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WHO-HAEM4R

Primary DLBCL of CNS

DLBCL, NOS

HGBL with MYC
and BCL2 and/or
BCL6 rearrangements

B-cell lymphoma,
unclassificable with
features intermediate
between DLBCL and CHL

any IDD setting, generally EBV-associated
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Immune deficiency/
dysregulation-associated
lymphomas

LBCL of immune-
privileged sites

DLBCL, NOS

DLBCL/HGBL with MYC
and BCL2 rearrangement
Rare B-cell lymphomas*

Mediastinal grey zone
lymphoma
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,Bewegung” bei den aggressiven B-NH

Morphology Genetic changes
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Diagnosis

Diffuse large B-cell
lymphoma, NOS

DLBCL/HGBL-MYC/BCL2

Burkitt lymphoma

HGBL NOS

HGBL-11g
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..und doch vieles unverandert...
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Grofszellige B-Zell- Lympho
Was sieht der Pathologe?

e Rasen blastarer Zellen (selten paucizellular)
e Blast definiert Gber die ZellgréRe und Kernchromatin
e B-Zell-Phanotyp, meist CD20+



R | Allen ist gemeinsam: Rasen blastdrer B-Zellen

X A TR - r T
IOy







zytologische Vielfalt ,,groRzelliger/blastarer B-Zell-Lymphome*
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Zytologische ,,Subtypisierung”- Basis flir weitere Immunphanotypisierung



zytologische Vielfalt ,,groRzelliger/blastarer B-Zell-Lymphome*
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,High grade“-“blastoid“-
“dark-zone”
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Zytologische ,,Subtypisierung”- Basis fur weitere
Immunphanotypisierung/molekulare Diagnostik zur Klassifikation



WHOHAEMS5-Large B-cell lymphomas

Transformations of indolent B-cell lymph
Transformations of indolent B-cell lymphomas
Large B-cell lymphomas

Diffuse large B-cell lymphoma, NOS

T-cell/histiocyte-rich large B-cell lymphoma

Diffuse large B-cell lymphoma/ high grade B-cell lymphoma
with MYC and BCL2 rearrangements

ALK-positive large B-cell lymphoma

Large B-cell lymphoma with /RF4 rearrangement
High-grade B-cell lymphoma with 11q aberrations
Lymphomatoid granulomatosis

EBV-positive diffuse large B-cell lymphoma

Diffuse large B-cell lymphoma associated with chronic
inflammaticn

Fibrin-associated large B-cell lymphoma

Fluid overload-associated large B-cell lymphoma
Plasmablastic lymphoma
Primary large B-cell lymphoma of immune-privileged sites

Primary cutaneous diffuse large B-cell lymphoma, leg type
Intravascular large B-cell lymphoma
Primary mediastinal large B-cell lymphoma

Mediastinal grey zone lymphoma

High-grade B-cell lymphoma, NOS

Mature B-cell lymphoma (Kategorie)
Large B-cell lymphoma (Familie/Klasse)
Entitat (z.B. DLBCL,NOS)
Subtyp (GCB-like DLBCL, NOS)



WHOHAEMS5-Large B-cell lymphomas

Transformations of indolent B-cell lymph

Transformations of indolent B-cell lymphomas
Large B-cell lymphomas

Diffuse large B-cell lymphoma, NOS
T-cell/histiocyte-rich large B-cell lymphoma

Diffuse large B-cell lymphoma/ high grade B-cell lymphoma
with MYC and BCL2 rearrangements

ALK-positive large B-cell lymphoma

Large B-cell lymphoma with /RF4 rearrangement
High-grade B-cell lymphoma with 11q aberrations
Lymphomatoid granulomatosis

EBV-positive diffuse large B-cell lymphoma

Diffuse large B-cell lymphoma associated with chronic
inflammation

Fibrin-associated large B-cell lymphoma

Fluid overload-associated large B-cell lymphoma
Plasmablastic lymphoma
Primary large B-cell lymphoma of immune-privileged sites

Primary cutaneous diffuse large B-cell lymphoma, leg type
Intravascular large B-cell lymphoma

Primary mediastinal large B-cell lymphoma

Mediastinal grey zone lymphoma

High-grade B-cell lymphoma, NOS

Burkitt lymphoma

Burkitt lymphoma

KSHV/HHV8-associated B-cell lymphoid proliferations and
lymphomas

Primary effusion lymphoma
KSHV/HHV8-positive diffuse large B-cell lymphoma

Transformierte Lymphome separiert in andere Klasse



WHOHAEMS5-Large B-cell lymphomas

Transformations of indolent B-cell lymph
Transformations of indolent B-cell lymphomas
Large B-cell lymphomas

Diffuse large B-cell lymphoma, NOS

T-cell/histiocyte-rich large B-cell lymphoma

Diffuse large B-cell lymphoma/ high grade B-cell lymphoma
with MYC and BCL2 rearrangements

ALK-positive large B-cell lymphoma

Large B-cell lymphoma with J/RF4 rearrangement
High-grade B-cell lymphoma with 11q aberrations
Lymphomatoid granulomatosis

EBV-positive diffuse large B-cell lymphoma

Diffuse large B-cell lymphoma associated with chronic
inflammation

Fibrin-associated large B-cell lymphoma

Fluid overload-associated large B-cell lymphoma
Plasmablastic lymphoma
Primary large B-cell lymphoma of immune-privileged sites

Primary cutaneous diffuse large B-cell lymphoma, leg type
Intravascular large B-cell lymphoma
Primary mediastinal large B-cell lymphoma

