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NCCN Guidelines For ATLL

* NCCN/Committee membership
* Guideline process

* Overview of guidelines



Who Makes Up the NCCN Lymphoma Panel?

e Representatives (N=1) from each member institution

* Multi-disciplinary (T cell and Cutaneous Lymphomas) with representation from:
e Pathology
e Radiation oncology
* Medical oncology/Hematology
 Dermatology
 Dermatopathology
* Bone Marrow Transplant
* Patient representative
* Plastic surgery

e Additional members are included if they have specialized expertise in less
common forms of lymphoma
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IOM: Guidelines We Can Trust

Be based on a systematic review of the existing evidence

Be developed by a knowledgeable, multidisciplinary panel of experts and
representatives from key affected groups

Consider important patient subgroups and patient preferences, as appropriate

Be based on an explicit and transparent process that minimizes distortions, biases, and
conflicts of interest

Provide a clear explanation of the logical relationships between alternative care
options and health outcomes, and provide ratings of both the quality of evidence and
the strength of recommendations

Be reconsidered and revised as appropriate when important new evidence warrants
modifications of recommendations.

Institute of Medicine: Clinical Practice Guidelines we Can Trust, March 2011



Evidence-based Consensus Allows Comprehensive

Guideline
Evidence-based guideline

Gaps in high-level evidence

—

Continuum of disease and patient care

I  High-level evidence exists

Gaps in evidence filled with expert consensus




NCCN Levels of Evidence

The recommendation is based on high level evidence* and there is
uniform NCCN consensus (285%) that the intervention is appropriate.

The recommendation is based on lower level evidence** and there
is uniform NCCN consensus (=85%) that the intervention is appropriate. (2Ais
the default category unless otherwise indicated).

The recommendation is based on lower level evidence** and there
is NCCN consensus (50%-<85%) that the intervention is appropriate.

The recommendation is based on any level of evidence; there is
major NCCN disagreement that the intervention is appropriate and >25%.

*Randomized controlled trials or meta-analyses

**Smaller randomized clinical trials, well-designed controlled trials
without randomization, well-designed cohort studies



The specific definitions of the NCCN Categories of Preference are:

*Preferred intervention: Interventions that are based on superior efficacy, safety, and evidence; and, when
appropriate, affordability

*Other recommended intervention: Other interventions that may be somewhat less efficacious, more toxic, or
based on less mature data; or significantly less affordable for similar outcomes

*Useful in certain circumstances: Other interventions that may be used for select patient populations (defined
with recommendation)

All recommendations in the NCCN Guidelines are considered appropriate.



Where does the information come from?

e Randomized controlled trials — definitive and non-
definitive

* Meta-analyses

* Non-randomized trials

* Retrospective studies, analyses
 Historical practice patterns

* What we do



NCCN Guidelines® Development
Gt s =~

PANEL MEETING

* PubMed literature

e * Discuss UPDATE REVIEW
institutional review « Algorith P | i UPDATED
* Third-party comments, relevant PR, ',“‘ v:::cg:; . GUIDELINES
submissions literature, submissions * Manuscripts TO NCCN.ORG

* Vote * References * Full Panel

* Scientific meetings/
as needed for changes

Congress
presentations

* Recent FDA
approvals

IMPORTANT
NEW DATA
RELEASED

Concurrent development and production of NCCN Guidelines derivative products

Panel votes on all treatment recommendations (and most others) 1 vote /institution



How Do Guidelines Fit into Decisions about
Treatment?

* Guidelines are defined for each step in the clinical decision sequence
* One treatment or a range of appropriate treatment options for specific situations
may be found in the Guidelines
e Data may not support a single treatment at a given node

* Appropriate treatments may be tailored to special populations, e.g. significant
co-morbidities which impact on treatment

The goal is to enhance quality of care by recommending the most appropriate
treatment choices

100% concordance is usually not appropriate

* Rare diseases = educational component
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National

comprehensive NCCN Guidelines Version 2.2026 NCCN@S;S?}”&? anedneé
ey 270" Adult T-Cell Leukemia/Lymphoma -
DIAGNOSIS? WORKUP ATLL g
. SUBTYPE
ESSENTIALP: ESSENTIAL:

* H&P examination, including complete skin
examination
» Comprehensive metabolic panel

» CBC with differential and peripheral blood smear
for atypical cells®: lymphocytosis (ALC >4000/pL in
adults) in acute and chronic subtypes

- ! . . « LDH :
« Peripheral blood immunophenotyping to establish : Smoldering
Cigona Phenctyping Serclogy forstrongyiides S 2
« Flow cytometry panel may include: CD2, CD3, CD4, : :DG'PETICI s;:_an = %‘;NP“"G;CKhﬁJbW'th contrast
CD5, CD7, CD8, CD25, CD30, TCR alpha/beta, TRBC1 regnancy testing in those of childbearing .
« Assessment of HTLV-1/2 by serology or other potential (if chemotherapy or RT is planned) Chronic subtype
methodsf y 9 - Assess for distressk (ATLL-3)

USEFUL IN CERTAIN CIRCUMSTANCES: — |USEFUL IN CERTAIN CIRCUMSTANCES:

h g L * HIV testing
» Biopsy of lymph nodes (excisional), skin biopsy, Gl H . .
A g . e » Hepatitis B and C testing Acute subtype
tract, or bone marrow biopsy™is required if: « CRP, soluble interleukin-2 receptor (sIL-2R), (ATLL-4)

» Diagnosis is not established on peripheral blood, or
» Ruling out an underlying infection (eg, tuberculosis,
histoplasmosis, toxoplasmosis)
* If biopsy performed, the recommended panel for

i i i e,h,i.
gg?ﬁénnzecggaznsll-é%gas follows : CD3, CD4, CDs, * CNS evaluation: Head CT or MRI with contrast

. and/or lumbar puncture (LP) in all patients with

. Elggﬁjyg?mgtg_for CCR4 acute or lymphoma subtypes or in patients with
neurologic manifestations

* Uric acid

* HLA typing

* Discuss fertility pres&rvationI

serum albumin, and blood urea nitrogen (BUN)
* Upper Gl endoscopy
» Echocardiogram or MUGA scan if anthracycline- Lymphoma subtype
based regimen is indicated (ATLL-4)




Educational/Reference Material

DIAGNOSTIC CRITERIA FOR ATLL'

RESPONSE CRITERIA FOR ATLL'

Response Definition %;Lsh w Spleen, Liver | Skin W Bone Marrow
Ee(:;?g?;?‘. 2;21{"3;2':::‘* Normal Normal Normal Normal Normalt Normal
Uncertified | Stable residual | 5, g0, >75% +
feonr:‘irs’lsei?n' Ine‘:isosnm bulky decreaset decrsaset Normal Normal Normal Normal
Partial Regression of 250% 250% : 250% 250%
remission* disease decreaset decreaset No increase decrease decrease Irelevant
Failure to attain
Stable complete/partial | No change in | No changein | No changein | No change | o oo ge | Nochange
disease* no progressive size size size in size
disease
Relapsed New or
disease or . New or 250% | New or 250% New or 250% | 250% New or 250%
progressive ::;:ir:::ed increase’ increase$ increase increase increase® Reappearance
disease

Smoldering Chronic Lymphoma Acute
Anti-HTLV-1 antibody + + + +
Lymphocyte (x 10° /1/L) <4 242 <4 *
Abnormal T lymphocytes 25% +b 1% +b
Flower cells of T-cell marker Occasionally Occasionally No +
LDH <1.5N <2N * *
Corrected Ca (mmol/1/L) <2.74 <274 * *
Histology-proven lymphadenopathy No * + *
Tumor lesion
Skin ** * * *
Lung -5 % * %
Lymph node No * Yes *
Liver No * * *
Spleen No * * *
CNS No No * *
Bone No No * *
Ascites No No * *
Pleural effusion No No * *
Gl tract No No * *

PROGNOSTIC INDEX FOR ACUTE AND LYMPHOMA SUBTYPES
PROGNOSTIC INDEX FOR ACUTE- AND LYMPHOMA-TYPE ATLL (ATL-PI)?

RISK FACTORS RISK GROUPS
» Stage lI/IV Low 1-2
* ECOG PS >1 Intermediate 3-4
*Age>70y High 5-6
* Albumin <3.5 g/dL
* slL-2R >20,000 U/mL

MODIFIED PROGNOSTIC INDEX FOR AGGRESSIVE ATLL (AGE <70 Y)P

RISK FACTORS

RISK GROUPS

* Clinical subtype of acute ATLL
* CRP level 22.5 mg/dL

* ECOG PS 24

* s|L-2R >5,000 U/mL

* Adjusted Ca level 212 mg/dL

Low

0-1

Intermediate 2-3

High

4-5
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p(eley Cancer Adult T-Cell Leukemia/Lymphoma Discussion

Network®
ATLL SUBTYPEY FIRST-LINE THERAPY INITIAL RESPONSEP ADDITIONAL THERAPY
(at 2 mo)
Low risk Clinical trial
(sIL-2R <1000 U/mL)/ or
Intermediate risk (slL- Interferon/zidovudine™n:©
2R 1000-6000 U/mL)
Responsed » Continue first-line treatment™
Clinical trial
or
Chronic' Alternate systemic therapy

(Second-line therapy
No responsed ————— [[ATLL-D])
or

Best supportive care (NCCN

Hilgh r:sz - g'!inical trial Guidelines for Palliative Care)
:(;‘:I::;Bbzlrtlninll ,2R —_— :)nrterferonIzidovudinems“p Response( . Continue first-line treatment™
26000 um’uf) ) ﬁ.‘f;g??:]ce:gg’vag‘;éﬁ'ﬁ:ﬂ—ed Consider allogeneic HCT
[ATLL-D]) Clinical trial
Noresponsed — > grecond-line therapy (ATLL-D)
or

Best supportive care (NCCN
Guidelines for Palliative Care)

d Diagnostic Criteria for ATLL (ATLL-A).

M Qutside of a clinical trial, if the disease is not responding or is progressing within a 2-month period, treatment with zidovudine and interferon should be stopped. If
there is evidence of clinical benefit, treatment should continue until best response is achieved. If life-threatening manifestations, treatment can be discontinued before
the 2-month period.

N See references for zidovudine and interferon (ATLL-D 2 of 2).

© Peginterferon alfa-2a or ropeginterferon alfa-2b-njft (if peginterferon alfa-2a is unavailable) may be substituted for other interferon preparations (Schiller M, et al. J Eur
Acad Dermatol Venerol 2017;31:1841-1847; Patsatsi A, et al. J Eur Acad Dermatol Venereol 2022:36:€291-e293; Osman S, et al. Dermatol Ther 2023;2023:7171937;
Mesa R et al. Ann Hematol 2025;104:2571-2573).

P If nodal disease is present, repeat C/A/P/neck CT with contrast or FDG-PET/CT. Other baseline imaging studies relevant for response assessment should be repeated
as well.

4 See Response Criteria for ATLL (ATLL-B). Responses include CR, uncertified CR, and PR.

" Prognostic Index for chronic and smoldering ATLL: Katsuya H, et al. Blood 2017;130:39-47.
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Table of Contents

N Adult T-Cell Leukemia/Lymphoma Discussion
ATLL SUBTYPEY®  FIRST-LINE THERAPY INITIAL RESPONSEP  ADDITIONAL THERAPY RESPONSE
(after 2 cycles) ASSESSMENT
Continue first-line treatment™
Clinical trial Responsed ———— > |or
or Consider allogeneic HCT
Systemic therapy
t,u . [(Suggested Initial Therapy .- .
Acute " |Regimens [ATLL-D]) g:lnlcal trial
or . .
Interferon/zidovudine™":° ﬁ:tsiflri‘g;et;igr:gsrﬂs not used in Consider
or —»ResponseP9—|allogeneic
No responsed ——» gscond-line therapy (ATLL-D) HCTY
Best supportive care (NCCN
Guidelines for Palliative Care)
Clinical trial Continue first-line treatment™
v or ] Responsed ——— > |or
Lymphoma®™* — [Systemic therapy Consider allogeneic HCT
(Suggested Initial Therapy .. .
Reqimens rATLL-D" Clinical trial ]
or Consider
No responsed —— |Second-line therapy (ATLL-D) —ResponseP-9 —|allogeneic
or HCTV
Best supportive care (NCCN
Guidelines for Palliative Care)

d Diagnostic Criteria for ATLL (ATLL-A).

M Qutside of a clinical trial, if the disease is not responding or is
progressing within a 2-month period, treatment with zidovudine and
interferon should be stopped. If there is evidence of clinical benefit,
treatment should continue until best response is achieved. If life-
threatening manifestations, treatment can be discontinued before the
2-month period.

N See references for zidovudine and interferon (ATLL-D 2 of 2).

© Peginterferon alfa-2a or ropeginterferon alfa-2b-njft (if peginterferon alfa-2a is unavailable)
may be substituted for other interferon preparations (Schiller M, et al. J Eur Acad
Dermatol Venerol 2017:;31:1841-1847; Patsatsi A, et al. J Eur Acad Dermatol Venereol
2022;36:291-e293; Osman S, et al. Dermatol Ther 2023;2023:7171937; Mesa R et al. Ann
Hematol 2025;104:2571-2573).

P If nodal disease is present, repeat C/A/P/neck CT with contrast or FDG-PET/CT. Other
baseline imaging studies relevant for response assessment should be repeated as well.

9 See Response Criteria for ATLL (ATLL-B). Responses include CR, uncertified CR, and PR.

S Prognostic Index for Acute and Lymphoma Subtypes (ATLL-C).

tCNS disease is common and prophylaxis is recommended.

U Antiviral therapy alone is not effective.

V' The long-term efficacy of initial therapy regimens is limited. Allogeneic HCT may be a
curative option for some patients.
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(oo Cancer Adult T-Cell Leukemia/Lymphoma Discussion

Network®
SUGGESTED TREATMENT REGIMENS2P:¢
INITIAL THERAPY SECOND-LINE THERAPY OR SUBSEQUENT THERAPY

Preferred (alphabetical order) Preferred (alphabetical order)

* Clinical trial * Clinical trial

* CHP (Cyclophosphamide/Doxorubicin/Prednisone) + * Single agents
Brentuximab vedotin for CD30+ cases » Brentuximab vedotin for CD30+ cases

* CHOP (Cyclophosphamide/Doxorubicin/Vincristine/Prednisone) » Lenalidomide9
+ Mogamulizumab-kpkc%® (no intention to proceed to transplant) » Mogamulizumab-kpkcd-©-9

* Dose-adjusted EPOCH (Etoposide/Prednisone/Vincristine/ * Combination regimens
Cyclophosphamide/Doxorubicin) » DHA (Dexamethasone/Cytarabine) + platinum (Carboplatin,

« Interferon/Zidovudinef (acute, chronic, and symptomatic Cisplatin, or Oxaliplatin)
smoldering subtypes) » ESHA (Etoposide/Methylprednisolone/Cytarabine) + platinum

(Cisplatin or Oxaliplatin)

Other Recommended (alphabetical order) » GDP (Gemcitabine/Dexamethasone/Cisplatin)

« CHOEP (Cyclophosphamide/Doxorubicin/Vincristine/Etoposide/ » GemOx (Gemcitabine/Oxaliplatin)

Prednisone) » GVD (Gemcitabine/Vinorelbine/Liposomal Doxorubicin)

* HyperCVAD (Cyclophosphamide/Vincristine/Doxorubicin/ » ICE (Ifosfamide/Carboplatin/Etoposide) _
Dexamethasone) alternating with High-Dose Methotrexate/ » Interferon/Zidovudine’ (acute, chronic, and symptomatic
Cytarabine smoldering subtypes)

Useful in Certain Circumstances Alternative (alphabetical order)

« CHOP (Cyclophosphamide/Doxorubicin/Vincristine/Prednisone) * Single agents "

(unable to tolerate intensive regimen or non-CD30 expressing » Alemtuzumab
ATLL) » Arsenic trioxide
» Belinostat
» Bendamustine
» Gemcitabine
» Pralatrexate _
» RT in selected cases with localized, symptomatic disease'
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SUGGESTED TREATMENT REGIMENS?P:C

Preferred (alphabetical order)

