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PTCLyeta diagnostic challenge & ammetmedicalneed

V Raredisease$geographiwariations)
V Greatclinicopathologicheterogeneity
V >30entitiesin theupdatedclassifications

Diagnostic challenges

A Tumorscellscanbe sparse abundant
reactiveinfiltrate, +respect of the
architecture

A Tumorscellscanbe accompaniedy
atypicalcellsof other lineage (ex HRS
like cellsin TFHL)

A Patients carpresentclinicallywithout
obvioustumor
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International T-cell lymphoma project, J Clin Oncol, 2008
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A Anaplastic large cell lymphoma, ALK+ OS
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Classification(s) of mature T- and NK-cell neoplams

Leukemic

AT-cellprolymphocytideukemia
wT-celllargegranularlymphocyticleukemia
(LGL)

wChronicLPD of NIells

wAdult T-cellleuk/lymphoma(ATL/L, HTLV1)

Nodal

Extranodal

EBV

Follicularhelper TCL (TEFBymph

- TFH lymphoma, AlHype (AITL)
- TFH lymphoma, follicular type
- TFH lymphoma, NOS

EBV+ T/NKymphomagd leukemias

A ExtranodaNK/T-cell ymphoma, nasal type
A Aggressive NKcell leukemia

A Primary nodal EBV+@ell/NK-cell ymphoma
EBV+ T/NKPDsf childhood

A HydroavacciniformeLPD

A Severemosquito biteallergy

A Chronicactive EB\isease systemic(T& NK)
A Systemi&EBV+ Telllymphomaof childhood

PeripheralTCL, NOS

W
wEnteropathyassociatedl CL
wType Il refractory celiac disease

wMonomorphicepitheliotropic intestinal TCL

wlntestinal Tcell ymphoma, NOS
wlndolent clonal TLPD of the Gl tract
wlndolent Nkcell LPD of the Gl tract
wHepatosplenicTCL

ALCL, ALK +
ALCL, ALK

Breastimplant-associatedALCL

Cutaneous

uMycosisfungoides
uSeézarysyndrome
oPrimarycut. CD30+ LPD

-LyP

- Iry cut ALCL
wPrimarycut smallmed CD4+ LPD
wSubcutpanniculitislike TCL
wPrimarycutg /T@L
wPrimarycutaneousacralCD8+ fcellLPD

wPrimarycutaneousCD8+aggressive
epidermotropiccytotoxic TCL




And In the practice ?
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wDense Jcellinfiltrate # T-cell
lymphoma
- Even when cytological atypia
- almost when cytotoxic (CD8+)

wViral infectionsdysimmunesconditions

La 09.*3 X®0
P 1 { %X

A Non suppurative histiocytic
necrotizing lymphadenitis (Kikuchi &
Fujimoto)
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Not over interpret core biopsies ++!



V A 15 yo girl, Bsymptoms hypermetabolic
polyADE X
V Absence ofnfectiouscontext

CD20rollicles
CD68+ histiocytesxpressingMPO
CD1234plasmocytoidcells

No T-cellclone

cC. C.C C:

. Non suppurativehistiocyti tis(proliferati
g A look for auto-immune disease(Lupus)
- A «consistentwith » Kikuchi andFujimoto lymphadenitis
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A Even if dens@filtrate with atypia

A AboveallwhenCD8+ V Importance architecture
- focal!!

+ANHza | Y LazX - cytology
Kikuchi ‘ V «Aberrant» Fcell phenotype
ALPS V EBV

V Clonality

V SequencingNGS)

V Clinicalcontext!!!

Goodinternal

positive
controls

Antigenloss Vil el
CD3, CD5, CD2, CD : - Ao
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Classifying PTEGL Y ¥ A N&A

A (clinical context) w Leukemic?
A age, w Lymphoblastior mature
A site of the (PTCL) ?
biopsy w If PTCL, nodal @mutaneousor

A morphology extranodalpresentation?




2 ¢ Exclude a lymphoblasticcell lymphomaleukaemia

A Children, young adultsnediastinal masscervicaladenopathies+ leukemic
features

A Monotonous, «blastic», mitoses

A TdT+, CDla+ (50%), CD1Q+ZD34/+, Ki67 high

A Translocations TCenes deletion/translocation TALINOTCHY dzii | G A 2y & 4

Mediatinal biopsies: Absence dadpithelial meshwork(CK)!



31T Which PTCL entity?

