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PTCL : yet a diagnostic challenge & an unmetmedicalneed

Mak et al. J Clin Oncol, 2013

VRare diseases(geographicvariations)
VGreat clinico-pathologicheterogeneity
V>30 entitiesin the updatedclassifications

Å Tumorscellscan be sparse, abundant
reactiveinfiltrate, + respect of the 
architecture 

Å Tumorscellscan be accompaniedby 
atypicalcellsof other lineage, (ex HRS-
like cellsin TFHL)

Å Patients can presentclinicallywithout
obvioustumor

Diagnostic challenges
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Classification(s) of mature T- and NK-cell neoplams

FollicularhelperTCL (TFH Lymph)

- TFH lymphoma, AITL-type (AITL)

- TFH lymphoma, follicular type

- TFH lymphoma, NOS

PeripheralTCL, NOS

ALCL, ALK + 
ALCL, ALK ς

Breast-implant-associatedALCL

ωExtranodalNK/T nasal-type 
ωEnteropathy-associatedTCL
ωType II refractory celiac disease
ωMonomorphicepitheliotropic intestinal TCL
ωIntestinal T-cell lymphoma, NOS
ωIndolent clonal T-LPD of the GI tract
ωIndolent NK-cell LPD of the GI tract
ωHepatosplenicTCL

ωMycosis fungoides

ωSézarysyndrome

ωPrimarycut. CD30+ LPD

-LyP

- Iry cut ALCL

ωPrimarycut small/med CD4+ LPD

ωSubcutpanniculitis-like TCL

ωPrimarycutg/d TCL

ωPrimarycutaneousacralCD8+ T-cellLPD

ωPrimarycutaneousCD8+ aggressive

epidermotropiccytotoxicTCL

NodalLeukemic

Extranodal

EBV

EBV+ T/NK lymphomas/ leukemias

ÅExtranodalNK/T-cell lymphoma, nasal type
ÅAggressiveNKcell leukemia
ÅPrimary nodal EBV+ T-cell/NK-cell lymphoma
EBV+ T/NK LPDsof childhood
ÅHydroavacciniformeLPD
ÅSeveremosquito bite allergy
ÅChronicactive EBV disease, systemic(T& NK)
ÅSystemicEBV+ T-cell lymphomaof childhood

Cutaneous

ÅT-cellprolymphocyticleukemia
ωT-cell large granularlymphocyticleukemia
(LGL)
ωChronicLPD of NK cells
ωAdult T-cell leuk/ lymphoma(ATL/L, HTLV1)



And in the practice ?

t¢/[ ƛƴ ŀ ŦŜǿ ǉǳŜǎǘƛƻƴǎΧΦ



1 - ReactiveƻǊ t¢/[Χ Κ

ωDense T-cell infiltrate # T-cell 
lymphoma

- Even when cytological atypia
- almost when cytotoxic (CD8+)

ωViral infections, dysimmunesconditions

-La ό9.±Σ ΧΦύ
-I{±Χ

Å Non suppurative histiocytic 
necrotizing lymphadenitis (Kikuchi & 
Fujimoto)

-![t{ΣΧ

Not over interpret core biopsies ++!



V A 15 y-o girl, B symptoms, hypermetabolic
polyADPΣΧ

V Absence of infectiouscontext

Non suppurative histiocyticnecrotizinglympadenitis(proliferative phase)
Ą look for auto-immune disease(Lupus)
Ą « consistent with » Kikuchi and Fujimoto lymphadenitis.

ü CD20 follicles
ü CD68+ histiocytes expressingMPO
ü CD123+ plasmocytoidcells
ü No T-cellclone

CD20

Ki67 CD8 GrB



Å Even if dense infiltrate with atypia
Å Aboveall whenCD8+

±ƛǊǳǎ Υ LaΣΧ
Kikuchi
ALPS

CD3 CD7

1 - ReactiveƻǊ t¢/[Χ Κ

V Importance architecture
- focal!!
- cytology

V « Aberrant» T-cell phenotype
V EBV
V Clonality
V Sequencing(NGS)
V Clinicalcontext!!!

Good internal
positive 
controls

Antigenloss
CD3, CD5, CD2, CD7



Classifying PTCL -Lƴ ŦƛǊǎǘ ŀǇǇǊƻŀŎƘΧ

ωLeukemic?

ωLymphoblasticor mature 
(PTCL) ?

ωIf PTCL, nodal or cutaneousor 
extranodalpresentation? 

Á (clinical context)
Á age, 
Á site of the 

biopsy
Á morphology



2 ςExclude a lymphoblastic T-cell lymphoma/leukaemia

Å Children, young adults, mediastinal mass, cervical adenopathies, + leukemic
features

Å Monotonous, «blastic», mitoses
Å TdT+, CD1a+ (50%), CD10+/-, CD34 -/+, Ki67 high
Å Translocations TCR genes; deletion/translocation TAL1;  NOTCH1 ƳǳǘŀǘƛƻƴǎΧΦ 

TdT

Mediatinal biopsies: Absence of epithelial meshwork(CK)! 



