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WHO CLASSIFICATION OF MATURE T-CELL AND NK/T CELL 
LYMPHOMAS 2016

• GEP- led to molecularly defined groups of 
PTCL

• CNV

• NGS 

• Integration of data 

Pathogenesis
Prognostic markers
Therapeutic targets  
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MOLECULARLY DEFINED ENTITIES IN PTCL 

Iqbal et al 2016
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MOLECULARLY DEFINED SUBGROUPS OF PTCL-NOS 

Iqbal et al – 2014 5



CLINICAL EVALUATION OF MOLECULARLY DEFINED 
SUBSETS OF PTCL-NOS

PTCL-GATA 3
High expression of 
GATA 3  and its target 
genes 

33% of PTCL-nos

GATA 3 is the master 
regulator of TH2 cell 
differentiation, 
regulates IL4, IL5 and 
IL13

Associated with PI3K-
mTOR activation

PTCL-TBX21
High expression 
of TBX21 and its 
target genes
49% of PTCL
Master regulator 
of TH1 and 
cytotoxic T cell 
differentiation
Regulates 
expression of 
Interferon 
gamma  and 
granzyme B
NF-kB activation 

IHC algorithm

PTCL-GATA 3--- GATA3, CCR4
PTCL-TBX21 ---- TBX21 ad nCXCR3

Chan et al 2019 6



REPRODUCING THE MOLECULAR SUBCLASSIFICATION 
OF PERIPHERAL T-CELL LYMPHOMA–NOS BY 
IMMUNOHISTOCHEMISTRY

Amador et al: Blood 2019

7



PTCL-
GATA3

PTCL-GATA3

PTCL-
TBX21

PTCL-TBX21

DISTINCT MORPHOLOGICAL FEATURES IN PTCL-NOS CLASSIFIED BY IHC 
ALGORITHIM 
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SPECIFIC GENE EXPRESSION SIGNATURES OF  
ALCL SUBTYPES 

Iqbal et al - 2016

9Edgardo R. Parrilla Castellar et al. Blood 2017



MORPHOLOGIC FEATURES OF DUSP-22 REARRANGED ALK-VE ALCL

• 30% of alk-ve
ALCL are 
DUSP22 
rearranged

• DUSP22 
rearranged 
cases were 
more likely to 
have doughnut 
cells, less likely 
to be 
pleomorphic 
and had sheet 
like growth of 
cells 

Triple negative 
ALCL

King et al : Am J Surg Pathology 
2017 10



Andrea B. Moffitt et al. J Exp Med 2017;214:1371-1386

GENETIC LANDSCAPE OF DIFFERENT SUBTYPES OF PTCL
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POTENTIAL THERAPEUTIC TARGETS FOR PTCL
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BRENTUXIMAB + CHP FOR CD30 + PTCL

Echelon -2 Frontline treatment with A+CHP vs CHOP for newly 
diagnosed, CD30-expressing PTCLs demonstrated a 29% reduction 
in risk of PFS event (HR: 0.71; 95% CI: 0.54-0.93; P = 0.011)

A+CHP more than doubled median PFS vs CHOP (48.2 vs 20.8 
months, respectively)

34% reduction in risk of death with A+CHP (HR: 0.66; 95% CI: 0.46-
0.95; P = 0.024)1. Median OS was not reached in either arm

A+CHP has a comparable safety to CHOP

Horwitz et al : Lancet 2019 13



EXPLORATORY ANALYSIS – IMPACT OF STEM CELL TRANSPLANT IN 
ECHELON-2

• ECHELON 2- role of consolidative 
transplant was not studied 
explicitly

• In patients treated with A+CHP 
only 50/226 (22%) underwent 
transplant 

• alk-ALCL - 76/113 were in CR on 
the A+CHP arm and 27/76 ( 36%) 
received transplant 

• Median PFS for patients with SCT 
was not reached vs 55.6 months 
without transplant 

• Non- ALCL patients – 38/64 (59%) 
on the A=CHP arm were in CR and 
11/38 ( 29%) had SCT 

• Median PFS in SCT was not 
reached and was 33.2 months in 
non SCT patients 

• Standard PFS and multivariate 
proportional hazards regression 
analysis favored transplant 

• Transplant was done less 
frequently in Asian countries 

Savage et al ;ASH 2019
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GDPT vs CHOP in the upfront treatment of PTCL

15Ling Li et al- ASCO 2020



WHAT WE KNOW SO FAR 

• CHOP based therapies remain the back bone of upfront therapy (CR 31-67%)
• For CD30+ lymphomas and ALCL- ----- BV+CHP – based on randomized data and shown to 

impact survival 
• Role of Etoposide if the upfront regimen continues to be debated. Best data is by Schimdt, et al. <60, 

normal LDH, improved OS. CHOEP followed by high dose ASCT has been used by several groups. 
Metanalysis by Deng et al did not show a difference between CHOP and CHOPE (Onco targets 2019)

• CHOP+Romdepsin (Ro-CHOP) – Initial results ORR 78% including 66% CR. Randomized phase 3 
ongoing.