T a
Morphology “*ma‘ﬁ
"‘..r?“_ﬁ“.‘
Age A S ,| Iry cutaneous TCL
Blpqsysne S %oy D3 (CTCL)
Clinicalcontext | | | ‘ |
nodal Extranodal Hepatosplenic TCL
— —>
TFH Lymphoma | < I I~ (HSTL)
MEITL
\ 4
it%t iILKKJr Nasal-type EATL
NK/T-cell L Indolent clonal T-cell LPD of the
PTCINOS ? Gl tract

I Adult T-cell ymphoma/leukaemia (HTLV1) can show a wide spectrum of pathological aspects!



417 PTCL with nodal presentation

Cor0 T Fe. egy===| TFH lymphoma (AITL-type)

/ Large cell, / ALCL ALK+

sinusal = | ALK
Nodal el i \
ALCL ALK-

Nodal involvement by extra-nodal PTCL

Cyto. Variable -
Context+++ d
Cyto. Variable ==p| Other TEH lymphoma

Small lymphocytes (monomorphic) :
- is it a lymphoma?

I ATLL can reproduce almost the full morphological spectrum of PTCLs..
(*) EBV+ : primary nodal T/NK cell lymphoma
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51 Anaplastlc Iarge cell ymphoma (ALCL)
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Cutaneous ALCL
ALK-negative
Breast implant ALCL
ALK-negative
¢ Hallmark » "= |

A unn‘orm morphologybut ‘severaldiseases




The bestdelineatedentity: ALCL, ALK+
t(2;5) | NPM I ALK i::1:&\0/705

t(2; X) | X [ ALK [o5

Translocationinvolving the ALKgene
A ALK fusiomroteins NV RS

CD30+ (3.”:9”5), ALK+EMA+, t(2;5) : NPM-ALK fusion
often CD26/CD3/CD5/CD2/CD*F, CD4+,
TIA1+GrBrf+

Childrenandyoungadults
Adenopathiesextranodalsites frequent
GalAys 02yS3IXU

Critical to perform ALK staining!

- Diagnostic utility

- Prognostic relevance

-Targetable for therapyQrizotini
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(° )Oschlies et al. Haematologica 2013 Sibon D et al.. J Clin Oncol. 2012



ALCL, ALK + > ALkften « null »-cell phenotype

CD30+, EMA+, ALK +
CD3¢ (~75% )

CD4+ (5/0%)

Activated cytotoxic profile
TCRearrangement(90%)
EBV
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Il CD450ften negative
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Il Evenwhen CD45, CD20, CD3 aregativeand EMA +, ALG& possible andoerform CD30staining!!!



ALCL, Al-Ka distinct entltybut geneticallyheterogeneous
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SlbonD et al/Haematologice2022
FISH DUSP22/IRF4 (6p

DUSP2zZearranged ALCLs (280%) DUSP2zhon rearranged ALCLs (60%)

U  SystemicALK ALClwith unique molecularfeatures
- somemorphologicdifferences
- lessEMA+ Jesscytotoxic profile
- distinctgenesignature Jackof STAT3 activation

DUSP2RX

- DNAhypomethylation

- expression of Cdntigens TRIPLE

- MSC E116Kutation (35%) NEGX TP63R
- clinical relevance debated 2.8%

U Also seen in cdALCL andymphomatoichapulosis

Fldmanet al. Blood, 2019..uchtelRA et al. Blood 2018uchtel et al. Blood 2019;
Fitzpatrick M et al. AJSP 2021



Prognostiaelevance ofjeneticalterations in systemicALCL

B Overall Survival by Genetic Subtype
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p<0.0001 :

0 24 48 72 96 120 144 168 192 216 240
Months After ALCL Diagnosis

Castellar et al. Blood 2014

Gene rearranged
- ALK
w— [)/SP22
— TPE3
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SibonD et al. Haematologica 2022

Implications fortherapy
-BV (CH(O)EP)
- Crizotinip BETD K 0 X

Horwitz et al. Lancet 2018
Siboret al. Haematologic®2019
Horwitz et al. Annals Oncol 2022



Many (other) PTCLsnay express CD30
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100%

TNFRSF8
90% BATF3
80% TMODL Transformed MF
70% W score 4 (>75%) LyP
60% I score 3 (50-759
50% O score 2 (25-49%

M score 1 (5-24%)
Oscore 0 ALCL,
ALK-

40%
30%
20%
10%

O% T T L L
ALCL PTCL AITL ENKTL  EATL ATLL HSTL
NOS

Bossard C , Blood, 2014

The appropriate cut-off value of CD30 expression correlating with the antitumor activity of B-vedotin still needs to be determined

Bossard et al. Blood 2014; Sabattini, Hematologica 2013
Agnelli et al. Blood 2012; Bisig et al. Haematologica 2013



