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Challenges to progress in T-cell lymphomas
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Pralatrexate N=109

Romidepsin N=130

Mak V et al. JCO 2013;31:1970-1976, O’Connor OA, et al. J Clin Oncol. 2011;29:1182-1189, Coiffier B, et al. J Clin Oncol. 2012;30 :631-636, O’Connor OA et al ASCO 2013, Pro B, et al. J

Clin Oncol. 2012;30:2190-2196, Horwitz SM et al. Blood 2014;123:3095-3100

Belinostat N=129

PFS 3.7 months

BCCA

PFS 1.6 months

PFS 4 months

PFS 3.5 months

Therapeutic crawl

ALCL N=56

PFS 13.3 months

100% CD30+, biomarker-driven

Time (months)

Brentuximab vedotin, anti-CD30 ADC

Hypotheses

1. Better understanding of TCL 
genomics can guide the 
development of therapies 
for populations

2. Sequencing a TCL can guide 
therapeutic selection for an 
individual patient



Case

58 year old woman with no other medical problems:

• Stage IV PTCL-NOS 

• Treated with CHOEP chemotherapy and then an autologous stem cell 
transplant 

• Relapsed after 12 months with bone marrow and nodal involvement

Never

Rarely (<25% of the time)

Sometimes (26-75%)

Usually (>75%)

Always

How likely are you to order next-generation 

sequencing analysis?



Sequencing T cell lymphomas: It takes a village

T-cell 
lymphomas 

are 
complicated

Van Arnam JS, Lim MS, Elenitoba-Johnson KSJ. Blood. 2018;131(21):2320-2330.



…but there are 
some 

commonalities

Van Arnam JS, Lim MS, Elenitoba-Johnson KSJ. Blood. 2018;131(21):2320-2330.

T-Bet

IRF4

IKZF1

BCL6

FOXP3

Pedersen et al. Blood 2017;130:554-557Castellar et al. Blood 2014;124:1473-1480

ALCL genomics were prognostic



ATLL genomics identified a low-risk group

Kataoka et al. Blood 2018;131:215-225; Yoshida and Weinstock Blood 2018;131:159-160

Ruxolitinib for T-cell lymphomas with JAK/STAT alterations: maybe?

Relapsed and 
Refractory 

TCL

Group A: Activating JAK mutation

Group B: pSTAT3+ or pSTAT5+
in tumor cells

Group C: Neither or unknown

Rux 20mg 
BID

Group A
7/12 (58%)

Group B
4/10 (40%)

Group C
2/12 (17%)

CR + PR + SD>6 months



Targeting lymphomas with mutated epigenetic modulators: perhaps?

Ng et al. Blood 2018;132:935-947
Cortes et al. Cancer Cell 2018;33:259-273.

Tet2 loss directly contributes to TFH-cell transformation



Nguyen et al. Blood Cancer J 2017;7:e516

IDH2 R172G

AG-221

MSKCC #14-254

IDH2 inhibition for IDH2-mutated lymphoma: useful?



Targeting epigenetic regulators in AITL

No association between response and TET2 mutation status

Genomics may predict response to PD-1/PD-L1 blockade

Kwong et al. Blood 2017;129:2437-2442



Uninformed use of PD-1/PD-L1 blockade could hurt patients

Fusions may be the best targets

• Clonal

• Experience from acute leukemia

• ITK-SYK

• CTLA4-CD28

• JAK-STAT

• PDGFR



Murakami and Weinstock, Nature 2017

Patient-Derived Xenografts to Model Human Cancer

CD3 CD8

CD56 EBER

MOUSE  TUMOR

CD3 CD8

CD56 EBER

PATIENT
CUTANEOUS NK/T



Courtesy of John Dipersio, WUSTL

Pituitary Tumor

Diseased Brain

Maintaining Tropism

Randomization 

upon engraftment

Pharmacodynamics

Biomarkers 

Townsend et al. Cancer Cell 2016, Ng et al. 

Defining Biomarkers, Toxicity & Resistance



T-ALL
AML
B-ALL
AUL

BPDCN
Mantle cell lymphoma
Double-hit lymphoma

Marginal zone lymphoma
Follicular lymphoma

Transformed follicular lymphoma
Diffuse large B-cell lymphoma

High-grade with MYC rearangement
HSTL

Primary cutaneous CD30+ TCL
T-PLL
AITL

ALK+ ALCL
ALK- ALCL

Mycosis Fungoides
Sezary Syndrome

Extranodal NK/TCL
PTCL, NOS

ATLL

Alveolar Soft Part Sarcoma
Inflammatory myofibroblastic tumor

Neurofibroma
Osteosarcoma

Rhabdoid tumor
Solid pseudopapillary tumor

Wilms Tumor
Merkel cell carcinoma

400 Solid Tumors from Novartis

Enabling Research on Human Cancer (n~800)
Gao et al. Nature Med 2015; Townsend et al. Cancer Cell 2016, Ng et al. Nature Comm 

Now on cBioPortal



USA 
Canada 

North America;
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Saudi Arabia
Iran
Israel
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Japan 
Singapore 
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India 
China 
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Thailand

Asia;
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infiltration

spleen/body 

weight

Ruxolitinib

JAK2 fusion and remarkable sensitivity to ruxolitinib

Ng et al., Nature Communications 2018



Nat Genet. 2015 47(9):1056-60

CTLA4-CD28 and ICOS-CD28 fusions co-opt checkpoint 
signaling
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Ipilimumab blocks CTLA4-CD28-mediated transformation

Yoshida et al. Blood 2020



Mol Genet Genomic Med. 2015 Mar; 3(2): 130–136

PRE POST 4 doses ipilimumab

Roberts et al. NEJM 2014

Archer FusionPlex Lymphoma



None

1%-25%

26-75%

>75%

When is the break?

In what fraction of cases of relapsed PTCL “should” 

you order genetic testing?



Where do we want to be in 5 years?

Ciriello et al., Nat Genet, 2013; Vega et al. Cell 2018

>500 frozen PTCLs

• Whole genome

• Exome

• Transcriptome

• Methylome

• Phosphoproteome

• Cell-free DNA

DAPI CD3D CD2 CD5 CD7

CD4 CD8 CD163 Ki67

TMA-335_56 –

Peripheral T-cell 

lymphoma, NOS

CD21

TMA-335_25 – ALK-negative ALCL



Summary

• There are limited opportunities to select therapies for R/R T-cell 
lymphomas based on genomics:

• JAK fusions

• SYK fusions

• PDGFR fusions

• CTLA4 fusions

• CD274 (PD-L1) 3’ UTR alterations

• Diagnostics to identify those opportunities are imperfect but exist

• Empiricism and creativity may hurt patients

• The future is very bright


