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T-ALL in adult patients

Chiaretti S et al, Haematologica 2013; Marks D et al, Blood 2009;
Desjonqueres A et al, Blood Cancer J 2016

• T-ALL accounts for about 20% of all cases of ALL and
is more common in AYA vs children or older adults

• When compared to B-ALL, clinical presentation of T-ALL 
more frequently includes:
-high WBC
-CNS involvement
-mediastinal mass

• In recent adult protocols, the outcome of T-ALL tends to be 
similar or even better than Ph neg B-ALL

• About 30-35% of T-ALL patients still relapse. The prognosis of 
these patients remains dismal, with less than 20% long term
survivors



Genomic landscape of T-ALL

• «Founding events» related to maturation arrest, mostly translocations involving transcription factors (TAL1, TLX1, TLX3,
HOXA9/10…) 

• «Cooperating events» not related to maturation arrest:

- NOTCH1 pathway

- IL7R/JAK1-3/STAT pathway

- PI3K/AKT/mTOR pathway

- Cell Cycle inhibitors (CDKN2A, CDKN2B…)

- Epigenetic regulators (DNMT3A, TET2, IDH1/2…)

Bassan R et al, JCO 2018



Cytogenetics and molecular alterations in T-ALL

Gokbuget N et al, 
Blood 2024



GIMEMA 1913 trial

Bassan R et al, 
Blood Adv 2023 



GIMEMA 1913 trial

Bassan R et al, 
Blood Adv 2023 



GIMEMA 1913 trial

Bassan R et al, Blood Adv 2023 

How can we improve these results?



T-ALL: relapse options



Candoni A et al, AJH 2020

Italian Campus ALL experience



Candoni A et al, AJH 2020

Italian Campus ALL experience

SCT

NO SCT

SCT in CR/PR

SCT with active ALL



Candoni A et al, AJH 2020

Italian Campus ALL experience



Frontline Consolidation with Nelarabine for Adults with High-Risk T-Cell Acute Lymphoblastic
Leukemia. Results of the Graall-2014/T Atriall Phase 2 Study

Boissel N et al, ASH 2023 Abstract 962

After Nelarabine:
• Significant improvement of MRD response
• No significant reduction in CIR or improvement of DFS
• Significant reduction in CIR censored @HSCT



Frontline Consolidation with Nelarabine for Adults with High-Risk T-Cell Acute Lymphoblastic
Leukemia. Results of the Graall-2014/T Atriall Phase 2 Study

Boissel N et al, ASH 2023, Abstract 962

• Patients inelegible to HSCT or 
with a non-ETP phenotype
seem to benefit from 
Nelarabine in terms of 
relapse risk reduction and 
DFS

• The role of Nelarabine in T-
LBL was not investigated



Jain N et al, ASH 2023, Abstract 963

Nelarabine, Pegylated Asparginase and Venetoclax Incorporated to HCVAD Chemotherapy in 
the Frontline Treatment of Adult Patients with T-ALL/T-LBL

ORR

96%
98%

100%
100%

89%



Jain N et al, ASH 2023, Abstract 963

Nelarabine, Pegylated Asparginase and Venetoclax Incorporated to HCVAD Chemotherapy in 
the Frontline Treatment of Adult Patients with T-ALL/T-LBL

ETP-ALL

• Prolonged thrombocytopenia more common in Ven containing arms



Experimental approaches in T-ALL

Thomas et al, Exp Opinion Invest Drugs 2023

(NOTCH1, GSI inhibitors)
CD38



Daratumumab in T-ALL:Campus ALL experience

Cerrano M et al, Haematologica 2022



Daratumumab in pediatric relapsed/refractory
ALL or Lymphoblastic Lymphoma: the DELPHINUS study

Bhatia et al, Blood 2024



Schedule: Dara + Ven with aclarubicin, cytarabine, granulocyte colony-stimulating factor, and etoposide (CAGE)

N=21 R/R T-ALL / T-LBL
ORR 57.1%
CR 47.6%
Higher remission rate in ETP vs non-ETP (100% vs 44.4%, p=0.044)





www.clinicaltrials.gov



CAR-T in T-ALL: major challanges

Maciocia N et al, Blood Adv 2025



How can we overcome these limits?

Maciocia N et al, Blood Adv 2025



Maciocia N et al, Blood Adv 2025

CAR-T in T-ALL
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• 60 pts with R-R T-ALL (n=35) and T-LBL (n=25); 
median age 19 yrs (2-47)
• Rx single dose 5 x 105/Kg to 2 x 106/Kg
• Median prior lines of Rx 5 (2-15)
• Median F/U 1 yr
• D28 MRD-negative CR 94%; 
• 32 pts with EMD 56% CR and 22% PR
• 6 pts G3 CRS and 1 had G4 CRS 
• 1 pt G4 ICAN
• 2-yr OS 63%; EFS 54%

Zhang . AJH. 2023; 98:1898-1908

Zhang . AJH. 2023

Auto CD7 CAR-T in T-ALL



Maciocia N et al, Blood Adv 2025

CAR-T in T-ALL



Pan J et al, Nat Med 2024

N=19 
CD5-edited cells
Lent 4-1BBz
CR rate 100%
4/12 allo SCT
High rates of infecition



Maciocia N et al, Blood Adv 2025

CAR-T in T-ALL



Pan J et al, JCO 2021



Pan J et al, JCO 2021

Safety



Pan J et al, JCO 2021

Response
Median follow up 27 months
2 year OS: 42.7%



NEJM 2025



Hu Y et al, NEJM 2025

Study Design



Patients’ characteristics

Hu Y et al, NEJM 2025



Hu Y et al, NEJM 2025

Patients’ characteristics



Outcome

Hu Y et al, NEJM 2025



Hu Y et al, NEJM 2025

Survival

Median follow up: 15.1 months



Maciocia N et al, Blood Adv 2025

CAR-T in T-ALL



ASH 2025



New target: CD84

Perez Amil L et al, Leukemia 2025

CD84 (SLAMF5) is a homophilic cell
surface glycoprotein
in the SLAMF family, with two
extracellular immunoglobulin-like 
domains: a membrane-distal V-set and a 
membrane-proximal C2-set.
It is widely expressed on immune cells, 

especially monocytes, memory B 
and T lymphocytes, and platelets, 
where it plays a role in monocyte
activation, T-B cell interactions, and B-cell
tolerance at the germinal center 
checkpoint



ü Outcome of T-ALL patients if treated with a pediatric inspired approach has been improved. 

ü Options at relapse are still limited, mainly represented by chemotherapy. 

ü CAR-T cells are currently in clinical development in R/R T-ALL setting

ü CD7- and CD5-targeting CAR-T have shown impressive response rates with some durable remissions, especially
when consolidated with allo-HSCT. These data provide evidence that CAR-T can be highly effective against T-ALL.

ü Manufacturing has been feasible, using various strategies to overcome fratricide, with no reports of lymphoblast
contamination. 

ü Significant hurdles remain: how to improve long-term survival without transplantation, how to reduce rates of 
antigen-negative relapse, how to minimize infectious toxicity, and the optimal approach to develop effective
allogeneic products. 

ü Despite these challenges, it seems likely that cellular therapies may indeed provide a cure for more patients with T-
cell malignancies in the near future (dual targeting? Others?)

Take home messages
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