3 ïWhich PTCL entity?

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

CD3

Morphology
Age
Biposysite 
Clinicalcontext

TFH Lymphoma

AITLé.

ALCL ALK+

ALCL ALK-
Nasal-type 

NK/T-cell L 

EATL

MEITL

Hepatosplenic TCL 

(HSTL)

Iry cutaneous TCL 

(CTCL)

nodal

PTCL-NOS ?
Indolent clonal T-cell LPD of the 

GI tract

Extranodal



Nodal

Nodal involvement by extra-nodal PTCL

ALK

TFH lymphoma (AITL-type)
Polym, vessels, 

CD10, TFH, FDC, EBV

Large cell,

sinusal

CD30 

Cyto. Variable

Context+++

ALCL,ALK+

ALCL,ALK-

4 ïPTCL with nodal presentation

PTCL,NOS (*)
Other

(exclusion Dc)

Cyto. Variable Other  TFH lymphoma

Small lymphocytes (monomorphic) : 

- is it a lymphoma? 

! ATLL can reproduce almost the full morphological spectrum of PTCLs..

(*) EBV+ : primary nodal T/NK cell lymphoma



HallmarkCD30

ALCL, ALK-positive

Cutaneous ALCL 
(ALK-negative)

Breast implant ALCL
(ALK-negative)

A uniform morphologybut .. severaldiseases

ALCL, ALK-negative

DUSP22

5 ïAnaplastic large cell lymphoma (ALCL)



The best delineatedentity: ALCL, ALK+

ω Translocation involving the ALKgene
Ą ALK fusion proteins

ω CD30+ (all cells), ALK+,EMA+, 

ω often CD20-/CD3-/CD5-/CD2-/CD7-, CD4+/-, 
TIA1+GrB+/prf+

ω Childrenand youngadults

ω Adenopathies, extranodalsites frequent 
όǎƪƛƴΣ ōƻƴŜΣΧύ

ω Critical to perform ALK staining!
- Diagnostic utility
- Prognostic relevance
-Targetable for therapy  (Crizotinib)

ω Rare forms of ALK+ ALCL limited to the skin 
with an indolent outcome (° )

ITCL project,  

J Clin Oncol, 2008

Sibon D et al.. J Clin Oncol, 2012

ALK1

t(2; X) ALKX

t(2;5) ALKNPM

25

75

%

t(2;5) : NPM-ALK fusion
ALK TK domainNPM (5q35)

(° )Oschlies et al. Haematologica 2013

Lymphohistiocytic Common-variant CD30



EMA

CD30

CD4CD2Perforine

ALCL, ALK + > ALK- : often « null »-cell phenotype

V CD30+, EMA+, ALK +
V CD3 ς(~75% )
V CD4+ (50-70%)
V Activatedcytotoxic profile 
V TCR rearrangement(90%) 
V EBV-

V !! CD45 often negative!

EMA

!! Even when CD45, CD20, CD3 are negativeand EMA +, ALCL is possible and perform CD30 staining!!!



ALCL, ALK- : a distinct entity, but geneticallyheterogeneous

CD30

FISH DUSP22/IRF4 (6p25)

DUSP22-rearranged ALCLs (25-40%) DUSP22-non rearranged ALCLs (60-70%)

ü SystemicALK- ALCL with unique molecularfeatures
- somemorphologicdifferences
- lessEMA+, lesscytotoxicprofile
- distinct genesignature, lackof STAT3 activation
- DNA hypomethylation
- expression of CT antigens
- MSC E116K mutation (35%)
- clinical relevance debated

ü Also seen in cut-ALCL and Lymphomatoidpapulosis

Fldmanet al. Blood, 2019; LuchtelRA et al. Blood 2018; Luchtel et al. Blood 2019;
Fitzpatrick M et al. AJSP 2021

? 
DUSP22-RΧ

TP63-R
2-8%

TRIPLE 
NEGΧ

JAK2-R
6%

CD30

SibonD et al/ Haematologica2022



Castellar et al. Blood 2014

Prognosticrelevance of geneticalterations in systemicALCL 

Sibonet al.  Haematologica2019
Horwitz et al. Annals Oncol 2022

Horwitz et al.  Lancet 2018

Implications for therapy
- BV (CH(O)EP)
- Crizotinib, BETiόΚύΧ

SibonD et al. Haematologica, 2022

5-y OS 65% vs 41%5-y PFS 57% vs 26%



Many(other) PTCLsmay express CD30

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

EATL, CD30

Bossard et al. Blood 2014; Sabattini, Hematologica 2013

Agnelli et al. Blood 2012; Bisig et al. Haematologica 2013

TNFRSF8

BATF3

TMOD1

PTCL-NOS ALCL, 

ALK-

cut-ALCL

ALCL, 

ALK+

Transformed MF

LyP
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ɻ 35-year-old man with large sinonasal mass

