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Pathophysiology

Dranoff, Nat.Rev. Cancer, 2004 Bellanti, JA Immunology IV: Clinical Applications in Health and Disease. 

Immature T-cell malignancies Mature/post-thymic T-cell 
malignancies: PTCL

≈10% of all NH lymphomas > 35 entities (2022)
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Different entities, different classifications…

Swerdlow et al. Blood 2016; Hildyard et al., Clin Med In: Blood disorders, 2017 Wolfromm et al, Belgian Journal of Hematology, 2022



Table: Courtesy of Dr. Pascale De Paepe
Based on:
Alaggio et al. WHO Classification of Haematolymphoid tumours, 5th edition, table 2: T and NK cell lymphoid proliferations, Leukemia, June 2022
Campo et al. The international Consensus Classification of Mature Lymphoid Neoplasms: table 4, Blood, June 2022

3 entities, brought together under the umbrella of (nodal) T-follicular helper cell lymphoma with 3 subtypes



Table: Courtesy of Dr. Pascale De Paepe
Based on:
Alaggio et al. WHO Classification of Haematolymphoid tumours, 5th edition, table 2: T and NK cell lymphoid proliferations, Leukemia, June 2022
Campo et al. The international Consensus Classification of Mature Lymphoid Neoplasms: table 4, Blood, June 2022

Earlier: variant of PTCL, NOS; now provisional entity in ICC, definitive entity in WHO5:
Asia, elderly, often IS, no nasal involvement, CD56-, CD3+CD8+, frequent T> NK derivation, 
bad prognosis



Table: Courtesy of Dr. Pascale De Paepe
Based on:
Alaggio et al. WHO Classification of Haematolymphoid tumours, 5th edition, table 2: T and NK cell lymphoid proliferations, Leukemia, June 2022
Campo et al. The international Consensus Classification of Mature Lymphoid Neoplasms: table 4, Blood, June 2022



Table: Courtesy of Dr. Pascale De Paepe
Based on:
Alaggio et al. WHO Classification of Haematolymphoid tumours, 5th edition, table 2: T and NK cell lymphoid proliferations, Leukemia, June 2022
Campo et al. The international Consensus Classification of Mature Lymphoid Neoplasms: table 4, Blood, June 2022

Type II refractory celiac disase is accepted as a precursor of EATL, has been added to the
classification
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Levescot et al. Gut 2022

30-40%  5yr progression risk!

RCD II :
monoclonal TCR, 
Often CD8- ,
 often partial trisomy of 1q 
somatic mutations in 80% of 
cases: 
JAK1/STAT3/TET2/DDX3X/… 
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Diagnosis and staging
1. Biopsy: Preferably excision/incision biopsy, NO FNAC

• Immunophenotype
• CD4 >>, CD8,  CD4+CD8+ DP en CD4-CD8- DN also possible
• Frequent antigenic loss. eg. CD5- and CD7-
• NK markers (CD56+, …)
• CD30+? (also therapeutic implications)
• ALK
• EBER ISH (EBV) (ENKTL, AITL)
• Granzyme B, perforin: cytotoxic?
• Follicular T helper cell signature (BCL6, PD-1, CD10, CXCL13, ICOS, …)

• Genetics and molecular profiling
• TCR rearrangement (CAVE NK subtypes: can be germinal)
• Translocation t(2;5): NPM-ALK fusion protein
• rearrangements of DUSP22, TP63
• NGS lymphoid panel: e.g. (n)TFH subtypes: recurrent mutations in TET2, DNMT3A, IDH2, RHOA, …

2. PET-CT /CT (staging cfr Lugano/Ann Arbor)
3. Bone marrow biopsy
4. Peripheral blood cell count/biochemistry/ EBV PCR (ENKTL, AITL,…)



Campo et al. The international Consensus Classification of Mature Lymphoid Neoplasms: Figure 5, Blood, June 2022

No routine 
clinical practice
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Prognosis

• In general POOR (5yr OS 30-40%)
Exceptions:

• ALK positive ALCL
• Cutaneous forms

• Also correlated to high IPI score at diagnosis 
(> 70% IPI > or = 2)
• Poor compared to aggressive B cell lymphoma, 

especially in the rituximab Era. 

