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Aggressive B-cell lymphoma
iIncluding diffuse large B-cell ymphoms and Burkitt Lymp homa

Definitions:

Clinical features : - rapidly enlarging tumor masses and
- death within 3 years without treatment (natural history)
- N.B.: with treatment many aggressive lymphomas have a far
better prognosis than indolent lymphomas

Morphological features: - blastoid (non-cytic) cytology
- medium to large cell size
- open (pale) nuclear chromatin
- often prominent nucleoli

Immunbhistological features: - Ki-67 index > 60%,
- but the Ki-67 index should be always interpreted in
the context with the typing of the lymphoma

Genetic features: - MYC break, double or tripple hit (e.g. MYC-break + BCL2-R etc.)



Which primary lymphoma types belong to the aggressive
category?

Precursor lymphoid neoplasms
B Lymphoblastic leukemia/lymphoma NOS

B Lymphoblastic leukemia/lymphoma with
recurrent genetic abnormalities

T Lymphoblastic leukemia/lymphoma

Mature B-cell neoplasms
Follicular lymphoma (FL) grade 3b
Follicular lymphoma (FL) grade 3a ???
*Diffuse large B-cell lymphoma (DLBCL)
*Burkitt lymphoma (BL)
*Borderline lymphomas between DLBCL and BL
*Boderline lymphomas between DBCL and classical Hodgkin lymphoma



Which primary lymphoma types belong to the aggressive categ ory?

Mature T- and NK-cell neoplasms
*Aggressive NK-cell leukemia
*Adult T-cell leukemia/lymphoma, acute type
*Extranodal NK/T-cell lymphoma, nasal type
*Enteropathy-associated T-cell lymphoma
*Hepathosplenic T-cell lymphoma
«Sezary syndrom
*Peripheral T-cell lymphoma, NOS
sAngioimmunoblastic T-cell lymphoma
*Anaplastic large cell ymphoma, ALK-

*Anaplastic large cell lymphoma, ALK+



Incidence of all aggr. B-cell L. 43% u Diffuse large E..cgnl 37%

m Follicular 29%

MALT lymphoma 9%

- Mantie cell ywmphoma 7%

DLBCL m CLL/SLL 12%

® Primary med large Bcell 3%

®m High Grade B, NOS 2.5%

= Burkitt 0.8%

FOLLICULAR ® Splenic marginal zone 0.9%
LYMPHOMA

u Nodal marginal zone 2%

- Lymphoplasmacytic 1.4%



The majority of T/NK-cell neoplasms are aggressive

@ Paripharal T-call Lymphoma - NOS 258%

m Angioimmunoblastic 1B.56%

O Matural killenT-coll lymphoma 10.4%

O Adult T-cell leukemiatymphoma 9.6%
m Anaplastic lange cell [ymphoma, ALK+ EE‘J-!.|
@ Anaplastic large cell lymphoma, ALK- 5.5%

|m Enterapathy-type T-cell™ 4.7%

@ Primary cutangous ALCL 1.7%

m Hepatosplanic T-cell 1.4%
m Subcutaneous panniculilisdike 0.9%

0 Unclassifiable PTCL 2 5%

@ Other disomers 12.2%






Precursor lymphoid neoplasms
*B Lymphoblastic leukemia/lymphoma NOS
*B Lymphoblastic leukemia/lymphoma with recurrent genetic
abnormalities

T Lymphoblastic leukemia/lymphoma

Common features being present in all B-LBL and all T-L BL
oTdT +
*CD34-/+

Apropriate and reliable lineage markers

* B-LBL: CD19, PAXS5, cytCD22, they are specific if they are co-expressed and
expressed in absense of myeloid markers;

e T-LBL: cytCD3, CD7, CD2, CD5,

B-cell Receptor signaling molecule often expressed both in B-LBL and T-LBL

CD79A:
strong in B-LBL and
sweak in T-LBL




2008 WHO-Classification of the
Diffuse Large B-Cell-Lymphomas (DLBCL)










IHC: CD20+, CD10+ in 15%, BCL6+ in70%, IRF4+ in 90%, BCL2 frequent +;

Genetics: high load of SHM, biased used of VH genes (VH4/34), BCL6-R in 30-40%,
common del at 6 and gains12q,22q,and189g21; amplication of BCL2 and MALT1



Deletion

|

Deletions at 6p21.3 (HLA region) ‘

I Testis hemizygous n=6/17
m Testis homozygous n=2/17 l

1 CNS hemizygous n=4/9 I
==  CNS homozygous n=1/9

I Nodal hemizygous n=2/18
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Primary cutaneous DLBCL, leg type

IHC: CD20+, BCL2 s+,IRF4+,FOX-P1+, ABC-profile;
Genetics: frequent MYC break, BCL6-R, amplification of 18g21 including BCL2

and MALT1 genes



Lymphomatoid granulomatosis (LYG)

Definition: LYG Is an

e angiocentric and angiodestructive
lymphoproliferation

e involving extranodal sites (mostly lung),

e composed of EBV+ B cells

« admixed with abundant T cells.

e The aggressiveness is related
to proportion of B cells (= grade).




Lymphomatoid granulomatosis (LYG)
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Prognosis: death within 2 years in historical series;
LYG may progress in EBV+ DLBCL;
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IHC: IRF4+, CD38+, CD138+/-, CD20-/w+, CD79a+ in 60%, cyt Ig+ in 60%,
Ki-67+ >90%, EBV-EBER+ in 70%, LMP1- or rarely+,



ALK+ large B-cell lymphoma

IHC: CD138+, VS38+, IRF4+, usually IgA+, CD20-, C79a+, CD3-, CD30-,
Tumour cells resemble monomorphic plasmablastic lymphoma cells;

Genetics: the ALK protein is fused with another protein probably in all instances, most
fregently with clathrin due to t(2:17)(p23;923).



