CHF 12.- Jahrgang 1512019 ISSN 1991-2838

~

NEM
Journal Watch

OII)EI%II)(I)NN(S} Hamatologie
& Onkologie

ASCO ANNUAL MEETING | ab Seite 61

Grosse und kleine
Fortschritte in der
Krebstherapie

SOHC | ab Seite 48
2. Schweizer Jahrestagung

N ¥ . ‘. 3 J 3 - a,/ p " "% '
5 s ) » "/ "%
MEDIZIN IM FokUs : ‘.\l 5 - " ) ;~ ‘./
+ 4 ‘ : N a ‘
‘ -



L. de Leval, Lausanne

KONGRESS

ICML

New Data in the Molecular Pathology of
T-Cell Lymphomas

Peripheral T-cell ymphomas (PTCLs) comprise a heterogeneous group

of malignancies derived from mature T- or natural killer (NK) cells,

representing less than 10 % of all non-Hodgkin lymphomas. With few

exceptions, PTCLs are usually aggressive. Recent findings in molecular

pathology have led to a significant improvement of disease subtype

classification and understanding of cancer signaling.

here are about 30 PTCL entities in the

current World Health Organization
(WHO) classification of lymphomas,
grouped according to their clinical presen-
tation into predominantly leukemic, or as
primarily nodal, extranodal or cutaneous
diseases (Table 1).1

Novel data derived from high-through-
put genomic studies have contributed to
refining diagnostic and classification cri-
teria of PTCLs and to a better understand-
ing of their pathogenesis (Figure 1).2
Mutations and copy number variations
(CNV) frequently target different classes
of epigenetic modifiers, T-cell receptor
and co-receptors signaling pathways, and
components or regulators of the Janus
kinase (JAK)/signal transducer and acti-
vator of transcription (STAT) pathway.
Although a few variants are characteristic
of certain PTCL subtypes, there is an over-
lap in the mutational landscapes of dif-
ferent entities. Immune evasion has also
emerged as another oncogenic mecha-
nism in PTCLs. Programmed cell death-1
ligand-1 (PD-L1) is expressed at variable
frequencies in different diseases, suggest-
ing that PD-1 blockade may represent an
efficient therapy in some patients; how-
ever, because PD-1 also acts as a tumor
suppressor which is inactivated in a frac-
tion of PTCLs, PD-1 checkpoint inhibition
may also potentially lead to unwanted
effects.® Constitutive genetic background
may confer susceptibility to PTCL de-
velopment, as suggested by HLA associa-
tions to celiac disease and enteropathy-as-
sociated T-cell lymphoma; also demon-
strated by the recent finding of germline
hepatitis A virus cellular receptor 2 (HA-
VCR2) mutations altering T-cell immuno-
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globulin and mucin-domain containing-3
(TIM-3) in subcutaneous panniculitis-like
T-cell lymphomas with hemophagocytic
lymphohistiocytic syndrome.*

Cell of origin is a major determinant of
PTCL biology. Neoplasms of the innate
lymphoid cells (NK, NK-like T- and gam-
ma-delta T-cells) are predominantly ex-
tranodal, cytotoxic and - with the exception
of T-cell large granular lymphocytic and
chronic NK cell leukemias - frequently
highly aggressive. Lymphomas of the ad-
aptive immune system (derived from al-
pha-beta CD4+ or CD8+ T-cells) constitute
the majority of PTCLs and often involve
lymph nodes. This review will focus on no-
dal PTCLs.

Nodal lymphomas of T-follicular
helper (TFH) derivation

Cell derivation from CD4+ TFH cells is
the defining feature of the most prevalent
group of nodal lymphomas including
angioimmunoblastic T-cell lymphoma
(AITL) and related entities (follicular
T-cell lymphoma and nodal lymphoma
with a TFH phenotype). AITL typically
manifests with systemic symptoms and
biological abnormalities and consists of a
polymorphous infiltrate comprising of
TFH neoplastic cells within an abundant
polymorphous microenvironment associ-
ated to proliferation of veinules and fol-
licular dendritic cells.® In addition to
sharing a TFH immunophenotype and
gene expression signature®, these lym-
phomas disclose a rather homogeneous
mutational landscape which recapitulates
a multi-step oncogenic process. This typi-
cally consists of epigenetic deregulation

KEYPOINTS

® Recent progress in the mole-
cular characterization of
PTCLs have substantially
improved their classification
and our understanding of the
oncogenic pathways operat-
ing in different entities.

® The unique mutational
landscape of TFH-PTCL
opens the field for using
emerging epigenetically- or
signaling-modulating thera-
pies.