Weisenburger, Blood 2011



Wolfromm et al, Belgian Journal of Hematology, 2022



Prognostic value of baseline PET-CT

In a multi-variate analysis baseline 
TMTV (Total metabolic Tumor volume) and 
TLG (total lesion glycolysis)

were independent predictors of PFS and OS in PTCL

Zhou et al. Bio Med Research International 2020
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Clinical characteristics of important subtypes

1. PTCL, NOS
2. (Nodal) T-follicular helper (TFH) cell lymphoma*: three subtypes
3. Anaplastic large cell lymphoma
4. ENKTL

T cell lymphomas are frequently associated with a hemophagocytic syndrome/ HLH (hemophagocytic lymphohistiocytosis)

*ICC2022: Follicular helper T –cell lymphoma/ WHO2022: nodal T-follicular helper cell lymphoma



1. Peripheral T-cell lymphoma,NOS (PTCL, NOS) 

Images Courtesy Dr. A. Shustov (Washington University)

✓ Most frequent
✓ Often stage III, IV, often extranodal disease
✓ Often B symptoms
✓ M>F, median age 60 yrs

✓ Historically: diagnosis of exclusion
     (NOS = Not Otherwise Specified)

2022: Primary nodal EBV+ cases classified separately

✓ Molecular profiling studies enable us to distinguish PTCL, NOS from other 
entities and to identify subtypes.

 
✓ A proportion of the PTCL,NOS might have a TFH (T follicular helper) 

signature, and this might influence future treatment strategies.
✓ Two molecular subgroups of bona fide PTCL, NOS



Iqbal et al., Blood 2014
Al-Zahrani and Savage, Hematol Oncol Clin N Am 2017

PTCL, NOS

38%

19%

Two major molecular subgroups in GEP studies:

• GATA3 : high expression of GATA3 and its target genes 
(CCR4, CXCR7, IK, IL18RA,…): Th2-like origin, poor 
prognosis

• TBX21 (“T-BET”): high expression of TBX21 and EOMES 
and target genes (IFNg, IL2RB, CXCR3, …): Th1-like origin, 
more favorable outcome

Designation of PTCL, NOS according to the molecular subgroups 
is not routinely incorporated into clinical diagnosis and requires 
further studies for clinical validation



Images Courtesy Dr. A. Shustov (Washington University)
Brocolli A and Zinzani, Hematol Oncol Clin N Am, 2017

✓ Often hepatosplenomegaly, stage III or IV
✓ Often maculopapular rash, fever
✓ Often older age
✓ Associated with auto-immunity
✓ Associated with a polyclonal hypergammaglobulinemia, eosinophilia
✓ Often EBV PCR in serum positive

✓ Neoplastic cells are admixed with reactive small lymphocytes, eosinophils, 
plasma cells, and an abundant amount of follicular dendritic cells (CD21+) and 
endothelial venules/vascular proliferation.

✓ Often presence of large scattered CD20+ /EBER + immunoblasts.
✓ Specific TFH / Follicular T helper cell signature: IHC: 

BCL6, PD-1, CD10, CXCL13, ICOS, CXCR5, …

2. (Nodal) TFH cell lymphoma, Angio-immunoblastic-type(AITL) 



Dobay et al, Haematologica 2017
Swerdlow et al, Blood 2016

✓ Follicular type: follicular dendritic cells associated to the follicles without extrafollicular FDC expansion, positive 
for most/all TFH markers

✓ TFH lymphoma, Not Otherwise specified : lack of typical morphological AITL features (no FDC expansion), but 
expressing TFH markers (at least 2-3)

(Nodal) TFH cell lymphoma, follicular type and NOS

Specific TFH / Follicular T helper cell signature: IHC: BCL6, PD-1, CD10, CXCL13, ICOS (5 marker 
panel)



AITL

F-PTCL

TFH-PTCL

angio-
immunoblastic 

follicular

NOS

WHO 4 WHO 5/2022- ICC 2022

(Nodal) TFH cell lymphoma

✓ 2025: there is insufficient evidence that distinction between the 3 subtypes is relevant to clinical management, 
diagnosis of TFH cell lymphoma is acceptable/ sufficient

