irradiation) on the
niche and de facto, the environment of CHIP carrier cells, could be relevant.

43 BHS
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CHIP & Chim. Antigen. Rec. T (CAR T)

* To date, the impact of immunotherapies on CHIP remains controversial but CHIP mutations are
known to affect CAR T cell function.

+ Clinical case of an exceptional responder with chronic lymphocytic leukemia (CLL) to
CAR-T cells. The patient harbored TET2-mutant T cells due to CHIP, and the CAR
construct fortuitously disrupted the other copy of TET2, leading to a TET2-null CAR-
T clone.

This clone had enhanced expansion, prolonged activation, increased cytokine production,
and memory like properties, a consistent observation with the known role for DNA

methylation in T cell function.  Fraietta et al. Nat Med 2018 1000 « G
c «DNMT3AKO
2 100 .
& ¥
- Deletion of DNMT3A in CAR T cells also promotes cell 5 w4 .. § z
survival, limits exhaustion, and enhances therapeutic § 1=t mi of of
14

efficacy. (In a mouse model).  Prinzing et al. Sci Transl Med 2021

01— T T T
! Stizmulat:i,,on ¢ “‘ B H S
A
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CHIP & Chim. Antigen. Rec. T (CAR T)

To date, the impact of immunotherapies on CHIP remains controversial but CHIP mutations are
known to affect CAR T cell function.

Patients with CHIP had a higher rate of complete response to CAR T therapy, but with

increased rates of cytokine release syndrome.
Miller et al. Blood adv 2021

-

N

Increased risk of CRS in patients with CHIP.
Goldsmith et al. Transplant Cell Ther 2024

More cases of prolonged cytopenia and transfusion dependency.

~

Gustine et al. Blood Adv 2025 /

e
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CH Perspectives & Challenges

Global medicine with a metabolic and cardiovascular view from molecular informations.
* Follow up and wait & see period require already a multidisciplinary approach.

+ Patient’'s somatic mutational background influences on cytotoxics choice, also beyond
hematology in solid tumors.

+ Mitigate the risk of subsequent therapy-related MDS/AML. Florez et al. Cell Stem Cell 2022

* Guide risk-specific management with CHRS. “Neither too much nor too little”

» “CHIP clinics” and personalized medicine !

“wN

‘ Belgian Hematology Society




CH Perspectives & Challenges

New or residual CHOP-like lesions as targets of hypomethylating agents ?  Cappelii et al. Leukemia 2022

Targeting candidate driver mutation as a preventive strategy ?
+ Vitamine C metabolites activate and can mimic restoration of TET2 in a mice model.

« JAK2 inhibitors reduced abnormal NET’s formation, deep vein thrombosis, and atherosclerosis
in JAK2 mutant CHIP mice models. i
arnell et al. JMCC 2021

Risk-benefit balance of anti-inflammatory therapies (IL-6, IL-1(, ...) _
Svensson et al. JAMA Cardiol 2022

“[...] despite our tendency toward binary thinking, mutant clones may live in the liminal space between
pathogenic and beneficial.”

Marnell et al. JMCC 2021

GOEA «BAD
(L 43 BHS
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Nephro on call about anemia

OH\?
* A70vy old woman followed for moderate renal chronic disease.
* Hb 10 g/dL, macro, non regenerative. WBC and platelets are normal. (‘/\’\'O?
* Martial & vitamin evaluation correct. No inflammation. No toxics.
« Bone marrow aspirate with mild dysplasia. \C/V&‘5 P | No | MNowr<iow | Yes | 22%
CHoOP No No (or <10%) Yes 22%
° Normal karyotype Icus Yes . No (or <10%) No /
- NGS : TP53 VAF 10 %. HWP e e e e | on
ews SRR
ARCH - .
P WA
M ce 4) BHS
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Nephro on call about anemia

* A70vy old woman followed for moderate renal chronic disease.
* Hb 10 g/dL, macro, non regenerative. WBC and platelets are normal.

* Martial & vitamin evaluation correct. No inflammation. No toxics.

« Bone marrow aspirate with mild dysplasia.

* Normal karyotype

*+ NGS: TP53 VAF 10 %.

Cytopenia Dysplasia Clonality VAF
utoff
CHIP No No (or <10%) Yes 22%
CHoP No No (or <10%) Yes 22%
Icus Yes .. No (or <10%) No /
ccus Yes .. No (or <10%) Yes 2(0)%
IDUS No Yes No /
MDS Yes .. >10% frequent
4 ) BHS
“ Belgian Hematology Society



Conclusion & Take-home message

« CHIP is defined by a cancer-associated somatic mutation in the blood or bone marrow,
without cytopenia and hematologic malignancy, at variant allele frequency 2 2%.

« DNMT3A, TET2 and ASXL1 are the most commonly mutated genes.
+ CHOP mutations are associated with a substantial risk to transform to hemato malignancy.

* Most individuals never develop CHIP, suggesting that environmental pressures are critical
determinants of clonal expansion. Some risk factors are linked to specific mutations.

* CH s linked to altered immune function, inflammation & nonmalignant diseases of aging.

» Cardiovascular disease is a challenge for preventive medicine in CH.
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Conclusion & Take-home message

CHIP is a pre-malignant condition, comparable to MGUS and MBL.

Clon. Hematop. Risk Score estimates the risk of progression to myeloid malignacy.

* Whereas some clones contribute to CV diseases, others may be neutral  coge «wgap
or may be beneficial by enabling long-term hematopoiesis in the elderly ! .|
[

» Future will may be based on decision-making algorithms according to our somatic mutational
background.

* Impact on other tissues and solid tumors is certainly underestimated... as the impact on
patients’ mental state !
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Thank you for your attention

Don'’t hesitate if any questions
<Y/

francois.dachy@chuuclnamur.uclouvain.be
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