® Systemic ALCLs comprise
genetically distinct defined
subgroups associated to dis-
tinct clinical features.

® The notion of cell of origin is
an important determinant of
PTCL biology and classifica-
tion. This concept will likely be
expanded to delineate PTCL-
NOS subgroups.

(ten-eleven translocation-2 [TET2] +/-
DNA (cytosine-5)-methyltransferase 3A
[DNMT3A] mutations, often occurring at
early stages in hematopoietic progeni-
tors)” &, and second hit mutations includ-
ing a hotspot Ras homolog gene family,
member A (RHOA)!”V mutation in up to
80% of cases and other gain-of-function
mutations targeting the T-cell receptor
signaling pathway (phospholipase C,
gamma 1 [PLCG1], CD28, PIK3 compo-
nents, caspase recruitment domain-con-
taining protein 11 [CARDI11], ...).% 10
Moreover, fusions involving spleen tyro-
sine kinase (SYK) and interleukin-2-indu-
cible T-cell kinase (ITK), CD28 and
cytotoxic T-lymphocyte-associated protein
4 (CTLA4) or CD28 and inducible T-cell
co-stimulator (ICOS) are detected at low-
er frequency.!! Isocitrate dehydrogenase 2
(IDH2) mutations at the R172 residue re-
sulting in production of an oncometabol-
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Mature T-cell neoplasms Changes and novelties

Nodal

Angioimmunoblastic T-cell ymphoma

Lymphoma of TFH, the prototypic and largest
entity in the spectrum of nodal lymphomas of
TFH origin (an umbrella category which also
encompasses follicular T-cell ymphoma and
nodal peripheral T-cell lymphoma with TFH
phenotype)

Follicular T-cell lymphoma

Formerly classified as a variant of PTCL-NOS;
now classified as an entity in the spectrum of
nodal TFH lymphomas

Nodal peripheral T-cell lymphoma with TFH
phenotype

Formerly not identified as an entity and
included in PTCL-NOS

Anaplastic large cell ymphoma, ALK-positive

Anaplastic large cell ymphoma, ALK-negative

Formerly provisional, now a definitive entity.
Genetic subsets (DUSP22 rearrangements,
TP63 translocations) with distinctive molecular
and pathological features and clinical outcome.

Peripheral T-cell ymphoma, not otherwise
specified

Requires the exclusion of a TFH immunopheno-
type. Molecular subsets defined on the basis of
gene expression signatures and expression of
TH1 versus TH2 transcription factors, may be
clinically relevant but are not yet advocated to
be assessed in diagnostic practice

Extranodal

Extranodal NK/T-cell ymphoma, nasal type

Enteropathy-associated T-cell lymphoma

Formerly type | enteropathy-associated T-cell
lymphoma, usually associated to celiac disease

Monomorphic epitheliotropic intestinal T-cell
lymphoma

Formerly type Il enteropathy-associated T-cell
lymphoma; considered as a separate entity due
to lack of association to celiac disease and
distinctive pathological features; the designa-
tion “monomorphic epitheliotropic” refers to
characteristic morphological features of this
neoplasm

Indolent T-cell lymphoproliferative disorder of
the gastro-intestinal tract

New provisional entity to designate clonal but
indolent lymphoproliferative disorders of the
gastrointestinal tract; a variety of immunophe-
notypes may be encountered; some cases may
progress to overt lymphoma

Hepatosplenic T-cell lymphoma

Subcutaneous panniculitis-like T-cell ymphoma

Limited to cases of alpha-beta derivation; may
be associated to autoimmune disorders; good
prognosis

Breast implant-associated anaplastic large cell
lymphoma

New provisional entity; similar to ALK-negative
anaplastic large cell lymphoma; no transloca-
tions

Table 1: Main nodal and extranodal mature T-cell neoplasms according to the 2017 WHO classifi-
cation of lymphomas (adapted from', with summary of changes and novelties in comparison to the

previous edition)
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ite® are present in about one third of AITL
cases.'? Transgenic mouse models with
expression of RHOA®!”V in the T-cell com-
partment demonstrated the role of
RHOAS?7V in T-cell development and TFH
differentiation and in inducing autoim-
munity. However, additional TET2 inac-
tivation is required for lymphoma de-
velopment, and these mouse tumors are
dependent on ICOS/PIK3/mechanistic
target of rapamycin(MTOR) signaling.'3

Anaplastic large cell lymphomas
(ALCLs)

