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T-cell Lymphomas

* 10% of non-Hodgkins lymphoma
« 39 subtypes (2022 WHO)

« We will cover 10 types

Non-Hodgkins lymphoma
incidence
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Precursor Non-Hodgkin lymphoma, B-cell
BN Chronic/Small lymphocytic leukemialymphol
| Prolymphocytic leukemia, B-cell

[ Mantle-cell lymphoma

BN Lymphoplasmacytic lymphoma

[ Waldenstrom macrogiubulinemia

N DLBCL, NOS

[ Intravascular large B-cell lymphoma
I Primary effusion lymphoma

N Mediastinal large B-cell lymphoma

[ Burkitt ymphomafeukemia

I Splenic MZL

I Extra nodal MZL, MALT

N Nodal MZL

I Follicular ymphoma

N Hairy-cell leukemia

Plasmacytoma

[ Multiple myeloma/plasma-cell leukemia
=1 Heavy chain disease

W Sezary syndrome
ha Peripheral T cell ymphoma, NOS
B Angicimmunoblastic T-cell lymphoma
Subcutaneous panniculitis-like T-cell ymphoma
I Anaplastic large cell lymphoma, T-cell
or null-cell type
| Hepatosplenic T-cell lymphoma
[ Enteropathy-type T-cell lymphoma
B Cutaneous T cell lymphoma, NOS
BN Primary cutaneous anaplastic large cell
lymphoma
BN Adult T-cell leukemiaflymphoma
B NK/T-cell lymphoma, nasal-type/aggressive
NK-cell leukemia
BN T-cell large granular lymphocytic leukemia
BN Prolymphocytic leukemia, T-cell
B NHL T cell NOS
N NHL, unknown lincage
B Precursor lymphoblastic leukemiallymphoma,

[ NHL, B cell, NOS

unknown lineage

L1 Precursor Non-Hodgkin lymphoma, T-cell
[ | Mycosis fungoides

B Prolymphocytic leukemia, unknown lineage
I_- NHL, NOS, unknown ineage
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Outline — High yield and Board focus

Diagnostic
* Clinical presentation
« Key diagnostic tests
« Key genomics

Treatment

* Frontline treatment selection
» Relapsed/refractory

* Mechanism of action

« Key toxicities

Important Pearls for
Management

Common nodal types

— ALCL
* ALK+
* ALK-neg
* Breast Implant

— Follicular helper T-cell
< AITL

— PTCL-NOS

Rarer subtypes

— NKI/T cell lymphoma
— Adult T-cell leukemia/lymphoma

— T-large granular lymphocytic leukemia

— T-prolymphocytic leukemia

— Hepatosplenic gamma delta T-cell ymphoma

— Intestinal lymphomas
— Cutaneous T-cell lymphomas



Nodal T-cell lymphomas

1. ALCL
« ALK+
« ALK-negative

2. Follicular helper T-cell

3. PTCL-NOS



Anaplastic Large Cell Lymphoma

» Diffuse, large cells with T-cell marker (CD2, CD4, CD5)
— Often negative for CD3 and TCR

 Clinically aggressive, often extranodal. High SUV
« Diffusely positive CD30. Must distinguish from Hodgkins

ALK [ Breast ]Textured surface

[ALK posmve] implant Breast implant capsule

negative

N R |

87% 49% >80% Early stage
~50% Advanced
Rearrangements:
NPM1-ALK DUSP22 (~45%) — maybe good
Very good TP63 (<5%) — very bad

Domingo-Domenech et al. Blood Cancer Journal. 2025




Anaplastic Large Cell Lymphoma -Treatment

« BOARD QUESTION:

— How do you treat newly diagnosed ALCL (whether

ALK+ or ALK-neg)?