* Clinical trial

* CHP (Cyclophosphamide/Doxorubicin/Prednisone) +
Brentuximab vedotin for CD30+ cases

* CHOP (Cyclophosphamide/Doxorubicin/Vincristine/Prednisone)

+ Mogamulizumab-kpkc%® (no intention to proceed to transplant)
* Dose-adjusted EPOCH (Etoposide/Prednisone/Vincristine/
Cyclophosphamide/Doxorubicin)
« Interferon/Zidovudinef (acute, chronic, and symptomatic
smoldering subtypes)

P
* CHOEP (Cyclophosphamide/Doxorubicin/Vincristine/Etoposide/
Prednisone)
* HyperCVAD (Cyclophosphamide/Vincristine/Doxorubicin/
Dexamethasone) alternating with High-Dose Methotrexate/
Cytarabine

Useful in Certain Circumstances

* CHOP (Cyclophosphamide/Doxorubicin/Vincristine/Prednisone)
(unable to tolerate intensive regimen or non-CD30 expressing
ATLL)

Preferred (alphabetical order)

SECOND-LINE THERAPY OR SUBSEQUENT THERAPY

* Clinical trial
* Single agents
» Brentuximab vedotin for CD30+ cases
» Lenalidomide9
» Mogamulizumab-kpkcd-€9
* Combination regimens
» DHA (Dexamethasone/Cytarabine) + platinum (Carboplatin,
Cisplatin, or Oxaliplatin)
» ESHA (Etoposide/Methylprednisolone/Cytarabine) + platinum
(Cisplatin or Oxaliplatin)
» GDP (Gemcitabine/Dexamethasone/Cisplatin)
» GemOXx (Gemcitabine/Oxaliplatin)
» GVD (Gemcitabine/Vinorelbine/Liposomal Doxorubicin)
» ICE (Ifosfamide/Carboplatin/Etoposide)
» Interferon/Zidovudine' (acute, chronic, and symptomatic
smoldering subtypes)

Alternative (alphabetical order)
* Single agents
» Alemtuzumab”
» Arsenic trioxide
» Belinostat
» Bendamustine
» Gemcitabine
» Pralatrexate _
» RT in selected cases with localized, symptomatic disease'
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Network®
SUGGESTED TREATMENT REGIMENS2P:¢
INITIAL THERAPY SECOND-LINE THERAPY OR SUBSEQUENT THERAPY

Preferred (alphabetical order) Preferred (alphabetical order)
* Clinical trial * Clinical trial
* CHP (Cyclophosphamide/Doxorubicin/Prednisone) + * Single agents

Brentuximab vedotin for CD30+ cases » Brentuximab vedotin for CD30+ cases
* CHOP (Cyclophosphamide/Doxorubicin/Vincristine/Prednisone) » Lenalidomide9

+ Mogamulizumab-kpkc%® (no intention to proceed to transplant) » Mogamulizumab-kpkcd-©-9
* Dose-adjusted EPOCH (Etoposide/Prednisone/Vincristine/ * Combination regimens

Cyclophosphamide/Doxorubicin) » DHA (Dexamethasone/Cytarabine) + platinum (Carboplatin,
« Interferon/Zidovudinef (acute, chronic, and symptomatic Cisplatin, or Oxaliplatin)

smoldering subtypes) » ESHA (Etoposide/Methylprednisolone/Cytarabine) + platinum

(Cisplatin or Oxaliplatin)

Other Recommended (alphabetical order) » GDP (Gemcitabine/Dexamethasone/Cisplatin)

« CHOEP (Cyclophosphamide/Doxorubicin/Vincristine/Etoposide/ » GemOx (Gemcitabine/Oxaliplatin)
Prednisone) » GVD (Gemcitabine/Vinorelbine/Liposomal Doxorubicin)
* HyperCVAD (Cyclophosphamide/Vincristine/Doxorubicin/ » ICE (Ifosfamide/Carboplatin/Etoposide)

Dexamethasone) alternating with High-Dose Methotrexate/ » Interferon/Zidovudine® (acute, chronic, and symptomatic
smoldering subtypes)

Cytarabine

Useful in Certain Circumstances Alternative (alphabetical order)
« CHOP (Cyclophosphamide/Doxorubicin/Vincristine/Prednisone) * Single agents

(unable to tolerate intensive regimen or non-CD30 expressing » Alemtuzumab”
ATLL) » Arsenic trioxide

» Belinostat

» Bendamustine

» Gemcitabine

» Pralatrexate _
» RT in selected cases with localized, symptomatic disease'
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SUGGESTED TREATMENT REGIMENS?P:C

INITIAL THERAPY

Preferred (alphabetical order)

* Clinical trial

* CHP (Cyclophosphamide/Doxorubicin/Prednisone) +
Brentuximab vedotin for CD30+ cases

* CHOP (Cyclophosphamide/Doxorubicin/Vincristine/Prednisone)
+ Mogamulizumab-kpkc%® (no intention to proceed to transplant)

* Dose-adjusted EPOCH (Etoposide/Prednisone/Vincristine/
Cyclophosphamide/Doxorubicin)

« Interferon/Zidovudinef (acute, chronic, and symptomatic
smoldering subtypes)

Other Recommended (alphabetical order)

* CHOEP (Cyclophosphamide/Doxorubicin/Vincristine/Etoposide/
Prednisone)

* HyperCVAD (Cyclophosphamide/Vincristine/Doxorubicin/
Dexamethasone) alternating with High-Dose Methotrexate/
Cytarabine

Useful in Certain Circumstances

* CHOP (Cyclophosphamide/Doxorubicin/Vincristine/Prednisone)
(unable to tolerate intensive regimen or non-CD30 expressing
ATLL)

Preferred (alphabetical order)

SECOND-LINE THERAPY OR SUBSEQUENT THERAPY

* Clinical trial
* Single agents
» Brentuximab vedotin for CD30+ cases
» Lenalidomide9
» Mogamulizumab-kpkcd-€9
* Combination regimens
» DHA (Dexamethasone/Cytarabine) + platinum (Carboplatin,
Cisplatin, or Oxaliplatin)
» ESHA (Etoposide/Methylprednisolone/Cytarabine) + platinum
(Cisplatin or Oxaliplatin)
» GDP (Gemcitabine/Dexamethasone/Cisplatin)
» GemOXx (Gemcitabine/Oxaliplatin)
» GVD (Gemcitabine/Vinorelbine/Liposomal Doxorubicin)
» ICE (Ifosfamide/Carboplatin/Etoposide)
» Interferon/Zidovudine' (acute, chronic, and symptomatic
smoldering subtypes)

Alternative (alphabetical order)
* Single agents
» Alemtuzumab”
» Arsenic trioxide
» Belinostat
» Bendamustine
» Gemcitabine
» Pralatrexate _
» RT in selected cases with localized, symptomatic disease'




NCCN Guidelines For ATLL

NCCN/Committee membership
Guideline process
Overview of guidelines

Discussion section
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Targeting Epigenetic and other pathways in ATLL
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Natural course of HTLV-1 associated diseases

HTLV-1 associated myelopathy
(HAM/TSP), HTLV-1 Uveitis, etc Adult T-cell leukemia ATL

(ATL) (relapse)

© -~
HTLV-1 Clonal expansion
carrier : et

.o Chemo, Moga, other drugs
@ ___— d P HSCT )
44

A

y

Clonalit

Additional genetic / epigenetic

| epigenetic abnormality abnormality

L 4

Activation of
signaling pathways

| Accumulation of Genetic

|

Yamagishi et al., Cancer Cell, 2012
Kobayashi et al., Clin Cancer Res, 2014
Fujikawa et al., Blood, 2016

Yamagishi et al., Cell Rep, 2019




Genetic and epigenetic abnormalities in ATL cells

. TCR/NF-kB pathway (VAV1, PKCB, REL, et al)

[

Genetic
abnormalitie

S

« Signaling pathways (RHOA, NOTCH1, STAT3, et al)

« T-cell trafficking (CCR4, CCR7, GPR183

* Tumore suppressors (TP53, CDKN2A, POT1)

» Transription factors (TBL1XR1, GATA3, IKNF2)

« Epigenetic factors (TET2, KDM6A, EP300, ARID2)
 RNA binding (HNRNPA2B1, YTHDF2, CELF2)

* Immune response (PDL-1, HLA-A, HLA-B, CD58, FAS)

(

Epigenetic
alterations

=

A
Topd

AL

Histone acetylation
mm) Oncogene activation |

Abnormal
enhancer formation

CpG island hyper- Reduced chromatin
methylation mm) accessibility

Gene inactivation
H3K27m3 accumulation TSGs




ATL treatment by Targeting Epigenetic Pathways

Histone methylation ‘

Valemetostat: Phase 2 data
+ clinical data

Histone acetylation ‘

Tucidinostat:Phase 2 data
+ clinical data

DNA methylation |
OR-2100:Preclinical studies
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Epigenetic regulation by EZH1/2-mediated H3K27me3

EZH1 EZH2
\ f Reader

H3K27me3 me me

Ac Ac
/ ;E»/
Ac

Chromatin
Open >

Condensed

Gene expression

ON > OFF

Yamagishi et al., Cell Rep., 2019
Yamagishi et al., Int J Hematol, 2022

Epigenetic factor

EZH2 mutant type mutant type
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Condensed chromatin and H3K27me? - Effects of valemetostat

SsCATAC-seq clustering scATAC all peaks
ATL_Pre vs. normal ATL_PR vs. normal
10 10
ID e L Q 1 1
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5% 0.01 1 I i 5% 0.01 ! -
8 0.001 1 '\ﬂ z'l\ TUmOI"-SF)ECIfIC 8 0.001 A
o condensed
0.0001 . . . . . . 0.0001 . . . . .
1 0.0001 0.001 0.01 0.1 1 10 0.0001 0.001 0.01 0.1 1 10
PrOVIrUS Cis-element value reglons Cis-element value
normal normal
Inactive genes (scATAC value<0.01)
1500 - normal CD4+
CADM1 W Tumor_Pre
promoter = ® Tumor_PR/CR
g 1000 A
)
g
15
ATL Presp £ 500
i &
cluster
DT 3§ 0

Pt1 Pt2 Pt3

Valemetostat relaxes aggregated chromatin and releases inactivated genes.



Valemetostat reprograms tumor epigenome

scATAC-seq (Pre-treatment)

vs. H3K27me3

vs. Expression

ChiP-seq
H3K27me3 signal / gene

ChlIP-seq
H3K27me3 signal / gene
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Valemetostat actives H3K27me3-enriched tumor suppressor genes



J101_Pt1
Best response: PR
PD at 140 weeks (Cycle 35)

Clinical and molecular response

J101_Pt3
Best response: CR
PD at 117 weeks (Cycle 28)
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Chromatin re-condensation in progressive disease

chromatin-condensed inactive genes (scATAC-seq)

J101_Pt1 J101_Pt2 J101_Pt3
Best response: PR Best response: CR Best response: CR
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Three resistant mechanisms in relapsed cases

1) EZH2 Y111 mutation] [ 2) TET2 mutation) (3) DNMT3A overexpression |
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DNA methylation compensates H3K27me3 loss

. . o EZH1 EZH2
In vitro resistance model (~*2 months exposure)
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Summary

» Mechanism of Action in patients
* Inhibition of EZH1/2 reduces tumor H3K27me3.
 Targeting H3K27me? releases abnormally condensed
chromatin in tumor.
« Upregulation of tumor suppressor genes.

» Mechanisms of Resistance in patients
* Three resistant mechanism revealed in Ph2 study for r/r ATL.
1) EZH2 Y111 mutation

2) TET2 mutation
3) DNMT3A overexpression




Valemetostat: phase 2 clinical study and real-world data

Phase 2 studyl

25 patients with R/R aggressive ATL

‘ Real-world data |

28 patients with R/R aggressive ATL
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Overall response rate (ORR) :48.0%
Complete response (CR) rate: 20.0%

|zutsu et al., Blood 2023;141(10):1159-1168

PFS

Time after valemetostat (months)

T T T
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5 5 1

1-year PFS (95% Cl) Median PFS (95% Cl)

Patient Age Ciinical Disease  sIL-2R Best 1.0 -
D sublype: status (U/mi) _response
1 3 Acute Refractory 817 CR 4 ¥ . -
2 75 Acute Refractory 6890 CR { [ @[3 T =
3 5 Lymphoma Refractory 4763 CR - . 1 — 0.8
4 81 Acute Recurent 1075 CR 4 — (2]
5 75 Chonic Relapse 1097 PR 1 Y — T8
6 3 Acute Relapse 1121 CR 4 o
7 74 Lymphoma Refractory 376 CR 4 «— 0.6
8 47  Acte Relapse 3430 PD 1 ® CR °
9 71 Acte Recurent 918  CR 4 2
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14 78 Lymphoma Recument 1783 PR 1 A ALIREUN - PD I3
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17 n Acute Refractory 4512 SD 4 200mg/day
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44.1% (22.8-64.5)

8.3 months (5.7-NR)

Overall response rate (ORR): 54.2%
Complete response (CR) rate: 33.3%
Median survival time:15.8 months

Median progression-free survival (PFS):8.3 months

Shichijo et al., Br J Haematol. 2026;208:159-169.




Tucidinostat: phase 2 clinical study and real-world data

Phase 2 study ‘ Real-world data ‘

Patient characteristics
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Pre-clinical study with OR-2100 Targeting aberrant DNA
hypermethylation of ATL

® HTLV-1 infection specific Doy 5 0 100
reg|ona| D NA 'i Inoculation (SC) Grouping (n=4,5)
hypermethylation 1—= — 3 AAAAAAAAAAAAAAAAAAAAAAAAAAAR
reﬂeCtS d |Sease Chronic ATL PBl:V'lC @ Administration of OR-21 or vehicle (IP, twice a week) @
development and cp3, coa* { Human CDIS,

cD7

progression of adult
T-cell leukemialymphoma

Vehicle OR-21

® OR-2100, a novel
decitabine prodrug
with enhanced oral
bioavailability, exerts
potent anti-ATL
activity through DNA
hypomethylation.