Mediastinal grey zone lymphoma

High-grade B-cell lymphoma, NOS

Transformierte Lymphome separiert in andere Klasse

klinisch Verdacht bei bekanntem indolenten NHL
 LDH > 2x obere Norm

* Hyperkalziamie

* Neue/rapid zunehmende Zytopenie

» diskonkordante Lymphadenopathie/extranodal
Biopsie aus PET+ (SUV>5) Lasion

Pathologie: Transformation in klonal verwandtes
aggressives Lymphom




WHOHAEMS5-Large B-cell lymphomas
17 spezifische Entitaten

Large B-cell lymphomas
Diffuse large B-cell lymphoma, NOS Mor p holo g ie
T-cell/histiocyte-rich large B-cell lymphoma

Diffuse large B-cell lymphoma/ high grade B-cell lymphomal
with MYC and BCL2 rearrangements
ALK-positive large B-cell lymphoma M -
olekular definiert
Large B-cell lymphoma with IRF4 rearrangement
High-grade B-cell lymphoma with 11q aberrations

Lymphomatoid granulomatosis

EBV-positive diffuse large B-cell lymphoma Vi rus-assoc | ated
Diffuse large B-cell lymphoma associated with chronic
inflammation

Fibrin-associated large B-cell lymphoma

Fluid overload-associated large B-cell lymphoma
Plasmablastic lymphoma
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Primary large B-cell lymphoma of immune-privileged sites Lokalisation

Primary cutaneous diffuse large B-cell lymphoma, leg type
Intravascular large B-cell lymphoma

Primary mediastinal large B-cell lymphoma

Mediastinal grey zone lymphoma

Other

High-grade B-cell lymphoma, NOS




WHOHAEMS5-Large B-cell lymphomas

Large B-cell lymphomas
Diffuse large B-cell lymphoma, NOS
T-cell/histiocyte-rich large B-cell lymphoma

Diffuse large B-cell lymphoma/ high grade B-cell lymphoma
with MYC and BCL2 rearrangements

ALK-positive large B-cell lymphoma
Large B-cell lymphoma with IRF4 rearrangement

High-grade B-cell lymphoma with 11q aberrations I

Lymphomatoid granulomatosis
EBV-positive diffuse large B-cell lymphoma

Diffuse large B-cell lymphoma associated with chronic
inflammation

Fibrin-associated large B-cell lymphoma

Fluid overload-associated large B-cell lymphoma
Plasmablastic lymphoma
Primary large B-cell lymphoma of immune-privileged sites

Primary cutaneous diffuse large B-cell lymphoma, leg type
Intravascular large B-cell lymphoma

Primary mediastinal large B-cell lymphoma

Mediastinal grey zone lymphoma

High-grade B-cell lymphoma, NOS

neuer Name fir seltene molekular
definierte Entitat



High grade/(ICC: groRzelliges) B-Zell Lymphom mit 11q Alteration
- friher, Burkitt-artiges Lymphom®*

* Lymphome, die histopathologisch, klinisch und in ihrer Genexpression
dem Burkitt Lymphom sehr ahnlich sind. Aber: kein MYC Bruch.

* Rekurrente Alterationen von 11q.

AL L.

* Mutationsprofil ist anders als beim Burkitt Lymphom.

Salaverria l. et al, Blood 2014; Ferreiro JF et al, Haematol 2015; Wagener R. 2019; Gonzales-Farre B. et al, Haematologic"a 2619 Au Xeung 2020



WHOHAEMS5-Large B-cell lymphomas

Large B-cell lymphomas
Diffuse large B-cell lymphoma, NOS
T-cell/histiocyte-rich large B-cell lymphoma

Diffuse large B-cell lymphoma/ high grade B-cell lymphoma
with MYC and BCL2 rearrangements

ALK-positive large B-cell lymphoma

Large B-cell lymphoma with IRF4 rearrangement
High-grade B-cell lymphoma with 11q aberrations
Lymphomatoid granulomatosis

EBV-positive diffuse large B-cell lymphoma

Diffuse large B-cell lymphoma associated with chronic
inflammation

Fibrin-associated large B-cell lymphoma

Fluid overload-associated large B-cell lymphoma I

Plasmablastic lymphoma
Primary large B-cell lymphoma of immune-privileged sites

Primary cutaneous diffuse large B-cell lymphoma, leg type
Intravascular large B-cell lymphoma

Primary mediastinal large B-cell lymphoma

Mediastinal grey zone lymphoma

High-grade B-cell lymphoma, NOS

,fluid-overload -associated lymphoma“
- eine neue extrem seltene Entitat




WHOHAEMS5-Large B-cell lymphomas:
Neue Entitat des ,fluid overload” assoziierten Lymphoms

»fluid-overload” associated lymphoma
* isoliertes Lymphom in Pleuraerguss/Aszites
* keine Immundefizienz

et .~ - *altere Erwachsene, oft kardiogene Probleme
BXe = -~ *HHV8und EBV negativ, ass. Hepatitis C
Mo Gaty *  egute Prognose

; "~ +(CD20+ oder -; CD20+ bessere Prognose.

L WS A

FIGURE 1. Pleural effusion in c ss reveals large, pieornorph atyplc al lymphoud ells with conspicuous nucleoli and small to
moderate amounts of cytoplasm. A, Some cells have multiple nuclei (Papanicolaou stain). Immunohistochemical Ianalys
‘hat the cells are positive forCD1 e (B, and negative for CD20 (C) nd CD79a (D).