CD30 +

CD20- CD3 -/+CD4 ī/+ CD8-

Cytotoxic

EBER

Extranodal NK/T cell Lymphoma



The concept of (nodal) TFH lymphoma

ÅThe largest PTCL disease, with 3 subtypes
ÅShare a unique TFH profile and genetic landscape:

ÅTFH markers (CD10, BCL6, CXCL13, PD1, ICOS..)
ÅTFH gene signature, 
ÅMutational landscape

ÅA large pathological spectrum and combination of patterns

AITL
F-PTCL

Follicular helper T cell

Other nodal PTCL 
with TFH phenotype

TFH

TFH lymphoma

AITL(-type)

Follic-type

TFH lymphoma, NOS

V Localizein germinal center
V Providehelp to B cells
Å Class switch
Å Somatichypermutation

5 ï(Nodal) TFH lymphoma



A TFH derivationwhichimprintsthe pathologicaland 
clinicalfeatures

PAX5
CD21
PD1

Pattern 1 AITL

- Advanced stage (III/IV)  68 ς94 %

- B symptoms 52 ς86 %

- Polyadenopathies 81 ς100%

- Skin rash 38 ς58 %

- Positive Coombs test     32 ς75 %

- Hypergglobulinemia 30 ς83 %

Manifestations of immune 
dysregulation Mourad et al. Blood 2008

L de Leval et al. Haematologica2015
Tokunaga, Blood  2012
Advani, Blood 2021



A unique TFH derivationand mutationallandscape
with pathologicalcorrelations

Adaptedfrom F Lemonnier et al. REVAIL study, Blood Advances, 2021

H Miyoshiet al. PathologyIntern2020; MP Dobayet al. Haematologica2017;  Steinhilberet al. Modern Pathol2018

Spec.Sens

.

CD10

BCL6

CXCL13

PD1

ICOS

CXCR5

CD200

....



TFH lymphoma: 
a new designationfor a single entity with 3 subtypes

Angioimmunoblastic-type Follicular-type Not otherwisespecified
(NOS) 

Diffuse involvementand FDC expansion
Or
perifollicularwithout FDC expansion

Follicularlymphoma-like 
Or 
PTGC-like (with FDCs& IgD+ B cells)

Diffuse and no FDC expansion
Or
T-zone pattern

EBV +/- B-blasts EBV +/- B-blasts -/+ EBV +/- B-blasts ς/+

Increasedvascularity(+) Increasedvascularity-/+ Increasedvascularity(-)

Polymorphousenvironment Polymorphousenvironment-/+ Polymorphousenvironment-

/ŀƳǇƻ 9 Ŝǘ ŀƭΦ L// /ƭŀǎǎƛŦƛŎŀǘƛƻƴΧ Φ .ƭƻƻŘ нлннΤ 
Alaggiow Ŝǘ ŀƭΦ ²Ih ŎƭŀǎǎƛŦƛŎŀǘƛƻƴΧ ΦLeukemia2022 

ICC: TFH lymphoma
WHO: Nodal TFH lymphoma



Angioimmunoblastic T-cell lymphoma (AITL-type)

CD21CD10 CD20

CD4 TFH FDC B Cells

EBER



AITL ïDiagnostic criteria-

Å Architecture, vascular hyperplasia (HEV), open sinus

Å 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 

Å Irregular hyperplastic FDC meswork (CD21, CD23, ....)

Å Scattered CD20+/PAX5 large B cells dispersées

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

inconstant) 

Å Clonal T-cell population (PCR g) (! Sometimes with B-cell clone (IgH))

Å Clinical & biological features

Å Molecular studies : mutations in RHOAG17V (50-65%), IDH2R172 > TET2+/- DNMT3A.. )

Not a single criteria is fully specific

An integration of features/criteria is required



TFH lymphoma, Follicular-type

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
t(5;9)

Dobay et al. Haematologica 2017

VRare variant

VNodulargrowthpattern (FL-like or TPCG-like)

V small/medium sizedCD4+T cells

V TFHphenotype

V FDC restrictedto follicles

V t(5;9) translocation (SYK-ITK fusion) in  20-30% of cases

VOverlappingfeatureswith AITL

VHL-like B blasts possible



TFH lymphoma, NOS

CD20

CD3

A 47 yo man, polyADP, B Symptoms, surgicallymphnodebiopsy

PD1

ICOS

CXCL13

V T-cellclone
V EBV ς
V No FDC expansion
V TET2 mut (2), 

DNMT3A mut, 
CD28 mut

ωMorphologically« PTCL, NOS» with TFH molecularsignature and/or expression of 

>2TFHimmunophenotypicmarkers (CD10, PD1, ICOS, CXCL13, BCL6)

ωMay have some(not all) AITL morphologicalfeatures(no FDC)



Pattern 1 (hypFoll.)