A
3 year PFS rates 5 year PFS rates
100 4 A+CHP sALCL: 68.3% A+CHP sALCL: 60.6%
90 CHOP sALCL: 51.3% CHOP sALCL: 48.4%
— Answer: Brentuximab*-CHP x 6 cycles T o0
g 70
n
« Better ORR, PFS g 60
L 50
- - - c
« Almost significant OS g 0
S 304
- - e .
« ECHELONS-2 trial, randomized phase 3 < 20 N s G HREWC) e
10 4 —+— A+CHP sALCL: 162 53 - 0.55 (0.39-0.79) 0.0009
0 CHOP sALCL:
0 6 12 18 24 30 36 42 48 54 60 66 72 78
Time (months)
No at risk (events)
A+CHP: 162 (0) 136 (18) 117(34) 107 (42) 95(46) 81(48) 67 (48) 55(49) 33(50) 23(51) 15(52)  7(53) 2 (53) 0(53)

* For breast implant
— If just capsule can start with just removal

— If advanced, then brentuximab alone or with CHP

*Brentuximab is anti-CD30 antibody
drug conjugate

Horwitz et al. Lancet. 2019; Domingo-Domenech et al. Blood Cancer Journal. 2025



T-follicular helper lymphoma

* We used to call angioimmunoblastic, now:

— Nodal T-follicular helper cell lymphoma, angioimmunoblastic type

— Nodal T-follicular helper cell lymphoma, follicular-type

— Nodal T-follicular helper cell lymphoma, NOS

 Named for the markers on the T cell. Need to have 2 expressed to be diagnosed

— PD1

— ICOS

— CXCR5

— CXCL13

— CD10 (not reliable like follicular lymphoma)
— BCL6

* Interesting biology that is informing treatments
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T-follicular helper lymphoma — Genomics

164

Most common mutations

1. TET2 (often biallelic) : I!!|l!|!|||.-!|!!_.!I‘.|.I!!I||||!.!I!!!!III![J!.'I!!.n..!I.!Ll!llll..!-!....|II||..||I_II

2. RHOA G617V 3- ;
3. DNMT3A ecer W
4. |DH2R172

.III P # of cases mutated **
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RHOA 617V = Tth lymphoma
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TEILZ RHOA :
@ Jdoss ﬂ AITL
HSC/Progenitor Pre-malignant cell Tth cell
_ >

TET2 and DNMT3A mutations are in the HSC!

Cortes et al. Cancer Cell. 2018; Sakata-Yanagimoto et al. Nat Genet. 2014
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vV Hotspot sequencing
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T-follicular helper lymphoma — Genomics — why it matters: Reason 1

A TET2/DNMT3A mutation : P fe F
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“ DC
“._T cell zone

Hu et al. Cancers. 2022

TET2 and DNMT3A mutations are in the HSC
TET2 mutations are in the myeloid and B-cell compartments

Plus Tfh cells help B-cell development

There is a high risk of a concomitant TET2-mutated B-cell
lymphoma with Tfh lymphomas, often EBV+

AITL occurs
>coincident
with B cell

lymphoma

R e s e

Pearl for Tfh: You must have a high suspicion of a
secondary B-cell lymphoma in Tfh: Biopsy, biopsy,
biopsy



T-follicular helper lymphoma — Genomics — why it matters: Reason 2

Non-TFH vs TFH phenotype P value

ORR to HDACIi and HDACI .003
combinations
29% (19% CR) vs 56% (29% CR)

Logistic regression model .009

TFH independent predictive factor
of ORR to HDACi

A

100% 1w
m Relapsed/Refractory
= Treatment-Naive

S50% A

CR SD SD SD PD SD CR PR CR CR CR PR CR PR PR CR CR CR CR
PD PD PD SD B '

0% -

Change in sum of product of tumor diameter

-50%

Patients

Tfh lymphoma biology has marked chromatin dysregulation

Tfh lymphomas are the ones that response best to histone
deacetylase inhibitors (HDACs): e.g. belinostat, romidepsin

Tfh lymphoma also respond to hypomethylating agents: e.g.
azacytidine

Combination HDAC + hypomethylating: 80% ORR in relapsed
Tfh

Ghione et al. Blood. 2020; Falchi et al. Blood 2021.