Kubota T. et al Am J Surg Path Sept 2018
ICC: ,,HHV8 and EBV-negative effusion-based lymphoma“



WHOHAEMS5-Large B-cell lymphomas

Large B-cell lymphomas
Diffuse large B-cell lymphoma, NOS
T-cell/histiocyte-rich large B-cell lymphoma

Diffuse large B-cell lymphoma/ high grade B-cell lymphomal
with MYC and BCL2 rearrangements

ALK-positive large B-cell lymphoma

Large B-cell lymphoma with IRF4 rearrangement
High-grade B-cell lymphoma with 11q aberrations
Lymphomatoid granulomatosis

EBV-positive diffuse large B-cell lymphoma

Diffuse large B-cell lymphoma associated with chronic
inflammation

Fibrin-associated large B-cell lymphoma

Fluid overload-associated large B-cell lymphoma
Plasmablastic lymphoma

Primary large B-cell lymphoma of immune-privileged sitesI Neue Gruppe der ”Prima ry LBCL der
immuno-priviledged sites”

Primary cutaneous diffuse large B-cell lymphoma, leg type

Intravascular large B-cell lymphoma
Primary mediastinal large B-cell lymphoma
Mediastinal grey zone lymphoma

High-grade B-cell lymphoma, NOS




WHOHAEMS5: Lymphome der ,,immunopriviledged sites”
Primare ZNS-, primar testikulare und vitroretinale Lymphome
zeigen ahnliche (lokotypische?) genetische Merkmale

* fortgeschrittenes Lebensalter ( >60)

* Organtropismus

* ABC/Non-GCB-Ph&notyp

* Hoch rekurrente molek Alterationen: CD79b und/oder MYD88 und Gene der Immunescape (B2M; CIITA; PDL1/2; HLAII)

* C5/MCD/MYD88 molekulare Signatur
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FR3 (clonal 117 bp)

. intraokulares LBCL
Testis

o
§3: D20

FR3 (clonal 117 bp)

chapuy etal Bood 2016 ICC: ,,primary DLBCL of the testis/CNS“



WHOHAEMS5-Large B-cell lymphomas

Large B-cell lymphomas
Diffuse large B-cell lymphoma, NOS
T-cell/histiocyte-rich large B-cell lymphoma

Diffuse large B-cell lymphoma/ high grade B-cell lymphoma
with MYC and BCL2 rearrangements

ALK-positive large B-cell lymphoma

Large B-cell lymphoma with IRF4 rearrangement
High-grade B-cell lymphoma with 11q aberrations
- DLBCL/HGBCL mit BCL2- und MYC-Rearrangement
EBV-positive diffuse large B-cell lymphoma

Diffuse large B-cell lymphoma associated with chronic
inflammation

Fibrin-associated large B-cell lymphoma

Sind das alle friiheren WHO-
Fluid overload-associated large B-cell lymphoma .
Plasmablastic lymphoma Y] do u b l e h / t “ Lym p h ome ?

Primary large B-cell lymphoma of immune-privileged sites

Primary cutaneous diffuse large B-cell lymphoma, leg type
Intravascular large B-cell lymphoma

Primary mediastinal large B-cell lymphoma

Mediastinal grey zone lymphoma

High-grade B-cell lymphoma, NOS




WHOHAEMS5-Large B-cell lymphomas

Large B-cell lymphomas
Diffuse large B-cell lymphoma, NOS
T-cell/histiocyte-rich large B-cell lymphoma

Diffuse large B-cell lymphoma/ high grade B-cell lymphoma
with MYC and BCL2 rearrangements

ALK-positive large B-cell lymphoma

Large B-cell lymphoma with IRF4 rearrangement
High-grade B-cell lymphoma with 11q aberrations
Lymphomatoid granulomatosis

EBV-positive diffuse large B-cell lymphoma

Diffuse large B-cell lymphoma associated with chronic
inflammation

Fibrin-associated large B-cell lymphoma

Fluid overload-associated large B-cell lymphoma
Plasmablastic lymphoma
Primary large B-cell lymphoma of immune-privileged sites

Primary cutaneous diffuse large B-cell lymphoma, leg type
Intravascular large B-cell lymphoma
Primary mediastinal large B-cell lymphoma

Mediastinal grey zone lymphoma

High-grade B-cell lymphoma, NOS

DLBCL/HGBCL mit BCL2- und MYC-Rearrangement

Sind das alle friiheren WHO-
,double hit“ Lymphome?

WHO 2018: ,,high grade B-cell lymphoma with MYC and
BCL2 and/or BCL6 rearrangement”



Klinische Relevanz des
,molekularen double hit“

a) Strata == DHL/THL == Not DHL/THL
N total | N events | Estimate (95% Cl)
1.001 DHL/THL 304 127 | 41.8(24.4-NA)
Not DHU/THL | 3,504 | 1,075 | 91.0(85.0-99.1) n= 3808 ..real world“ DLBCL USA

S V24
govs- ein double hit - 8% double hit
3 -60% MYC and BCL2
Soso) --oo--- s : -20% MYC/BCL2/BCL6
£ | : Ty -20%MYC/BCL6
5 0.25 p < 0.0001 *
n

0.001

---------------------

0 6 121824 30 36 42 48 54 60 66 72 78 84 90 9610208114120
Overall Survival in Months (from 1L start)

Goyal G. et al; Haematologica 2022



Klinische Relevanz des
,molekularen double hit“

1.00

0.75 4 kein single/double hit

double hit

PFS (probability)

0.25
—+— MYC-negative
—+— MYC-DH/TH
—+— MYC-SH
1 T T T 1
0 12 24 36 48 60
Time (months)
No. at risk:
MYC-negative 2,049 1,687 1,508 1,371 1,173 949
MYC-DH/TH 133 87 81 74 64 52
MYC-SH 67 53 45 43 34 25

R-CHOP/like uniform treatment (n= 2383 de novo DLBCL in prospective trials)

Rosenwald A. J Clin Oncol 2019



PFS (probability)

Klinische Relevanz des
,molekularen double hit“

1.00 4§

0.75 MYC+BCL2

MYC single+

e
m
=

MYC+BCL6

0.25

—+— DH BCL2
—+— DH BCL6
—t— TH

0 12 24 36 a8 60
Time (months)