• CHOP+Pralatrexate - ORR 89%, CR 67%
• CHOP+Belinostat – ORR 86%, CR 67%, PR 19% 
• CHOEP+Revlimid – ORR 88% and CR 38%. Len maintenance arm
• CHEP+BV – Ongoing. Possible EPCH+BV?
• Chidamide + CHOP, Chidmaide + CHOEP (ORR 68%, CR 43% ) 
• GDPT vs CHOP,- 42% vs 27% longer PFS and OS 
• Mogamulizumab combinations – EPOCH, mLSG15
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APPROVED AGENTS FOR THE TREATMENT OF RR 
PTCL 

AGENT HISTOLOGY ORR/CR ORR/CR DURATION

PRALATREXATE

2009
PTCL- all subtypes

29%/11%
PTCL- nos 32%

sALCL- 35%
AITL- 8%

other – 38%

DOR = 10.1 months ( ,1-22.1)

ROMIDEPSIN

2009
PTCL- all subtypes 25%/15%

PTCL- nos—29/14
AITL- 30/19

Alk-ve ALCL -24/19

DOR 28 months (1-48)
Median OS= 11.3 months

Time to CR =3.7months

BELINOSTAT 

2014

PTCL- all subtypes
26%/11%

PTCL-nos-23%
AITL-46%/18%

ALCL- 15%
ENKTCL-50%

DOR= 13.6 months (4.5-29.4)

BRENTUXIMAB 
VEDOTIN

2011
sALCL 86%/59%

Highest responses in ALCL- other 
subtypes much less

DOR = 13.2 (5.7-26.3)
OS- 70% at 1 yr. 64% at 4 yrs

MOGAMULIZUMAB

2012 ATLL 50/31
Approved for CTCL in the US, ATLL 

and CCR4 expressing PTCL in 
Japan

Median PFS 5.2 months

CHIDAMIDE

2014
PTCL 28/14 Approved in China

Median PFS 2.1 month, OS 21.4 
months 17



1. O’Connor O., …. Shustov A.,  et al. J Clin Onc 2011; 29:1182-89
2. Maruyama et al.Cancer Science.2017,108(10):2061-2068.
3. Admojo. Presentation at Blood 2018.
4. Hong et al. Targeted Oncology 2019. 

RECENT UPDATES REGARDING SINGLE AGENT PRALATREXATE FOR R/R PTCL
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USE OF LEUCOVORIN

• In PROPEL – mucositis was most common side effect – grade 2 and above 52% of patients 

• PDX followed by Leucovorin 50mg IV – 24 hrs later  Geskin et al 2014

• Leucovorin reduced incidence of mucositis – retrospective study Foss et al 2016

• Prospective study – Pralatrexate (SD + Vit supplements) followed by Leucovorin 25mg tid for 2 
days ( 24 hrs later)  - Shustov et al ASH 2018

– Mucositis was reported in 4 patients – no grade 3 or higher 

The preemptive use of Leucovorin alongwith Vit B12 and Folate 
supplements to prevent mucositis is now in the NCCN guidelines 
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Using cell line data to predict 
response to PI3 kinase inhibitors 

TARGETING PI3 KINASE 
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TENALISIB

21Huen et al – Cancers 2020



DUVELISIB 

Pro et al : ASH  2020 22

25 patients dosed in the dose expansion phase 
ORR 49%, CR 30% and median DOR 12.2 
months 



TARGETING THE JAK/STAT PATHWAY

• JAK/STAT pathway genes were evaluated  
by NGS

• IHC was used to assess STAT3
• Enrollment based on mutational status and 

STAT 3 expression
• Tissue samples collected at baseline, on 

treatment and end of treatment

• ORR was 23%
• Responders had low pS6 expression in 

pretreatment biopsies 

23

Final Results of a Phase II Biomarker-Driven Study of 
Ruxolitinib in Relapsed and Refractory T-Cell 

Lymphoma

Moskowitz et al –ASH 2019



CD38 directed therapies for NK/T cell LYMPHOMA 

• CD38 expression can be seen in NK/T cell 
lymphomas and may have prognostic 
significance- Wang et al 2015

• Daratumumab targets CD38 and induces ADCC

• 32 pts 

• Median fu of 16.7 months- ORR 25%

• Median DOR 55 days

• Median PFS 53 days 

• Response was no associated with CD38 
expression 

• EBV DNA reduction was seen more commonly 
in responders

Huang et al: ASH 2019
24



UPDATES IN EPIGENETIC THERAPY 

25



EZH2 TARGETING

High expression of EZH2 and HDAC2 associated with poor survival 

EZH2 
participates in 
histone 
methylation 
and 
transcriptional 
repression
Part of the 
PRC2 complex 

