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Peripheral T -cell lymphoma, NOS



Lymphoma Categories in WHO Classification
2017 Revision

Precursor lymphoid neoplasms 9/ 1
Mature B -cell neoplasms 50
Mature T -cell and NK -cell neoplasms 28
Hodgkin Lymphoma 5
Histiocytic and dendritic cell neoplasms 9
Immunodeficiency -associated 8

lymphoproliferative disorders

93



T/NK -cell Lymphomas 1 WHO 2017
5 General Disease Categories

L eukemic or Disseminated

Extranodal

Cutaneous
Nodal

Immature / Lymphoblastic



T/NK -cell Lymphomas 1 WHO 2017
Leukemic or Disseminated

T-cell prolymphocytic leukemia

T-cell large granular lymphocytic leukemia
Chronic lymphoproliferative disorders of NK cells
Aggressive NK -cell leukemia

Adult T -cell leukemia/lymphoma

Systemic EBV+ T -cell lymphoma of childhood



T/NK -cell Lymphomas 1 WHO 2017
Extranodal

Extranodal NK/T -cell lymphoma, nasal type
Enteropathy -associated T -cell lymphoma (ETL)

Monomorphic epitheliotropic intestinal T -cell
ymphoma (MEITL)

Hepatosplenic T -cell lymphoma
ndolent T -cell LPD of Gl tract
Breast implant -associated ALCL




T/NK -cell Lymphomas I WHO 2017
Cutaneous

Mycosis fungoides
Sezary syndrome
Primary cutaneous CD30+ T  -cell LPD
Lymphomatoid papulosis
Primary cutaneous ALCL
Subcutaneous panniculitis  -like T -cell ymphoma
Primary cutaneous gamma  -delta T -cell lymphoma

Primary cutaneous CD8+ aggressive

epidermotropic cytotoxic T  -cell lymphoma

Primary cutaneous acral CD8+ lymphoma

Primary cutaneous CD4+ small/medium T -cell LPD
Hvdroa vacciniforme -like LPD



T/NK -cell Lymphomas 1 WHO 2017
Nodal

Mature immunophenotype

Peripheral T -cell lymphoma NOS

Nodal PTCL with TFH phenotype
Follicular T -cell lymphoma, NOS
Anaplastic large cell ymphoma, ALK+
Anaplastic large cell lymphoma, ALK -
Angioimmunoblastic T  -cell lymphoma

Immature (usually TdT+)
T-lymphoblastic lymphoma / leukemia



T/NK -cell Lymphomas
Frequency

M Peripheral T-cell Lymphoma
~ Angioimmunoblastic
™ Natural killer/T-cell lymphoma
Adult T-cell leukemia/lymphoma
B Anaplastic large cell lymphoma, ALK+
0 Anaplastic large cell lymphoma, ALK-
Enteropathy-type T-cell
Primary cutaneous ALCL
B Hepatosplenic T-cell

M Subcutaneous panniculitis-like
Unclassifiable PTCL
Other disorders

International Peripheral T -Cell and NK/T -Cell
Lymphoma Study J Clin Oncol 26: 4124, 2008




T/NK -cell Lymphomas

Classification Predicts Overall Survival

Common Types

Uncommon Types

Overall Survival (%)
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T-cell Immunity - 2 Types

Innate

Evolutionarily older

Mucosal surfaces

First line of defense; nonspecific response

Includes NK cells, A/ U T-cells, macrophages,
dendritic cells

Adaptive/acquired
Specific and long lasting iImmune response
Requires VDJ recombination of U/ &



T-cell Lymphomas Derived from Immune Systems
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Therapy for PTCL Patients

Standard therapy

CHOP or CHOEP
Followed by autologous stem cell transplant

When patients are refractory or relapse

No consensus therapy

Brentuximab vedotin (anti -CD30+toxin)
Epigenetic modifiers (e.g. romidopesin)
Mogamulizumab (anti -CCRA4)

Alisertib (inhibits aurora kinase A)
Lenalidomide; PD1/PD -L1

For now, classification has little impact on treatment

Br J Haematol 176: 851, 2017
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Angioimmunoblastic T  -cell Lymphoma
Definition

A peripheral T -cell lymphoma characterized
by systemic disease, a polymorphous
infiltrate involving lymph nodes with a
prominent proliferation of high endothelial
venules and follicular dendritic cells. EBV
positive B -cells are nearly always
present é. The disease 1 s ¢
and seen mainly in older patients.