] 35-year-old man with large sinonasal mass
2 T - | - (> &

. = . -.-.." o ~
P — . ’T-,f"
v ‘. .7‘ » - '.
‘r‘, '\’. ". - - .
- - - - - . -
- - ; . - YO ..
; ; _ . g 3
= s ' L T RS 2 =

. P . 2o

CD20-CD3-/ +CD4 " Extranodal NK/T cell Lymphoma

Cytotoxic



5T (Nodal) TFH lymphoma

V Localizan germinal center
V  Providehelp to Bcells
A Class switch
A Somatichypermutation
FPTCL Rk
> AITL Follictype
Othernodal PTCL
with TFHphenotype
AThe largest PTCL disease, witsubtypes
AShare a unique TFH profile and genetic landscape: TF Hym p h om

ATFH markers (CD10, BCL6, CXCL13, PD1, ICOS..)
ATFH gene signature,
AMutational landscape

AA large pathological spectrum and combination of patterns



A TFHlerivationwhichimprintsthe pathologicalnd
clinicalfeatures

- Advanced stage (II1/1V) ¢34 %

- B symptoms 52¢ 86 %
- Polyadenopathies  81¢ 100%
- Xinrash 38¢ 58 %

- Positive Coombs test 3275 %
- Hypemglobulinemia 30¢ 83 %

Manifestations of immune

dysregulation Mourad et al. Blood 2008

L de Leval et aHaematologic2015
TokunagaBlood 2012
Advanj Blood 2021



@ A unigue TFHerivationand mutationallandscape
with pathologicalcorrelations
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TFHymphoma

a newdesignationfor a singleentity with 3 subtypes

Angioimmunoblastietype

Folliculartype

Not otherwise specified

Diffuseinvolvementand FDC expansion Folliculanymphomalike

Or
perifollicularwithout FDC expansion

EBV +/B-blasts
Increasedvascularity(+)
Polymorphousnvironment
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Or
PTGdike (with FDC% IgD+ Rellg

EBV +/B-blasts-/+

Increasedvascularity-/+

ICC: TFiymphoma
WHO: Nodal TFlymphoma

(NOS)

Diffuse and no FDC expansion
Or
T-zone pattern

EBV +/ B-blasts¢/+
Increasedvascularity(-)
Polymorphousnvironment-
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AITL 7 Diagnostic criteria-

Architecture, vascular hyperplasia (HEV), open sinus

Clear cells, (moderate) atypias highlighted by IHC with T-cell markers CD3+, CD5+
(small:medium-sized nuclei, abundant cytoplasm):

- CD10+

- Expression of other TFH markers (CXCL13, BCL6, PD1, ICOS)

- Weakly CD30-positive

Irreqular hyperplastic FDC meswork (CD21, CD23, ....)
Scattered CD20+/PAXS5 large B cells dispersées

Variable number of EBV-positive cells (B) with large nuclei (EBER>LMP1+) (but
Inconstant)

Clonal T-cell population (PCR g) (! Sometimes with B-cell clone (IgH))
Clinical & biological features
Molecular studies : mutations in RHOAG17V (50-65%), IDH2R172 > TET2+/- DNMT3A..)

A
A

o Io Po o Do Ix

Not a single criteria is fully specific
An integration of features/criteriais required



TFHymphoma Folliculartype

Rare variant

Nodulargrowth pattern (FL:like or TPCdhke)
smallmedium sizedCD4+T cells

T, phenotype

FDQestrictedto follicles

t(5;9) translocation (SYKHK fusion) in 280% of cases

< < < < < < <

Overlappingeatureswith AITL
V HLlike B blasts possible

de Leval L et al. AJSP 2001
Streubel B et al. Leukemia 2006
Bacon C et al. Br J Haematol 2008
Qubaja M et al. Human Pathol 2008
Huang L et al. AJSP 2009

Moroch et al. AJSP 2012

Alikhan et al. Modern Pathol 2016

Dobay et al. Haematologica 201

t(5:9)



TFHymphoma NOS
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A TFHlerivationthat recapitulatesghe wide pathologicakpectrum
of AITL & TFHL

Tumorcells

Migrgenvironm
cells
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TFHymphoma(AITL) &differential diagnoses

1 - Reactive « dysimmune » lymphadenopathies :
-------- > absence of atypical CD3+ cells, CD10, T-cell clone,
FDC expansion, RHOA mutationé

2 - T-cell rich large B-cell lymphoma:
-------- > absence of eosinophils, plasma cells, HEV, atypical CD3+ cells,
CD10, T-cellc | on e, FDC expansi on, EBV,

