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Seek and you shall find

Agarose gel electrophoresis

Detection of Major ber-abl Gene Expression at a Very Low Level in Blood
Cells of Some Healthy Individuals

By C. Biernaux, M. Loos, A. Sels, G. Huez, and P. Stryckmans

The major ber-abl fusion gene is presently seen as the hall-
mark of chronic myeloid leukemia (CML) and presumably as
the cause of its development. Accordingly, long-term disap-
pearance of ber-abl after intensive therapy is considered to
be a probable cure of CML. The nested reverse transcriptase-
polymerase chain reaction (RT-PCR) provides a powerful tool
for minimal residual CML detection. The RT-PCR was opti-
mized by (1) increasing the amount of total RNA involved
in the reverse transcription reaction to correspond to total
RNA extracted from 10° cells, (2) using a specific abl primer
in this reverse reaction, and (3) reamplifying 10% of the RT-
PCR product in nested amplification. This optimized RT-PCR

From the Laboratory of Biological Chemistry (Rhode-St-Genése)
and the J. Bordet Institute, Université Libre de Bruxelles, Bruxelles,
Belgium.

permitted us to detect up to 1 copy of RNA ber-abl synthez-
ised in vitro, mixed with yeast RNA in an equivalent quantity
to 10° white blood cells (WBCs). Using this highly sensitive
RT-PCR during the follow-up of CML patients, a signal was
unexpectedly found in healthy controls. Therefore, a system-
atic study of the possible expression of ber-abl RNA in the
WBCs of healthy adults and children and in umbilical cord
blood was undertaken. It showed the presence of ber-abl
transcript in the blood of 22 of 73 healthy adults and in the
blood of 1 of 22 children but not in 22 samples of umbilical
cord blood.

© 1995 by The American Society of Hematology.

Blood, Vol 86, No 8 (October 15), 1995: pp 3118-3122




Seek harder and you shall find more
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Letters to the Editor

1622

The JAK2V617F mutation is detectable at very low level in peripheral blood

of healthy donors

Leukemia (2006) 20, 1622. doi:10.1038/sj.leu.2404292;
published online 15 June 2006

The JAK2V617F mutation has been recently described in several
subsets of Philadelphia-negative myeloproliferative diseases
(MPD) (for a review see McClure et al.'). However, its precise
role and position in the multistep genetic events leading to such
MPD is still unknown. It may be that this mutation represents an
early molecular onset causing the MPD phenotype or occurs as
a mutation associated with disease progression.” Its identifica-
tion in normal patients would favour the first hypothesis, and
could thus help in understanding the function of the JAK2V617F
— - : R .
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Seek harder and you shall find more

NGS
The NEW ENGLAND JOURNAL of MEDICINE 3 Large gene pane|s to screen patients
» 17 182 healthy patients — 160 genes
ORIGINAL ARTICLE ) LOD 3’5% (SNVS) 7’0% (inde|S)
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Associated with Adverse Outcomes 0.5~
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Alejandro Chavez, M.D., Ph.D., John M. Higgins, M.D., Vladislav Moltchanov, Ph.D., E 0.3-
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Jaiswal et al., NEJM 2014

Seek harder and you shall find more ol
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NGS - Deep sequencing
To infinity and beyond

100% ECS (VAF > 0.01%)
Targeted (VAF > 0.5%)
2
=2
s ECS: error-corrected sequencing
E WES: whole exome sequencing
WGS: whole genome sequencing
WGS (VAF > 7%)
10% /
I

35 70
Age

Jaiswal and Ebert, Science 2019




Hematopoietic stem cells
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How do you define normal?
From ARCH to CHIP and further

» CHIP: Clonal Hematopoiesis of Indeterminate Potential (definition according to NIH)

» The presence of somatic mutations in hematopoietic stem cells in an individual without a detectable
hematologic cancer. The definition of CHIP requires that mutations are present with a variant allele

frequency of 2% or higher and they are located in genes described to be affected in hematologic
cancers.