ALCLs have in common a large-cell ana-
plastic morphology, strong CD30 expres-
sion, and frequent phospho-STAT3 activa-
tion. Systemic cases (anaplastic lymphoma
kinase (ALK)-positive and ALK-negative)
represent 15-20% of non-cutaneous PTCLs.
In ALK-positive ALCL, which occurs mainly
in children or young adults and has an
excellent overall prognosis, ALK fusion pro-
teins resulting from the fusion of ALK to
various gene partners, most commonly
nucleophosmin (NPM1), drive lymphomagen-
esis by several mechanisms, among which
activation of STAT3 plays a prominent role.
ALK-negative ALCL tends to occur in older
individuals and encompasses clinical and
genetic heterogeneity. Those with rearrange-
ment of the dual specificity phosphatase 22
(DUSP22) locus at 6p25 (one third of the
cases) have unique molecular features -
lack of STAT3 activation, DNA hypo-
methylation and an immunogenic pheno-
type'# -, and frequently harbor a hotspot
MSCE6K mutation in the musculin gene,
which drives cell cycle progression, and can
be targeted with bromodomain and extra-
terminal motif (BET) protein inhibi-
tors.l> DUSP22-rearranged ALCLs have
been reported to usually have a good out-
come, but this was not confirmed in a
recent study.'® The small subset of ALK-neg-
ative ALCLs with tumor protein 63 (TP63)
rearrangements (2-8 % of the cases) has a
very poor outcome.!” In addition, a sub-
group of ALK-negative ALCLs have STAT3
activation resulting from rearrangements
of other tyrosine kinase genes (non-receptor
tyrosine-protein kinase [TYK2], ROSI, fyn
related src family tyrosine kinase [FRK])
and/or JAK and/or STAT3.1* Downregula-
tion Wiskott-Aldrich syndrome protein
(WASP) was recently identified as another
oncogenic pathway in ALCLs, which could
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Figure 1: Overview of the main nodal PTCL entities.

lymphoma; TCR, T-cell receptor

be exploited as a therapeutic vulnerability
by increasing mitogen-activated protein
kinase (MAPK) activation.!®

Breast implant-associated (BIA)-ALCL is
a peculiar form of ALK-negative ALCL oc-
curring as a rare complication of breast
implants.!® Most cases confined to the pe-
riprosthetic effusion and capsule (seroma
or “in situ” lymphoma) have excellent out-
comes; a minority of patients present with
a tumor mass, which is an adverse prog-
nostic factor. BIA-ALCL does not harbor
recurrent translocations found in other
ALK-negative ALCL. Conversely, activation
of STAT3 is common and recurrent muta-
tions of STATS3 or, less commonly, JAKI or
suppressor of cytokine signaling 1 (SOCSI),
have been reported.?? Chronic inflamma-
tion elicited by silicone-derived products
or bacteria adherent to the prosthesis (in
particular Ralstonia pickettii) likely play a
role in triggering polyclonal lymphocyte
activation, proliferation and expansion
through the release of cytokines like inter-
leukin (IL) 6 and 10.2! Supervening ge-
netic alterations would represent an addi-
tional step in the transformation process to
a malignant monoclonal proliferation.

Peripheral T-cell ymphoma, not
otherwise specified (PTCL-NOS)

PTCL-NOS is a heterogeneous group of
cases not fulfilling the criteria for more
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SALCL, systemic ALCL; F-TCL, follicular T-cell

“specific” PTCL entities. Some cases
are associated with infection by the
Epstein-Barr virus (EBV). Gene expres-
sion profiling has unraveled molecular
subgroups with differential expression of
master T-helper 1 (TH1) or TH2 cell-as-
sociated transcription factors (T-box
transcription factor [TBX21] and GATA3,
respectively) and their associated target
genes. GATA3-positive PTCL-NOS and
those with a cytotoxic phenotype were
associated with a worse outcome in com-
parison to TBX21-positive or non-cytotox-
ic tumors.?? Genetically, PTCL-GATA3
exhibit greater genomic complexity with
frequent loss or mutation of tumor sup-
pressor genes targeting the cyclin-de-
pendent kinase Inhibitor 2A/B [CD-
KN2A]/B-TP53 axis and phosphatase
and tensin homologue/phosphoinositide
3-kinases (PTEN/PI3K) pathway. The
PTCL-TBX2 subgroup has fewer CNVs,
and is enriched in mutations of genes
regulating DNA methylation.?® Loss of
CDKNZ2A is a factor of adverse prognosis
in PTCL-NOS in general and in the GA-

TA3 subgroup. [ |
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