Peripheral T-cell Lymphoma — Not Otherwise Specified

. “ ” . . Trm_gut_CD8 Trm_Tgd
« PTCL-NOS is the “other” category that do not fit well into N
Trm_Th1/Th17 ILC3
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Treatment of Nodal T-cell lymphomas — initial treatment

Prognosis: Good Okay to bad

>

Percent Survival

ALK
negative

Brentuximab — CHP*

CHOP
_ CHOEP/EPOCH
Overall Survival by ALK Status

100 = == = ALK positive

90 — ALK negative

LEEE X

80 - RS -+

70 - [

60 - =

50 -

40 -

30 -

20 -

10 - p=0.0025 ALK negative

0

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

Parrila Castellar et al. Blood. 2014; Carson et al. Cancer 2017.

Brentuximab — CHP**

Survival

[
|

** for “CD30-positive”

1.0 —
0.8
0.6
0.4 — Log-rank p value = 0.01 %;; il
[ PTCL-NOS
0.2 J
—— Anaplastic Large Cell Lymph, Prim. Sysl. Type
~—— Angioimmunoblastic T-cell
0.0 | — PTCL-NOS
| I | I | | | I |
0 6 12 18 24 30 36 42 48 60
Months
N=59 50 44 36 31 21 15 9

67 48 43 31 24 20 15




Brentuximab and CD30

BV-CHP approved based on ECHELON-2
Required 10% CD30 expression — arbitrary selection

Almost all of the advantage for BV-CHP vs CHOP was derived from ALCL

Disease Indication
ALK-positive sALCL /49 16/49 } o i
ALK-negative sALCL 50/113 60/105 -
AITL 18/30 1324 I o |
PTCL-MNOS 19/29 31/43 —a——
0-1 05 1 '
A+CHP CHOP
Better Better

e Studies across PTCL, cutaneous T-cell ymphoma, and DLBCL all agree: CD30 expression does NOT
correlate with clinical outcomes with brentuximab

* Do NOT base your decision to give/not give brentuximab on CD30 expression

| personally only use BV-CHP for ALCL. In other types, | save brentuximab for the relapsed/refractory
setting. Even “CD30 negative” lymphomas can have remarkable responses to brentuximab

0-29 (0-11, 0-79)
0-65 (0-44, 0-95)
1-40 (064, 3-07)
075 (0-41, 1-37)