» Cut-off chosen due to technical reasons (< 2% more difficult to distinguish from sequencing artefact)

CH

Clonal
hematopoiesis

T |
CH-UD

CH with unknown
drivers

CH with known
drivers

VAF z 2%

| Micro-CH
| | CH with VAF < 2%
Myeloid CH Lymphoid CH
CHIF, CCUS, L-mCA, L-CHIP
M-mCA
CHIP CCus M-mCA A-mCA L-mCA L-CHIP / 10
Clonal Clonal cytopenia : . . .
hematopoiesis of of uncertain Myeloid mCA Ambiguous mCA Lymphoid mCA Lymphoid CHIP

indeterminate significance Weeks and Ebert, Blood 2023




NGS - Single cell sequencing
When does it begin?

» Single cell sequencing and
phylogenetic clustering on
shared passenger mutations

» Origins of CHIP mutations can
be traced back to very early
age

» Initial mutations are predicted
to have occurred even before
birth!

Williams et al., Nature 2022
pc: post conception
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RESEARCH ARTICLES Science 1 JANUARY 2025

Are we doomed? HEMATOLOGY

Inherited resilience to clonal
hematopoiesis by modifying stem
| o _ cell RNA regulation
» Genome wide association study (GWAS) in 43 619 CHIP Gaurav Agarwal234. Mateusz Antoszewski234, Xueqin Xic®.

carriers and 598 761 controls Yash Pershad®, Uma P. Arora>3*, Chi-Lam Poon’, Peng Lyu™*3#,
Andrew J. Lee'***, Chun-Jie Guo™>**, Tianyi Ye">*4,
Laila Barakat Norford->?*# Anna-Lena Neehus™?34,
Lucrezia della Volpe>3*, Lara Wahlster*34,

: : : : . : Diyanath Ranasinghe®, Tzu-Chieh Ho®t, Trevor S. Barlowe®,
» Genetic variant in MSI2 (Musashi RNA-binding protein 2) A Chowt Aleandra Sohurorst. Jimee Toaart®s
controlling its expression Benjamin H.Durham‘:;. Omar Abdel-Wahab®,

Kathy L. McGraw'® %, James M. Allan®, Ruslan Soldatov’.
Alexander G. Bick®, Michael G. Kharas®, Vijay G. Sankaran™*3*13*

» 1 or 2 copies of this variant confer a ~20-30% reduced Genotype  Absent 567,026 « | Reference
risk of CHIP, most prominent for JAK2 lallele 59,198 - 0.84[0.82,0.87] 9.6E-22
2alleles 1,489 - 0.71 [0.66, 0.76]
CHIP Driver DNMT3A 21,467 - 0.81[0.77,0.86] 4.5E-15
» (overall 20% reduced risk for myeloid malignancy) TET2 6325 o 0.87[0.79,0.96] ~ 0.0052
ASXL1 2,906 e 0.74[0.64,0.85] 34E-5
JAK2 918 —— 048([0.30,0.78] 0.0030
Blood cancer AML 4,012 »—-—F 0.83[0.72,095] 0.0081
Some of us (~5-6%) are protected ... el I B Rt
MDS 907 l—-—i 0.95[0.73,1.25] 0.7249
All MyM 6,005 & 0.80 [0.70, 0.90]
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But be careful what job you choose
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RESEARCH ARTICLE

Elevated Clonal Hematopoiesis in
9/11 First Responders Has Distinct
Age-related Patterns and Relies on
ILLRAP for Clonal Expansion &

Divij Verma®, Rachel Zeig-Owens?34, David G. Goldfarb®3+, Leah Kravets?, Kith Pradhan’, Bndlay Rockwell?,
Srabanl Sahu?, Sushetan Kelly?, Ors Giricz®, Sakshi Jasras, Yiyu Zou?, Colette Prophate® Lidiane

Srinivas Alurl®, Samarpana Chakraborty?, Rajni Kumari®, Shanisha Gordon-Mitchel

Alexander J. Silver?, Taylor M. South?, Sarah D. Olmstead?, Charles B. Hall, Simone

Ola Landgren?®, Lee M. Greenberger®, Amittha Wickrema!?, Advaitha Madireddy'Z

Eric M. Pletras?3, Lindsay M. LaFavel14, Anna Nolan3.15, Mitchell D. Cohens, Mich

Ulrich Steld|**4, David J. Prezant?3, and Amit Verma®

DECEMBER 2025 CANCERDISCOVERY | 2469




Impact in other tumors
Complications

» Mutation analysis of lung tumors shows the
presence of clonal hematopoietic cells in the
solid tumor

» 26% of patients with CHIP have TI-CHIP

» Where is the mutation?