✓ Per definition: CD4+, systemic

(Nodal) TFH cell lymphoma



EPIGENETIC: DNA and histone hypermethylation (tend to co-occur)
TET2 (50-85%)
DNMT3A (20-30%)
IDH2 (30% of AI type/AITL) 

TCR SIGNALING: activating
RHOA G17V (50-70%)

And a lot of other mutations …

Conclusion:
✓ Integration of mutational testing / NGS lymphoid panel in the diagnosis!
✓ these subtypes might be candidates for epigenetically modifying therapies (eg. Hypomethylating 

agents, HDACi …)

(Nodal) TFH cell lymphoma: recurrent mutations

Lemonnier F et al, 2017, Haematologica



Werner et al., Blood 2017

3. Anaplastic large cell lymphoma (ALCL) 

✓ In general, prognosis better. ALK (Anaplastic lymphoma kinase) +: clearly better prognosis (5yr OS: 65-90% vs 30-50%)
✓ Consistently CD30++ 
✓ ALK + (often younger pts) or ALK - (often older pts)
✓ Translocation t(2;5) > nucleophosmin (NPM)-ALK fusion protein > NPM-ALK co-opts several intracellular signal 

transduction pathways, foremost being the STAT3 pathway



Anaplastic large cell lymphoma (ALCL) 

Within systemic ALCL ALK-:

*19-30% DUSP22-IRF4 rearrangement/ 
t(6;7): 85-90% OS ?
ICC2022: DUSP22-R ALK- ALCL: genetic subtype

*7-8% TP63 rearrangement/ inv(3): 7-17% 
OS

* 2021: 6% JAK2 rearrangements (cave cHL 
morphology)

Parrilla Castellar et al., Blood 2014
Pedersen MB et al., Blood 2017
Hapgood et al. Br J Hemat 2019
Fitzpatrick MJ, et al, Am J Surg Pathol 2021

2022: “FISH recommended”



✓ Definitive entity 2022
✓ accumulation of seroma fluid between the implant itself and the surrounding fibrous capsule. 
✓ median interval from the time of the implant to the lymphoma of about 10 years. Role of micro-textured implants?
✓ Register! FAGG and Belgian/French LYSARC Registry (please contact prof Marc André)
✓ TNM staging
✓ Treatment: if possible: En bloc capsulectomy

Breast-implant associated-Anaplastic large cell lymphoma (BIA-ALCL) 

Longo et al. The Breast 2022



• EBV-driven

• Separate treatment schemes

4. ENKTL: extra-nodal NK/T cell lymphoma (ICC 2022: nasal type)

Staging:

➢ IE: nasal site (nasopharynx/paranasal sinus/orbita)

➢ IIE : same + cervical lnn

For treatment decisions 3 groups: 

• Nasal type, localised (IE, IIE)

• Nasal type, advanced (IV)

• Non-nasal type (I-IV)

• Good prognosis
• Checkpoint-

inhibitor?

• bad prognosis
• MYC aberrations> 

MYC-inhibiton?

• Aberrant Histone 
acetylation

• HDACi?
Xiong et al. Cancer Cell 2020
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First-line treatment: in general

• CHOP remains gold standard for most subtypes

• Role of interim PET-CT?

• cfr no/slow response: try to escalate? (DHAP, gemcitabine-containing?)

• No RCT on PET-driven treatment strategies

• Importance of clinical trials!!!

• CNS prophylaxis? Probably cfr DLBCL/CNS-IPI? CITI score?

• CAVE: Low-risk IPI: reduced therapy is not validated

CNS Relapse in T-Cell Lymphoma Index: A Risk Score to Predict Central Nervous 
System Relapse in Patients with T-Cell Lymphomas
Bhansali et al. ASH  2022, Blood (2022) 140 (Supplement 1): 1481–1484.



Role of interim PET-CT?

Mehta-Shah et al. Blood Advances, 2019

Retrospective study
interim PET= after 4 cycles CHOP or CHOEP (+ intention to treat with ASCT in all CR1)
Conclusion: Deauville 5PS= independent prognostic factor in multivariate analysis for OS/EFS



Strategies to improve on first line treatment?

