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WHO Classification of Tumours of Haematopoietic and Lymphoid Tissues 2017
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Myeloid proliferations associated with Down syndrome 169

Transient abnormal myelopoiesis associated with

Down syndrome 169

Myeloid leukaemia associated with Down syndrome 170
Blastic plasmacytoid dendritic cell neoplasm 173
Acute leukaemias of ambiguous lineage 179
Acute undifferentiated leukaemia 182
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1(9;,22)(g34.1;q11.2); BCR-ABL1 182
Mixed-phenotype acute leukaemia with t(v:11g23.3);
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Mixed-phenotype acute leukaemia, Bimyeloid,

not otherwise specified 184
Mixed-phenotype acute leukaemia, Tfmyeloid,

not otherwise specified 185
Mixed-phenotype acute leukaemia, not otherwise specified,

rare types 186
Acute leukaemias of ambiguous lineage,

not otherwise specified 187

Introduction and overview of the classification of the

lymphoid neoplasms 189
Precursor lymphoid neoplasms 199
B-lymphoblastic leukaemia/lymphoma,
not otherwise specified 200
B-lymphoblastic leukaemia/lymphoma with recurrent
genetic abnormalities 203
B-lymphoblastic leukaemia/flymphoma with
1(9:22)(q34.1:q11.2); BCR-ABL1 203
B-lymphoblastic leukaemia/flymphoma with
tiv;11923.3); KMT2A-rearranged 203
B-lymphoblastic leukaemia/lymphoma with
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B-lymphoblastic leukaemia/lymphoma, BCR-ABL 1-like 208
B-lymphoblastic leukaesmia/lymphoma with IAMP21 208
T-lymphoblastic leukaemia/lymphoma 209
Early T-cell precursor lymphoblastic leukaemia 212
NK-lymphaoblastic leukaemia/lymphoma 213
Mature B-cell neoplasms 2156
Chronic lymphocytic leukaemia/
small lymphocytic lymphoma 216
Monoclonal B-cell ymphocytosis 220
B-cell prolymphocytic leukaemia 222
Splenic marginal zone lymphoma 223
Hairy cell leukaemia 226
Splenic B-cell lymphoma/leukaemia, unclassifiable 229
Splenic diffuse red pulp small B-cell lymphoma 229
Hairy cell leukaemia variant 230
Lymphoplasmacytic lymphoma 232

IgM Monoclonal gammopathy of undetermined significance 236

Heavy chain diseases
Mu heavy chain disease
Gamma heavy chain disease
Alpha heavy chain disease
Plasma cell neoplasms
Mon-lgM monoclonal gammopathy of undetermined
significance
Plasma cell myeloma
Plasma cell myeloma variants
Smouldering (asymptomatic) plasma cell myeloma
Morn-secretory myeloma
Plasma cell leukaemia
Plasmacytoma
Solitary plasmacytoma of bone
Extraosseous plasmacytoma
Monoclonal immunoglobulin deposition diseases
Primary amyloidosis
Light chain and heavy chain deposition diseases
Plasma cell neoplasms with associated
paraneoplastic syndrome
POEMS syndrome
TEMPI syndrome
Extranodal marginal zone lymphoma of mucosa-associated
lymphoid tissue (MALT lymphomay)
Neodal marginal zone lymphoma
Paediatric nodal marginal zone lymphoma
Follicular lymphoma
Testicular follicular lymphoma Ly
In situ follicular neoplasia
Duodenal-type follicular lymphoma
Paediatric-type follicular lymphoma
Large B-cell lymphoma with [RF4 rearrangement
Primary cutaneous follicle centre lymphoma
Mantle cell lymphoma
Leukaemic non-nodal mantle cell lymphoma
In situ mantle cell neoplasia
Diffuse large B-cell lymphoma (DLBCL), NOS
T-cellfhistiocyte-rich large B-cell lymphoma
Primary diffuse large B-cell lymphoma of the CNS
Primary cutaneous diffuse large B-cell ymphoma, leg type
EBV-positive diffuse large B-cell lymphoma, NOS
EBV-positive mucocutaneous ulcer
Diffuse large B-cell lymphoma associated with
chronic inflammation
Fibrin-associated diffuse large B-cell lymphoma
Lymphomatoid granulomatosis
Primary mediastinal (thymic) large B-cell lymphoma
Intravascular large B-cell lymphoma
ALK-positive large B-cell lymphoma
Plasmablastic lymphoma
Primary effusion lymphoma
HHVE8-associated lymphoproliferative disorders
Multicentric Castleman disease
HHVE8-positive diffuse large B-cell lymphoma, NOS
HHV8-positive germinotropic lymphoproliferative disorder
Burkitt lymphoma
Burkitt-like lymphoma with 11q aberration
High-grade B-cell lymphoma
High-grade B-cell lymphoma with MYC and BCLZ2
andfor BCLE rearrangements
High-grade B-cell lymphoma, NOS
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B-cell lymphoma, unclassifiable, with features intermediate
between DLBCL and classic Hodgkin lymphoma