R-CHOP/like uniform treatment

} Die 10% der Kohorte mit MYC Bruch DH/TH

(n=2383 de novo DLBCL in prospective trials)

Rosenwald A. J Clin Oncol 2019



Proportion (%)

100

751

501

254

Mutationsprofil der HGBLs mit MYC-double hit
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Wright et al Cancer Cell 2020

LymphGen Group

LLMPP; Unpublished Data



WHOHAEMS5-Large B-cell lymphomas

Large B-cell lymphomas
Diffuse large B-cell lymphoma, NOS
T-cell/histiocyte-rich large B-cell lymphoma

Diffuse large B-cell lymphoma/ high grade B-cell lymphoma
with MYC and BCL2 rearrangements

ALK-positive large B-cell lymphoma

Large B-cell lymphoma with IRF4 rearrangement
High-grade B-cell lymphoma with 11q aberrations
Lymphomatoid granulomatosis

EBV-positive diffuse large B-cell lymphoma

Diffuse large B-cell lymphoma associated with chronic
inflammation

Fibrin-associated large B-cell lymphoma

Fluid overload-associated large B-cell lymphoma
Plasmablastic lymphoma
Primary large B-cell lymphoma of immune-privileged sites

Primary cutaneous diffuse large B-cell lymphoma, leg type
Intravascular large B-cell lymphoma
Primary mediastinal large B-cell lymphoma

Mediastinal grey zone lymphoma

High-grade B-cell lymphoma, NOS

DLBCL/HGBCL mit MYC- und BCL2-Rearrangement
(ICC: HGBCL mit MYC- und BCL2-Rearrangement)

Gruppe der MYC-DH/TH sind prognostisch unglinstiger
Nur MYC/BCL2 double hit sind molekular homogen

DLBCL/HGBCL mit DH: MYC/BCL6 bleiben molekulare
Subtyp in den DLBCL-NOS, keine Entitat.
(ICC: separate Entitat ,HGBCL mit MYC und BCL6 R“)



WHOHAEMS5-Large B-cell lymphomas

Large B-cell lymphomas
Diffuse large B-cell lymphoma, NOS
T-cell/histiocyte-rich large B-cell lymphoma

Diffuse large B-cell lymphoma/ high grade B-cell lymphoma
with MYC and BCL2 rearrangements

ALK-positive large B-cell lymphoma

Large B-cell lymphoma with IRF4 rearrangement
High-grade B-cell lymphoma with 11q aberrations
Lymphomatoid granulomatosis

EBV-positive diffuse large B-cell lymphoma

Diffuse large B-cell lymphoma associated with chronic
inflammation

Fibrin-associated large B-cell lymphoma

Fluid overload-associated large B-cell lymphoma
Plasmablastic lymphoma
Primary large B-cell lymphoma of immune-privileged sites

Primary cutaneous diffuse large B-cell lymphoma, leg type
Intravascular large B-cell lymphoma

Primary mediastinal large B-cell lymphoma

Mediastinal grey zone lymphoma

High-grade B-cell lymphoma, NOS

DLBCL/HGBCL mit MYC- und BCL2-Rearrangement
(ICC: HGBCL mit MYC- und BCL2-Rearrangement)

schliel8t auch TdT+ ,, doube hit“ Lymphome ein

Bhavsar S. et al; Am J Surg Path 2022



Groldzellige B-Zell-Lymphome-WHOHAEMS5

(non-Burkitt, non-Precursor, non Mantelzelllymphome)

DLBCL, NOS (Subtyp mit MYC/BCL6 double hit)
,Andere” grol3zellige B-Zell-Lymphome
High-grade B-Zell Lymphom/DLBCL mit DH/TH

— definiert Giber molekulare double hit Konstellation obligat mit MYC- und BCL2-
Rearrangement (+/-BCL6).

High-grade B-Zell Lymphom, NOS: definiert rein morphologisch als

} AR o

,blastoides B-Zell-Lymphom*
(= DLBCL, NOS mit blastoider Morphologie)




WHOHaem5: HGBL mit ,,double hit”

Entwicklungsfelder

* Prognostische Signifikanz des IG versus Non-IG Partners
der MYC-IG Translokation.

* Typische Eigenschaften der ,double-hit” Lymphome
finden sich auch in Teil anderer FISH-negativer DLBCL.

* Rolle der molekular definierten , darkzone” oder
,molekularen high grade” Signaturen.

Chulin S. J Cin Oncol 2018; Rosenwald A. J Clin Oncol 2019; Alduaijj W. et al Blood 2022



WHOHAEMS5-Large B-cell lymphomas
17 spezifische Entitaten

Large B-cell lymphomas
Diffuse large B-cell lymphoma, NOS Mo rp holo g ie
T-cell/histiocyte-rich large B-cell lymphoma

Diffuse large B-cell lymphoma/ high grade B-cell lymphomal
with MYC and BCL2 rearrangements
ALK-positive large B-cell lymphoma M -
olekular definiert
Large B-cell lymphoma with IRF4 rearrangement
High-grade B-cell lymphoma with 11q aberrations

Lymphomatoid granulomatosis

EBV-positive diffuse large B-cell lymphoma Vi rus-assoc | ated
Diffuse large B-cell lymphoma associated with chronic
inflammation

Fibrin-associated large B-cell lymphoma

Fluid overload-associated large B-cell lymphoma
Plasmablastic lymphoma
Primary large B-cell lymphoma of immune-privileged sites Lokalisation

Primary cutaneous diffuse large B-cell lymphoma, leg type

Intravascular large B-cell lymphoma
Primary mediastinal large B-cell lymphoma

Mediastinal grey zone lymphoma

Other

High-grade B-cell lymphoma, NOS




WHOHAEMS5-DLBCL,NOS
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Essential and desirable diagnostic criteria
Essential:
- Large B-cell lymphoma with diffuse or vaguely nodular growth pattern Das DLBCL. NOS bleibt