1. Intensification of induction chemotherapy

2. Consolidation by stem cell transplantation

3. Combination of chemotherapy with new molecules



1.Intensification of induction chemotherapy: CHOEP

Schmitz et al., Blood 2010

No large Phase III RCTs (retrospective data)
Subanalysis: Benefit only in LDH nl, < 60yr pts:  EFS advantage: Only statistically significant ALCL ALK +, no OS difference
Cave: more toxicity in elderly: NOT > 60 yr

ALCL, ALK-positive, nl LDH, <60yr Other subtypes, nl LDH, < 60 yr

=CHOP 
+etoposide d1-3 
100 mg/m² IV

3yr EFS:91% vs 57%

3yr EFS:61% vs 48%



Dunleavy et al, Haematologica, 2016

1.Intensification of induction 
chemotherapy: DA-EPOCH

-Small Phase II study, n = 24
- Only ALCL (15 ALK+)
- age: < 69 yr Maeda et al, Haematologica, 2017

-Small Phase II study, n = 41
- mainly: AITL (17), PTCL,NOS (21)
- < 60 yr:  2 yr PFS: 62%
- > 60 yr:  2 yr PFS: 47%
- NB : + 70 yr: -20% starting dose



2.Consolidation by ASCT

“OS 68% at 5 years??”

However:
- Retrospective??? (selection bias)
- Young patients (median 46 yr),>> low PIT/IPI score
- ALCL (ALK?) included

Rodriguez, Ann Oncol 2004

Historical trials show a much higher OS than 30% with ASCT. 



N = 499
➢ 213 CR after first line 

treatment and eligible for 
analysis

➢ 30% ASCT, 70% no ASCT
➢ Not randomized!

2 yr OS if CR1 :75,3% (ASCT + no ASCT)
2 yr OS if no CR1: 41,9% 

Cancer 2019



Autologous SCT in CR1: 
➢ No Proof of superiority in RCTs (bias…)
➢ Often problem of eligibility: age/ECOG/chemo-refractory disease!
➢ Belgian Guidelines: Consider (CO) … in young patients with initial high-intermediate/ high IPI (> or = 2)

Median OS: not reached vs 57,6 mth Median PFS: 57,6 vs 47,5 mth

Cancer 2019



TRANSCRIPT: first RCT investigating the role of ASCT in CR1 in PTCL: recruiting

Primary Endpoint: mPFS of patients in CR after 6 cycles of CHOP/CHOEP or BV-CHP with or without ASCT for patients with 
TFH lymphoma, PTCL, NOS or ALCL, ALK negative.

Source: LYSARC



2.Consolidation by Allo-SCT: 
AATT (auto or allo transplant in T-cell lymphoma)study
younger patients with 
PTCL (excluding stage I 
with IPI 0, randomised 
between BEAM/ASCT or 
allo-SCT after FBC 
(fludarabine 125 mg/m2 , 
busulfan 12 mg/kg, 
cyclophosphamide 120 
mg/kg) .

prematurely stopped
based on an interim-
analysis which 
estimated that it was 
highly unlikely that the 
primary objective, 
namely a 25% 
improvement of PFS at 
3 y for allo-SCT, would 
be reached. 

Tournilhac et al. JCO, 2024: long-term FU

Unmet 
medical 
need



Conclusions clinical trial update 2024: 
* Unmet medical need: refractory pts not reaching transplant
* AlloSCT is currently not recommended as part of first-line consolidation.  NRM 31%.
* AlloSCT is the treatment of choice for younger, transplant-eligible patients with 
relapsed/refractory PTCL.  AlloSCT at relapse after autoSCT is good option.

Tournilhac et al. JCO, 2024: long-term FU

7 yr EFS 
ASCT: 34%
AlloSCT: 38%

Auto: 58% relapse, 3% NRM
Allo: 8% relapse,  31% NRM



T cell lymphoma Autologous SCT Allogeneic SCT

PTCL, NOS / AITL / ALK - ALCL

CR1/PR1 CO/II NGR/II

Primary refractory (Ch-R) NGR/II CO/II

First relapse SC (if no prior ASCT and Ch-S)/II CO/II

Later relapse CO (if no prior ASCT and Ch-S)/II CO/II

ALK + ALCL

CR1/PR1 CO if high-risk disease/II NGR/III

Primary refractory (Ch-R) NGR/II CO/II

First relapse SC (if no prior ASCT and Ch-S)/II CO/II

Later relapse CO (if no prior ASCT and Ch-S)/II CO/II

ENKTL

CR1/PR1 NGR in limited - CO in advanced/II NGR/III

Primary refractory (Ch-R) NGR/II CO/II

First relapse SC (if Ch-S)/II CO/II

Later relapse CO (if no prior ASCT and Ch-S)/II CO/II

Belgian guidelines on transplant in lymphoma. Snauwaert et al. 2019 Belgian Journal of Hematology