L Clinical study is in preparation.
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Results of xenograft model



Epigenetic Abnormalities leading to tumorgenesis

Histone methylation

-Histone acetylation

DNA methylation

Oncogene activation
Inactivation of TSGs

Valemetostat

Tucidinostat

OR-2100:Pre-clinical

Genetic Abnormalities leading to signaling activation

Activation of
* NF-kB pathway

« JAK-STAT pathway
e PIBK-AKT-mTOR pathway

Cell growth and
resistance )
to apoptosis

No specific drugs
In clinical use
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Shimoyama/WHO classification
L “AGGRESSIVE” SR — “INDOLENT" 3

Acute " ATL Chronic Chronic Smoldering

(Leukemic) Lymphoma Unfav* Fav
Anti-HTLV-1 Ab + + + + +
Circulating ATL cells + - + + +
(LXT(? 1;0:338; s Variable No Yes Yes No
Circulating abnormal . . . ;5.% or <.5% 1 AT.L

Variable <1% Variable Variable lesion(s) in the skin
lymphocytes
and/or lung

LDH Variable Variable <2x ULN, or * normal <1.5ULN
Calcium level Variable Variable <11.0 normal normal
Rash Variable Variable Variable Variable Variable
Lymphadenopathy Variable >1.5cm Variable Variable No
Organomegaly Variable Variable Mild Mild No
BUN >ULN NL
Albumin <LLN NL
CNS involvement +/ - +/- No No No
Bone lesions +/— +/— No No No
Ascites +/— +/ - No No No
Pleural effusion +/— +/ - No No No
Gl tract +/— +/— No No No

Needs updating: Not biologically driven; based on blood film morphology;

More recent entities not recognised (e.g primary cutaneous)
Doesn’t distinguish symptomatic v asymptomatic smoldering
-Some asymptomatic smoldering will be high load carriers, others are ‘high risk’ carriers




Skin disease — 50% cases, very frequent
chronic/smoldering

P <.001

patch

plaque
multipapular
nodulotumoral
erythroderma
purpuric

Survival (%)
FFE FE

N

p— onth
0 100 200 300

Sawada et al, Blood 2011



Current Treatment approach: no licensed drugs

My M I‘D

I CHOP based chemotherapy AZT & mterferon -al
Lymphoma | Seemmmsmmmssmesssesoses nnsenneeennsennee

Chronic

Symptomatic

|
smoldering / Radiotherapy l @

. PUVA
P”mary AZT & interferon-a

cutaneous

Complete
response (CR)

+ If young
and fit

— — — — — — — — — oy

Allogeneic stem cell
transplant (ASCT)

— — — — m— — — —




Overall survival not improved by chemotherapy
only based strategies in ~40 years since ATL
first described

- Katsuya et al, Blood 2015 . :
Shimoyama et al, BJH 1991 Imperial, unpublished 2026
b0 MST (months) _ 95%Cl OS by ATL subtype
- w—  Smoldering 55.0 36.6-904
=== Chronic 315 259-41.1
- 08 s o 93_:179 + 100 —— Smoldering/Primary
iLimu'dcflﬂe type (45) . — Acie 83 75-89 % cutaneous (n=10)
— e —— e o e e Tg 0.6 (P<.0001; 7*=207.8; log-rank test) ":; *— Chronic (n=14)
—— Z . ] —— Lymphoma (n=67)
ronic type = .
=3 g 04 £ 50 —— Acute (n=28)
i SO OO = = O 3 ; ﬁ
Acute type “ Lymphoma Type (156) g
1 (ues) e o 02 < E
] s Aos sm ===« : .
Aass e nh A e s n st naana s A RA R RS S s R s SRR R AR 0 ) 1 I I 1 1
0 1 2 3 4 o 8 7 - — T T T T T T T 1 0 50 100 150 200
yoars: uftor: diagnosis .0 12 24 36 48 60 72 84 96 108 120 Months

Acute median OS 7.6 months
(4.3-9.095% C.l.), 2-year 0S 22.5%
Lymphoma mOS 15.8 months
(8.9-21.9 95% C.1.) 2-year OS 35.7%
Chronic mOS 77.3 months

(10.9- 95% C.1.), 2-year 0OS 70.1%
Smoldering mOS not reached,
2-year OS 88.9%

Various cohorts-median OS aggressive 8-10 months



Intensification doesn’t improve OS

Overall Survival of ATL Pts in JCOG 9801

1.0

09 T
08 [
0.7
06 [
05 T
04 1

SO uolodouad

0.0

03 T
02 |
01 T

Tsukasaki K, Tobinai K, et al.: J Clin Oncol 2007:25:5458-64

Hazard ratio = 0.751 (95% Cl, 0.50-1.13)
One sided p =0.085 —

p = 0.029 by adjustment by Cox regression

MST, 13M
3 yr-0S, 24%

- L VCAP-AMP-VECP (n=57)
MST, 11M m—%uﬁ L

3 yr-0S, 13% i CHOP-14 (n=61)

1 2 3 4 5 6 7
Years after randomization

Table 2. Japan Clinical Oncology Group Trials
for ATL

Study N %CR MST(mo) % OS

JCOG8101 54 28 7.5 8 (4 yr)
JCOG8701 43 42 8.0  12(4yn
JCOG9109 60 28 74 16Q2yn
JCOG9303 93 35 13 31 2yn)
JCOG9801 118 32 11 24 (2yn)

Abbreviations: CR, complete response; JCOG, Japan Clinical
Oncology Group; MST, median survival time; OS, overall
survival.

VCAP-AMP-VECP (highly intensive regimen): Standard in Japan — benefit only seen <55 yrs age, not 56-70 yrs
CHOP14 (or similar intensive regimens), DA EPOCH, hyperCVAD: standard outside Japan



Indolent disease is not so indolent: AZT/IFN?

Long-term Follow-up Study of Indolent ATL in Japan
Takasaki Y, Tsukasaki K, et al.: Blood 2010;115:4337-43

A Overall survival (n=90) B Overall survival by clinical subtype
g 1009 1005 —— Chronic ATL (n=65)
;- 80 - —— Smoldering ATL (n=25)
] MST; 4.1 yrs
o 601
<]
a
o 401
2
]
35 20 1 20 4
£
3 0 . . . 1 0 . . T .
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Active monitoring- MST 4.1 years
No plateau in curve

Early & fatal transformations

Bazarbachi A, et al.: J Clin Oncol 2010
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UK single centre (unpublished 2025)

OS by ATL subtype

Smoldering/Primary
cutaneous (n=10)

*~ Chronic (n=14)
Lymphoma (n=67)
Acute (n=28)

Smoldering mOS

T T
0 50 100 150

Months

Chronic mQOS 77.3 months
(10.9- 95% C.1.), 2-year OS 70.1%

not reached,
2-year OS 88.9%



Challenges and causes of death: progressive
disease

1. CNS progression: 1 yr cumulative incidence ~12 %

1. él)_bserved at presentation, during treatment, and synchronous or isolated to systemic
isease.

2. Leukemic disease higher risk (17.8% acute, 1.8% lymphoma, 16% chronic)

CNS IPI — did not predict, ATL IPI — did not predict
What is best standard of care for prophylaxis?

2. Opportunistic infection

Strongyloides coinfection, Aspergillus, candida, Pneumocystis etc, making treatment
challenging.

Uena, BJH Jan 2026,



ATL can be predicted using clonality in asymptomatic carriers?
“OCl-flow” panel (UK)

Clonal HTLV cells — daughters with Va Ja C(x /
Same insertion site & TCRvB TCR-a - ! Tcell
: TCR-B =2
V, PBIBCp
ATL-like clone quantified with flow score \} 7

S

Three main steps....
1. Identify infected cells: CD4+, CCR4+/CADM1+ CD26-T cells

2. Quantify cells that bind 24 TCRV chain subunits

3. Evaluate whether one TCRVP subunit is present at a frequency that
is higher than expected by chance

4. Flow score >0.77, and/or infected clone with TCRvB >2%



1. Early intervention? *

= OCI flow score >0.770 threshold

1.0- — (Gini index)
L L ] . .
= ‘ ATL-like clonality
~ 14/135 cases
x 097 * | (mean PVL 17%)
£ : <
2 0.8 S — .
= oy R 0, Cumulative incidence
S T gestets,  siecs
o 0.7 . g o 0 ...-.4:“
o bl [ [ ] .Q -’ 100-
E ‘:0'= ¢ oi'- ¥ -
© 0.6 ¢ | e*3 o < 80 == ATL-like clone detected
' . L g < ATL-like clone not detected
T 60-
0.5 T T T T T 2
Leukemia Lymphoma No ATL PVL<4% PVL >4% ® 40-
10y FU PBMCs PBMCs %
| |
Cross-section of carriers g 20-
n=135 PVL>4%
0 .
0 s 10

Years

r
*Fisher’s exact test p<0.0001
vs ‘clone not detected’ group, two tailed

Wolf et al Blood Cancer Journal, 2021

In submission 2026



Imperial College
London

Can we intervene?

* 43 yr old male, referred by UK BTS (blood service) in 2013
* Family history ATL (father died in 6" decade)
No other significant medical history

2016:
OCI flow assay being developed, OCI flow score 0.88
CT scan — no occult lymph nodes; normal FBC, normal CD4+, LDH, well



Imperial College Early intervention might change the risk of clinical progression?
London

PVL and OCI-flow score respond to treatment

“Moqoga |
30 1.0
—-o— Proviral Load
-2 QOCI
20 -
i
>
o

10 -

IIIIIIIIIIIIIIIIIII
o
($))
100

0.0

8-Oct-2020 -
8-Oct-2022

8-Oct-2013

8-Oct-2014 -
8-Oct-2015
8-Oct-2016 —
8-Oct-2017 —
8-Oct-2018 —
8-Oct-2019 -
8-Oct-2021 -

date



A Study of Mogamulizumab to Prevent Adult T-cell Leukemia/Lymphoma in People With

HTLV-1. NCT06698003
Collaborative study MSKCC/Imperial

2 dosing cohorts

Visit type

(a) Full assessment

(b) Infusion + assessment
(c) Assesment

Cohort 1: Q 12 weekly infusions x2

Infusion Day 1

Infusion Week 12 Follow up
4 S 2 Q 6 Months ()
1
Q 12 Months
f f f f .‘ f f (c) afterwards
Week4  Day0 Weekl Week6 Week 12 Week 18 Week24
a) bl (@ e) (b) 6] ©
Cohort 2: Q 6 weekly infusions x4 (if cohort 1 fails to meet endpoint)
Infusion Day 1 Infusion Week 6 Infusion Week 12 Infusion Week 18 Follow up
L 2 L 4 S 2 A 2 Q 6 Months (c)
1 1 Y
Q 12 Months
f f ' f f f f (c) afterwards
Week-4  Day0 Weekl Week6 Week 12 Week 18 Week 24

(@) b) (0 (b) (b) (b) ()

Plenty of exploratory work!

Anticipated impact on frequency of Premalignant clone /HTLV-infected cells
—<EaH
Mogamulizumab

Infusjon 1 o
‘ —<=aH Does treatment modify immune

Mogamulizumab cell composition and function?
Infusion 2

Is immune function associated
with maintenance of disease
suppression after drug clearance?

Frequency in PBMC

Week-4 Day0 Week1 Week6 Week12 Week 18 Month 6 Month 12

e ¥ v o \ 2 B



IMPERIAL

Thoughts and conclusions

e Qutcomes remain poor in 2026, high rates of primary refractoriness to chemotherapy and
relapse. CNS disease remains a challenge.

* Novel first line treatment approaches need to be explored urgently.

* We can find a subgroup at ultra-high risk (35% in 5 years), and aim to refine this to include
molecular or epidemiological: could determine appetite for intervention

 ATL risk can be prevented by screening for HTLV-1 and public health measures
 ATL risk may be reduced by risk stratification of carriers, and early intervention



National Centre for Human Retrovirology
- Clinical colleagues
Prof Graham Taylor: HTLV/HIV
Dr Divya Dhasmana: HTLV/HIV
Dr Dan Bradshaw: UK HSA/ HTLV
Imperial Biomedical Dr .Nick Davi.es: Neuro infe.ction
N I H R | Research Centre Adine Adonis: Neurophysio
Jo Keating: neurophysio
Jerico Beylon: HTLV ANP

British Society for
Thank you Haematology

Listening * Learning « Leading

Ss

Medical

Admin team

Research )
Darshna Makwana & Rita Kaur

MRC Council

Lymph Research Group Leaders @Imperial

&Co Graham Taylor

Aileen Rowan
VRRRRRN RRRRRE ;iiiu TR I Goedele Marteens

* “’Iltfgm 2 %H —
&' 7 "\ ; LEUKEMIA & Patients in the clinic & families
— LYMPHOMA www.htlv.eu

SOCIETY HTLV channel YouTube (Portuguese)
https://www.htlvaware.com/ (Spanish site link)

10t November: World HTLV day



http://www.htlv.eu/
https://www.htlvaware.com/

22" International Conference on Human Retrovirology:

HTLV and Related Retroviruses
& Drexel C.m HTLV2026

UNIVERSITY

Drexel
ot bl June 3-6, 2026 | Philadelphia, Pennsylvania, USA

Advances in Stem Cell
Transplant for ATLL

Ali Bazarbachi
American University Of Beirut Medical Center (aubmc), Lebanon




22" International Conference on Human Retrovirology:

: HTLV and Related Retroviruses
Thomas Jefferson ‘n ’ ﬁs
University I NDI’CXGI HTLV2026

UNIVERSITY

Drexel

MEDICINE

June 3-6, 2026 | Philadelphia, Pennsylvania, USA

et 1 AMERICAN \ AMERICAN
UNIVERSITYorBEIRUT EBMT UNIVERSITYorBEIRUT
FACULTY OF MEDICINE AI} Iil(;i\L (}f\ iLl{_ o

Advances in Stem Cell Transplant for ATL

Ali Bazarbachi, MD, PhD
American University of Beirut
Beirut, Lebanon

ACCREDITED BY:

JACIE €y

Joint Accreditatio
ISCT|EBMT

ACADEMIE e
NATIONALE

Qﬁ- DE MEDECINE




Conflicts of interest

Speaker bureau(s) or advisory board: Roche, Takeda, Biologix, Janssen, MSD,
Pfizer and Amgen

Research support: Novartis, Roche, Takeda, Biologix, Pfizer and Janssen




ATL has a dismal prognosis

Overall survival of ATL in Japan

1.0
MST (months)
il " . Smoldering 55.0
§ 08 e Chronic 31.5
- — .« Lymphoma 10.6
©
2 06 Acute 8.3
Smoldering type (106) g
n
—E XTI T T T =04 —
Chronic type (98) : 5
o )
' Lymphoma type (282) - —— Oy _
00 Acute type (368) Yy ™ L, I -
mmﬂ‘““ r'l‘l"TT'I"I_I_IT‘I_I"I‘ 'I"'I'l"l"l-l-l-l"l"l P r I"l"l"'f"l"l"l F1IFFTY f—r" 0.0 l I [ I l I I l l
0 1 2 3 4 5 6 7 -0 12 24 36 48 60 72 8 96 108 120
years after diagnosis No. at risk . . :
Time From Diagnosis (months)
Shimoyama et al., 1992 Katsuya H,et al. Blood 2015

After 3 decades, OS has not improved!



Outcomes of aggressive ATL in CR if no transplant

Aggressive ATLL after CR

+ censored

1.0 1 *
'f. Regimen (N=51)
'|'| i~ Al only 107 I 1 CR
11 e
0.6 4 :1_ i Chemotherapy only u.s—ﬁé ea® ™ noCR
Q u.s—'i:
= La,—l ; - S 5-year 0S=82%
€ 06 A B Roiiig PFS w 0.1 %
> 3 -‘- ip= .003 g S :
&8 !‘ L E 0.6 ‘g
;&: + : n=186, Median 48 mo S :
= 'i ==1 1-year PFS, 69% o " b OS
£ 04 4 4 : 3-year PFS, 61% —
= 1 ———y © 0.4 ":
e L I = &
1 ] ] (.
I, n=85, Median 11 mo +: 5 o3 :
0.2 4 1 1-year PFS, 48% 1 a "
} 3-year PFS, 0% i 02 “-  5-year 0S=12%
ey e ——— e LR +
1 P=0.001
0.0 0.0 T T T T T T T T T T T T T T
1} 12 24 36 A48 Li11] T2 84 96 108 120 132 144 156 168

& % X ' 4 L 2 > v s > 3 Follow up time (months)
0 12 24 36 48 60 72 84 96 108 120 132
Months since treatment

Malpica et al. Blood advances 2018 Bazarbachi A. et al. JCO 2010

* CR is short lived after chemo alone (Malpica et al. Blood advances 2018)

* Prolonged PFS and OS if CR after AZT/IFN particularly in acute ATL likely because
of continuous therapy (frequent relapse after stopping treatment)



Allogeneic Stem Cell Transplantation: the past

Japanese Nationwide study EBMT retrospective study

100
28 100
— N 80 —
T T 2 on -
a2 =< 80
o S =
55 60° 8T
n Q =
? = ©S 60 -
28 40 MAC o 3
30 : o2 3-year OS = 34.3%
= 2 e s WD % 3 40 _ year o
Sy 20 - RIC 30
=] T3
o . S 20
L] 1] L] ¥ L] L) L] :
0 20 40 60 80 100 120 140 0
nber at risk Time after transplantation (months) f ‘ ‘ ' ' ' '

0 6 12 18 24 30 36 42 48

MAC 280 93 51 29 15 12 5 2 Time after transplantation (months)
RIC 306 92 50 25 7 0 0 0

Ishida T et al. Blood 2012;120:1734-1741

Bazarbachi et al. BMT, 2014

v' Potentially curative: one third of transplanted patients
v' Less than 10% of ATL patients reach transplant



Prior Mogamulizumab increases morbidity and mortality

Treg lymphocytes
express CCR4

Grade 3/4 aGVHD
(RR 1.80; P <0.01)

Steroid Refractory
aGVHD
(RR, 2.09; P <0.01).

One-year Cl of NRM

(44% v 25.%; P <0.01).