2017 WHO book, p 407



Angioimmunoblastic -cell Lymphoma
Symptoms and Physical Findings

Generalized lymphadenopathy
B symptoms

Splenomegaly

Hepatomegaly

Skin rash

Ascites/effusions

94-97 %
68-85 %
70-73 %
52-72 %
48-58 %
23-37 %



Angioimmunoblastic -cell Lymphoma
Laboratory Findings

Hypergammaglobulinemia 50-83 %
Autoantibodies 66-77 %
Elevated LDH 70-74 %
Anemia 40-57 %
Elevated ESR 40 -45 %

Eosinophilia 30-40 %



Angioimmunoblastic T  -cell Lymphoma
Pattern |
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Angioimmunoblastic -cell Lymphoma
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Angioimmunoblastic T  -cell Lymphoma
High Endothelial Venules
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Angioimmunoblastic T  -cell Lymphoma
Clusters of Clear Cells




Angioimmunoblastic T  -cell Lymphoma
Immunohistologic Features

T-cell antigens +

CD4 +

CXCL13 +/ -
CD10 +/ -
BCL-6 +/ -
PD-1 +/ -

Difficult to show aberrancy in pattern |

Increased dendritic cells (CD21+, CD23+)

Scattered large reactive CD20+ cells
common



Angioimmunoblastic T  -cell Lymphoma




Angioimmunoblastic T  -cell Lymphoma
EBV infects B -cells

F “l"

EBV - black CD20 - brown




Angioimmunoblastic -cell Lymphoma
Molecular Features

80-90%  T-cell receptor gene rearrangements

20%  /GH rearrangements

90%  Cytogenetic abnormalities

Trisomy 3, 5, or X



Gene expression signatures delineate biological and prognostic
subgroups in peripheral T-cell lymphoma

Javeed Igbal,' George Wright,” Chao Wang," Andreas Rosenwald,” Randy D. Gascoyne,” Dennis D. Weisenburger,”
Timothy C. Greiner,' Lynette Smith,” Shuangping Guo,' Ryan A Wilcox,” Bin Tean Teh,” Soon Thye Lim,” Soon Yong Tan,”
Lisa M. Rimsza,” Elaine S. Jaffe,'” Elias Campo,"" Antonio Martinez,'" Jan Delabie, ™ Rita M. Braziel, ™ James R. Cook, '
Raymond A. Tubbs,' Geman Ott,"™ Eva GEisslnqer' Philippe Gaulard ' Pier Paolk lealuqa.” Stefano A Pilen,'”
Wing Y. Au,"™ Shigeo Nakamura, ~ Masao Seto,” Francoise Berger,”™ Laurence de Leval”' Joseph M. Connors,”

James Armitage,” Julie Vose,™ Wing C. Chan,” and Louis M. Staudt* for the Lymphoma Leukemia Molecular Profiling
Froject and the International Pernpheral T-cell Lymphoma Project

GEP profile of AITL shows
T-follicular helper cell profile (TFH)
Genes related to B  -cells, FDCs, and blood vessels

ALCL ENKTL

Blood 123: 2915, 2014
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AITL arises from T -follicular helper cells of GC

TFH cells interact with GC B cells and promote
survival, 1G class switch and somatic mutation

TFH cells suppress T -cell immunity
TFH cells
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Angioimmunoblastic T  -cell Lymphoma
A Neoplasm of TFH Cells




Angioimmunoblastic T  -cell Lymphoma
Specificity of TFH Markers

Lymphoma CD10 BCL6 PD1 CXCL13
Type
AITL 75.0 66.7 03.8 97.9
PTCL, NOS 9.9 8.6 17.3 21.0
ALCL, ALK- 0.0 28.6 7.1 7.1
ALCL, ALK+ 0.0 68.4 0.0 0.0
NK/TCL 0.0 27.3 0.0 54.5
T-LBL 27.3 9.1 0.0 0.0

J Clin Pathol 64: 319, 2011



Criteria for a TFH Immunophenotype

2 TFH markers required for diagnosis
3 TFH markers is better
CD10, BCL6, PD1, CXCL13, ICOS

CD57, CD28, CD40L, SAP



Genes commonly mutated

RHOA
TET2
DH2
DNMT3A
PLCG1
CD28
PI3K
CTNNB1
GTF2l

Blood 128: 1490, 2016
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Angioimmunoblastic T -cell Lymphoma
Common Pathways Shown by NGS Results

RHOA

nvolved in actin cytoskeleton
Downstream of TCR activation

TET2, IDH2, DNMT3A

Epigenetic chromatin modification

PLCG1, CD28, PI3K

T-cell activation

Blood 128: 1490, 2016
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Peripheral T -cell Lymphoma with a TFH
Immunophenotype
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PTCL with a TFH Immunophenotype

Need 2 TFH markers for diagnosis and 3
TFH markers is preferred

There iIs overlap with AITL
Patients can relapse with AITL
Shared immunophenotype
Shared mutations

PTCL with TFH immunophenotype Is closely
related to AITL at genetic level
Morphology not typical of AITL
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Peripheral T -cell Lymphoma NOS
Morphologic Spectrum

Small cell



Peripheral T -cell Lymphoma NOS

-Sternberg Cells

Associated with Hodgkin/Reed




Peripheral T -cell Lymphoma NOS
Lymphoepithelioid (Lennert -like)

Often CD8+ (no T ¢, markers)
Clinically indolent
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cell Lymphoma NOS

Peripheral T -

Cytotoxic and EBV+