HR: IPI >2



3. Combination of chemotherapy with new molecules

a) CHP +    brentuximab vedotin (immuno-conjugate): phase III ECHELON-2

b) CHOP + alemtuzumab (anti-CD52): DSHNHL2006-1B/ACT-2 trial

c) CHOP + romidepsine (HDAC-I): phase III RO-CHOP LYSARC

d) CHOP + pralatrexate: no clear benefit

e) CHOP + azacitidine:  promising in nTFHL, RCT needed



3.Combination of chemotherapy with new molecules

a) CHP + brentuximab vedotin (immuno-conjugate): phase III ECHELON-2

b) CHOP + alemtuzumab (anti-CD52): DSHNHL2006-1B/ACT-2 trial
c) CHOP + romidepsine (HDAC-I): phase III RO-CHOP LYSARC
d) CHOP + pralatrexate: no clear benefit
e) CHOP + azacitidine:  promising in nTFHL, RCT needed



subtype % CD30+ (> 10%)

ALCL +/-100%

PTCL, NOS 30-60%

AITL 43-63%

Horwitz, Lancet 2018 

Brentuximab vedotin

an antibody–drug conjugate composed
of an anti-CD30 monoclonal antibody conjugated
by a protease-cleavable linker to the microtubule 
disrupting drug monomethyl auristatin E.



ECHELON-2 Study Design (NCT01777152)

Key Eligibility Criteria

• Age ≥18 years

• CD30-expression (≥10% cells)

• Previously-untreated PTCL:

o Systemic ALCL (sALCL)* 

including ALK(+) sALCL with IPI 

≥2, ALK(-) sALCL

o PTCL-NOS, AITL, ATLL, EATL, 

HSTCL

Stratification Factors

• IPI score (0-1 vs. 2-3 vs. 4-5)

• Histologic subtype (ALK-positive 

sALCL vs. all other histologies)

R 

(1:1)

N=226

N=226

EOT 

PET

A+CHP

(A) brentuximab vedotin 1.8 mg/kg +

(C) cyclophosphamide 750 mg/m2 +

(H) doxorubicin 50 mg/m2 +

(P) prednisone 100 mg  (Days 1-5) 

+ placebo vincristine

Q3W for 6 to 8 cycles

CHOP

(C) cyclophosphamide 750 mg/m2 +

(H) doxorubicin 50 mg/m2 +

(O) vincristine 1.4 mg/m2 +

(P) prednisone 100 mg (Days 1-5)

+ placebo brentuximab vedotin  

Q3W for 6 to 8 cycles

*targeting 75% (±5%) ALCL per EU

regulatory commitment

AITL, angioimmunoblastic T-cell lymphoma; ALCL, anaplastic large-cell lymphoma; ALK, 
anaplastic lymphoma kinase ATLL, adult T-cell leukaemia/lymphoma; EATL, 
enteropathy-associated T-cell lymphoma; EOT, end of treatment; GCSF, granulocyte-colony 
stimulating factor; HSTCL, hepatosplenic T-cell lymphoma; IPI, international prognostic index

Per investigator discretion:

GCSF primary prophylaxis, consolidative RT and SCT 



3-yr PFS:
A+ CHP: 57,1%
CHOP: 44,4%

Med PFS:
A + CHP: 48 mths
CHOP 20,8 mths 

Horwitz, Lancet 2019

Med OS:
A + CHP: NR mths
CHOP NR mths 
HR: 0,66

3-yr OS:
High for T cell lymphoma? > 70% : ALCL…
(22% of total n= ALCL ALK+)

No plateau?



Prespecified Subset Analyses: PFS
Belgium: reimbursement only in ALCL, 
ALK- or ALCL ALK+ and IPI ≥ 2.