One-year OS
(32% v 49%; P <0.01).
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effective in CR/PR

Allotransplant

Moga <50 days
prior to allo-HSCT:
dismal outcomes

Fuji S. et al. JCO 2016




Impact of time from diagnosis to transplant
and response at transplant on survival

CR at transplant

1.0
s P=0.13
08 :
£ 0g- »
)
® 1 T e,
| | T"Sewnnninngannee
& 044 M e
Interval from diagnosis to SCT
0.2 - - <100 days
** >100 days
0.0 -
0 500 1000 1500
Days after HSCT
Number at risk
100 days 25 15 14 10
»100 days 136 67 a1 31

Patients in CR at time of transplant

PR at transplant

1.0
Interval from diagnosis to SCT
— <100 days
0.8 4 -+» >100 days
Z 064 °
]
©
S
i 0.4 4 l_l-
0.2 e e
P=0.04
0.0 4
0 500 1000 1500
Days after HSCT
Number at risk
<100 days 42 23 15 12
>100 days 283 88 57 44

Patients in PR at time of transplant

Fuji S. et al. BMT 2015



Poor outcome of transplantation following relapse
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Improved survival of patients with aggressive ATL by increased
use of allo-HCT: a prospective observational study

Improved survival of patients with aggressive ATL by increased use of allogeneic HCT: A prospective
observational study

m Related-HCT

2000-2013 cohort | u Unrelated-HCT
-0 \ = CBT 1.0 4 Prospective, non-transplanted {(n=23)
\ Prospective transplanted (n=290)
20152018 cohort | e Retrospective, non-transplanted  {n=1,191)
= non-HCT 0.8 + Retrospective, transplanted {n=8601)
0 50 100 (%)
Overall Survival 2 0.6
‘o ‘o Related-HCT  (n=14) =
' 2000-2013 cohort (n = 1,792) ‘ i o e e L T
2015-2018 cohort (n=113) eEk Anjs0)
0.8 0.8 4 Haplo-HCT (n=20)
0.2
= 0.6 T = 0 6 -1 —
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‘?'04— £ 044 an == Y 1 2 3 4
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0.2 0.2 1 .
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But survival of transplanted patients
Ito A. et al. Blood Adv. 2021 dld nOt improve



North American Experience: improved survival with allo-HCT

ASCT Recipients:

« 1 acute; 4 lymphoma

Allo Recipients: Landmark analysis at 4 months

« 17 ATLL (9 acute; 8 lymphoma).

* Median age was 56 years (18-74); KPS 290% in 76.5% ]

* Median time from diagnosis to allo-SCT 9 months (range 4-378). 1_‘

- At transplant: 47.1% CR, 17.6% PR, and 35.2% PD ° 40% =5

* Allo-SCT from 2012-2020 20% - -5 w-:

* Donors: MRD 41.2%; MUD 17.6%; Haplo 35.3%; Syngeneic e !
5.9%.

No Transplant:

Legend Allo-SCT == ASCT No transplant

Number at risk

17 8 3 1
ASCT 5 1 0 0
45 2 0 0

« 78 ATLL (57 acute; 10 lymphoma) “ " ontns

Legend

v' Transplant in first CR significantly improves outcomes

v' Patients with bad performance status (KPS < 90) have dismal outcomes _
Bazarbachi AH et al. CHI 2023
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Upfront allo-HSCT after intensive

chemotherapy for untreated
aggressive ATL: JCOG0907,

a single-arm, phase 3 trial
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Patient flow diagram All enrolled patients* n=110

- eligible n=105 Accrual period:
- ineligible n=5 September 2010-June 2020

*excluding one patient with no informed
consent document

A 4

Induction chemotherapy n=110

! !
Acquisition of donor according to No acquisition of donor according to
study defined procedures n=49 study defined procedures n=61
{ n=41 n=8 | !
Study-transplantation n=41 No study-transplantation n=69
_ (MAST n=19/RIST n=22) |
iI| (related n=12/unrelated n=29) 1 1
|
Upfront | Transplantation as post-study treatment n=51 No transplantation
Transplantation I * MAST n=11/ RIST n=40 n=18
n=76 I * related n=11 / unrelated n=15 / cord blood (CB) n=25
: |
: ; ‘
o | Transplantation in remission | | Transplantation after progression/relapse
n=35 (17 CB, 11 UR, 7 R) n=16 (8 CB, 4 UR, 4 R)

2024 ASCO #ASCO24 presented BY: 1akuya Fukushima, MD, PhD ASCO CUINICAL ONCOLOGY

ANNUAL MEETING Presentation is property of the author and ASCO. Permission required for reuse; contact permissions@asco.org KNOWLEDGE CONQUERS CANCER
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Overall survival for all evaluable patients

1.0
c 08 Primary endpoint was met as the lower limit of 90% CI of
.é’ 06 3-year OS (36.0%) exceeded the threshold (25%).
5 .
S 04 |
” 3y-0S: 44.0% E— R
© 0.2 } (90% CI: 36.0-51.6%)
n=110
0 1 2 % 4 5 6 7 8 9 10 11 12 13
No. at risk Years after registration

110 74 53 47 35 24 17 13 11 9 f 4 3 0

) presented BY: Takuya Fukushima, MD, PhD '
2024 AS CQ #ASCO24 y -
ANNUAL MEETING Presentation is property of the author and ASCO. Permission required for reuse; contact permissions@asco.org KNOWLEDGE CONQUERS CANCER

Content of this presentation is the property of the author, licensed by ASCO. Permission required for reuse.
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Overall survival for study-transplantation

1.0
e Multivariable HR* (95% Cl): 0.92 (0.55-1.51)
= ) SCT: stem cell transplantation
Ke) 0.6 *adjusting age and PS and considering
‘§- . B Study-transplantation SCT as time-dependent covariate
S 04 | -
7 [ 1 1 [ | I 3 T
O 0.2 No study-transplantation
0.0 1 1 1 1 1 1 1 1 1 1 1 1 J

0 1 2 3 4 5 6 7 8 9 10 11 12 13

No. at risk Years after registration
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o O
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Overall survival for all upfront transplantation

1.0 Multivariable HR* (95% CI)
Upfront SCT vs. no SCT: 0.65 (0.33-1.31)
08 } SCT after PD vs. no SCT: 1.36 (0.55-3.32)
g SCT: stem cell transplantation
£ 0.6 F Upfront transplantation *adjusting age and PS and considering
8_ SCT as time-dependent covariate
o
% 0 4 [ — | ] | ] | | 0 1 -
© 02 } - Transplantation
No transplantation after progression
0-0 1 1 i 1 1 1 1 1 1 i 1 1 ]
0 1 2 3 4 5 6 7 8 9 10 11 12 13
No. at risk Years after registration
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Upfront SCT 76 59 % ¥ 38 26 17 12 8 8 6 4 1 0 0
SCT afterPD 16 9 7 6 6 5 4 4 K 3 K 3 K 0
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Overall survival according to donor source

1.
0 HR (95% CI)
08 | Unrelated vs. Related: 0.94 (0.49-1.79)
e Cord blood vs. Related: 1.20 (0.59-2.46)
;g 06 F Unrelated
3 L Related
g_ 04 | et I-h:‘_":_l—n—ﬁ : . .
0 Cord blood ; S —
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2024 ASCO #ASCO24 presented BY: 1akuya Fukushima, MD, PhD ASCO CUINICAL ONCOLOGY

ANNUAL MEETING Presentation is property of the author and ASCO. Permission required for reuse; contact permissions@asco.org KNOWLEDGE CONQUERS CANCER

Content of this presentation is the property of the author, licensed by ASCO. Permission required for reuse.



Outcomes according to donor type

All patients Patients in CR Propensity score matching
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Table 2

Characteristic Ovemlil MsD N idll.::tli:al unrelatie o p-\lralue2
N=39 N=10 N=22" N=7
Period 0.8
after 2019 29 (74%) 7 (70%) 16 (73%) 6(86%)
before 2019 10 (26%) 3 (30%) 6 (27%) 1(14%)
Age 50(41,59)  47(36,56)  55(44,62) 49(35,55) 0.4
Sex 0.081
F 24 (62%) 4 (40%) 17 (77%) 3 (43%)
M 15 (38%) 6 (60%) 5 (23%) 4(57%)
ATL subtype >0.9
acute/chronic 19 (49%) 5 (50%) 11 (50%) 3 (43%)
aggressive
lymphoma 20 (51%) 5 (50%) 11 (50%) 4(57%)
Skin involvement 15 (38%) 2 (20%) 8 (36%) 5 (71%) 0.12
Hypercalcemia 14 (36%) 3 (30%) 8 (36%) 3 (43%) =0.9
JCOG prognostic 0.4
index
high risk 18 (46%) 3 (30%) 12 (55%) 3 (43%)
moderate risk 21 (54%) 7 (70%) 10 (45%) 4(57%)
CNS involvement 6 (15%) 1 (10%) 5 (23%) 0(0%) 0.5
Number of lines 0.5
1 line 28 (72%) 6 (60%) 16 (73%) 6(86%)
more than 1 line 11 (28%) 4 (40%) 6 (27%) 1(14%)
Disease status at 0.8
allo-HsSCT
CR 27 (69%) 7 (70%) 16 (73%) 4(57%)
NR 7 (18%) 2 (20%) 4(18%) 1(14%)
PR 5 (13%) 1(10%) 2(9.1%) 2(29%)
Donor HTLV1 0.2
serology
NEG 36 (92%) 8 (80%) 21 (95%) 7 (100%)
POS 3(7.7%) 2 (20%) 1(4.5%) 0(0%)

Necker Experience

haplo-
e Overall MSD ] o .n unrelated 3
Characteristic _ apl R | identical o1 p-value
N =239 N=10 1 N=7
N=22
Graft source =0.001
BM 16 (41%) 0 (0%) 16 (73%) 0 (0%)
PBMC 23 (59%) 10 (100%) 6 (27%) 7 (100%)
Conditioning =0.9
T1B2F 32 (82%) 8 (80%) 18 (82%) 6 (86%)
T2B2F 7 (18%) 2 (20%) 4 (18%) 1 (14%)
PTCy 24 (62%) 0 (0%) 22 (100%) 2 (29%) <0.001
Time from chemoto 159 (134, 166 (154,237) 159 (134, 138 (124, 0.7
allo-HSCT 203) 190) 203)




Overall survival

1.00--’4
+—t CR
T 0.75 Survival according
% to diease statusat  OS at two years Median
2 time of alloSCT
T 0.50 PR CR 73% [51-1] Not reached
o ]
A PR 83% [58-1] Not reached
0.25 p =0.0026 SD/PD 0% 3 months
NR
Cause of death
0.00

0 12 24 36 48 60 72 + Intestinal acute GVHD (n=2)

Time (months P\
, ( ) « MOF (n=1) and hepatic failure (n-=)
Number at risk . p onfrel i
-|12 8 . 6 3 ; ] rogression/relapse (n=6)
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Dedicated HTLV-1 follow up

Proviral load quantification (n=13 patients) 42 year old female

- Negative proviral load in 12/13 (mean 60
days) chemotherapy with BV-CHP et MTX HD->

—>Two patients reverted to positive PvL at partial remission

12 .and 30 n:“?nths (PVL <1%), .resp?CtiVEIV Allogeneic HSCT with MSD (HTLV-1 negative)
while sustaining full donor chimerism.

= One patient PvL : 0.2%, chimerism
recipient : 0.11%

Clearance of the tumor viral clone assessed
with HTS in leukemic subtypes




EBMT registry (2004-2021) @T

73 ATLL (19% acute; 73% lymphoma; 6% chronic and 2% smoldering).
Median age: 45 years (26-67); KPS 290% in 74%

Prior to transplant: 1 line: 64%, >2: 36%

Median time first-line to allo: 7 months (range 1-93).

At transplant: 69% CR, 21% PR, and 10% SD/PD.

MRD 33%; UD 27%; Haplo 32%. 91% HTLV-1 negative

PB 89%; BM 11%.

Conditioning: RIC 79%; TBI 30%.

GVHD prophylaxis: Calcineurin inh+MMF 59%; PTCy 38%; ATG 12%

Lopez Pereira P., Bazarbachi A. et al. BMT 2026



Post transplant outcomes: EBMT registry

. Median FU of 3.9 years: 2-year OS 49%: PFS 43% EBMT
» CR at transplant: OS 56% PFS 50% RI 44%
 Non CR: at transplant OS 33% PFS 27% RI 63%

* No difference according to ATL subtype.

 In MVA, CR at transplant, younger age, and haplo donors: independent predictors of OS

Progression free survival Overall Survival

100 %

Outcome Estimation (95% ClI)
Relapse incidence 49.8% (37.5-60.9)
Non-relapse mortality 7% (2.6-14.6)
aGVHD II-1V (100 days) 7.1% (2.6-14.8)
aGVHD IlI-1V (100 days) 4.3% (1.1-11)
cGVHD 37.6% (26.1-49)
Extensive cGVHD 17.7% (9.7-27.8)

75 % 100 %
75 %

50 %

Survival probability
50 %

Survival probability

25
25 %

0%
0 %

0.0 05 1.0 1.5 2.0 0.0 05 1.0 1.5 20

NRM for HCT within 6.5 m from diagnosis
14% vs 0% (p=0_04) Lopez Pereira P., Bazarbachi A. et al. BMT 2026



International consensus statement

1. Up-front allo-HSCT should be considered for all suitable patients with aggressive ATL.

2. Early referral to a transplantation center is recommended.

3. HTLV-1 seronegative donors are preferred to reduce the risk of donor-derived ATL.

4. Mogamulizumab should not be used within 50 days of allo-HSCT.

Cook et al. JCO 2019



Allogeneic haematopoietic cell transplantation in PTCL.:
recommendations from the EBMT Practice Harmonisation and EBMT
Guidelines Committee
Adult T-cell leukaemia lymphoma

« Assess eligibility for allo-HCT and consider donor search at diagnosis

» Allo-HCT should be considered as a first-line treatment option as soon as
CR, PR, or SD is reached

« If allo-HCT not done in first-line, its use in R/R situations should be considered
* Pre-HCT moga should be avoided because of an increased risk of GVHD.

» BV-based therapies are recommended for CD30-positive cases

» Autologous HCT should not be proposed.

* RIC preferable and HTLV-1 negative donors are preferred.

« Donor selection: follows general recommendations, including haplo

* There is no standard post-transplantation maintenance.
Damaj G., Bazarbachi A. et al. Lancet Haematol 2025



Relapse after allo-HCT:

100

80

w=== DLI group (n=9)

benefit from DLI

===+ non-DLI group (n=26)

S
=
=
z
z
= 601
S
5 -
s '\
& 30 Ylsen Shmm—
= SR TR S -4
2
e 0 T T T 1
B 0 24 48 72 N 96 120
) Time after relapse or progression (months)
Time of
relapse Time of
after DLI after T-:e:log/ise, OS after
allo-SCT, Tumor lesion Pre-DLI Status  relapse, 9 Response GVHD after DLI relapse, Cause
mo at relapse therapy at DLI mo Initial  Total to DLI (type of cGVHD) mo of death
P 1.0 Skin Oral VP-16 NE 8.0 55 55 CR Progression (extensive) 45.0 Infection E
24 Skin, hypodermis Half-dose CHOP PD 0.6 10.0 110.0 PR Emergence (extensive) 16.9 PD
2.8 CNS IT PR 0.4 10.0 40.0 CR Absent 19.9 PD
100.7 Skin RT SD 1.0 12.0 221.0 CR Emergence (limited) 47.7+ -
0.4 PB, liver, pleural effusion  Half-dose CHOP PR 0.9 10.0 10.0 CR Emergence (extensive) 69.4+ -
R 5 3 No PO 23 60 330  PD Absent 87 PD
10.6 Bone, liver No PD 1.2 5.0 15.0 SD No progression 9.2 PD
11.0 Lymph nodes No PD 14 5.0 65.0 SD Progression (extensive) 5.7 PD
13 Hypodermis RT PD 5.0 8.2 40.8 PD Progression (extensive) 12.1 PD

ltonaga et al. Blood 2013



Management of post-transplant relapse @T

* Clinical trial

* Donor lymphocyte infusion

* Lenalidomide

* Valemetostat

* Mogamulizumab

* Zidovudine and interferon alfa

* Single agent chemotherapy such as etoposide

* Anti-PD-1 or anti-PD-L1 antibody treatment should be avoided, at
least in monotherapy, to prevent the high risk of flare-up.