» DNMT3A/TET2/ASXL1/PPM1D: not
typically found in solid tumors

» TPS3?

Coombs et al., Clin Canc Res 2018

» 65% of solid cancer patients have mutations
in CHIP genes (of which half is in TP53)

» 8% of detected mutations are clonal
hematopoiesis events

The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Tumor-Infiltrating Clonal Hematopoiesis

O. Pich,! E. Bernard,** M. Zagorulya,* A. Rowan,! C. Pospori,** R. Slama,®

E Variant-Allele Frequency (VAF) of CHIP Mutations

VAF

DNMT3A TET2 W ASXL1 M PPMID M Other

Blood ‘
1 1




Clonal outgrowth is not restricted to blood

Peripheral Bronchial
blood cells epithelium
; ° Embryonic mutations
s Bissaiingenl Mutations in dividing cells
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By the time we’re old, our cells are less identical
twins and more distant cousins.

Turnover: 28-30 days Turnover: 90-180 days

Acha-Sagredo et al., Ann Oncol 2022



Does CHIP hurt? Is CHIP bad? Is it cancer?

Norbutiyeah;butino’but yeah®:
9
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Acronyms
Clonal populations

» CHIP: Clonal Hematopoiesis of Indeterminate Potential
» characterized by low frequency mutations

» T-CUS: T-cell Clones of Unknown Significance
» no evidence yet for somatic mutations (Semenzato et al., Haematologica 2025)

» MGUS: Monoclonal Gammopathy of Undetermined Significance

» same mutations as multiple myeloma orginating from the MGUS (combination of SNVs, copy-number
alterations and chromosomal translocations (Alberge et al., Nature Genetics 2025))

» MBL: Monoclonal B-cell Lymphocytosis
» same mutations as CLL originating from the MBL




Precursor hematologic conditions

I

I/ |LEUVEN MGUS, MBL, CHIP & TCUS

Asymptomatic clonal expansion of either plasmacells, lymphoid or myeloid cells

Not meeting criteria for active hematologic malignhancy (myeloma, lymphoma,
leukemia, MDS)

Often incidental finding based on abnormalities on routine laboratory assessment
in otherwise healthy asymptomatic adults

May develop into cancer
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a3 Clonal hematopoiesis of indeterminate potential (CHIP)

* detection of 21 somatic mutations in genes associated with hematological malignanciesin
hematopoietic cells of healthy individuals (with variant allele frequency (VAF) =22%)

« absence of unexplained cytopenias

* absence of diagnostic criteria for defined (myeloid) neoplasms

ICUS CHIP CCUS MDS

Cytopenia cXia Cytopenia
Somatic Somatic Somatic

Mutation Mutation Mutation

%
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Clonal hematopoiesis of
indeterminate potential
(CHIP)

Diseases associated
with CHIP

Hematological &%
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3
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disease
Kidney
disease
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: o iy
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>

Liver disease | {1

Clinical implications of CHIP

Guo, Meiqi Curr Opiin Hemato, 2025.
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I Clinical implications of CHIP
Diseases associated Increased risk of

with CHIP
Clonal hematopoiesis of Hematological #&& « hematologic neoplasms (absolute risk of 0.5-1% per year)
A . . malignancy y
indeterminate potential

(CHIP) VARIATION OF RISK ASSOCIATED WITH CLONAL HEMATOPOIESIS
Cardiovascular k IN DIFFERENT CLINICAL CONTEXTS
disease Advanced
Conditions with Clonal Disease  Malignancy
No Clinical Oncogenic Potential
Kidney ‘ NoClonsl  Disards Mutation Number
disease Disorder

and Abundance

Lung disease

Ny Cancer Risk —>

Liver disease W

Bejar R, Leukemia, 2017. Guo, Meiqi Curr Opiin Hemato, 2025.
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CHIP