Pattern 2 (regress. foll.)

Pattern 3 (diffuse)

clearcell rich

tumor cell rich

HL-like features

Plasma cell rich

B-LPD/DLBCL

A TFH derivationthat recapitulatesthe widepathologicalspectrum
of AITL & TFHL

Architecture Tumorcells B cells

TFHL, follic-type

TFHL, NOS

Microenvironment
cells Neoplastic TFH



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-cell clone, FDC expansion, EBV, é

3 - Hodgkin ôs disease (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 ôs variant, very rare, CD8+) 

5- EBV-positive LPD in the elderly

TFH lymphoma(AITL) &  differential diagnoses



The mostprevalentt¢/[ΧΦΦΗ

Lymphopath2010-13
(36.920 (non-cutaneous) lymphomas, 2.049 PTCL)
Laurent C et al. J Clin Oncol2017

Lymphopath2019



ÅAppliesto CD4+ non primarily cutaneouslymphoproliferations

ÅUnique TFH signature and genetic landscape (except IDH2 only 
in AITL)

ÅA large pathological spectrum and combinations of patterns 
- Overlapping features
- FDC expansion is a key feature of AITL
- Multiple patterns can be seen in individual patients

ÅDifferences in microenvironment signature which may impact 
diagnosis

ÅNo evidence that the distinction between AITL and other nodal 
TFH lymphomas has clinical importance, and a diagnosis of 
nodal TFH lymphoma is acceptable 

ÅSensitivity to demethylating agents, HDACiΧΦ

AttygalleAD et al.AJSP2007; AttygalleA et al. Histopathology 2014; DobayMP et al Haematologica2017
(°) Iqbal et al. Blood 2010; Amador et al. J Clin Oncol 2022

(NODAL) TFH LYMPHOMAS ςSummary

Angio
immuno
blastic

Follicul
ar

NOS

ICC 2022

TFH lymphoma

One entity - three subtypes

TFH signature and phenotype

Clinico-pathological features

Mutational landscape, clinical

relevance



Extranodal

NK/T, nasal-

type

Nasopharynx (site

extra-gg)

CD5-, CD56+, 

TIA1/GrB/Perf+

EBV (EBER)

Site

! ATLL can present in the skin, bone or other extranodal site..

!! Any other specific nodal entities can present with extranodal (rarely

prominent) localisations (ex: skin in AITLé)

!!! By exclusion of any other diagnosis, PTCL, NOS

+

HSTL

EATL
Intestinal
CD4/CD8, CD56

GrB/perf, CD103..

Rate, BM
CD5-,CD56+, sinus

-

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

cutaneous)

MEITL

Indolent clonal T-LPD of GI tract



EBV

EBER

Bossard C et al. Blood 2007

V Asia, Central & South America
V Median age,  40y
V Angiocentrism, necrosis, wide 
ŎȅǘƻƭƻƎƛŎŀƭ ǎǇŜŎǘǊǳƳΧ

V CD3+/CD5-, CD56+(-), cytotoxic
V NK >> T (gd, ab)
V EBV (100%) (EBER>LMP1)
V Genetic susceptibility
V 40-50 % 5y OS
V Mutations : STAT5-STAT3, JAK3, 

DDX3X, BCOR,Χ
V 6q21-25 deletion (TSG)
V άbŀǎŀƭ-typeέ Υ ǎƛƳƛƭŀǊ ŎŀǎŜǎ ƛǎ 
ǎƪƛƴΣ DL ǘǊŀŎǘΣ ǘŜǎǘƛǎΣ Χ..

ExtranodalNK/T cell lymphoma, nasal-type



Enteropathy-associatedTL
(EATL)

Monomorphicepitheliotropic ITL 
(MEITL)

Å Absence of CD (sofar), no clinical& histologicfeatures
of enteropathy

Å Environmentalfactor (ag) ?
Å Oftengd, more rarelyab or TCR silent, CD8+, CD56+
Å Frequentmutations in SETD2 (95%), STAT5B, JAK3

Å Complication of CD or de novo(50%), possible stage of 
RCD/Intraepithelial EATL

Å Environmentalfactor: gliadine
Å Mostlyabor TCR silent, CD8-, CD56-, often CD30+
Å Frequentmutations in JAK1, STAT3, but STAT5B/SETD2 rare 

Intraepithelial lymphocytes 
(IEL) CD103+

CD56CD8