3 - Hodgkin 6 slisease (when atypical polylobated CD30+ cells)

4 - Other T-cell lymphomas:
- if numerous pleomorphic T cells: TFHL, NOS or PTCL, NOS
- if « epitheliod rich »: PTCL, NOS (Lennert 6 s v avery rara, CD8+)

5- EBV-positive LPD in the elderly

é




Themostprevalentt ¢/ | X PP H

C

Unclassified T-
NHL 84; 4.1%

EATL
77; 3.76%

Other PTCL
138; 6.73%

Extranodal
NKTCL 123; 6%

PTCL-NOS
551; 26.89%

ALK-ALCL _~
161; 7.86%

ALK*ALCL
176; 8.59%

AITL
739; 36.07%

Lymphopath2010-13
(36.920 (norcutaneous lymphomas2.049 PTQOL
Laurent C et al. J Climcol2017

T-PLL SLP immunodep
1;0% LBS; 39; 6% 2; 0%

Inclassable
26; 4%

ATLL
20; 3%

EATL(n=9)/MEITL(n=6)

20; 3%
AITL/TFH-PTCL
NK/T nasal type 271;43%

34;5%

ALCL- ALK+
46; 7%

ALCL-ALK-/Bi
72; 12%

s

PTCL NOS; 85; 14%

Lymphopath2019



(NODAL) TFH LYMPHONASmmary

|ICC 2022

TFH lymphoma

A Appliesto CD4+ nomrimarily cutaneouslymphoproliferations
PP P y ymphop One entity - three subtypes

A Unique TFH signature and genetic landscape (except IDH2 only

In AITL)
A A large pathological spectrum and combinations of patterns
- Overlapping features Follicul _
- FDC expansion is a key feature of AITL AW Angio
- Multiple patterns can be seen in individual patients immuno
A Differences in microenvironment signature which may impact " plastic
diagnosis

A No evidence that the distinction between AITL and other nodal
TFH lymphomas has clinical importance, andiagnosis of
nodal TFH lymphoma is acceptable |

A Sensitivity to demethylating agentdiiDACK & ,
TFH signature and phenotype

Clinico-pathological features
Mutational landscape, clinical
relevance

Attygalle AD etal. AJSP2007;Attygalle A et al. Histopathology 201M8obayMP et alHaematologice2017
(°) Igbal et al. Blood 2010; Amador et al. J Clin Oncol 2022



6- Extra-nodal T or NK-cell lymphomas (non

cutaneous)

Nasopharynx (site
extra-gg)

CD5-, CD56+,
TIA1/GrB/Perf+

e

Extranodal +—-> EBV (EBER)

N

Intestinal
CD4/CD8, CD56
GrB/perf, CD103..

Site

_
~~

NK/T, nasal-

type

EATL

MEITL

I\

Indolent clonal T-LPD of Gl tract

Rate, BM
CD5-,CD56+, sinus

I ATLL can present in the skin, bone or other extranodal site..
Il Any other specific nodal entities can present with extranodal (rarely

prominent) | ocal i sations (ex: skin in

I By exclusion of any other diagnosis, PTCL, NOS

Al TLé)

—

HSTL




ExtranodalNK/T cell lymphoma, nasattype

<< <<<<<K<LK<K <LK

Asia, Central & South America
Median age, 40y
Angiocentrismnecrosis, wide
OCeuzt 2aA0F T aLJS
CD3+/CD5 CD56+), cytotoxic
NK>>Tgd,) ab

EBV (100%) (EBER>LMP1)
Genetic susceptibility

40-50 % 5y OS

Mutations: STATSTAT3, JAKS,
DDX3X, BCOR,

6021-25 deletion (TSG)

Gbl-fype Y EAYACLI
A1TAY> DL NI OGz



Intraepithelial lymphocytes
(IEL) CD103+

Monomorphicepitheliotropic ITL
(MEITL)

Enteropathyassociatedl L
(EATL) %

CD8 CD56

Absence of Cx¢far), noclinical& histologicfeatures
of enteropathy

Environmentafactor (ag) ?

Ofteng dmorerarelyab or TCR silent, CD8+, CD56+
Frequentmutations in SETD2 (95%), STAT5B, JAK3

A Complication of CD afe novo(50%) possible stage of
RCD/Intraepithelial EATL

A Environmentafactor: gliadine

A Mostly a bor TCR silent, CB&D56, often CD30+

A Frequentmutations inJAK1STAT3but STAT5B/SETD?2 rare

To o o Do