- Malure B-c eine Ausschlussdiagnose
- Exclusion of other specific entities of large B-cell Iymphcm> g

Desirable:

- Cell of origin subtyping

- Reporting of isolated MYC or dual MYC and BCL6 rearrangements
- Genetic testing, if relevant for clinical decision making
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WHOHAEMS5-DLBCL,NOS

Essential and desirable diagnostic criteria
Essential:

- Large B-cell lymphoma with diffuse or vaguely nodular growth pattern Das DLBCL, NOS bleibt
- Mature B-cell phenotype ine A hlussdiagnose
- Exclusion of other specific entities of large B-cell lymphoma €ine Alssc &
Desirable:

- Cell of origin subtyping

- Reporti '
- Genetic testing, if relevant for clinical decision making
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WHC

Essential and desirable diag
Essential:

- Large B-cell lymphoma with |
- Mature B-cell phenotype

- Exclusion of other specific e

Desirable:

- Cell of origin subtyping

- Reporting of isolated MYC ol
- Genetic testing, if relevant fo

hier bitte

,nur”
DLBCL

.L,NOS

Das DLBCL, NOS bleibt
eine Ausschlussdiagnose



Wie bertcksichtigt WHOHAEMS5 neuen Daten zur
molekularen Subtypisierung der DLBCL, NOS?

RESOURCE

&
% 0.8 {1 Moy
E Q.E h—t—b—-—#
e
2 04
T
o 0.2
0

0O 20 40 60 80 100 120 140
Time

WES -304 de novo DLBCLs- consensus clusters

Chapuy B. et al Nat Med2018



Wie bertcksichtigt WHOHAEMS5 neuen Daten zu
Subtypisierung der DLBCL beyond ABC/GCB?

N ENGL ) MED 378,15 NEJM.ORG APRIL 12, 2018

ORIGINAL ARTICLE

Genetics and Pathogenesis of Diffuse
Large B-Cell Lymphoma

Schmitz R. et al, NEng ) Med 2018

weitere prognostisch relevante

Subtypisierungen vorgeschlagen

* Wright et al. 2020,
* Lacey et al. 2020,
* Runge et al. 2021...

Lacy et al. Schmitz etal. |Chapuy et al.
MYD88 MCD C5

BCL2 EZB C3
SOCS1/SGK1 C4 (part)
TET2/SGK1 C4 (part)
NOTCH2 BN2 C1l
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WHOHAEMS5 Molekulare Diagnostik im DLBCL, NOS

Despite the overall similar clustering of cases, the lack of consensus in the proposed clusters and their significant genetic
drivers precludes the definition of a unified genetic framework of DLBCL, NOS at the present time

Mutational subgroups of DLBCL - The proposed mutational subtypes in DLBCL, NOS have a different impact on prognosis,
however there is currently no consensus as to how this additional information might aid in treatment decision making.
Clinical trials are required before the clinical utility of the subgroups can be fully elucidated.

Diagnostic molecular pathology

Within the appropriate morphological/immunohistochemical background, exclusion of other
entities (MYC/BCLZ2, IRF4, 11q....) by any cytogenetic/molecular testing is strongly
recommended.

Clonality analysis and/or genetic profiling may be helpful, if clinically relevant.

Individual mutation testing (e.g. MYDS88) to support diagnosis in difficult cases



WHOHAEMS5-DLBCL,NOS

Wie wird der diagnostische Alltag aussehen?

Essential and desirable diagnostic criteria

Essential:

- Large B-cell lymphoma with diffuse or vaguely nodular growth pattern
- Mature B-cell phenotype

- Exclusion of other specific entities of large B-cell lymphoma

Desirable:

- Cell of origin subtyping

- Reporting of isolated MYC or dual MYC and BCL6 rearrangements
- Genetic testing, if relevant for clinical decision making
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Leitlinie

9% | onkopedia

Diagnostik Onkopedia: Diffus groBzelliges B-Zell-Lymphom
* Gewebebiopsie, wenn moglich ganzer LK (auch im Rezidiv)
* Diagnose durch erfahrene/n Hamatopathologen/in
* Anforderung an Routine-Diagnostik

* CD 20 oder andere B-Marker+

* Ausschluss MYC-Translokation

* Cell of Origin (COO) Klassifikation (immun oder molekular)



9% | onkopedia
Fokus auf die haufigsten Entitaten

Was ist neu/anders in der
WHOHAEMS5?

Grol3zellige B-Zell-Lymphome
Follikulare Lymphome

Lymphoproliferationen und Lymphome assoziiert mit
Immundefizienz und Immundysregulation



WHOHAEMS5: Follikularen Lymphome
UMFRAGE

Berlcksichtigen Sie das Grading der Follikularen
Lymphome Grad 1, 2, 3A bei lhren
Therapieentscheidungen?

A: Ja
B: Nein
C: Ich weil} nicht.



WHOHAEMS5: Follikularen Lymphome
—m

FL grade 1-3A ,Classic” FL (optional grading 1-3A)
FL grade 3B + + Follicular large B-cell ymphoma

FL with ,,unusual cytological features”

FL with diffuse growth

Erkannte lokalisierte Sonderformen des Follikularen Lymphoms mit spez.
Klinik/Genetik/Histopath/Mikroenvironment

,pediatric type” + +
,primary cutaneous“* + +
,duodenal type“ + +
,In situ” + +

* separierte Entitat (aufgrund der Zuordnung zu kutanen Lymphomen )



Grading Follikularer Lymphome

Follikuldres Lymphom
Grad 1/2 Grad 3A Grad 3B DLBCL

Centrozyt
Centroblast




Warum wird (endlich) das Grading FL 1-3A
verlassen?