To transplant or not to transplant

Benefit of transplant is unclear in consolidation

e Patients receiving autoSCT do better than those not consolidation

* Not randomized; the small benefit may be
Selection bias

* Most offer autoSCT in fit patients

1,0

0.8

rviva

0,6}

04

Progression-free su

0,2

0'06
No. at risk
ASCT 103
Non-ASCT 71

Garcia-Sancho et al. Haematologica. 2022; Girard et al

- wmere st v o

49%

Logrank P= 0.042

30 60 90 120
Months

66 39 16 4

40 23 10 3

ASCT yes

ASCT no

150 180

AL MO ASL| HAZara rano HAZara rano
Study or subgroup log[Hazard ratio) SE  Total Total Weight IV, random, 85% CI IV, random, 95% CI
1.1.1 Patienis with complete remission
Advani 2021 -0.653% 048 ar 5E 4. 7% 0.52 [0.20, 1.33) B B
Garcia-sancho 2022 -0.5276 0.25 105 TE B.0% 0.59 [0.36, .96] |
Huang 2019 043 072 13 29 2.7% 1.63 [D.40, 6.69] T ——
Irivama 2013 0.7 1.28 10 7 1.0% 0.50 [0.04, 6.10] e —
Jiao et al 2021 064 045 21 21 5.0% 0.53 [0.22, 1.27] -
Park 2019 007 032 36 83 6.8% 0.93 [0.50, 1.75] —
Savage 2019a -1.0217 038 38 76 5.8% 0.36 [0.17, 0.78] ===
Savage 2019b 0462 035 29 68 B.4% 0.63 [0.32, 1.25] —
Tang 2017 00101 029 a2 143 T7.3% 0.99 [0.58, 1.75] e
Yam 2016 033 035 20 28  6.4% 1.39 [0.70, 2.78] = b
Yoon at al 2021 079 023 56 238 B.4% 2.20 [1.40, 3.46) —_—
Subtotal (95% CI) 387 B25 B2.E6% 0.83 [0.57, 1.22] *»
Heterogeneity: Tau® = 0.25; Chi = 30,11, df = 10 (P = 0.0008): I¥ = 67%
Test for overall effect £ = 0.93 (P = 0.35)
1.1.2 Patients with complete ar partial remission
Ahn 2020 -0.0408  0.29 ar 59 T.3% 0.96 [0.54, 1.69] =
Al-Mansgur 2019 023 055 15 13 3.9% 0.79[0.27, 2.39] T
Cho 2019 028 043 az 27 5.3% 0.75[0.32, 1.74] —
Fossard 2018 0.01%8 019 134 135 9.0% 1.02 [0.70, 1.48] T
Gleeson 2018 -1.3083 0.4 20 108 5.5% 0.27 [0.12, 0.60] ——
He 2012 083 127 11 39 1.0 2.53 [0.21, 30.54]
Rahifing 2018 042 043 34 aa 5.3% 0.66 [0.28, 1.53)] —
Subtotal (95% CI) 283 419  37.4% 0.76 [0.52, 1.10] L
Heterogeneity: Tau® = 0,09; Chi* = 10,06, df = 6 (P=10.12); F = 40%
Test for overall affect £ = 1.46 (P=0.14)
Test (95% CI) a70 1244 100.0% Q.80 [D.62, 1.05] »
Heterogeneity: Tau® = 0.17; Chi® = 40.60, df = 17 {F = 0.001); = 58% f t 1 t 1
Test for averall effect Z = 1.59 (P=0.11) 0.002 01 1 10 500
Test for subgroup differences: Chif =013, df = 1 (P =0.72), I¥= 0% Favours ASCT Favours no ASCT

. Bone Marrow Transp 2024.



Other T-cell lymphoma types

1. NK/T cell ymphoma

2.  Adult T-cell leukemia/lymphoma

3. T-large granular lymphocytic leukemia

4. T-prolymphocytic leukemia

5. Hepatosplenic gamma delta T-cell ymphoma
6. Intestinal lymphomas

7. Cutaneous T-cell lymphomas



Extranodal NK/T cell lymphoma

Most commonly nasal/sinus location
EBV positive

Early stage has excellent cure rate 90+%

For early stage chemotherapy plus radiation

For advanced stage the key is asparaginase

e SMILE
* DDGP (beat SMILE in phase 3)
* P-GemOX

Nivolumab or pembrolizumab useful in relapsed disease

Wang et al. JAMA Onc. 2022

Progression-free survival
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Log-rank 2-sided P=.004
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Adult T-cell Leukemia / Lymphoma

HTLV-1 associated

— Endemic in Japan, S. America, W. Africa, Iran

Subtypes

— Acute ATLL endemic regions
— Lymphoma

— Chronic

— Smoldering

-

i iy :!-\-..-\. _..ﬁi) s e

Clinical presents as e ==l o &
— Hypercalcemia

— Adenopathy, splenomegaly @ Nonsynonymous SNV @ Frameshiftindel  © Non-frameshift indel
— Skin involvement

CCR4 gain of function mutations (~33%) % % ? N R T
— May respond better to mogamulizumab %L_J [TM  [T™ ] i I Cterminal

(IJ 5l0 1 (')O 1 éO 2(1)0 2&l'>0 360 31503160
Mogamulizumab is anti-CCR4 antibody CCR4 mutations in ATLL

Usually CHOP-like induction, but often consolidate with allogeneic SCT
Kataoka et al. Nat Genet 2015.



