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Diagnosis: why a classification?

« Diseases must be described, defined and named, before they can be
diagnosed, treated and studied
WHO approach classification incorporates all available information — morphology,
Immunophenotype, genetic features and clinical features — to define the
diseases »

WHO classification, Revised 4th Edition, 2017

« Fundamental for the treatment of individual patients, monitoring of global
disease incidence, and investigating all aspects of disease causation, prevention

and therapy »
Alaggio et al., Leukemia 2022, WHO-HAEM5

« The explosion of genomic data Is having an impact on our understanding of
these diseases and Is starting to be introduced into routine clinical practice for

diagnosis and management strategies »
Campo et al., Blood 2022, ICC
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Genomic aberrations in mature B-cell malignancies
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The epigenetic landscape of gene regulation

DNA methylation

Histone modifications
Chromatin accessibility

3D structure of the genome
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DNA methylation as a molecular mark to trace cell identity
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DNA methylation

» DNA methylation and classification
dB-cell prolymphocytic leukemia (B-PLL)

» DNA methylation and prognosis
 B-cell prolymphocytic leukemia (B-PLL)

d UM-IGHV chronic lymphocytic leukemia (CLL)

1 Waldenstrom’s Macroglobulinemia (WM)



B-cell prolymphocytic leukemia (B-PLL)

Very rare
Very aggressive

Rapide increasing lymphocyte count

Massive splenomegaly



» First description (catovsky et al., Lancet 1973; Galton et al., Br J Haematol 1974)

» Could be a CLL transformation (enno et al., Br J Haematol 1979)

» FAB classification: >55% lymphoid cells in the blood (Bennett et al., s clin Pathol 1986)
»WHO classification:

« 2001: >55% lymphoid cells in the blood. Cases of transformed CLL and CLL with

Increased prolymphocytes are excluded

« 2008: ... and lymphoid proliferations with very similar morphology but carrying
the t(11;14) are excluded

« 2017: ... and lymphoid proliferations with relatively similar morphology but with a

t(11;14) or SOX11 expression are excluded



»WHO classification 2022: B-PLL is no longer recognized

WHO-HAEMS
WHO-HAEM4R Hairy cell leukaemia
Hairy call leukaemia
Splenic marginal
zone lymphoma
Splenic marginal
zone lymphoma
Splenic diffuse red pulp
-small B-cell lymphomal
leukaemia
Hairy cell laukesemia, variant

275y of
pmgnubn of CLL

Alaggio et al., Leukemia 2022



»WHO classification 2022: B-PLL is no longer recognized
WHO-HAEMS

WHO-HAEM4R Hairy call leukaemia

Hairy call leukaemia

Splenic marginal

Tl CD5- B-PLL
’ HCLv

Splenic diffuse red pulp

-small B-cell lymphoma/
leukaemia

Hairy cell laukeemia, variant

4= (CD5+ B-PLL

Alaggio et al., Leukemia 2022



»|ICC 2022: B-PLL is an entity

Table 1. International Consensus Classification of

mature lymphoid and histiocytic/dendritic cell
neoplasms

Mature B<cell neoplasms
Chronic lymphocytic leukemiassmall lymphocytic lymphoma
Monoclonal Bcell lymphocytosis
Chronic ymphocytic leukemia type

Non-chronic lymphocytic leukemia type

mE) | B-cel prolymphocytic leukemis =) Criteria WHO-HAEM4R
Splenic marginal zone lymphoma

Hairy cell leukemia

Splenic B-cell lymphoma/leukemia, unclassfiable
Splenic diffuse red pulp small B-cell lymphoma
Hairy cell leukemia-variant

Lymphoplasmacytic ymphoma
Waldenstrém macroglobulinemia

Campo et al., Blood 2022
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Sarkozy et al., Genes Chromosome Cancer 2014; Halldorsdottir et al., Genes Chromosome Cancer 2011; Salido et al., Blood, 2010; Chapiro et al., Blood 2019



DNA methylation and classification: B-cell prolymphocytic leukemia (B-PLL)

»Immunogenetic: IGHV genes

B-PLL CLL MCL SMZL
IGHV3, IGHV4 IGHV1-69, IGHV3-21, IGHV1-2*04 (30%),
IGHV4-34 IGHV4-34 IGHV4-34
IGHV-M (79%) IGHV-M IGHV-UM or  IGHV-M (minimally

(GI<98%) (54%) minimally M for IGHV1-2*04)
(GI>97%) (87%)

Gl : germline identity

Davi et al., Blood 1996; Hadzidimitriou, Blood 2011; Bikos, Leukemia 2012; Chapiro et al.; Blood 2019; Agathangelidis et al., Blood 2021