Mature T- and NK-cell neoplasms
T-cell prolymphocytic leukaemia
T-cell large granular lymphocytic leukaemia
Chronic lymphoproliferative disorder of NK cells
Aggressive MK-cell leukaemia
EBV-positive T-cell and NK-cell lymphoproliferative
diseases of childhood
Systemnic EBV+ T-cell lymphoma of childhood
Chronic active EBV infection of T- and
NK-cell type, systemic form
Hydroa vacciniforme—like lymphoproliferative disorder
Severe mosquito bite allergy
Adult T-cell leukaemia/lymphoma
Extranodal NK/T-cell lymphoma, nasal type
Intestinal T-cell lymphoma
Enteropathy-associated T-cell lymphoma
Monomerphic epitheliotropic intestinal T-cell lymphoma
Intestinal T-cell lymphoma, NOS
Indolent T-cell lymphoproliferative disorder of the
gastrointestinal tract
Hepatosplenic T-cell lymphoma
Subcutaneous panniculitis-like T-cell lymphoma
Mycosis fungoides
Sézary syndrome
Primary cutaneous CD30-positive T-cell
lymphoproliferative disorders
Lymphomatoid papulosis
Primary cutaneous anaplastic large cell lymphoma
Primary cutaneous peripheral T-cell lymphomas,
rare subtypes
Introduction
Primary cutaneous gamma delta T-cell lymphoma
Primary cutaneous CD8-positive aggressive
epidermotropic cytotoxic T-cell lymphoma
Primary cutaneous acral CD8-positive T-cell lymphoma
Primary cutaneous CD4+ small/medium T-cell
lymphoproliferative disorder
Peripheral T-cell lymphoma, NOS
Angicimmunoblastic T-cell lymphoma and other nodal
lymphomas of T follicular helper (TFH) cell origin
Angioimmunoblastic T-cell lymphoma
Follicular T-cell lymphoma
MNodal peripheral T-cell lymphoma with
TFH phenotype
Anaplastic large cell lymphoma, ALK-positive
Anaplastic large cell lymphoma, ALK-negative
Breast implant-associated anaplastic large cell lymphoma

Hodgkin lymphomas
Introduction

Modular lymphocyte predominant Hodgkin lymphoma
Classic Hodgkin lymphoma

MNodular sclerosis classic Hodgkin lymphoma
Lymphocyte-rich classic Hodgkin lymphoma
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Lymphocyte depleted classic Hodgkin lymphoma
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Lymphome

B-Zell - Lymphome (IgH-Rearrangement)
T-Zell - Lymphome (TCR-Rearrangement)
Hodgkin — Lymphome (IgH-Rearrangement)

Lymphome entstehen aus B- oder T-Zellen

Lymphome entstehen durch genetische Veranderungen (Mutationen)



Genetische Aberrationen
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Bedeutung der Genetik

Pathogenese der Lymphome (Krankheitsentstehung)
Diagnose
Prognose

Therapie (Pradiktion)



Lymphknoten: reaktiv oder Lymphom?