T-cell large granular lymphocytic leukemia (T-LGL)

 Chronic and indolent

 Associated with autoimmune diseases (rheumatoid
arthritis) and cytopenias; these are the most common
indications for treatment

« CD3+, TCRaB+, CD8+, CD16+, CD45RA+, and CD57+
« STAT3 mutations in 40%

 Goal for treatment is typically to control neutropenia or
anemia or autoimmune

— Methotrexate

— Cyclophosphamide (may soon become preferred 15t
therapy)

— Cyclosporine A
— Ruxaolitinib




T-cell prolymphocytic leukemia (T-PLL)

Aggressive leukemia — often very high white count

— May be preceded by an indolent phase
== \Whole cohort
== 1989-1999
« Diagnostic confirmation by TCL1 expression or FISH == 20002000
for chromosome 14 (usually inversion) TCL1 =
i "
structural variants 5
= Whole cohort = 20.6 months
_ - 1990-1999 = 21 months
« ATM mutations are common g wl 20NN-F000 = monkte
K . 2010-2019 = 19 months
« Initial treatment with alemtuzumab (anti-CD52) " "t&‘:
104 LI}
« Allogeneic stem cell transplant improves survival but ! |
probably not curative . - o = = -

Survival (months)

Cross et al. Blood 2019.



Hepatosplenic gamma delta T-cell lymphoma

Young male predominance

Spleen, liver, bone marrow

— Either CD4/CD8 double negative, or CD8+, positive
for CD56

— Risk of HLH

Association with inflammatory bowel disease and
Immune suppression

Iso7q, trisomy 8, SETD2 and STAT5B mutations

For adults, often given ifosfamide, cisplatin, etoposide
(ICE) followed by allogeneic transplant



Intestinal T-cell lymphomas

Enteropathy associated T-cell (EATL) Monomorphic Epitheliotropic Intestinal T-Cell

Lymphoma (MEITL)

Celiac disease, HLA-DQ2/DQ38 Asian/Hispanic
Jejunum and ileum Jejunum and ileum

Cytotoxic phenotype, usually CD4/CD8 double Cytotoxic phenotype, usually CD4/CD8 double

negative negative
CD30 often positive CD30-negative
JAK/STAT alterations JAK/STAT alterations

Aggressive / ~7 months prognosis Aggressive / ~7 months prognosis




Cutaneous T-cell lymphomas

Skin lymphoma

— Sezary syndrome typically
erythrodermic

— Sezary syndrome has leukemic
involvement

CD4+ clonal T-cells, negative for
CD7 and CD26

Large cell transformation (>25% of
infiltrate)

Only curative treatment is allogeneic
SCT

Mogamulizumab and Brentuximab
both approved based on phase 3 data

. Preferred
. Limited Data

Brentuximab
Vedatin

Romidepsin
Pralatrexate
Mogamulizumab

Pembralizumab

Skin
nedules
£ tumaors

Skin
erythraderma

Blood ‘ ‘

&

Lymph ¢
Node e :

Y
EEN T

@

.1

Khodadoust et al. Blood 2023.



T-cell specific therapies

Treatment “ Key toxicities

elnale[Jel1yW Histone deacetylase inhibitor Nausea, thrombocytopenia, QT prolongation

eIl Histone deacetylase inhibitor Nausea, fever, anemia
HEIEl (2 C1=Y DHFR inhibitor, targets uptake by RFC-1 Mucositis
S0kl Anti-CD30 antibody drug conjugate Neuropathy; Black box for PML

\ler-£1aa[B1[F40TaFEIol Anti-CCR4 “naked” antibody Rash, Black box for autoimmune (e.g. myositis)

Many; Black box for infection, infusion reaction. stroke

I\ P Asaslol Anti-CD52 “naked” antibody ) . . )
and cervicocephalic arterial dissection

Hepatitis; Black box for infections,

DISIVAIE1eY PI3K delta inhibitor . N : »
dlarrhea, or CO|ItIS, cutaneous reactlons, and pneumonltls



Thank you!