Damaj G., Bazarbachi A. et al. Lancet Haematol 2025
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Adult T-cell leukemnia-lymphoma (ATLL) HTLY_1 ghdemic regions

o Aperipheral T-cell ymphoma (PTCL) caused by HTLV-1 Ly AL (N
o CD4*CD25* CCR4* CADM1* P 2N
o Variable expression of CD30 and MUM-1(IRF-4) e SRS, @
o Developsin 2-7% of HTLV-1 infected (6th-7th decades) - i | / | e
o 10-20 million are HTLV-1+ worldwide (more common in ... ' |

Japan, Africa, the Caribbean, and South America) ® v . PS GO s %
o Higher proportion of PTCL cases in Latin America (LATAM) ® s ‘ o . . .

| S " :
) R

(A.Gessain and O.Cassar - 2012)

PTCL in LATAM

Malpica et al.
Lancet Haematol. 2025

Venezuela
olombia

No. of cases Brazil
>300
100-300 B PTCL-NOS (n = 688)
<100 ATL (n = 333)

No data B ENKTL (n=291)

B ALK-ALCL (n = 186)

B ALK+ALCL (n=73)

W ATL(n=123)

B Others (n=122)

B Mature T-cell, NOS (n = 163)

Argentina Uruguay

Image from Acute ATLL
patient: University of Miami




Prognosis of ATLL

o Median survivals: 6-8 months for acute, and 10-22 months for lymphomatous subtypes
o Allogeneic stem cell transplant (graft vs. lymphoma effect) may cure up to 40% of patients who
reach this therapy (mostly from Japanese studies)

Japan: United States, United Kingdom, and South America
N= 770 (Years 2010-2017) N= 607 patients (Years 2000-2023)
100 -
4-yr 08, %, (95%Cl) MST, days, (95%Cl)
100 -~ Smoldering 59.8 (47.6-70.9) 1,815 (1275-NR) ¥ a%uth America
- -
— -~ Chronic 37.4(28.2-478) 778 (599-1264) + UK
o B
o - Lymphoma 19,6 (14.2-26.4) 305 (244-364) &
& 9 =i~ Acute 16.8(132-21.2) 252 (214-301) "
— )
8 g
g 60 4 s
a E 50
© ©
S a0 4 g
c o
3
a 20 o 254
P<0.0001
o Ll Ll Ll Ll Ll Ll Ll
0 1 2 3 4 5 6 0 3~year P<0.001
Years after Diagnosis 0 12 4 26 48 60 72
No. at risk Time since Diagnosis, months
Smoldering 81 63 47 40 36 10 Number at risk (number censored)
E""’“":: :gg (738 :? ;; gg 1; South America 312 (0) 97 (42) 54 (57) 38 (67) 26 (76) 22(78) 12 (85)
Af:: e 391 131 76 62 47 20 3 US 230(0) 101 (25) 57 (39) 40 (43) 35 (44) 33 (44) 27 (48)
UK 85(0) 53 (2) 41 (4) 33(6) 29(9) 23(11) 21 (13)

Imaizumi et al. Cancer Science 2020 Valcarcel et al. ASH 2025 Poster, BrJ Haematol 2026



ATLL Genetic Landscape

Mutations affecting TCR and/or NF-kB sighaling

GENE Japan U.S./LATAM
PLCG1 36% 14% R48W 27% 14% R48W
PRKCB 33% 26% D427N 11% 10% D427N
CARD11 24% 11%

STATS3 21% 13%

VAV1 18% 13%

NOTCHA1 15% 10%

IRF4 14% 7% K59R 10% 4% L70V
CSNK1A1* 5% 1%

CBLB* 3% (deletion 7%) 9% (deletion 13%) *
RHOA 8% 7%

Mutations affecting G protein—coupled receptors
CCR4* 29% 14% Y331X 16% 10% Y331X
CCR7 11% 8%

Other mutations/alterations Japan U.S./LATAM
CDKN2A deletion 27% 24%

TP53 mutations / deletions
GATA3 mutations / deletions
FOXO3* mutations / deletions

18% /23% 17% /12%
11%/14% 12% / 13%
<1% /14% 10% 6% R177W /10%

ANKRD11* mutations / deletions 10% /<1% 16% / 6%

Structural variations in PDL-1

27% ---

Kataoka et al. Nature Genetics 2015
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Treatment Options for ATLL

NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines®)

T-Cell Lymphomas

Version 2.2026 — February 13, 2026

INITIAL THERAPY

Preferred (alphabetical order)

* Clinical trial

* CHP (Cyclophosphamide/Doxorubicin/Prednisone) +
Brentuximab vedotin for CD30+ cases

« CHOP (CyclophosphamldelDoxorublmanncrlstlne!Prednlsone)
+ Mogamulizumab-kpkc de (no intention to proceed to transplant)

* Dose-adjusted EPOCH (Etoposide/Prednisone/Vincristine/
CyclophosphamldefDoxorublcm)
« Interferon/Zidovudine® (acute, chronic, and symptomatic
smoldering subtypes)

Other Recommended (alphabetical order)

* CHOEP (Cyclophosphamide/Doxorubicin/Vincristine/Etoposide/
Prednisone)

* HyperCVAD (Cyclophosphamide/Vincristine/Doxorubicin/
Dexamethasone) alternating with High-Dose Methotrexate/
Cytarabine

Useful in Certain Circumstances

* CHOP (Cyclophosphamide/Doxorubicin/Vincristine/Prednisone)
(unable to tolerate intensive regimen or non-CD30 expressing
ATLL)

SECOND-LINE THERAPY OR SUBSEQUENT THERAPY

Preferred (alphabetical order)

* Clinical trial
* Single agents
» Brentuximab vedotin for CD30+ cases
» Lenalidomide?
» Mogamulizumab-kpkcd-€-9
* Combination regimens
» DHA (Dexamethasone/Cytarabine) + platinum (Carboplatin,
Cisplatin, or Oxaliplatin)
» ESHA (Etoposide/Methylprednisolone/Cytarabine) + platinum
(Cisplatin or Oxaliplatin)
» GDP (Gemcitabine/Dexamethasone/Cisplatin)
» GemOXx (Gemcitabine/Oxaliplatin)
» GVD (Gemcitabine/Vinorelbine/Liposomal Doxorubicin)
» ICE (Ifosfamide/Carb PIatinIEtoposide)
» Interferon/Zidovudine' (acute, chronic, and symptomatic
smoldering subtypes)

Alternative (alphabetical order)
* Single agents
» Alemtuzumab"
» Arsenic trioxide
» Belinostat
» Bendamustine
» Gemcitabine
» Pralatrexate .
» RT in selected cases with localized, symptomatic disease'




Available First line Treatment Options for ATLL in U.S.A

Overallresponse = Complete

Regimen:
o EPOCH-bortezomib-raltegravir (Ratner, Blood Cancer 2016)
o EPOCH-followed by AZT-interferon (Ratner, PLoS One 2009)
o EPOCH-lenalidomide (Ratner et al.)
o Miamiretrospective study (Malpica et al. Blood Adv 2018)
e EPOCH-based/CHOEP
o CHOP/CHOP-like
o LATAM retrospective study (Malpica, Lancet Haematol 2025)
» EPOCH/CHOEP
« CHOP

Japanese regimens:
» CHOP-14 + mogamulizumab (anti-CCR4 ab) in “elderly”
(Yoshimitsu et al. Blood 2025)
o CHOP-14vs. VCAP-AMP- VECP (Tsukasaki et al. JCO 2007)
« VCAP-AMP-VECP
« CHOP-14
o VCAP-AMP-VECP +/- moga (Ishida et al. BrJ Haematol 2015)
» Mogamulizumab-VCAP-AMP-VECP
« VCAP-AMP-VECP

18
19

33
32

125

(ORR) response (CR) Survival
68% 17% PFS 5.8 mo.
91% in evaluable 17% PFS 5 mo.
Pending results: trial stopped early
79% 27% ---
75% 34% ---
63%* p=0-0009 41% 3-yr OS 20%
38% 17% 3-yr OS 18%
N ORR CRrate Survival
92 92% 65% PFS 36%
3-yr OS
57 40%  40%™* (p =0.20) 24% (p = 0.085)
61 25% 25% 13%
29 86% 52%* PFS 8.5 mo
24 75% 33% PFS 6.3 mo



Brentuximab (BV) (anti-CD30 ab-MMAE)-based chemotherapy

Regimen N ORR CRrate  Survival
e BV-CHPvs. CHOP (ECHELON-2 Horwitz et al. The Lancet 2019) 7 ? ? ?
« BV-CHEP (Dittus et al. ASH 2024, BrJ Haematol 2025): CD30 expression PFS 7 mo.
not required (44% patients were CD30+) 16 87.5% 62.5% OS 12 mo.
» BV-CHEP or BV-CHP: Naveau et al. HTLV-1 London 2024 (Retrospective
study, single institution) 20 65% 50% PFS 9 mo.

University of Miami Experience (Malpica et al. ASH 20170)
Acute ATLL cases Acute-type treated with BV— CD30 target is elusive!!!

Frequency of CD30 expression in

Brentuximab given: Transient improvement in rash and leukemia, followed by

100 UntreatEd ATLL cases (N=95) ‘ra?" ‘\- . i disease progression

% 9 > * o1 p2 seline
2 34 % ¢ : » ~ Leukocyte Count 10.0% |13.4%
< 80 L . . - 120,000
S R N 5% CD30+ - ]
2 70 Shit e ¢ : w ]
= e AL S "
© ',- > 100,000 _A 101800 8 10‘_5
all 60 s an O - - 7z w700 a
— 41 % , e —
° %0 5 ~ ‘ 80,000 *
S 4. 30% O3 e o 2.7 Dol : \
_D -~ . od » :
£ 3 20-30 % CD30+ .-~
> 20 : \ i
10 17 % 0% 107
0 [ —_ .
N N N N g e
Acute Lymphomatous  Unf Chronic Smoldering Total ° o
CD30 - 26 30 5 1 62 90 % CD30+ o :
ECD30 + 11 21 1 0 33 L
-PCE




Other Available Treatment Options for ATLL in the U.S.A

Combination Chemotherapy

Regimen Comments
o Hyper cVAD as first line (case report) 2 patients had CR
» Salvage, platinum-based (i.e. DHAP, GDP, GemOx, ICE) No clear evidence
Recommend as bridge in transplant eligible patients

Biological or single agents

Regimen N ORR CRrate Survival
» brentuximab (BV) Clinically active!
» lenalidomide in R/R ATLL

 Ishidaetal.JCO 2016 26 42% (11) 15% (4) PFS 3.8 mo., OS 20 mo.

* Phillipsetal./ntJBlood Res Disord 2015 4 0% 0%
» mogamulizumab in R/R ATLL

e |shidaetal. JCO 2012 26 50% 29% PFS5.2mo., OS 3.7 mo.

* Phillips et al. Haematologica 2009 47 11% (vs 0% 2% (1) PFS 0.9 mo.

investigator’s
choice
Clinically active! | do not recommend it without outside of
o HDAC inhibitors (belinostat, romidepsin) a clinical trial or without adding anti-antiviral
o alemtuzumab (anti-CD52 ab) in R/R ATLL: Sharma 52% (no effectin
et al. Clin CancerRes 2017 29 lymphomatous) 21% PFS: 2 mo.

o pralatrexate in R/R ATLL: Lunning et al. Blood 2012 21 19% in evaluable (4) 6% (1)



Zidovudine (AZT) plus interferon (IFNa)

Miami Experience: Malpica et al. Blood Adv. 2018

o AZT-IFNa can be efficacious in aggressive leukemic ATLL with longer progression-free survival (PFS)
as compared to chemotherapy in patients who achieve complete response (CR)

PFS after first CR
CR rates after first line: CB in acute ATLL presenti/?g with widespread "% Agg;ffive _,'trg;v'e"(*s"mm
Chemotherapy: dé;s_ease and hypercalcemia after AZT-IFN 4 £ Cramatherapy only
* Acute: 6/18=33% i Patient E f.,.,
* Lymphomatous: 18/50=36%  _ ATLLSA ol e
AZI-IFNa PFS: i
* Acute: 10/42=24% e ¥ 4 years iEERE L
 Lymphomatous: 1/10=10% 3 T N (s AN ———— e
- e e
o AZT-IFN o + ASO3 o ; ; ) . ; - ‘:: i?rﬁ_e .-§f3,i1'|'3‘"‘"=2:’.w
« Kchour et al. Blood 2009 - Days
chronic ATLL: 10/10 patients . I S B s T

(100%) had CR

e Hermine et al. Hematol J.
2004- aggressive ATLL: 7
patients (1 CR, 2PR)

Progression-Free Survival

1
-, =14, Median 8.2 mo




Epigenetics of ATLL

Epigenetic gene mutations in North American (NA)

Epigenetic Landscape of ATLL ATLL (Shah al. Blood 2018)
(Watanabe, Blood 2017) o Tlechniques: Targeted deep next-generation sequencing of
o Tlechniques. Integrative analysis of NA-ATLL samples (n=30) compared to Japan WES (n=83)

epigenome (n=3) and transcriptome (n=58) o Findings: More frequent epigenetic mutations in NA-ATLL
o Findings:

* H3K27m3reprogramed in 54%

* No EZH2 mutations

EZH1/2
dual inhibitor

60% | % Mutated genes
50% North American (n = 30) B Japanese (n = 81)
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largeting ATLL using EZH1/2 inhibitor

Phase 2 trial of valemetostat for R/R ATLL (lzutsu et al. Blood 2023)

o ORR46% (CR 20%)
o Median DOR: notreached

o Valemetostat approved in Japan on Sept. 2022 for R/R ATLL
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largeting HTLV-1/ATLL Using Histone Deacetylase Inhibitors (HDACI)

HDAC inhibitors induce Tax and dose-dependent caspase-mediated
apoptosis (* BIM), and block HBZ protein expression

HTLV-1 promoter is regulated by
HDACs and by HBZ

I

acetyltransferase

Konesky et al.
JVI 2006

 TaxCREB

A complex

Suppress trancription of
viral genes from plus strand

CREB2 CREB2

Tax-mediated
transactivation
Plus strand
transcription

HTLV-1 provirus

Minus strand

HBZ RNA transcription
Binding o I — " \\/W\
JUNB and JUND ” J
1 E2F1 pathway
Modulate activity ¥
of AP1 transcription Growth-promoting activity
Influence host gene expression Promote proliferation of the infected cell

Matsuoka et al. Nat Rev Cancer 2007
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Safety and Efficacy of AZI/IFNa with Belinostat (Al-BEL) for ATLL
(Clinicaltrials.gov NCT02737046)

. » Hypothesis: HDAC inhibition will reactivate HTLV-1 in
Induction Therapy ATLL/host infected cells in patients treated with AZT-
AZT-IFN or chemotherapy > 2 weeks IFNa to elicit anti-HTLV-1/ATLL immune responses!