* Blastenanzahl/HPF ist ein schlechtes definierendes Kriterium
* Schlechte Reproduzierbarkeit

Eindeutig
_ . Grad 3a
Eindeutig Eindeutig
Gradl-2a . = | 1 Grad 2

Rimsza L., Haematol 2018; Kroft S, Am J Clin Path 2019; Koch K. Ann Oncol 2016



Warum wird (endlich) das Grading FL 1-3A
verlassen?

* Blastenanzahl/HPF ist ein schlechtes definierendes Kriterium.
* Schlechte Reproduzierbarkeit.

P.S.
ICH
bestimme!

Eindeutig
Grad3a

Eindeutig
Grad1-2

Rimsza L., Haematol 2018; Kroft S, Am J Clin Path 2019; Koch K. Ann Oncol 2016



Warum wird (endlich) das Grading FL 1-3A
verlassen?

* Unter aktuellen Therapien zeigt sich kein signifikanter Einfluss
des Gradings (1-3a) auf das outcome.

e Haufiges Nebeneinander FL1-3a in einem Lymphknoten.
* Molekulare Ahnlichkeit der Lymphome in der Gruppe FL1-3a.

Whalin Haematol 2018; Rimsza L., Haematol 2018; Kroft S, Am J Clin Path 2019; Bachy E., J Clin Oncol 2019; Laurent LC Am J Surg Path 2021;
Hiddemann W., J Clin Oncol 2018; Koch K. Ann Oncol 2016



Warum achtet die Pathologie dennoch auf die
/ytologie?

» Auffallige Zytologie/Hoherer Blastengehalt kann Schliissel zu
Sonderformen der Follikularen Lymphome sein, z.B. , FL3U“*.

e Zytologie kann auf Differentialdiagnose hinweisen.

» Zytologie ist wesentlich fiir DD zu reaktiver follikularer Hyperplasie

*Laurent C. et al; Am. J Surg Path. 2021




Warum wird das FL3B zum Follikularen
grolSzelligen B-Zell-Lymphom umbenannt?

Ist das FL3B klinisch néher am DLBCL als am FL 1-3a?

Bislang konnte ein unterschiedlicher klinischer Verlauf unter Therapie zwischen
FL3A versus FL3B nicht klar belegt werden.

Hsi et al. Arch Pathol Lab Med 2004; Shustik et al. Ann Oncol 2010; Wahlin et al. Br J Haematol 2011; Koch et al Ann Oncol 2016



Warum wird das FL3B zum Follikularen
grolSzelligen B-Zell-Lymphom umbenannt?

 Molekular verschieden von FL1-3a und ahnlich den DLBCL, GCB.

* Haufiges Nebeneinander FL3B und DLBCL in einem Lymphknoten, aber
seltenes Nebeneinander von FL3B mit FL1-3a.

* FL3B mit oder ohne simultanes DLBCL unterscheiden sich weder
molekular noch klinisch.

Horn H. et al, Haematologica 2011; Horn H. et al. Haematol 2018; Koch K. et al., Haematologica 2022



Warum wird das FL3B zum Follikularen
groldzelligen B-Zell-Lymphom umbenannt?

! \ 4
Follikulares
f ! \ = aDoLB;LO groRzelliges B-
0.0 ‘fooa"oc'% Zell-Lymphom
Grad 3B
klassisches FL ° :’:’

o

P )
- v J
WHO 2008  Grad 1/2 0009 00

diffuses gro3zelliges
B-Zell-Lymphom



WHOHAEMDS5: uFL ,with unusual cytological
features”

e Zytologie , blastoid“-intermediar zwischen
Centrozyt und Centroblast

* hohere Proliferation
e oft negativ fur BCL2-Translokation

... fast ein FL 3B....aber eben kein typisches FL3B"
klinisch-pathologische Korrelation hilfreich.



WHOHAEMS5: neuer , diffuser Subtyp” des FL

(ICC: ,,BCL2-R-negative,CD23-positive follicle centre lymphoma®)

IGH::BCL2 negativ  1p23 deletion

57 (27-85)
' 404
Stage I/l 75%
Median tumor size 4cm
Localisation 83% inguinal
gysTETVICa
3 9% axillar
t‘ 4 \ Bone Marrow Infiltration 5%
haufig: STAT6 Mutation, CD23 positiv Primary Diagnoses 97%

Katzenberger T. et al. Blood 2009; Zamo A. et al, Br J Haemtaol 2019; Nann D. et al; Blood Adv 2020;



WHOHAEMS5-Follikulare Lymphome

Wie wird der diagnostische Alltag aussehen?

Essential and desirable diagnostic criteria
Essential:
B-cell lymphoma composed of varying proportions of centrocytes (CC) and/or centroblasts (CB)/large transformed cells, with the dominance of CC in the

overwhelming majority of cases.
Immunophenotype compatible with germinal center B-cell origin with positivity to markers such as CD10, BCL6, MEF2B, GCET1, GCETZ2 or LMO2

Desirable:
At least partly follicular growth pattern
BCL2 or BCL6 rearrangements and/or lack of /RF4 rearrangement (in equivocal cases)
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Leitlinie 9¢ | onkopedia

Diagnostik Onkopedia: Follikulares Lymphom-Stand April 2023
* Gewebebiopsie , wenn moglich ganzer Lymphknoten
* Diagnose durch erfahrene/n Hamatopathologen/in empfohlen

* Anforderung an Routine-Diagnhostik

* Differenzierung , klassischer Typ” des FL (1-3A) versus ,,groBzelliges (3B) Follikulares B-Zell-

Lymphom*



9% [lonkopedia
Fokus auf die haufigsten Entitaten

Was ist neu/anders in der
WHOHAEMS5?