B-Zelle: Umlagerung (Rearrangement) der

Knochenmark

Immunoglobulingene
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Molekulare Klonalitatsdiagnostik - PCR

PCR
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Molekulargenetische Lymphom-Diagnostik:
IgH polyklonal
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Molekulargenetische Lymphom-Diagnostik :
IgH klonal
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Lymphom - Rezidiv vs. (gleiche) Neuerkrankung
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Lymphomdiagnose: Translokationen

Diagnose Translokation
Follicular lymphoma t(14,18)
MALT lymphoma t(11,;18)
t(14;18)
Mantle cell ymphoma t(11;14)
Burkitt lymphoma t(8;14)

Anaplastic large cell lymphoma t(2;5)
t(2;v)

Beteiligte Gene
IGH and BCL2

AP12 and MALT1
IGH and MALT1

CCND1 and IGH
MYC and IGH

ALK and NPM
ALK and div. partners



Translokationen - FISH
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A (Onkogen)
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Normal 20/2G



Translokationen - Single-Fusion FISH

A (Onkogen)

SO

Normal 20/2G Translokation 10/1G/1F
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Bedeutung der Genetik

Pathogenese der Lymphome (Krankheitsentstehung)
Diagnhose
Prognose

Therapie (Pradiktion)
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MCL — prognostische Bedeutung von TP53mut

0S PFS CIR
J == no TP53 mut (n=156) == no TP53 mut (n=156) i == TP53 mut (n=20)
100 = TP53 mut (n=20) 100 == TP53 mut (n=20) 100 == no TP53 mut (n=156)
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Years Years Years
Table 2. Multivariate Cox regression analyses (n = 147)
0s PFS CIR

Variables HR 95% CI P HR 95% ClI P HR 95% CI P
mut TP53 6.2 (2.6-14.9) <.0001 6.8 (3.4-13.8) <0001 6.9 (3.3-14.5) <.0001
mut NOTCH1 2.7 (0.9-8.6) .09 2.3 (0.9-6.3) 10 2.2 (0.7-6.5) A7
del TP53 1.4 (0.7-2.8) 37 1.5 (0.9-2.7) A5 1.7 (0.9-3.0) 10
del CDKN2A 1.3 (0.6-2.7) 55 1.3 (0.7-2.4) 40 1.3 (0.7-2.5) 43
Blastoid 1.3 (0.6-2.5) 53 0.8 (0.4-1.6) 62 0.9 (0.4-1.7) .65
MIPI-c high-risk* 1.8 (0.9-3.9) A1 2.2 (1.2-4.0) 01 2.6 (1.4-4.9) .003
mut WHSC1t 0.8 (0.3-1.9) 58 — — — — — —

Ekselung et al. Blood 2017
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Bedeutung der Genetik

Pathogenese der Lymphome (Krankheitsentstehung)
Diagnhose
Prognose

Therapie (Pradiktion)



Pradiktive Biomarker — Analyse fur
personalisierte Therapie

Diagnostic test positive
likely to benefit
from treatment

Diagnostic test negative
Unresponsive to therapy
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Genetik des diffus grosszelligen B-Zell Lymphoms (DLBCL)
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Cancer Cell

A Probabilistic Classification Tool for Genetic
Subtypes of Diffuse Large B Cell Lymphoma with
Therapeutic Implications

Graphical Abstract
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In Brief

Wright et al. identify seven genetic
subtypes ofdiffuse large B cell ymphoma
(DLBCL) with distinct outcomes and
therapeutic vulnerabilities. The
LymphGen probabilistic classification
tool that can classify a DLBCL biopsy into
the genetic subtypes is developed, which
could be used for precision medicine
trials.
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Diffuse large B-cell ymphoma (DLBCL) is the most common
type of non-Hodgkin lymphoma in adults. Around 60% of all
patients with DLBCL can be cured with the standard
treatment.
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Zusammenfassung

Lymphome entstehen aus genetisch veranderten B- oder T- Zellen
Genetische Veranderungen erklaren die Entstehnung von Lymphomen
Genetische Veranderungen ermdéglichen eine korrekte Diagnose
Genetische Veranderungen sind prognostische Biomarker

Genetische Veranderungen sind Zielstrukturen far personalisierte Therapie
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