Detectable cl Ldi : i heral blood o Eligibility: Newly diagnosed or relapsed ATLL
with active disease in peripheral blood after
starting Al, steroids, or chemotherapy

Study enrollment

‘ o Primary objectives:
* Safet
Oral AZT 300 mg 3 x daily y
Belinostat 1,000 mg/m2 Days 1-5 every 3 weeks * Complete molecular response (CMR)
X 8 cycles
Optional: Continuation of IFNo.: 5-10 MU units daily or its

pegylated forms 90-180 mcg weekly * Clinical responses and survival rates
* Immunologic responses (i.e. CTL)

_ ¢ Effecton HTLV-1 proviral loads and clonal
Maintenance abundance
AZT-IFNa for at least 12 months .
e Study molecular effects in vivo

o Secondary objectives:




Al-BEL in Patients with Acute ATLL: Final Results (Ramos et al. ASH2025)

SAFETY (N=15)
Grade 3 or 4 events

o Neutropenia
* Febrile neutropenia

* Prolonged agranulocytosis

o Thrombocytopenia
o Anemia

N (%)
11 (73)
9 (60)
1(7)
1(7)
7 (47)
6 (40)

Dose reduction or discontinuation 9 (60)

EFFICACY
Overall response
(N=14 evaluable)

o Complete response (CR)
o Partial response (PR)
o Stable disease (SD)

Clinical benefit
(N=15 evaluable)

o Complete molecular response
(CMR) in blood compartment

N (%)
8 (57)

3(21)
5 (36)
2(14)
11 (73)

3 (20)

Swimmer’s plot
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Months from start treatment

o AZT-IFN x 3 wk. followed by Al-BEL (stopped after

o Spontaneous CMR after Month 5

O

cycle 3 due hematologic toxicity

Progression-free > 5years!
baseline

month 12

Telemundo: https://www.telemundo51.com/noticias/local/sylvester-brinda-
esperanza-a-pacientes-con-canceres-de-sangre-agresivos/2705284/

Survival

Events/N Median (95% CI)
12115 4.8(0.8-13.4)

Events/N Median (95% CI)
1115 15.5 (7.1-NE)
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Immune Responses afterAl-BEL Trial: Serially Collected PBEMCs

Clinical Response is associated with expansion of CD8* compartment

807 patienta 15 C1D8 Patient 5 1507 o, Patient 8
60 CaD21 10 CiD21 1004
2 47 p CiDg
= 0 CaD _
x 20T cabs ° FoIIow-h. 5 lcaps 121 Follow-up
a ° r ‘ ‘ ‘ ‘ \ e \ 1+ 0 \ ! 1eebr
\é 0 5 o 15200 25 50 100 150 250 500 0 10 20 30 400 800 0 10 20 30 100 200
£ 307 . 24 . -
'+ | Patient3 Relapse 2000 Patient6  '°°7 gCiD8 Patient 10
O 50 CiDy4 75
() i
50
10 i
CiDa C3D22 25 C3D21
0 ' r ‘ ‘ ‘ Ui r \ \ 1
0 L 2 s 4 5 20 40 60 80 0 20 40 60 80
Days Post-Rx —p
Patient Age/Gender Trial Response
1 32/F Early Flare
2 67/M Maintained Partial Response
3 60/M Progressive Disease
4 45/F Partial Response
5 55/F Complete Molecular Response
6 71/M Near Complete Response
8 47/M Complete Molecular Response
9 75/F Progressive Disease
10 36/M Near Complete Response

Significant population of
exhausted CD8+ T cells
(PD-1+ TIGIT+ TOX+)
noted in all baseline
samples

Rise of unique CD8+ T-
cell subsets in
responders

Guillen, Ye, Lauvau, et al. Albert Eistein College of Medicine, NY (unpublished)



Emerging Investigational Approaches for ATLL in U.S.A

o Chemotherapy trials

* Study of Mogamulizumab With DA-EPOCH or CHOEP in Patients With Aggressive T-cell Lymphoma
(ClinicalTrials.gov NCT05996185) (Yale University)

o Celltherapy and CART cell efforts
Anti CD70 (allogeneic) (CTX130) for R/R for T-cell Lymphoma [ASH 2025]:
o N=6ATLL, ORRwas 50% (2CR 1PR) Median PFS 2.5 mo.
 Anti-CD5 for T-cell Lymphoma (autologous) (LaQuisa et al. Blood 2024)
o 1ATLL patient had a PR
e CD4CAR for CD4+ Leukemia and Lymphoma (autologous) (University of Indiana)
e Anti-CCR4 (autologous): NIH

* Third-Party Natural Killer Cells and Mogamulizumab for the Treatment of Relapsed or Refractory CTCL or ATLL
(ClinicalTrials.gov NCT04848064) (OSU)

o Posttransplant studies

* Ruxolitinib Maintenance Post-Hematopoietic Stem Cell Transplant T-Cell Lymphoma (ClinicalTrials.gov
NCT07356245) (OSU)

o Therapies aimed at eradicating HTLV-1 infection
* A Study of Mogamulizumab to Prevent ATLL in People With HTLV-1 (ClinicalTrials.gov NCT06698003) (MSK)
o VSV-gp62-AHT HTLV-1 (Barber/Ramos): Phase 1 study in patients with HTLV-1/ATLL (pending activation)



Vesicular stomatitis virus (VSV)-based Vaccine for HTLV-1 (Barber lab)

First-in-Human Vaccination Trial of VSV-gp62-AHT HTLV-1

HTLV1 VSV-based vaccine (preventive, therapeutic) to Eradicate HTLV-1 (Ramos) IND #: 29730

Enrollment of the first 3 patients (Dose escalation study)
) Eligibility: Healthy HTLV-1 carriers, indolent ATLL, or prior ATLL
=i | HTLV1 Env gp62 I
Tax-HBz fusion Prime shot (Day 1): 3-6 patients based on TLT
VSWV-XN2 VSV-gp160G
' Starting at 1 x10(6) TCID50 (Intravenous)
¢ ‘/
A HBz
VSV-G  gp160 Tax { 1st Boost shot (Day 28): 3-6 patients based on TLT }
’ Tax and HBZ are defective: Dose: 1 x10(7) TCID50 (Intravenous)
op1e0e they cannot impair innate immune v
signaling 2nd Boost shot shot (Day 60): 3-6 patients based on TLT
Dose: 1 x10(8) TCID50 (Intravenous)
o The VSV envelope protein (G) has been replaced with Primary To determine the safety
the HTLV1 envelope protein (gp62) Objectives To determine the recommended phase 2 dose (RP2D)

o Therecombinant virus also expresses the HTLV1 Tax based on treatment-limiting toxicity (TLT) during the first
and HBZ proteins 60 days (after the 1stand 2" vaccine doses)

Objective: Secondary To evaluate the pharmacokinetics

Objectives To evaluate host antibody and cytotoxic T-cell (CTL)

responses to HTLV-1 proteins (gp62, HBZ, and Tax) and

vaccine’s ability to induce neutralizing antibodies

To evaluate overall survival at 1 year

To evaluate HTLV-1proviral loads longitudinally

To evaluate treatment efficacy in patients who have

indolent or chronic ATLL

o To generate neutralizing antibodies against gp62, to
prevent syncytia formation and viral cell-cell spread

o To generate CTL activity to both Tax and HBZ, to clear
infected cell populations




Conclusions

o HTLV-1 related ATLL continues to carry a prognosis despite modern therapies
o Only allogeneic transplant offers a possible cure in some patients
o Combination chemotherapy has reached its limits

o Ab-dependent therapies (e.g. anti- CRR4, anti-CD30) may add efficacy, but their long-term
iImpactis uncertain

o Biomarker-driven and ATLL subtype specific therapies are needed

o Potentially targetable alterations affecting TCR/NF-kB signaling (PRKCB, PLCG1, IRF4) and
PI3K signaling molecules could be exploited

o Novel biological drug approaches may include use:
* Epigenetic drugs (e.g. EZH-1/2 inhibitors)

* Judicious use of HDAC inhibitors + AZT-IFNo which can provoke sustained immune CD8 T-cell
responses against ATLL

o Cell based therapies (CAR T-cells) have shown activity and should continue to be developed

o Novel immune-based (vaccine or cell-based) approaches that can target both ATLL and HTLV-
1 infection are major goals!
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Physiopathology



ATL physiopathology
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ATL physiopathology-Treatment
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Transcriptional silencing by DNA methylation of 5" LTR

Virus Structure

Genetic changes in the tax gene
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Cell of Origin unknown (Epigenetic signature due to the virus ?)
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Preventive Treatment
(after infection before transformation)



Risk of ATLL development in HTLV-1 carrier

A viral clonality evenness score to predict progression to
adult T-cell leukaemia in asymptomatic carriers of human
T-lymphotropic virus type 1 in Japan: a retrospective
longitudinal cohort study

Snehal Dilip Karpe, Maria Artesi, Jéréme Wayet, Keith Durkin, Vincent Hahaut, Kaoru Uchimaru, Junya Makiyama, Masako Iwanaga,
Atae Utsunomiya, P Martijn Kolijn, Anton W Langerak, Arséne Burny, Ambroise Margais, Olivier Hermine, Toshiki Watanabe, Michel Georges,

Anne Van den Broeke
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Risk of ATLL development in HTLV-1 carrier

A viral clonality evenness score to predict progression to
adult T-cell leukaemia in asymptomatic carriers of human
T-lymphotropic virus type 1 in Japan: a retrospective
longitudinal cohort study

Ac Anti CCR4 (L cook and S Horwitz)
Eradication of clones
(ADCC, Inhibition of Tregs)

Snehal Dilip Karpe, Maria Artesi, Jéréme Wayet, Keith Durkin, Vincent Hahaut, Kaoru Uchimaru, Junya Makiyama, Masako Iwanaga,
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Next-Generation Antiretrovirals: Dolutegravir and Tenofovir

* Dolutegravir (DTG): HTLV-1 integrase strand-transfer inhibitor : prevents viral integration
* Tenofovir (TDF): nucleotide reverse transcriptase inhibitor : reduces viral replication
* Clinical evidence (HIV/HTLV-1 co-infected cohorts)(Commun Med 2025 & CID 2026):
. Significantly lower HTLV-1 PVL in patients on DTG-based ART vs non-DTG regimens
. Retrospective effect size >1 log PVL reduction in best-responding patients

* Preclinical: TDF + DTG significantly reduced HTLV-1c transmission in humanized mouse
model (Cell 2025)

 Ongoing Phase Ilb RCT: NCT07555431 (2026)
 Design: DTG alone vs DTG + TDF in HTLV-1 mono-infected patients
* Primary endpoint: change in PVL at 24 and 48 weeks
e Strategic role: PVL reduction - ATL prevention; combination partner with MCL-1i



Targeting telomerase and telomeres Preferential senescence of infected cells

2 Current Cancer Drug Targets, 2002, Vol. 2, No. | Stewart and Hahn

hTR
Ribozymes AZT

B '

— P53

Senescence

Telomerase
inhibitor
Imetelstat ?

CAAU
TTAGGGTTAG

INF
Telomere
G-quartet structures \/
Altered template | hTERT

Targeting telomere binding proteins
Reverse transcriptase inhibitors
Immunotherapy




Monkey Papio anubis
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Primary cells from ATL patients express low levels of Tax
and depend on Tax expression for their survival

mm GFP- (all shRNA)
== ShTax GFP+

Healthy donor Chronic ATL (C1) Acute ATL (A1) 200 - healthy donor

2
:ch o 150 A
o (@)}
= 100
> I=
= § 50 A
2 (O]
= o

O T T T T T T 1
0% 2.4% 0.4% Tax positive D-0 D-1 D-2 D-3 D-4 D-5 D-6 D-7
o
E
§ 400 - ATL patients
©
< 2 300 -
< (]
N (@)
g £ 200 -
< =
0% 85% 68% Tax positive g 100
o
Single cell Tax protein expression & 9 . , , , , :
(500 cells per condition) D-0 D-1 D-2 D-3 D-4 D-5 D-6

Hleihel et al. Blood Cancer Journal, 2023



Critical role of Tax-induced IL-10 production

in survival

of primary ATL cells
IL-10 production by primary ATL cells depend IL-10 can overcome the detrimental effects
on Tax expression of Tax silencing on ATL cell survival

== ShRNA Tax (1) GFP-

——shRNA GFP (-)

shRNA GFP (-)/rec-iL10
—o—ShTAX+
—e—-ShTAX+ rec-iL10

Average of == ShRNATax(1)GFP+ 400 -
i i c 350 1
six patients 5=
o i T2 300 -
T E
E e = O 250
og o a5 200
e'é 0 8= 150
2 40 100
<=
zZ
E 20 1 Fodkk 50
= 0 I
. D-0 D-1

Ratio IL-6/IL-10 as a predictor of transformation ? (Bloch C,... Hermine O , Am J med in press)

T T T T -9

D-2 D-3 D-4 D-5 D-6

Anti IL10 Antibodies as a treatment ? Or JAKi (but risk of immune suppression) like in RCD2 ?

Hleihel et al. Blood Cancer Journal, 2023



Arsenic/IFN induces proteasomal Tax degradation

+
A
= O H <
Tax s S s -

ACTIT] o — ——

As,0,

IkB-a and IkB-e

|

IFN
Stabilization of \ 1

Tax degradation by
the proteasome

Cytoplasmic retention
of RelA

\4

Rapid shut-off of the NF-kB
pathway

Delayed shut-off of
proliferation genes

~N

-~

Synergistic effect :
Induction of cell cycle arrest
and apoptosis

Bazarbachi et al., Blood 1999
El Sabban et al., Blood 2000
Nasr et al., Blood 2003



Arsenic/lFN cure murine ATL through abrogation
of leukemia initiating cells (LIC) activity

JEM Brief Definitive Report

Published December &, 2010

Therapy-induced selective loss

of leukemia-initiating activity in murine
adult T cell leukemia

Hiba El Hajj,! Marwan El-Sabban,? Hideki Hasegawa,*® Ghazi Zaatari,?
Julien Ablain,® Shahrazad T. Saab,’ Anne _]ﬂni11_7 Rami Mahfouz,?

Rihab Nasr,! Youmna Kfoury,! Christophe Nicot,”!? Olivier Hermine,!!
William Hall,> Hugues de Thé,® and Ali Bazarbachi'
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El Hajj et al. J Exp. Med. 2010



Epigenetic and ATLL : EZH2i a universal target

NF-kB
HTLV-1 &
Tax — . :
P ATL-specific gene expression
~~ prc2f
| Tumor | .
EED SUZ12 suppressors
secondary effects
\ on
H3K27me3 microRNAs . gene expression
\

Epigenetic
modifiers

S g

4

Non-canonical
function?

' Transcription
factors

.

Cellular and Clinical Characteristics
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Mutations Landscape in ATLL

TCR/NF-kB Pathway

Co-stimulator

*
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— 0% m 2%
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DAG l 1 8% | 0% |
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Tax-interactome

Driver

Cytoskeleton regulation

l CSNK1A1 CARD11
5% | 0% 24%

*
( MALT1
NIK
\.

IKKv

..............

© complex

Mutation 50 genes
CNV 143 genes
(Shared 13 genes)

P =8.2x10"8
Odds ratio=7.6

NOTCH1
0%
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IKBKB I ERC1 ] COPS4
[ 1% | 0% || | 0% | 7% | 0%
[o%]] [o%]
complex
(e ) TAT30
| (1% ] 0% || A o |
i : X IRF4
. ( NFkB ) | NF«B

PLCG1 TBL1XR1 CD58 CSNK2A1 RELA DLG1 SMARCA4
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Treatment of ATLL



ATL.: clinical aspects and Shimoyama classification

Aggressive proliferation of
mature, activated

CD4+CD25+CD7-CD3+/- T-

cells with clonal integration
of the provirus

Adult age (median 56y.)

Long latency period (20 to

40y.)

Important tumoral
syndrome:
* Lymphadenopathies
 Hepatoslenomegaly
« Visceral lesions (lung,
skin, Gl, CNS...)

Paraneoplastic
hypercalcemia
Opportunistic infections

Indolent ATL Aggressive ATL
Healthy | Smoldering | Chronic | Acute ATL
carrier ATL ATL ATL lymphoma

HTLV-1 Serology + + + + +

Clonal integration - + + + +
of provirus (blood) (blood) (blood) (blood) (lymph
nodes)
Lymphocyte count | Normal Normal Elevated | Elevate Normal
d
Abnormal cells <5% > 5% > 5% > 5% <1%
(%)

Hypercalcemia - - - + +
LDH levels Normal <15N <2N > 2N > 2N
Skin or lung - - + + +
involvement

Bone, Gl or CNS - - - + +
involvement




HTLV1 related lymphoproliferation : Universal Treatment ?

e Immunocompromised patients

 Virus replication vs disturbance of immune
homeostasis

» Heterogeneity of the disease (somatic mutations ?,
Integration site 7, immune system ?)

 Intra clonal variation

* Targeting Tumoral cells vs Targeting the virus

* Targeting Microenvironement (/n vivo vs In vitro)
* Immune therapy against tumoral cells

 Personalized treatment : Achille heel ?