Top 25 myeloid and lymphoid driver genes mutated in MGBB cohort
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Diseases associated
with CHIP
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Clinical implications of CHIP

* hematologic neoplasms (absolute risk of 0.5-1% per year)

* cardiovascular disease (acute myocardial infarction,

ischemic stroke)
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AN Precursor hematologic conditions

 Asymptomatic clonal expansion of either plasmacells, lymphoid or myeloid cells
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\/ | LEUVEN Definition of MGUS

Serum monoclonal protein (M protein ) of <3 g/dL

Clonal bone marrow plasma cells <10%

Absence of CRAB symptoms
v hypercalcemia
v renal insufficiency
v/ anemia
v" bone lesions

3 clinical subtypes
v 1gM MGUS Based on heavy chain:
v non-IgM MGUS 70% 1gG, 15% IgM, 12% IgA, 3% biclonal

v (light chain) LC-MGUS
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\/ | LEUVEN Prevalence of MGUS

10
Men
— a-
£
3 .
3 Woen Serum protein electrophoresis, and confrmation by immunafation if any abnomality detected 1%
g
3 Serum protein electrophoresis plus serum-free light-chain assay
o 7-
: | | | | Serum immunofiation plus serumree light-chain assay
50 i} Y] B0 ai
e rrifAMM plus serum-free light-chain assay
3% of general population >50y rifAMM monoclonal immunoglobiulin rapid accurate mass measurement
1,7% in 50-59y “This estimate represents the lower limit of the estimated prevalence of MGUS
>5% in over 70y
M>F

Kyle RA. et al. N EnglJ Med 2006; Murray D Blood Cancer 2019



:a'

LEUVEN

Clinical impact of MGUS

Risk of malignant progression

Type of MGUS Type of progression Risk of progression

Non-IgM MGUS

IgsM MGUS

LC-MGUS

Multiple myeloma
Solitary bone or extramedullary
plasmocytoma

Waldenstrom macroglobinemia

Light chain multiple myeloma
Solitary bone or extramedullary
plasmocytoma

* MGUS: +/-1% risk of progression
* subtypes of MGUS have different progression phenotypes

1% per year

1.5% per year

0.3% per year

Patients with Progression or Death (%)

Non-IgM MGUS, death
90 without progression

IgM MGUS, death

without progression

IgM MGUS, progression

PSR, S

Non-IgM P;(GUS progression
)

0 10 20 30 40

Years since Diagnosis of MGUS

risk of progression of MGUS to
myeloma or related disorder over a
lifetime is only 10%

90% NEVER progress until death

Landgren O. Blood 2009. Rajkumar SV. NEJM, 2025. Kyle RA, NEJM, 2018
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AN Precursor hematologic conditions

« Asymptomatic clonal expansion of either plasmacells, lymphoid or myeloid cells
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NI Diagnosis of MBL

Classification of MBL = immunophenotype
— clone size
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Definition and classification of MBL

Classification of MBL = immunophenotype
— clone size

WHO 2022

e Low-count MBL
* clone size <0.5%x10%/L
e CLL/SLL-like phenotype (CD5+, CD20dim)

e CLL/SLL-type MBL
e clonal B-cell count 0.5-5 x10°/L
* CLL/SLL-like phenotype

* Non-CLL/SLL-type MBL

* clonal B-cell expansion without typical
CLL/SLL phenotype (CD20+, CD5-)

* often markers associated with MZL

ICC 2022 (cfr WHO 2018)

 CLL-type MBL

* low count
* high count

* Non-CLL type MBL

* Atypical CLL-type MBL (CD5-)
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40-49 50-59 60-69 70-79 80-89 90+
Age groups (years)

20 4 1630/9402 69/364

Remark: differences in size, age, assay sensitivity

Percentage of individuals with MBL

1/36
04
White Asian African Other
American
Race/ethnicity

Slager SL, et al. Blood 2022, Serafin A, et al. Hem Onc 2025
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* | age-adjusted | | %07 ] Familial i
S ” PLEQ'GOOOZ Normal —
© o 201 i ___ _ ; - .
S o Familial aggregation of
£ > 40 MBL and CLL
58 | [
32 10 13.5% _
C [~ : : i
G>J 0 N=8 _3‘_51/ _____ I T
a 0 . .ol " = BT B Ho L |