3.Combination of chemotherapy with new molecules

a) CHP + brentuximab vedotin (immunoconjugate): phase III ECHELON-2

b) CHOP + alemtuzumab (anti-CD52): DSHNHL2006-1B/ACT-2 trial

c) CHOP + romidepsine (HDAC-I): phase III RO-CHOP LYSARC
d) CHOP + pralatrexate: no clear benefit
e) CHOP + azacitidine:  promising in nTFHL, RCT needed

“Alemtuzumab added to CHOP increased response rates, but did not improve survival due to treatment-related toxicity “

Wulf et al. Leukemia 2020



3. Combination of chemotherapy with new molecules

a) CHP + brentuximab vedotin (immunoconjugate): phase III ECHELON-2
b) CHOP + alemtuzumab (anti-CD52): DSHNHL2006-1B/ACT-2 trial

c) CHOP + romidepsine (HDAC-I): phase III RO-CHOP LYSARC

d) CHOP + pralatrexate: no clear benefit
e) CHOP + azacitidine:  promising in nTFHL, RCT needed





Camus et al. JCO 2024: Final analysis of the Ro-CHOP trial

In general with median FU of 6 yrs for Ro-CHOP vs CHOP:
 A: med PFS 12 vs 10,2 mths (ns)
 B: med OS 62 vs 43 mths (ns)

Exploratory analysis for Ro-CHOP vs CHOP:
D: PFS in TFH lymphoma subgroup only:
Med PFS 19,5 vs 10,6 mths (significant)
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3.Combination of chemotherapy with new molecules

a) CHP + brentuximab vedotin (immunoconjugate): ECHELON-2
b) CHOP + alemtuzumab (anti-CD52): DSHNHL2006-1B/ACT-2 trial
c) CHOP + romidepsine (HDAC-I): phase III RO-CHOP LYSARC

d) CHOP + pralatrexate: no clear benefit

e) CHOP + azacitidine:  promising in (n)TFHL, RCT needed

Multicenter phase 2 study of oral azacitidine (CC-486) plus CHOP as initial treatment for PTCL (n= 17 nTFHL), 
Blood, Ruan et al. 2023: complete response rate of 88.2%. (historically CRR AITL CHOP: ± 40%)

“The treatment shows promise for this T-cell lymphoma subtype (nTHFL), and we look forward to seeing how 
it performs in a larger clinical trial,” noted lead study author Jia Ruan. 

RCT (n =150) ALLIANCE A059102  is ongoing (first results expected: 2026)

Ruan et al, Blood 2023
Mehta-Shah: ASCO poster 7593 2022

Methods: A051902 is a 3 arm randomized phase II US intergroup study in previously untreated PTCL with CD30 
expression <10% comparing standard chemotherapy (CHOP or CHOEP) to CHOP/CHOEP with duvelisib 25mg PO 
BID or CHOP/CHOEP with azacitidine 300mg PO. Pts will be stratified by age (>60, ≤60) and TFH 
phenotype. Azacitadine 300mg will be taken on days -6 to -1 prior to cycle 1 and then on days 8 to 21 for cycles 1-
5.



Relapse/refractory disease

Salvage therapy is palliative (med OS < 6 mths) OR bridge to (allo)transplant

• Discussion : Consolidation by ASCT or alloSCT?
• High dose chemotherapy and ASCT 

• If no ASCT in CR1 AND chemo-S ????

• Allo-SCT

• “more advised in young/fit than ASCT in relapsed setting” Moskowitz et al. Blood 2014

• Even more challenging: how to reach a remission? 
• Salvage chemotherapy

• DHAP, gemcitabine containing regimens, ICE, bendamustine, …

• (combinations of) new molecules+/- chemotherapy

• Importance of inclusion in clinical trials!