»Epigenetic: DNA methylation 6 @ © é

B-PLL* CLL MCL SMZL
(N =20} (N=79) (N = 70} (N=18)
. *based on
20 B-PLL patlents WHO-HAEMAR/ICC l .
EPIC v1 DNA mathylation profiling
of cryopreserved samples

B8-PLL MCL B-PLL SMZL

DNA
methylation

N = 5,058 CpGs N = 2755 CpGs N = 60,841 CpGs {top 10,000 shown)

- differentially methylated (DM) CpGs between B-PLL and CLL, MCL and SMZL

Charalampopoulou et al., Blood Adv 2024



»Epigenetic: DNA methylation

- signature of 31 CpGs that can differentiate B-PLL vs CLL, MCL, and SMZL

Charalampopoulou et al., Blood Adv 2024



»Epigenetic: DNA methylation
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DNA methylation

» DNA methylation and classification
dB-cell prolymphocytic leukemia (B-PLL)

-2>B-PLL has a differential DNA methylation signature
compared with CLL, CLL/PL, MCL, and SMZL

->Independent de novo disease



DNA methylation

» DNA methylation and prognosis
 B-cell prolymphocytic leukemia (B-PLL)

d UM-IGHV chronic lymphocytic leukemia (CLL)

1 Waldenstrom’s Macroglobulinemia (WM)



*» B-cell prolymphocytic leukemia (B-PLL)
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*» B-cell prolymphocytic leukemia (B-PLL)

Two B-PLL epitypes
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- B-PLL epitype 1 is associated with a poorer outcome

Charalampopoulou et al., Blood Adv 2024



*» B-cell prolymphocytic leukemia (B-PLL)

Two B-PLL epitypes
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*» B-cell prolymphocytic leukemia (B-PLL)

CD5+,

epitype 1 vs epitype 2
2,014

Epitype 2,
CD5+ vs CD5-
5

Differential
CpGs

CD5+ epitype 1 CD5+ epitype 2

N=2,014

- Segregation based on the CD5 expression
methylation signature

WHO-HAEM4R
Hairy call louksemia
Splenic marginal
zone lymphoma
Splenic diffuse red pulp
small B-cell lymphomal
leukaemia

Hairy cell leuksemia, variant

WHO-HAEMS

Hairy cell leukaemia

IS not supported by a differential DNA

Charalampopoulou et al., Blood Adv 2024



[
) @ v
v § )

% UM-IGHV Chronic lymphocytic leukemia (CLL) .'.

Monoclonal B-cell count > 5G/L

CD5+, CD23+

Binet/Ral Stages

dell3q, tril2, delllqg (ATM)

dell7p/TP53mut, HCK (>= 5 chromosomal abnormalities)

IGHV mutated (-M)/unmutated (-UM)
3 epigenetic subtypes have different clinical outcomes

Clinical significance
{ “

% treated

A\

Time

Naive-like CLL Intermediate CLL Memory-like CLL

(mainly U-CLL) (moderate IGHV (mainly M-CLL)
mutation levels)

Nadeu et al., Annu. Rev. Pathol. Mech. Dis. 2020.




“ UM-IGHV Chronic lymphocytic leukemia (CLL)
52 UM-IGHV CLL patients
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“ UM-IGHV Chronic lymphocytic leukemia (CLL)
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“* UM-IGHV Chronic lymphocytic leukemia (CLL) ”">
0 05 1 ‘J ! yo &#
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U-CLLC2

—> a continuum of CLL that can be segregated into 4 epitypes
—>the two UM-CLL clusters: no OS or TTT differences

Charalampopoulou et al., Hemasphere, in press




“* Waldenstrom’s Macroglobulinemia (WM)

Lymphoplasmacytic lymphoma with

= Bone marrow involvement: small lymphocytes, plasmacytoid lymphocytes, plasma
cells ; increased mast cells

* |gM monoclonal gammopathy

* 6q deletion ~50%

= MYD88 L265P > 90%, CXCR4 mut > 40%



“* Waldenstrom’s Macroglobulinemia (WM)
35 WM MYD88mut patients
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—> 2 groups with distinct methylation profiles : MBC-like and PC-like
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“* Waldenstrom’s Macroglobulinemia (WM)
13 WM MYD88mut patients
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“* Waldenstrom’s Macroglobulinemia (WM)
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“* Waldenstrom’s Macroglobulinemia (WM)
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“* Waldenstrom’s Macroglobulinemia (WM)
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MBC-likeVWM PC-like WM
Methylation
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“* Waldenstrom’s Macroglobulinemia (WM)
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“* Waldenstrom’s Macroglobulinemia (WM)

DNA methylation analysis of WM patients
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“* Waldenstrom’s Macroglobulinemia (WM)
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Fluctuating DNA methylation and prognosis
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Fluctuating DNA methylation tracks cancer
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