ATL has a dismal prognosis

Overall survival of ATL in Japan

1.0

MST (months)  95%CI

= e Smoldering 55.0 36.6-904
08 _l = Chronic 315 259-41.1
== Lymphoma 10.6 93-119
- — Acute 83 75-89
E 0.6 — (P<.0001; #*>=207.8; log-rank test)
=
— Smouldering type (106) % i
g g — § 0.4 —
Chronic type (98) | = o
Lymphoma type (282) o ---- 02
0.1 o
00 Acute type (368) | e .4
nansanssssnanan e nande st s inshnnannnnabErabany R nas RS ALNS o 00 I I l I ] I I I l
0 1 2 3 4 5 6 7 0 12 24 36 48 60 72 8 96 108 120
years after diagnosis No. at risk
Time From Diagnosis (months)

Shimoyama et al., 1992 Katsuya H,et al. Blood 2015

After 3 decades, OS has not improved!



Optimal treatment of ATL

|
| Consolidation ? (CR/PR)
I
|
|

Cure?

Induction ? CR/PR

I SCT
|
|
|

=> tumor reduction => eradication



Watch and wait in indolent ATL

Smoldering/chronic ATL

- Not treated (n=78)

d
a |

= Treated (n=12)

P=0.01

g 8
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o
M 1

Cumulative probability (%)

S

0 2 4 6 8 10 12 14 16 18



Progression Free Survival
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Molecular Studies
Prognosis of Chronic Forms

TCR/NF-KB mutated == WT TCR/NF-KB mutated == WT
——imm -y 1.00{ === ===
: :
! 1
[ I - - _I
. 0.751 '
1 © 1
I -+ § '
'S e e - -+
L)
=]
@ 0501
[
)
>
(o)
0.251
p = 0.00051 p = 0.0034
0.001
0 30 60 90 120 0 30 60 90 120
Time (Months) Time (Months)
Number at risk Number at risk
8 1 0 0 0 8 1 0 0 0




Optimal treatment of ATL

Chemotherapy

SCT

=> tumor reduction => eradication



Chemotherapy for ATL

>
o)

1.0 Hazard ratio = 0.751 (95% Cl, 0.50 to 1.13) 1.0 4 !| Hazard ratio = 0.774 (95% Cl, 0.52 to 1.14)
0.9 ‘\ One-sided P = .085 0.9 - 3 One-sided P=.100
) 0.8- » & 0.8
O 47- — VCAP-AMP-VECP (n=57) Q. 074 ! — VCAP-AMP-VECP (n = 57)
_5 0.6 1 Bi-CHOP (n = 61) S 06 X Bi-CHOP (n = 61)
T - £ 05-
8_ e MST = 13M o 6.A
o 041 3 year OS (%) = 24 B e
a. 0.3- DL_ 0.3 1 year PFS (%) = 28
0.2 1 . E— 0.2 -
ST = 11M S i &'
- 0.1-
0.11 3year0S (%) = 13 1year PFS (%) = 16
0 1 2 3 4 5 6 7 0 1 2 3 4 5 6 7
Time After Random Assignment (years) Time After Random Assignment (years)
3 year 0S: 24% vs 13% (ns)
. () 0
= PFS: 28% vs 16% (ns) Tsukasaki et al. J Clin Oncol 2007



Optimal treatment of ATL

Chemotherapy |,

+ Antibodies |
l
l

SCT

=> tumor reduction => eradication



Monoclonal Antibodies

Anti CD25 Antibodies: moderate activity, indolent ATL

Alemtuzumab (CAMPATH-1H; anti-CD52 antibody):
few patients, transient response, mostly in Blood. High
rate of infections when combined with chemotherapy

SGN-35 (brentuximab Vedotin; anti CD30): CD30 is
expressed in a subgroup of patients

Anti CC chemokine receptor 4 (KW-0761): ATL cells
express CCR4, Treg express CCR4, ADCC increase

Anti KIR (KIR3DL2)

Anti transferrin receptor Antibodies (A24): promising
preclinical studies



Randomized trial: Chemotherapy (LSG15) +/- Mogamulizumab
in CCR4+ newly diagnosed ATL (acute, lymphoma or unfavorable chronic)

(%)

Response by disease site 1335 oS =
Group Site N CR% ORR (%) o
iy
507
mLSG15 Lymph nodes/lesions 26 92 92 407
+Mogamulizumab o
1071
: Qr\é(at riglé:) up1pgr: mIElSG1 SgMN-DE?m , Inswer: rr13LSG1DS
Cutaneous 8 50 75 | 2 2 8 5 3 ; g

mLSG15 + Mogamulizumah
mLEG15

o

Blood 14 100 100 0 90 180 270 360 450 540 B30 720 810
Study day

mLSG15 Lymph nodes/lesions 22 73 77

= mL3G15 + Mogamulizumah

100 mL3G145
T
Blood 7 43 100 B0

40 oS

BT M (at risk upper mLSG1 5+KW-0761, lower mLSG15
29 28 28 22 189 12 10 5 1 a
24 230N 1 18 13 12 B 3 i

0 90 180 270 360 450 S40 B30 Fi00 310
Ishida T et al. Br J Haematol. 2015 Study day



Brentuximab in ATLL (Necker)

CD30 expression in ATL

ATL N=70 %

Forme Lymphoma 43 6%

Forme Acute 17 25%

Forme chronic 3 4%

Unknown 7 10

Score according to C. Bossard N=70 %
Score 0 (<5%) 20 29%
Score 1 (5-24%) 12 17% Score 1 Seores
Score 2 (25-49%) 8 11%
Score 3 (50-75%) 16 23%
Score 4 (>75%) 14 20%

B d et al, Blood 2014 ’
(Bossand eLol.Bloo ) Naveau L. et al. In preparation



Study of BV in ATLL

Evaluation: Evaluation: Evaluation:
PD SDorPD SDor PD
-> Off study -> Off study -> Off study
Vi V2 V3 V4 V5 V6 v7 V8 Vo V10 Vil V12
| | | 3wk | 3wk I 3wk | 3wk | 3wk | 3wk | I 2wk II to Ewkl
I I I I I I | I I I I I
CHP-BV  CHP-BV  CHP-BV  CHP-BV CHP-BV  CHP-BV  End of MTX  MTX  Endof
induction MTX
Baseline Induction regimen Consolidation regimen
D-28 to D1
Vi3 V14 V15 V16 V17
) | 3mth | 3mth | 6mth | 6mth |
For transplanted patients | | i 1 |
(partial or complete End of
response) : I study
AlloSCT
Vi3 V14 V15 V16 V17 V18 L] V20 V21 V22
| 3wk | 3wk | 3wk | wk | 3wk | 3wk | Iwk | 6mth | 6mth |
For non-transplanted | | | | | | | | | |
patients (partial or compIeteI Bv By By BY By BV B BV End of
response) study
Maintenance Follow-up
141




Brentuximab in ATLL (Necker)

Age (median) 46 yeays (range 28-65)
Acute 13 (65)
Lymphoma 7 (35)

CNS involvement

Yes 9 (45)
No 11 (55)

JCOG-PI (PS or hypercalcemia)

High 10 (50)
Low 10 (50

Response

- ORR : 65%

- CR: 40%

- Seven relapse. Median : 8.8 months (range 5-32 mo)
- Five patients have been allografted in CR/PR,
including two who relapsed after SCT

=T S

0.75 1T
H L
¥
!
} L
r0S0f=======s= 1
»
: —
) I
'025 L
* —
0.00
o 3 9 12 15 18 21 24 27 33 36
Months
Number at risk
H
! 2018 12 8 7 5 4 4 4 4 3
]
o 3 6 9 12 15 18 21 24 27 33 36
Months
1,00
L
0.75 lL
e L
2 L
g !
§051] --------------- .
8 : ]
0.25 -
0.00
0 3 6 9 12 15 18 21 24 27 30 33 36
Months
Number at risk
3
e 2020 13 1 9 7 6 6 6 5 4 4
7]
0 3 6 9 12 15 18 21 24 27 30 33 36
Months

Naveau L. et al. In preparation



Transdifferentiation with loss of Bcl11b expression and NK-like
reprogramming in chronic stimulation of T cells : Syk dependancy ?

a Sudden appearance of activating ligands Modified

host cell

Healthy host cell

Infection or NK cell-mediated
transformation cytotoxicity

Ignorance
or tolerance

Carras, Bachy, Genestier et al. JCI 2021

CRISPR/Cas?

targeting NkaR
or Syk’ & ”

APC ' | 4 1!
\ j Activating PTCL \ ,:'“' ) y

NK receptors
MHC—Ag tf % n‘NK:ﬂ&
TCR/CD28 h \\ Q Ry 9
Chronic TCR V4 DA
/ St'm“'a“"' £y Blocking Syk
I ] anti-NKaR mAb inhibitor
' . Epigenetic NK-like ~ Survival
/ reprogramming N \\
p53-- T cell Peripheral T-cell “
lymphoma

(PTCL)
PTCL

Model of homeostatic proliferation (TCR-stim, cytokines)
Mature T cells from p53-deficient mice were transferred into
Cd3e-deficient mice (which lack mature T cells)



KIR3DL2 is a novel diagnostic marker of acute-type ATL

HTLV-1 integration
NK t . A Cellular growth
receptors screen in a Expressu)n A p<0.0001 m
. p<0.0001
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Tju — -
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= All ATL subtypes = Aggressive ATL subtypes 0 ng/mL 100 ng/mL 300 ng/mL 900 ng/mL
O 5y O 5 i wmsoz o] weaotze coam || ) K302 COATL aRSDL21 COATL
o © ' 5 't 205 o . 3 -
o -8 2 ]
o o 3
Q— 50% Q— 50% 1
© ©
2 = 3 B T e
e 25% = 5% o
a P < 0.0001 a P =0.28
1 1 |
0% 0% -
0 1 2 3 4 5 6 4 8 a 10 1 2 3 4 5 6 7 8 10
Years Years
Number at risk Number at risk
KIR3DL2neg 32 22 15 14 12 9 9 ] 5 5 5 KIR3DL2neg 16 7 3 2 1 1 1 1 0 0
KIR3DL2 pos 38 11 6 4 2 2 2 1 1 0 0 KIR3DLZ pos 37 10 5 3 1 1 1 1 1 0

Cheminant et al. Blood 2022




ORR 43%

DOR 25.6 months

Best change in mMSWAT, %

-50

100

50

-100

Lacutamab in heavily pretreated SS patients

Global response
ORR 42.9% (31.4-55.1)

Best Global Response
® CR: Complete Response.

™ PD: Progressive Disaass

All patients in CR are still in CR

Quality of life
Skindex-29 over time

Moderste

it

Medion Skdex Score (+/-10R)

m ow oM om o® 2 om ow ow o2 s 9 s & T 3 1 1

* Early decrease of skindex-29 score starting from W5
from severe (baseline) to moderate score

* Continuous and deep decrease to low score
maintained over time

+ Same trends observed for pruritus

Duration of response
Median 25.6 months (11.0 - NE)

100% -

% at 12 months 705 (47.7-84.8)
% at 24 months 54.0(306-72.6)
75% -| o
ol ta
50% |

25%
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Progression Free Survival
Median 8.3 months (5.1-18.7)

100% -7 \
at 12 months 451 (31651.7)
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75% -
.V‘\”
50% S
s
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25% - Jeo
1
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% Specific Lysis of HUT78

251

15 4

10

Cell viability

100

80+

60—

ATL primary cells

20

Ll Ll
NK 11 NK 51

-& IPH4102 + GEMOX

- IPH4102 + 1.2 pg/mL oxaliplatin
-A&— |IPH4102 + 16 nM gemcitabine
-0~ |IPH4102 alone

[IPH4102] pg/mL

Bagot et al. ASCO 2025



Study treatment

Cohort 1 : PTCL, nos & TFH PTCL (ALCL, ALK neg?)

ereroz [N N |

ml—l—l—l—l—} >=PR [[IRICE Maintenance 112y

X6/
3w TDM/TEP

Cohort 2 : ATL

m l l PR Maintenance 1 year

CHO(E MTX-HD > If>= — :
)P X2/ ‘ Non-eligible : Maintenance
TDM TDM/TEP
)g 6/  rempB) W FCM (PB)
w

Cohort 3 : HSTL, MEITL, PCGD-TCL, primary cutaneous CD8+ aggressive epidermotropic

Cevaroz JRNT IR 1‘””

X 6/ Non-eligible : Maintenance

TDM/TEP

Combinaison with demethyl agents
EZH1/2 inhibitors

CAR-T cells (avoiding fratricidie)



TfR is highly expressed on ATLL cells

T cells

HTLV-1
cell lines

ATLL cells

PHA-IL-2

b : 869

71 >

v

Acute

CD71

Chronic

CD

71 >

HTLV-1 cell lines

Resting

PHA/IL-2

CD7

CD25

Normal
cells

& HTLV-1
— i cell lines

CD25

Acute

Acute Chronic

ATLL
cells

Moura et al Blood 2004, 103: 1838



A24 competes with Fe-Tf for receptor binding with higher affinity

35 1 | | | 1 70 -
0 f Tf w\_,/““w’v“ r
s Kqof 0.98 M e Mo

Response (RU)
&
Response (RU)

Tf after A24
5 r
] Low density of TfR
0
257“”m”\” \J 1200
| A24 : Az
] ~a 1000 L
20— o7 A24 alone|- /
- K',0of2.69nM - -
g . e @ /
v 1 2 600/
] ] A ] /
s 10 ’ & f
T A2 after i & 400
['4 5 i
1 200 r
1 High density of TfR
0 T T T T O T T T
0 5 10 15 20 25 30 35 0 100 200 300 400 500
Time (s) Time (s)

Moura et al, Blood, 2004



Mouse Anti-TfR antibody (A24) induces apoptosis of ATLL cells
through mitochondrial depolarization (proof of concept)

isotype A24 VP16
(10ug/ml) (10ug/mi) (100ng/ml)

Annexin-V

: ]
_ >
DIOC

Moura et al Blood 2004, 103: 1838
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t@ Piramal
Stability
study -
20° C

validated at

60M

MMAE DAR 4

(ANTIMITOTIC AGENT)

%DIMMAERelease

INAO3 conjugate with MMAE (ADC)

50

VC

100
Timedhours)

150

APN -

-@- Classical ADC
-O- INAO3

200

INAOl\

* The APN group is different from the

classical maleimide group

* This linker is more stable, leading to

less toxicity

* The green part VC is a dipeptide

valine-citrulline that is cleaved by
enzymes within the cells, allowing a
“bystander effect” of ADCs

* The red part of the payload is the

cytotoxic MMAE, already used
extensively clinically, including for
Adcetris® — both efficacy and
putative side effects of this drug are
well characterized



Safety and RP2D in Human patients with acute leukemia (Phase 1)

Adverse Events, n (%)* Any grade AE Grade 23 AE
Any AEs 29 (100) 25 (86)
FEBRILE NEUTROPENIA 14 (48) 13 (45)
HEADACHE 13 (45) 0
100 — NAUSEA 9(31) 1(4)
DIARRHEA 9(31) 0
;\3 — 1-0.1mgkg ORAL MUCOSITIS 8 (28) 4(14)
\q-; == 1.5-0.1 mglkg CONSTIPATION 8 (28) 0
Q50— = 15-0.5mak LOWER LIMBS EDEMA 6(21) 0
= . -0 MY/Kg FEBRILE APLASIA 6(21) 6(21)
8 mm 2-1mgkg IRR 6(21) 0
3 0 mm 2.5-1.5mg/kg ASTHENIA 5 E”; 0
- VOMITING 5 (17 0
g . 3 mg/kg SEPSIS 5(17) 5(17)
= FALL 4 (14) 1(4)
) NEUTROPENIA 3(10) 3(10)
2 50 FEVER 3(10) 1(4)
® ANXIETY 3(10) 0
('C_) DYSPNEA 2(7) 0
ABDOMINAL PAIN 2(7) 0
-100 CONFUSION 2(7) 1(4)
o ALOPECIA 2(7) 0
N
ATRIAL FIBRILLATION 2(7) 0
BONE PAIN 2(7) 0

* AE occuring in 2 7% of patients regardless of cause

Blasts reductions at more than 50% were seen in 9/20 evaluable patients at the doses > 1 mg/kg



INAO3 prevents development of ATLL in a PDX models
Collaboration with Pasteur Institute (A3 facility)
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Optimal treatment of ATL