All <50 50-59 60-69 =70
Patients Age Group

healthy controls (n=910)
59 healthy first-degree relatives of CLL patients

Rawstron AC, et al. Blood 2002
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Risk of progression to a hematological malignancy

Progression of MBL: a screening study of 10 139 individuals
A Compared to controls, individuals with MBL have a
20 - 7.7-fold increased risk of lymphoid malignancies —f
20 A
18 4 18 Events/Total

s 161 VBt | — meL 12/214 (6%
it, i ,| Controls 18 _ 164 o | - ( ;0/
S P < 0.001 NV B SIS -2%)
S 124 = p <0.001
S 10 B
ety — ©
2 . < 101
= ] 5.8% S__;_ 8
S 6 e 4]
T =

4 N 4 i

24 T o8 ]l 2

o, ST Lt : .

Years since sample date for MBL screening Years since sample date for MBL screening
MBL 214 203 190 179 128 94 28 MBL 214 204 191 179 128 94 28
Controls 1437 1401 1356 1290 1010 723 183 Controls 1437 1402 1359 1294 1013 725 184

—> Including CLL, DLBCL, MCL, MZL, ...

Risk in HC-MBL >> LC-MBL

(74 fold increased risk versus 4.3 fold)

Slager SL. Blood, 2022
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R . k f l . Non-hematologic cancer in individuals with Cumulative incidence for melanoma in MBL
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Solomon BM, et al. Leukemia 2016; Vallejo BA, et al. J.Clin Onc 2024
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Risk of serious infection

All participants (1 =971)  CLL phenotype MBL (n=106) No MBL {n = 865) | nadjusted p
value
304 B
d 4] 1 40 - i
(e 254
g
B-year cumulative incidence estimate (95% confidence interval) 5§27
All Sites [ 1% (13-32%) 1% (9-13%) <001 ] £."
£ 310
Specific Sites 3
Preumoni 08 (4-18%) 2% (2-4%) 0.002 N
EI.‘."L";.I. SOcaim IFIII:"H' I-Hl:l::l :ﬁl'[l '1ﬂ'-|| [l-milj i ] 2 Yea:s slnce.l‘;ample;ate ) ? ﬁ_
LTl ?I:ll1.1.' ll::ll:l::l .?'ﬁl.l[J .:'ﬂ'.ll [L“;I Mo MBL BES B39 B21 753 690 677 505 490 189
Cellulins Mail-R%) 3% (2-5%) 0.79

Shanafelt et al. Leukemia. 2021
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« Asymptomatic clonal expansion of either plasmacells, lymphoid or myeloid cells

M protein

rL’,

‘ ot
" ature
. P ' . Plasma cell HSC ' _.g il L Jd
‘ ‘:': ' L, Clone T

® .'“. we 64

Normal plasma celis/ MGUS Mormal mystoid Myelold CHIP

lymphoplasmocyles FBMmCHo i
MGUS: monoclonal gammopathy of CHIP: clonal hematopoiesis of indeterminate
undetermined significance potential

|
" - . Tod
. ¥ Bcall B i i
( _ Y . L e - d

. clone
Ay e & A A
8 — '@
¥ . A L 6
A
Normal B lymphocytes MBL Mormal T lymnphocyies

MBL: monoclonal B-cell lymphocytosis TCUS: T-cell clones of uncertain significance




I

I/ | LEUVEN Definition T-CUS

* Presence of persistent circulating monoclonal T-cells in blood, in otherwise healthy subjects, ie.
in the absence of data of T-cell malighancy

Shi M. et al. Mod. Path, 2020
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I T-CUS: clonality

T-cell clonality assay

PCR-based techniques of TCR gene
rearrangements

NGS of TCR gene rearrangements

Flow cytometer analysis of TCRVp
expression's18

Flow evaluation of the constant
regions 1 and 2 of the T-cell receptor
B chain (TRBC1 and TRBC2)"17-8
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T-CUS: clonality

T-cell clonality assay

VB1 VB2 VB3 Vp4 VB5 VBn Dp1 Iﬁ% Cp1 Dp2 —P2__
PCR-based techniques of TCR gene -
rearrangements