* Grolzellige B-Zell-Lymphome
* Follikulare Lymphome

* Lymphoproliferationen und Lymphome assoziiert mit Immundefizienz und

Immundysregulation



Lymphoid proliferations and lymphomas associated
with immune deficiency and dysregulation

WHO 2000-2016 benannte Entitaten assoziiert

zu speziellen Arten der Immunsuppression,
z.B. PTLD/HIV/MTX/PID.

Problem: nicht alle Formen der Immunsuppression
sind abgedeckt!



Spektrum der Diagnosen in ~50 PID-assoziierten Fallen*

Gratzinger et al /| SH/EAHP WorksHor REPORT—PART 5

ETable 20
Primary Immunodeficiency-Related Cases Submitted to the Workshop Cover the Full Spectrum n@ymphopro@
Disease™
Low-Grade Polymorphic Plasma-
Characteristic Hyperplasia MCU Lymphoma B-cell LPD CHL DLBCL Burkitt blastic
Immune ALPS XLP Chédiak-Higashi® Chédiak-Higashi® XLP (2) Wiskott®
dysregulation XLPP
DNA repair ATP Nijmegen® Bloom® Nijmegen® AT (2) CMRD
Nijmegen
Low immunoglobulin  CVID (5) CVID (2) CVID (2,67) CVvID® CVID (2,2°) IgSD (2°)
PIKC3D PIKC3D"
Combined CHARGE® CHARGE" DOCKs" A22q11.2° SCID (2°)

immunodeficiency

* Gratzinger D. et al SH/EAHP workshop report; Am J Clin Path 2017



Spektrum der Diagnosen in ~50 PID-assoziierten Fallen*

Gratzinger et al /| SH/EAHP Workstior REPORT—PART 5

ETable 20
Primary Immunodeficiency-Related Cases Submitted to the Workshop Cover the Full Spectrum of B-Cell Lymphoproliferative
Disease™
Low-Grade Polymorphic Plasma-
Characteristic Hyperplasia MCU Lymphoma B-cell LPD CHL DLBCL Burkitt blastic
Immune ALPS XLP Chédiawigashibk Chédiak—Higashk XLP (2) Wiskottk
dysregulation XLP
DNA repair ATbﬁijrnegen Bloom Nijmegen*AT (2) CMRD
& Nijmeg
Low immunoglobulin  CVID (5) CWVID (2) CVID (2_6* CVID CVID {212k IgSD (2*
PIKC3D PIKC3D
Combined CHARGE“ cHARGEEDOCKs®E A22q11.2%&CID (2

immunodeficiency

b = EBV positive

* Gratzinger D. et al SH/EAHP workshop report; Am J Clin Path 2017



Lymphoid proliferations and lymphomas associated
with immune deficiency and dysregulation

WHO 2000-2016 benannte assoziiert zu speziellen Arten der

Immunsuppression, z.B. PTLD/HIV/MTX.
Problem: nicht alle Formen der Immunsuppression sind abgedeckt!

Jede Form der ID kann variable Lymphoproliferationen/Lymphome
bedingen.

Nicht alle LPDs treten bei jeder Form der ID auf.

Der Pathologe kann in der Regel die zugrundeliegende ID nicht
erkennen.

Die EBV Assoziation ist hdufig aber variabel.



Lymphoid proliferations and lymphomas associated

with immune deficiency and dysregulation

Hyperplasias arising in immune deficiency/dysregulation

Polymorphic lymphoproliferative disorders arising in immune
deficiency/dysregulation

EBV-positive mucocutaneous ulcer

Lymphomas arising in immune deficiency / dysregulation

Inborn error of immunity-associated lymphoid proliferations
and lymphomas

WHOHAEM5

3 Bausteine fir eine korrekte Diagnose

Histopathologie

Art des Immundefektes

* Hyperplasie
*Polymorphic LPD
*EBV MCU
*Lymphom

* inborn error
* iatrogenic
cacquired HIV
* post TX (solid or BM)
* immuno senescence

Virus
* EBV
* HHVS8/KSH

BER-ISH




WHOHAEMS

Ein kontinuierliches Grundprinzip: essentielle klinische Angaben
beeinflussen die Klassifikation

Alter
Manifestationsort. Lokalisierter oder generalisierter Prozess?
Tumorverdacht oder Zufallsbefund?
Immunsuppression/Dysregulation/Syndrom
Anamnese eines Lymphoms, Transformation?
Relevante Therapien?

, Wy
/ 4




9% | onkopedia

Vielen Dank!

Prof. Dr. German Ott
Prof. Dr. Wolfram Klapper
Prof. Dr. Reiner Siebert

Danke an alle anwesenden Onkolog*Innen fir das
Vertrauen und die
enge klinisch-pathologische Zusammenarbeit.










Bewegung bei den splenischen Lymphomen

WHO-HAEM4R

Hairy cell leukaemia

Splenic marginal
zone lymphoma

Splenic diffuse red pulp
small B-cell lymphoma/
leukaemia

Hairy cell leukaemia, variant

B-prolymphocytic leukaemia

WHO-HAEM5

Hairy cell leukaemia

Splenic marginal
zone lymphoma

Splenic B-cell
lymphoma/leukaemia
with prominent nucleoli

Splenic diffuse red pulp
small B-cell lymphoma/
leukaemia

Prolymphocytic
progression of CLL



Bewegung bei den splenischen Lymphomen

SELTEN: ,Splenic B-cell ymphoma/leukemia
with prominent nucleoli”