Anti viral Therapy

SCT

=> tumor reduction => eradication



Worldwide meta-analysis: zidovudine + interferon-a

Response to first line
antiviral therapy
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Multivariate analysis
Variables P value Adjusted 95% CI
Hazard
Ratio
First line therapy
(Chemotherapy
alone)
Antiviral alone 0.021 0.55 (0.33, 0.91)
Chemotherapy then 0.083 0.68 (0.44, 1.05)
antiviral

Bazarbachi et al. J. Clin. Oncol. 2010



Timeline of long term responder patients

Case 1
ATL aggressive chronic
CR : 71 months
Relapse : lymphoma

o1 Ik+\ i aVal
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40 1
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............................ e ol

5 years 11 months

.,./""Relap:se LN

Diagnosis CR1 CR2 CR3

89.4%
PVL: ND

Relapse blood

97.32% 1.87% 3.08% 1.38%

PVL : 33% PVL: 24% PVL: 18% PVL: 48%
1.41%
PVL : 52%
0 500 1000 1500 2000

Days post diagnosis
® Diagnosis @ Clinical Remission ~ @® Relapse blood @ Relapse lymphoma @ TCR- @ TCR+



Timeline of short term responder patients

100 |
60 Py

40 ; | ................. Y
20 i 1
C ase 4 ...... b e
Diagnosis Rela se
Acute subtype
CR: 4,3 months
92.75% 73.40% 86.20%
PVL : 83% PVL: 47% PVL: 78%
0 500 1000 1500 2000
Days post diagnosis
® Diagnosis @ Clinical Remission ~ ® Relapse blood ~® Relapse lymphoma ®TCR- @TCR+

Case 5
Acute subtype a1

Relapse

CR: 3,7 months
94.95% 55.43% 99.12%
PVL : 106% PVL: 8% PVL: 102%
0 500 1000 1500 2000

Days post diagnosis
® Diagnosis @ Clinical Remission ~ ® Relapse blood @ Relapse lymphoma ®TCR- @TCR+



Proposed model
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blood

Phase 2 study of the efficacy and safety of the combination of arsenic
trioxide, interferon alpha, and zidovudine in newly diagnosed chronic
adult T-cell leukemia/lymphoma (ATL)

Ghada Kchour, Mahdi Tarhini, Mohamad-Mehdi Kooshyar, Hiba El Hajj, Eric Wattel, Mahmoud
Mahmoudi, Hassan Hatoum, Hossein Rahimi, Masoud Maleki, Houshang Rafatpanah, S. A. Rahim
Rezaee, Mojtaba Tabatabaei Yazdi, Abbas Shirdel, Hugues de Thé, Olivier Hermine, Reza Farid and

Ali Bazarbachi

Arsenic/lFN/AZT induce CR and prolong survival in ATL

2009 113: 6528-6532
Prepublished online May 1, 2009;
doi:10.1182/blood-2009-03-211821

Response and follow up of patients after

Arsenic/AZT/IFN
Patient Response Survival Survival
at last (months) status
follow up
1 CR 15+ Alive
2 CR 15+ Alive
3 VGPR* 12+ Alive
4 CR 10+ Alive
5 CR 8+ Alive
6 CR 3+ Alive
7 CR 8+ Alive
8 CR 4+ Alive
9 VGPR** 5+ Alive
10 PR*** 2+ Alive

* 8% atypical lymphocytes on peripheral blood smear
** 6% atypical lymphocytes on peripheral blood smear
*** lymphocytosis decreased from 185000 to 6400

Before

Skin lesions

72 weei(s

~ |

4 weeks

Follow up of ATL patients after stopping treatment in
complete remission

Subtype Treatment Follow up after stopping
treatment
Chronic IFN/AZT Prog 1m
Chronic IFN/AZT Prog 3m
Acute IFN/AZT Prog 3m
Lymphoma IFN/AZT Prog 5m
Chronic IFN/AZT Prog 11m
Chronic Arsenic/IFN/AZT Prog 1m
Chronic Arsenic/IFN/AZT Prog 6m
Chronic Arsenic/IFN/AZT CCR after 7m follow up
Chronic Arsenic/IFN/AZT CCR after 7m follow up
Chronic Arsenic/IFN/AZT CCR after 7m follow up
Chronic Arsenic/IFN/AZT CCR after 18m follow up

Kchour et al. Blood 2009



Arsenic consolidation: The Necker Experience

Duration
Disease of
. Age at Clinical P53 First line Interval first status at Treatn_1ent O.S smc_e 0sS sm_ce response Prog
Patient | Sex diaanosis | subtvbe | activit treatment therapy and time of duration | diagnosis | Death | arsenic since
9 yp y As203 (M) S (weeks) (M) (M) arsenic
2903
(M)
ATL6 | M 516 Chronic F Af/TF;;FGN' 24 4 ) 4 53 Yes 28 22 Yes
ATL7 | F 598 Acute F CHOP like 6,2 PD 4 8 Yes 1 NA Yes
ATLO | M 50.6 Chronic F CHOP like 20,1 CR 6 48 Yes 28 25 Yes
ATL11 | M 277 Chronic F|LSG 1||§rir1 AZT-1 432 VGPR 6 84 No 70 70 No
ATL14 | F 351 Aavie NER [GEuizssts 22 CR 4 12 Yes 10 5 Yes
CHOP
ATL43 | F 66.3 Lymzhom F CHOP like 6.3 CR 8 19 Yes 12 5 Yes
ATL44 | F 548 LymZhOm F CHOP like 3.8 VGPR 8 36 Yes 32 29 Yes
ATL64 | M 63,1 Lymghom ND CHOP 13 CR 8 47 No 34 34 No
ATL65 | M 54 4 "ymzhOm ND | CHOP/DHAoX 4 PR 16 36 No 31 10 Yes

Margais al. Retrovirology 2020




Relative abundance of the dominant unique integration site (UIS; red)
within total proviral UIS before and after Arsenic-IFN-AZT treatment

January 2009:Pre arsenic June 2009: Post arsenic

ATL 9
PvL=13% PvL=2%
March 2010: Pre arsenic August 2010: Post June 2012 CR
‘ arsenic
ATL 11 -

PvL=33% PvL=24% PvL=24%

Marcais al. Retrovirology 2020



Optimal treatment of ATL
Allo SCT

SCT

=> tumor reduction => eradication



Outcome: overall survival (OS)

=+ CR == PR =+ NR
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Dedicated HTLV-1 follow-up

Proviral load quantification (n=13 patients)
—>Negative proviral load in 12/13 (mean 60
days)

—>Two patients reverted to positive PvL at
12 and 30 months (PvL <1%), respectively
while sustaining full donor chimerism.

- One patient PvL : 0.2%, chimerism
recipient : 0.11%

Clearance of the tumor viral clone assessed
with HTS in leukemic subtypes

42 year old female
chemotherapy with BV-CHP et MTX HD->
partial remission

Allogeneic HSCT with MSD (HTLV-1 negative)




Allogeneic haematopoietic cell transplantation in PTCL.: |
recommendations from the EBMT Practice Harmonisation and EBMT
Guidelines Committee

Adult T-cell leukaemia lymphoma

Assess eligibility for allo-HCT and consider donor search at diagnosis

Allo-HCT should be considered as a first-line treatment option as soon as CR, PR, or SD is
reached

If allo-HCT not done in first-line, its use in R/R situations should be considered

Pre-tHCT moga should be avoided because of an increased risk of GVHD.

BV-based therapies are recommended for CD30-positive cases

Autologous HCT should not be proposed.

RIC preferable and HTLV-1 negative donors are preferred.

Donor selection: follows general recommendations, including haplo (BM vs PBMC, T1B1F)
There is no standard post-transplantation maintenance.

Damaj G., Bazarbachi A. Hermine et al. Lancet Haematol 2025



Management of post-transplant relapse EBMT
» Clinical trial

* Donor lymphocyte infusion

* Lenalidomide ( increase GVL)

* Valemetostat (increase expression of virus and increase GVL)

* Mogamulizumab (reduce Treg induced GVL +JAK21 (prevention of GVHD and IL-10
signaling) ?
* Zidovudine and interferon alfa or Dolutegravir (DTG) and Tenofovir (TDF): to
prevent donnor T cell infection

* Single agent chemotherapy such as etoposide

* Anti-PD-1 or anti-PD-L1 antibody treatment should be avoided, at least in
monotherapy, to prevent the high risk of flare-up and GVHD.

Damaj G., Bazarbachi A. et al. Lancet Haematol 2025



Optimal treatment of ATL

Targeted

SCT

=> tumor reduction => eradication



Mutations Landscape in ATLL

TCR/NF-kB Pathway

Co-stimulator
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New agents (T cell lymphoma ?)

Bendamustine

Pralatrexate

Proteasome inhibitors

Deacetylase Inhibitors

Demethylating agents

EZH2 inhibitors (approved in Japan for relapsed disease)
MCL-1 inhibitors and antiretrovirals

Lenalidomide (approved in Japan for relapsed disease)
SYK inhibitors



HDAC Inhibitors and Other Targeted Agents

Tucidinostat (chidamide) — HDAC inhibitor, oral
Phase Il (n=23 R/R post-moga + chemo): ORR 30%, median PFS 1.7
months, OS 7.9 months
Modest activity; consider positioning before valemetostat (epigenetic
overlap)

Belinostat + AZT * IFN-a (NCT02737046, Phase Il)
Interim data (n=6): complete molecular CRs in subset; PVL undetectable

Rationale: HDAC inhibition + viral suppression + immune activation



Valemetostat (DS-3201): First Epigenetic Therapy Approved for ATL

Patients

Mechanism: Dual EZH1/EZH?2 inhibitor - reverses polycomb-
mediated transcriptional silencing of tumor suppressors

» _:Omd Phase Il Japan (Yoda et al., Lancet Oncol 2022, n=25 R/R ATL)
é ORR 48%, CR 20%: median PFS 7.4 months; median OS 16.4
Duration Of treatment, months m O nt h S

O Tolerability: thrombocytopenia 58%, dysgeusia 50%, alopecia 42%
(95% Cl, 1.87 months-NR) (TEAES)

100 -

B o (o]
o o o
L 1

Probability of maintaining response @3
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No. atrisk 12 3 2




Lenalidomide: Immunomodulatory Agent in ATL

Mechanism: CRBN-mediated |Ikaros/Aiolos degradation; T-cell co-stimulation; anti-
angiogenesis; NK activation

Oral agent with CNS penetration — relevant given CNS tropism of ATL
Phase Il Japan (Ogura et al., JCO 2016, n=26 R/R ATL)
ORR 42%; median PFS 3.8 months; median OS 20 months
73% stable disease or better; manageable toxicity profile
NCCN-listed for R/R ATL (2L+ option)
Geographic heterogeneity: US Phase Il closed early (0% ORR in 4 patients enrolled)

Suggests biological or genetic differences between Japanese and Western ATL
cohorts

Ongoing: NCT04301076 — Lenalidomide + EPOCH (NCI, untreated aggressive ATL)
Combinations under study: lenalidomide + mogamulizumab; lenalidomide + BV



MCL-1 Inhibitors: Exploiting Apoptosis Dependency

Rationale: ATL cells overexpress MCL-1 (anti-apoptotic BCL-2 family) > MCL-1
addiction

BCL-2 inhibition (venetoclax) less effective in T-cell malignancies; MCL-1 is the
key dependency

Preclinical breakthrough (Cell, 2025, HTLV-1c model)
MCL-1 inhibitors selectively destroy HTLV-1-infected cells in vitro and in vivo

TDF + DTG + MCL-1i combination: further delayed disease progression vs
antiretrovirals alone

Suggests rational triple combination for early/preventive intervention
Clinical-stage MCL-1 inhibitors

AZD5991 (AstraZeneca) — Phase | in hematologic malignancies (Clin Cancer Res
2024): first-in-human; MDS responses; ATL not specifically enrolled

S64315/MIK665 — Phase | hematologic malignancies (ongoing)
Critical next step: dedicated ATL/HTLV-1 Phase | cohort for MCL-1 inhibitors



Optimal treatment of ATL

Vaccine
CAR-T?

Vaccine
CAR-T?

=> tumor reduction => eradication



CDh4

CAR-T Cell Therapies: Emerging Cellular Immunotherapy for ATL

CD30

Unique challenge: ATL is a malignancy of CD4+ T cells - risk of targeting normal T
cells + fratricide

CCR4-targeted CAR-T (NCI Phase |, ongoing)
Autologous CAR-T targeting CCR4 (highly expressed on ATL cells and Tregs)

Conditioning: Cy/Flu; dose escalation ongoing in CCR4+ mature T-cell
malignancies including ATL

CD5 CAR-T — First-in-Human 2025
Single R/R ATL patient (49F, 5 prior lines), DL3: promising efficacy signal
reported
Published 2025; larger cohort data awaited

CTX130 — Allogeneic anti-CD70 CAR-T (NCT04502446)
CRISPR-Cas9 edited allogeneic product; off-the-shelf availability
Interim 2024 results: activity in CD70+ T-cell malignancies

Key questions: fratricide risk, T-cell aplasia management, persistence in ATL
microenvironment immune suppression (IL-10, TGF, PDL1, etc) and TKi



Double CAR-T cells CD4 positif, but inhibited by the CD7

single antigen T
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Theravectys’ lentiviral vector

Engineered from HIV, the lentiviral vector only contains 18%
of the wild type HIV sequence and is:

Integrative Non replicative Non pathogenic
(as it contains the cPPT/CTS (AU3 deletion in LTR promoter) (all the virulence genes have been
sequence also called DNA Flap) deleted)

cPPTICTS
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IMMUNOGENICITY IN DIFFERENT ANIMAL SPECIES

p12l  p30I TAX

3]:74

SPECIFIC T-CELL CUMULATIVE RESPONSE (IFNg SECRETION) IN MEDIAN GROUP VALUE
*Female C57BI/6j mice, THV02-1 prime
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=> CCL: difference both in the intensity and
the diversity of the immune response
according to animal species and sex
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Aberrant PD-L1 expression through 3'-UTR
disruption in multiple cancers.

Kataoka K1, Shiraishi Y2, Takeda Y3, Sakata S4, Matsumoto M3, Nagano S5,
Maeda T5, Nagata Y1, Kitanaka A6, Mizuno S7, Tanaka H2, Chiba K2, Ito S2,
Watatani Y1, Kakiuchi N1, Suzuki H1, Yoshizato T1, Yoshida K1, Sanada M8,
ltonaga H9, Imaizumi Y10, Totoki Y11, Munakata W12, Nakamura H11, Hama N11,
Shide K6, Kubuki Y6, Hidaka T6, Kameda T6, Masuda K5, Minato N13, Kashiwase
K14, l1zutsu K15, Takaori-Kondo A16, Miyazaki Y10, Takahashi S7, Shibata T11,17,
Kawamoto H5, Akatsuka Y18,19, Shimoda K6, Takeuchi K4, Seya T3, Miyano S2,
Ogawa S1.

Nature. 2016 Jun 16;534(7607):402-6.

27% Of ATLL ++
8% of DLBCL
2% in gastric carcinoma



Optimal treatment of ATL

Chemo-+antibodies (BV. ) Antibodies (Moga, BV, )
+ antiretroviral Arsenic
+Epigenetic (EZH2; HDAC) Vaccine
+Signal transduction (PI3K, JAK1/3i) CAR-T?

+Chemofree (BH3, ITK, Lenalidomide)
CAR-T (BTKi, ibrutinib (Tki, EZH?2)

DLI rev, EZH2i
Antibodies (Moga+JAK2i, BV)
Rev
Anti retroviral and Arsenic

Vaccine
CAR-T?

=> tumor reduction => eradication



Induction Indication for

Treatment algorithm

therapy allogeneic HSCT
Maintenance
therapy
Smoldering or
chronic ATL
AZT/IFN
Addition of arsenic for MRD
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Conclusions and Perspectives

Physiopathology still unclear : Replication vs
no Replication ?

Targeting the virus ?

Targeting the tumoral cells and molecular
mutations // Personalized medicine vs
Universal Treatment ?

Better understanding of the physiopathology
will help to define new strategies

Immune system (Target ? Understanding the
mechanisms of escape ?)

Treatment of the tumor and virus infection ?
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