1 234567 CB2

D-»J rearrangement

- n
........... - D-J sighal joint
.............. V-»D-J rearrangement -

......... ‘L ~—— coding joints

-
R

NGS of TCR gene rearrangements

Flow cytometer analysis of TCRVpE
expression'™ 18

\,\0\,631 \‘5

transcription ¢

precursor MRNA N\ 1“1“ ™\

Flow evaluation of the constant

regions 1 and 2 of the T-cell receptor
B chain (TRBC1 and TRBC2)" 78

<
4
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D signal joint

J, RNA splicing
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translation
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i6
14+ A [ cDs3
124
T-cell clonality assay yoi I
8 -
PCR-based techniques of TCR gene 0 o T '|' I - T .|.
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n 2 I[
s ] - = ]
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regions 1 and 2 of the T-cell receptor - %
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Van der Beemd R, et al; Cytometry A, 2000
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T-cell clonality assay

PCR-based techniques of TCR gene
rearrangements

NGS of TCR gene rearrangements

Flow cytometer analysis of TCRVpE
expression'™ 18

Flow evaluation of the constant
regions 1 and 2 of the T-cell receptor
B chain (TRBC1 and TRBC2)"'78

T-CUS: clonality

T28
¥i2
A96
__ N9

Germline VBn VB1 -Cﬂnl (TRBC1) CB; (TRBC2)
DNA M . HIZ -
Rearranged SERE == =
DNA
TB e Anti-TRBC2
: 1 nti-
TCRaB* T-cells '-H_,jo""-l [ o iy
Flow Polvtvpic Clonal Clonal
cytometry (non‘_'d‘g:‘a” TRBC1- TRBC2-
restricted restricted
i S 20
() o ()
o (4] o
o [+ [«
e F @ ¢
TRBC1 TRBC1 TRBC1

G Semenzo, Haematologica. 2025. P. Horna, Blood Cancer 2024
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Shi M et al., Mod, Path 2020
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Horna P et al., Blood Canc J. 2024
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* Presence of persistent circulating monoclonal T-cells in blood, in otherwise healthy subjects, ie.
in the absence of clonical and biological data of T-cell malignancy

 T-CUS exhibitimmunophenotypic features closely resembling those of T-LGLL



In-depth characterization of clonal T-cell populations in T-CUS cases

Classification of T-cell populations (N=560) from T-CUS (N=339) according to the T-cell type
and phenotypic profile (LGL vs. non-LGL)

T-cell type LGL vs non-LGL phenotype

wy
c
‘9
rar)
)
=3
o
(=]
o
O
Q
—
©
c
o
(%]
=R

% clonal T-cell populations

TafCD8+CD4-  TaPCDA+CDS- Tys TaBCDA-CD8-  TaPCDA+CD8+

.
-

T-cell lineage “ T-cell lineage
Carretero-Dominguez et al

Analyses restricted to those T-CUS cell populations with mokecular confirmation of T-cell clonalit populations (manuscript in preparation)

Presentation A. Orfao, RBSLM, 2025
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* Presence of persistent circulating monoclonal T-cells in blood, in otherwise healthy subjects, ie.
in the absence of clonical and biological data of T-cell malignancy

 T-CUS exhibitimmunophenotypic features closely resembling those of T-LGLL

Variables T-CUS T-LGLL

Clone size =0.5 LGL x10%/L =0.5 LGL x10°/L

Clinical manifestations Absent From mild to aggressive

Associated diseases Absent Detectable in a variable proportion of cases
Mutational pattern Al e, dat':n':;j; E:;zlack of somatic Somatic mutations are detected in approximately >50% of cases
Bone marrow involvement? Absent Present

CD8* Ta/p, CD4* Ta/p and Ty/é.