• Best supportive care, palliative radiotherapy



Le Gouill, JCO 2008 (most patients R/R and young (med age 36!, n = 77, TRM HIGH 34%,mostly MAC)

Chemo-R: 29% OS

1. Consolidation by Allo-SCT in R/R PTCL

Tournilhac et al. JCO, 2024: long-term FU AATT study



1. Consolidation by 
Allo-SCT in R/R PTCL

• Multicentric American 
retrospective analysis of R/R T-cell 
lymphoma

• Very heterogenous group of T cell 
lymphoma subtypes

• Highly susceptible to selection bias

• Conclusion: 

“Eligible patients with R/R T cell 
lymphoma should be considered for 
alloSCT”

Mehta-Shah N et al. (group of S. Horwitz, ASH 2020, Abstract 41



2. How to 
obtain a 
remission?

Ong and Zain, Am J Hematol 2024

Crizotinib: ALK inhibitor: 
small studies: 90-100 % ORR

Oktober 2022: Xalkori: 
EMA approved
no RIZIV/INAMI reimbursement 
(age 6-18 yr)



Belgium:
➢ Only Brentuximab vedotin In R/R ALCL NB: CD30+ PTCLs not ALCL: ORR: 33-54%

2. How to obtain a remission? FDA approved

Ong and Zain, Am J Hematol 2024



2. How to 
obtain a 
remission? Off-
label, 
investigational

Ong and Zain, Am J Hematol 2024



Oracle trial
CONCLUSION: The study did not meet the primary endpoint, likely because of a 
lack of power. However, CC-486 was associated with prolonged survival and a 
favorable safety profile. These results support the development of combinations 
based on 5-azacytidine in the treatment of TFH lymphomas

Jehan Dupuis,Kunihiro Tsukasaki,Emmanuel Bachy,Franck Morschhauser,Guillaume Cartron,Noriko Fukuhara,Nicolas Daguindau,René-Olivier Casasnovas,Sylvia Snauwaert,Rémy Gressin,Christopher P. 

Fox,Francesco Annibale d'Amore,Philipp B. Staber,Argyrios Gkasiamis,Mitsufumi Nishio,Luc-Matthieu Fornecker,Marie-Helene Delfau,Nouhoum Sako,Sebastien Mule,Laurence De Leval,Philippe Gaulard,Francois

Lemonnier, Oral Azacytidine in Patients with Relapsed/Refractory Angioimmunoblastic T-Cell Lymphoma: Final Analysis of the Oracle Phase III Study, Blood, 2022, Figure 1



Immunomodulatory agents: 
Lenalidomide

Expect Trial, Morshhauser F, et al, 
Eur J of Cancer 2013

In conclusion, lenalidomide has demonstrable 
single-agent activity in heavily pre-treated 
patients with poor prognostic PTCL, but 
comparison with competitor agents suggests 
further evaluation should be particularly
focused in patients with AITL

ORR 22%, 11% CR mostly in AITL



CAR-T in T cell lymphoma
Failing forward? 

Target?

-    TRBC1  (Blood 2022, Cwynarski et al.)

- CD30
- CD5 (Blood 2024, Hill et al.)

- CD 70 (allo)
- …

Low response rate, unexpected loss of CAR T cells?
Fratricide by normal T cells?

Nichakawade et al. Nature 2024
Cwynarski et al. Blood 2022
Mehta-Shah and Horwitz, JCO 2024
Iyer et al Lancet Oncology 2025

In patients with heavily pretreated T-cell lymphoma, CTX130 showed manageable safety and a 
promising objective response rate. This study shows that allogeneic, readily available CAR T 
cells can be safely given to patients with relapsed or refractory T-cell lymphoma. A next-
generation CAR T-cell therapy containing additional potency gene edits (CTX131) is in clinical 
development.



Checkpoint-
inhibitors

• Monotherapy seems to be associated with 
“hyperprogression”.

• Use : “only recommended in the setting of clinical trial”

• Best responses in ENKL

• Combination trials ongoing:

• NIVEAU trial (LYSARC):  Gemcitabine/oxaliplatine (GEMOX) + 
Nivolumab: ongoing

• No hyperprogression, well tolerated. Encouraging 
results/but preliminary (ASH 2020, Houot et al. Abstract 
2081)

• Embolden trial: pembro + epigenetic therapy (ASH 2022, 
Roberts et al. Abstract 4242):  n = 15; safe and active

• Pembrolizumab + romidepsin: Phase II: 2 hyperprogressions, 
n= 20, ORR 50%: encouraging but preliminary 

• Nivolumab + brentuximab: Checkmate 436 (Zinzani et al. 
Blood Advances 2024) :  disappointing results.