WHO-HAEM5
WHO-HAEM4R Hairy cell leukaemia
Hairy cell leukaemia

Splenic marginal
zone lymphoma

Splenic marginal

zone lymphoma

Splenic B-cell

lymphoma/leukaemia
Splenic diffuse red pulp with prominent nucleoli @
small B-cell lymphoma/

Hairy cell IeukN variant Splenic diffuse red pulp
small B-cell lymphoma/

leukaemia

EPE—
- - - * Diagnose nach Ausschluss
ey, i * Mantelzelllymphom
* Prolymphozytenreiche Progression der CLL
* Typische Haarzellenleukamie



Bewegung bei den splenischen Lymphomen

N Neu: Splenic B-cell ymphoma/leukemia
WHO-HAEMAR e with prominent nucleoli

Hairy cell leukaemia

Splenic marginal
zone lymphoma

Splenic marginal

zone lymphoma
Splenic B-cell

lymphomal/leukaemia

Splenic diffuse red pulp with prominent nucleoli

small B-cell lymphoma/

Hairy cell leuk}u& variant Splenic diffuse red pulp
small B-cell lymphoma/
leukaemia

s
2

B-prolymphocytic leukaemia

sl * dhnelt der HZL (Milzbefall, Leukdamie
&musmanlymmﬂc
i e » aggressiver, resistent gegen HZL-Therapie
o rolymphocytic

- s * keine BRAF (oder MAP2K) Mutation
* FACS Profil ahnl. (cp2s-, TRAP-, Ann-, Cd123-, CD103+/-)
* KM-Infiltrationspattern anders



Bewegung bei den splenischen Lymphomen

RER Schwierige DD der splenischen Lymphome
nach Ausschluss HZL, MCL, CLL....

Hairy cell leukaemia

* Uberschneidende klinische, immunphénotypische
und molekulare Veranderungen

* Typische Zytologie separiert SBPLN

* Nur das Infiltrationsmuster in Milz ist bestimmend

Das ,,splenisches MZL-NOS“ wird eine haufige Diagnose
bleiben.

Prolymphocytic
progression of CLL




WHOHAEMS5-Large B-cell lymphomas:
Neue Entitat des ,fibrin-assoziieren” Lymphoms

»fibrin-associated large B-cell ymphoma“

* [okalisiert, kein Tumor, in der Regel ein Zufallsbefund
* Fibrincluster mit dichten B-Blasten
* meist EBV+

* keine Systemtherapie notig

0




-1 GroRzelliges B-Zell
Lymphom mit
IRF4-Translokation

& (LBCL IRF4r)

e,

v £
3

Tonsille eines Kindes

IRF4/MUM1




Fallbeispiel L eitlinie ‘.‘. ‘ on kopedia

Umfrage 1: Lesen von pathologischen Befunden

lhre Patientin:
* 45 j. Frau, langjahrige Colitis ulcerosa unter immunsuppressiver Therapie

* GroRer inguinaler Tumor, LDH erh6ht, B-Symptome, V.a. Lymphom

* LK Exzision. der Pathologe/in sendet seinen Befund.



Fallbeispiel Leitlinie ...' I on kopedia

Lesen von pathologischen Befunden

Der Befund:

,Komplett aufgehobene LK-Grundstruktur. Rasen CD20+ Blasten mit Zytologie von
Immunoblasten und Zentroblasten. Keine Expression von Cyclin D1 oder TdT. MYC stark
exprimiert.

CD10-, Mum1+, Ki67 90%; wenige CD3-positive T-Zellen untermengt.”

Diagnose: Lymphknoten inguinal mit Infiltraten eines Diffus groR3zelliges B-Zell-Lymphom, Non-

GCB-Subtyp.



Umfrage

. ®
Leitlinie %¢ | onkopedia
Was wdlrden Sie jetzt machen?

A Ich hefte den Befund sorgfiltig ab und behandle den Patienten leitliniengerecht als DLBCL.

B Ich fiihre ein freundliches Telefonat mit dem Befunder und bitte um eine korrekte
Nomenklatur unter Beriicksichtigung der mutmaBliche iatrogenen Immunsuppression.

C Ich bitte freundlich um Nachbestimmung des EBV-Status des Lymphoms.
D Ich bitte um eine Untersuchung des MYC-Translokationsstatus.
E Alle Antworten B-D sind korrekt.



® o
Leitlinie %¢ | onkopedia
Umfrage 2: Klassifikation der Grof3zelligen B-Zell-Lymphome

Welche Zuordnung ist korrekt?

A Diffuses Follikuldres Lymphom - aggressiv, t(14::18) positiv.

B GroRzelliges B-Zell-Lymphom der ,,immunopriviledged site” - junge Patienten, nodal.

C High grade B-Zell-Lymphom, NOS -,double hit” fiir MYC und BCL2.

D Blastoide Morphologie - assoziiert mit ,,high-grade”; Blasten mittlerer GroRe.

E Transformation - Ubergang Follikuldres Lymphom Grad 2 in Grad 3a



WHOHAEMS5 Molekulare Diagnostik im DLBCL, NOS

Molecular Subtypes

Cell-of-origin centered

Germinal center B-cell-like

- GCimmunophenotype

- mutational spectrum related to drivers of GC
development, DZ/LZ transitions, microenvironmental
interactions

Activated B-cell- like

- post-GC immunophenotype

- mutational spectrum related to BCR pathway
mutations/NFkB drivers

Genetic Subtype (new)
-  DLBCL, NOS with rearrangements of MYC and BCL6
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Diagnostic molecular pathology

Within the appropriate morphological/immunohistochemical background, exclusion of other
entities (MYC/BCLZ2, IRF4, 11q....) by any cytogenetic/molecular testing is strongly
recommended.

Clonality analysis and/or genetic profiling may be helpful, if clinically relevant.

Individual mutation testing (e.g. MYDS88) to support diagnosis in difficult cases
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