Disease subtypes Frequency to be defined

CD8* Ta/p (~65%), CD4* Tal/p (~25%) and Ty/d- (~10%)

Indications for treatment include severe cytopenias, particularly

Treatment Mone . ) . . .
neutropenia associated with recurrent infections

G Semenzo, Haematologica. 2025; Teramo A. et al IJLH, 2025
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* Presence of persistent circulating monoclonal T-cells in blood, in otherwise healthy subjects, ie.
in the absence of clonical and biological data of T-cell malignancy

 T-CUS exhibitimmunophenotypic features closely resembling those of T-LGLL

Variables T-CUS T-LGLL

Clone size =0.5 LGL x10°/L =>0.5 LGL x10°/L

Clinical manifestations Absent From mild to aggressive
Associated diseases Absent Detectable in a variable proportion of cases

Mutational pattern Al e, datiﬁ':i E:;Zlack of somatic Somatic mutations are detected in approximately >50% of cases
Bone marrow involvement’ Absent Present

CD8* Ta/p, CD4* Ta/p and Ty/b.

Disease subtypes Frequency to be defined

CD8* Talp (~65%), CD4* Ta/p (~25%) and Ty/d- (~10%)

Indications for treatment include severe cytopenias, particularly

Treatment Mone . ) . . .
neutropenia associated with recurrent infections

G Semenzo, Haematologica. 2025
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* Presence of persistent circulating monoclonal T-cells in blood, in otherwise healthy subjects, ie.
in the absence of clonical and biological data of T-cell malignancy

 T-CUS exhibitimmunophenotypic features closely resembling those of T-LGLL

Variables T-CUS T-LGLL
Clinical manifestations Absent
Associated diseases Absent
Mutational pattern Preliminary data indir:_:ata lack of somatic
mutations
Bone marrow involvement” Absent

Essential criteria 5" WHO : increase in
Disease subtypes GDBI; Tal, ED::" ;ﬂfg ?”d JW’ 6. circulating cytotoxic T-cells (often
requency fo be define 2x10e9/L, but may be lower)

Treatment Mone

G Semenzo, Haematologica. 2025



I

\/ | LEUVEN Definition T-CUS

* Presence of persistent circulating monoclonal T-cells in blood, in otherwise healthy subjects, ie.
in the absence of clonical and biological data of T-cell malignancy

 T-CUS exhibitimmunophenotypic features closely resembling those of T-LGLL

Variables T-CUS T-LGLL

Clone size =0.5 LGL x10°/L =0.5 LGL x10°/L

Clinical manifestations Absent From mild to aggressive

Associated diseases Absent Detectable in a variable proportion of cases
Mutational pattern Al b, dat?nmi :::;Zlaﬂk of somatic Somatic mutations are detected in approximately =50% of cases
Bone marrow involvement? Absent

CD8* Ta/B, CD4* Ta/p and Ty/o.

Disease subtypes Frequency to be defined

Treatment Mone

desirable criteria 5th WHO : STAT3 or
STAT5B mutation

G Semenzo, Haematologica. 2025



Prevalence of T-CUS in healthy adults (218y) healthy donors from the
general population by NGF (n=1397)

T-CUS (N=1046/1397; 75%)

P-value for T-CUS (age)=<0.001
P-value for MBL (age) =<0.001
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Total 18-30 yo 31-40 yo 41-50vyo 51-60 yo 61-70 yo >70vyo
(N=1397) (N=224) (N=211) (N=349) (N=386) (N=191) (N=36)

Carretero-Dominguez et al (manuscript in preparation)

Presentation A. Orfao, RBSLM, 2025
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The wide spectrum of clonal T-LGL disorders

Polyclonal, Abnormal persistent clonal T-cell expansions

transiently .

oligoclonal/
clonal

«Inflammation Lack of 3 > s \ T ' ot T
: Mild clinical W+ Cytop neutropenia, an ‘and relats «Severe
+Viralinfections  diagnostic e i .
features & clinical ¢ mMs cytopenias
«Prolonged features for b 3 ,
' laboratory ~«Evic +Drug
antigenic T-cell ‘ 2 RS e
. abnormalities _spleno aly resistance
pressure leukemia , s B N ATy 2N L
Reactive T-CUS Gray Indolent Symptomatic Aggressive
expansions Zone T-LGLL T-LGLL T-LGLL

STAT3 and other less frequent
somatic mutations (STATSB, KMT2D, TNFAIP3, TET2)

G Semenzo, Haematologica. 2025
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