Yoon et al. Ann Hematol 2024



• Anti-CD38 in ENKTL

• BCL-2 inhibitors (TFH PTCL)

• TRBC1-targeting antibody-drug conjugate (SG3249)

• Anti-KIR3DL2 antibody (lacutamab)

others in T cell lymphoma



On November 28, 2023, a concerning safety signal was announced by the US Food and Drug 
Administration (FDA) Center for Biologics Evaluation and Research. Several patients 
undergoing chimeric antigen receptor (CAR) T-cell therapy for pediatric acute lymphocytic 
leukemia, non-Hodgkin lymphoma, and multiple myeloma developed T-cell lymphoma. The 
lymphoma in question contains the CAR construct, meaning that the drug product itself has 
transitioned into a malignancy. This finding, although rare, has significant implications for all 
CAR T-cell therapy development programs. 





References
• Alaggio et al. WHO Classification of Haematolymphoid tumours, 5th edition. Leukemia, 2022 Jul;36(7):1720-

1748. 

• Campo et al. The international Consensus Classification of Mature Lymphoid Neoplasms: Blood (2022) 140 (11): 
1229–1253.

• Wolfromm et al. Diagnosis and treatment of peripheral T-cell lymphomas: Update recommendations of the 
Belgian Hematology Society (BHS). Belg J Hematol 2022;13(2):65-80

• Weisenburger DD et al. Peripheral T cell lymphoma, not otherwise specified: a report of 340 cases from the 
international peripheral T cell lymphoma project. Blood. 2011; 117(12):3402-8.

• Schmitz N. et al. Treatment and prognosis of mature T-cell and NK-cell lymphoma: an analysis of patients with T-
cell lymphoma treated in studies of the German High-Grade Non-Hodgkin Lymphoma Study Group. Blood. 
2010;116(18):3418-3425

• Park SI et al. The Role of Autologous Stem Cell Transplantation in Patients With Nodal Peripheral T-Cell Lymphomas 
in First Complete Remission: Report From COMPLETE, a Prospective, Multicenter Cohort Study. Cancer. 2019 0:1-
11.

• Horwitz et al. Brentuximab vedotin with chemotherapy for CD30-positive peripheral T-cell lymphoma (ECHELON-2): 
a global, double-blind, randomised phase 3 trial. Lancet 2019; 393: 229-240. 

• Ong and Zain. Aggressive T-cell lymphomas: 2024: updates on diagnosis, risk stratification and management. Am. 
J. Hematol 2024;99: 439-456.

• Overview therapy: NCCN Guidelines Version 1. 2025 T cell lymphomas


	Dia 1: Peripheral T-cell lymphoma (PTCL) and NK cell lymphoma
	Dia 2: OUTLINE
	Dia 3: Pathophysiology
	Dia 4: OUTLINE
	Dia 5
	Dia 6
	Dia 7
	Dia 8
	Dia 9
	Dia 10
	Dia 11: OUTLINE
	Dia 12
	Dia 13
	Dia 14: OUTLINE
	Dia 15
	Dia 16
	Dia 17
	Dia 18: OUTLINE
	Dia 19
	Dia 20
	Dia 21
	Dia 22
	Dia 23
	Dia 24
	Dia 25
	Dia 26
	Dia 27
	Dia 28
	Dia 29
	Dia 30: OUTLINE
	Dia 31: First-line treatment: in general
	Dia 32
	Dia 33: Strategies to improve on first line treatment?
	Dia 34: 1.Intensification of induction chemotherapy: CHOEP
	Dia 35
	Dia 36
	Dia 37
	Dia 38
	Dia 39
	Dia 40
	Dia 41
	Dia 42
	Dia 43
	Dia 44
	Dia 45
	Dia 46: ECHELON-2 Study Design (NCT01777152)
	Dia 47
	Dia 48: Prespecified Subset Analyses: PFS
	Dia 49
	Dia 50
	Dia 51
	Dia 52
	Dia 53
	Dia 54
	Dia 55: Relapse/refractory disease
	Dia 56
	Dia 57: 1. Consolidation by Allo-SCT in R/R PTCL
	Dia 58: 2. How to obtain a remission? 
	Dia 59
	Dia 60
	Dia 61
	Dia 62
	Dia 63
	Dia 64
	Dia 65
	Dia 66
	Dia 67
	Dia 68: References