Zhang et al: Oncol letter 2019 26



DOUBLETS AND TRIPLETS –TARGETED AGENTS 

COMBINATION N RESULTS MAIN TOXICITY/DLT

PRALATREXATE + ROMIDEPSIN-2018 14 ORR 71%, PFS 4.4 months Mucositis,  thrombocytopenia 

DUVELISIB+ROMI-2017 29 ORR 50%- median TTR 51 days

DUVELISIB + BORETEZOMIB- 2017 ORR 53%- median TTR 52 days 

ALISERTIB + ROMIDEPSIN-2017 3 ORR 25% Hematologic, fatigue, infection

CHIDAMIDE+THALIDOMIDE+CYCLOPHOSPHAMIE- 2017 12 ORR 83%,CR41%, PR33% Neutorpenia, thrombocytopenia

ROMIDEPSIN+ AZACITIDINE- 2019 31 ORR73%, CR55 % Neutropenia, thrombocytopenia

LENALIDOMIDE+VORINOSTAT- 2014 8 ORR 25%, PFS 2.2 months , OS 6.7 
months

hematologic

ROMIDEPSIN PLUS LENALIDOMIDE- 2017 21 ORR in PTCL 50%. Median EFS 15.5 
weeks, Median OS not reached 

Neutropenia, thrombocytopenia

ROMIDEPSIN+LENALIDOMIDE+CARFLIZOMAB- 2017 16 ORR 45%, CR 36%, PR 9%- median 
EFS 13.6 months

Hematologic, DVT, infection

PANOBINOSTAT + BORETEZOMIB-2015 23 ORR 43% median DOR 5.6 months Thrombocytopenia, diarrhea, neuropathy

DURVALUMAB + ROMIDEPSIN+ 5 AZA Ongoing 

DURVALUMAB + PRALATREXATE Ongoing 
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IMMUNE CHECK POINT INHIBITORS- NOT A BIG HIT AS SINGLE 
AGENTS 

NIVOLUMAB

Hyper 
progression 
seen in 4 
patients

ORR- - 33% 

Median PFS 
1.9 months 

Bennani et al –ASH 2019

PEMBROLIZUMAB 

N=18, ORR 33%, 4/13- CR, median PFS 
3.2 months, median OS 10.6 months Barta et al- Clin lymphoma 

leukemia 2019 28



MAJOR TURNING POINT IN NK/T-CELL LYMPHOMAS

Kwong, et al. 2017. Blood.

• High expression of PD1 seen 
in NK/T-cell lymphomas driven 
by EBV

• High response rates to PD1 
blockade in RR disease-
Disappearance of EBV from 
responding tumors

• Treatment was safe even in 
post allogenic transplant 
patients
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IMMUNE CHECKPOINT INHIBITORS COMBINATION WITH 
CHEMOTHERAPY OR OTHER AGENTS FOR PTCL 

• Pembrolizumab + Romidepsin- ongoing – ORR 44% in 15 evaluable patients, 2 patients had 
hyperprogression – Iyer et al: ASH 2019

• Pembrolizumab + Pralatrexate- phase 1 started at COH. 3 patients enrolled – 1 CR, no POD

• Nivolumab+EPOCH- upfront therapy- just started 

• Pembrolizumab Plus Copanlisib

• Ongoing trials for NK T cell lymphoma with single agent PD1 inhibitors 
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ENROLLING MACROPHAGES IN THE FIGHT AGAINST 
LYMPHOMA 

Intratumoral 
injection  
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Novel approaches 

• Phase II Study to Assess AFM13 in Patients With R/R CD30-positive T-cell Lymphoma or Transformed 
Mycosis Fungoides (REDIRECT)- CD30/CD16A 

• ADC-301- a Novel Pyrrolobenzodiazepine-Based CD25-Targeting Antibody Drug Conjugate, in a Phase 1 
Study of Relapsed/Refractory Non-Hodgkin Lymphoma Shows Activity in T-Cell Lymphoma- ORR 50% in 
the phase 1 study 

• CAR-T cell – allo CAR-T targeting CD 70 – first patient has been treated 

• CAR-T targeting CD 30 – trials in progress 
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TARGETING EBV FOR THE TREATMENT OF NK/T CELL LYMPHOMAS 

• Autologous Cytotoxic T cells targeting EBV viral latent proteins

• Expansion of LMP- cytotoxic TL using autologous dendritic cells 

• 50 patients received  these cells including 11 NK/T

• 39 ( 9/11) achieved and maintained remission 

• Phase II study is ongoing 

Bollard et al: J Clin Oncol 2013
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Thank You
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