HHV8-associated
multicentric Castleman disease




Lare B-cell lymphoma arising in HHV8-associated
multicentric C
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IHC: LANA-1 (HHV8) antigen+, cyt-IgM+, +, kappa-, CD20+ or -, CD138-, CD38-
[+, CD27-, EBV-;
Genetics: no SHM  neoplasms of naive IgM producing plasmablasts



Burkitt lymphoma
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IHC: CD20+,CD10+, BCL6+, CD38+, CD77+, and CD43+, TdT-, BCL2- or w+, Ki-67
99%;

Genetics: MYC-break with the Ig gene as a partner in 90%; only few other genetic
alterations; consistent gene expression signature



Classification by
gene expression
profiling

Burkitt Lymphoma HIV associated
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Distinction Between the GCB and ABC Subtypes of DLEBCL
Retains Prognostic Significance With R-CHOP Therapy
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Borderline cases

e B-cell lymphoma, unclassifiable, with features
iIntermediate between
DLBCL and Burkitt lymphoma;

e B-cell ymphoma, unclassifiable, with features
iIntermediate between
DLBCL and classical Hodgkin lymphoma


















2 Burkitt-Lymphoma-cases




PAC1
PAC2
Overall survival




Summary

- The number of entities, subtypes and variants have
Increased In the 2008 WHO classification;

 However, the increase in complexity of the 2008 WHO
classification is not due to arbitrary wishes of the authors
to split but it reflects the biology of the lymphoid
neoplasms;

e The pathway-based typing might further
Increase the number of subtypes in the DLBCL category



S. Swerdlow

*Ellas Campo

*N.L. Harris

oE.S. Jaffe

oS.A. Pileri

e H. Stein

«Jurgen Thiele

«J.W. Vardimann and

numerous other lymphoma experts












Lymphoma research:

Molecular Mechanisms in malignant
Lymphoma supported by the Deutsche
Krebshilfe:

Pathology Group: Wolfram Klapper, Monika
Szcepanowski, Thomas Barth, Wolfram Bernd, Alfred
Feller, Martin-Leo Hansmann, Peter Mdller, German Ott,
Hans-Konrad Muller-Hermelink, Andreas Rosenwald,
Hans-Heinrich Wacker, Sergio Cogliatti, Michael Hummel,
Harald Stein.

Genetics Group: Carsten Schwaenen, Swen Wessendorf,
Heiko Trautmann, Jose-Ignacio Martin-Subero, Eugenia
Haralambieva, Judith Dierlamm, German Ott, Andreas
Rosenwald, Thomas Barth, Christiane Pott, Ralf Klppers,
Reiner Siebert.

Bioinformatics Group:  Maciej Rosolowski, Rainer Spang,
Hilmar Berger, Stefan Bentink, Dirk Hasenclever, Markus
Loeffler.

Project Coordination:  Benjamin Stlrzenhofecker, Hilmar
Berger, Michael Hummel, Lorenz Trimper.

Steering Committee: Reiner Siebert, Harald Stein,
Markus Loeffler, Lorenz Trimper.

Bioinformatics methodology:

Institute of Functional Genomics,
University of Regensburg
supported by the Bavarian genome
research network:

Rainer Spang, Juby Jacob, Inka
Appel, Benedict Anchang, Maria
Alice Bertolim, Claudio Lottaz,
Mohammad Javad Sadeh, Matthias
Maneck, Christian Kohler






Neue WHO-Klassifikation 2008 der
diffusen grof3zelligen B-Zell-Lymphome (DLBCL)




Neue WHO-Klassifikation 2008 der
diffusen grof3zelligen B-Zell-Lymphome (DLBCL)







Gaulard (1996): ,,BCL-2 might be considered as a new independent biologic
prognostic parameter, which, especially in diffuse large B-cell NHL, could aid
in the identification of patient risk groups” [high BCL-2 expression]

Hill (1996): “The results for clinical outcome showed a significant correlation
between Bcl-2 expression and high relapse rate, which was confirmed by
multivariate analysis”

Gascoyne (1997). ,, Bcl-2 protein expression is a strong significant predictor
of OS, DFS, and RFS in DLCLS”

Kluin (1998): ,In our cohort of patients, BCL2 protein expression was associated
with poor DFS and OS. In a multivariate analysis, BCL2 protein expression was
an independent risk factor in relation to well-defined clinical risk parameters*

....... and more



Correlation of BCL2 expression (cut-off: 30%
positive tumor cells ) with survival of DLBCL patients

German MMML all cases

LLMPP: all cases

Gascoyne 1997 (cut-off: 10%)

Igbal et al JCO 2006 p=0.001
Hill 1996 (cut-off: 10%)
No significant difference between the BCL2- Unpublished observation
positive and BCL2-negative cases X _
\ J
|

Inconsistent results









BCL-2 negative = 0 BCL-2 weakly positive/
Weakerthan T cells =1

BCL-2 moderately positive/ BCL-2 strongly positive/
approx. as strong as inT cells = 2 stronger than T cells = 3






Classification by histology, immunhistology and clinic Classification by
gene expression

Burkitt Lymphoma :
- classical HIV associated
- atypical (Burkitt-like)

(sporadic

B-cell lymphoma w GCB-signature

- Immunoblastic

- Anaplastic ABC-signature

- T-cell rich
- Plasmablastic

Mediastinal PMBL-signature

Primary effusion




