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Chimeric Antigen Receptor
(CAR)

Hoyos et al. Haematologica 2012  



Rives S, EHA 2022

Kymriah: long-term outcome



Real-world experience with 
Tisagenlecleucel

Schultz L.M. et al., J Clin Oncol 2022

High Disease Burden: 
- >5% bone marrow 

lymphoblasts, 
- peripheral blood 

lymphoblasts, 
- CNS3 status 
- non-CNS extramedullary (EM) 

site of disease



Relapse < 6 months after HSCT is associated with 
a significantly worst outcome after 
tisagenlecleucel infusion

Bader P et al. Blood Adv 2023
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Determinants of efficacy of CAR T cells

Shah NN and Fry TJ. Nat Rev Clin Oncol 2019
Gardner R et al. Blood 2017

Use of healthy, 
allogeneic

donor



Allogeneic, donor-derived CD19-CAR T cells: OPBG HE experience



Allogeneic, donor-derived CD19-CAR T products

Del Bufalo F, [….] Locatelli F. Blood 2023

CD19-CAR-Retro_ALLO CD19-CAR-Lenti_ALLO
Viral platform Retrovirus Lentivirus
Production system Manual, using bioreactors Automated (CliniMACS Prodigy®)

Starting material Cryopreserved, bulky apheresis (1.5 x 
109 total WBC)

Fresh apheresis (0.75-1.5 x 109 total 
WBC)

CD4/CD8 enriched cells (20-200 x 106

cells)
Release Cryopreserved drug product Fresh drug product

Time between apheresis and 
lymphodepletion

Approximately 3 weeks 9 days

Time between apheresis and 
infusion

Approximately 4 weeks 14 days

Safety switch Yes (inducible Caspase 9) No



Expansion, Persistence and B-cell aplasia
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Toxicity of CD19-CAR_ALLO
Toxicity Number of patients 

(%)
CRS

- Grade 1-2
- Grade 3
- Grade 4

13/16 (81%)
13
0
0

Neutropenia
- Grade 1-2
- Grade 3-4

16/16 (100%)
0

16
Thrombocytopenia 13/16 (81%)
Anemia 15/16 (94%)
B-cell aplasia 16/16 (100%)
ICANS 1/16 (6%)
aGvHD 2/16 (12%)
Capillary leak 
syndrome

1/16 (6%)

- 33 years old
- Treated with ALLO-CAR T cells 3 

months after alloHSCT
- Previous gut a GvHD

- 27 years old
- Treated with ALLO-CAR T cells 4 

months after alloHSCT
- Donor: MUD 9/10

Del Bufalo F, [….] Locatelli F. Blood 2023 and update



Data cut-off: 30th August 2023

Disease course and long term 
outcomes

16 patients treated:
- 3 CD19-CAR-RETRO_ALLO
- 16 CD19-CAR-LENTI_ALLO

- 16/16 patients: MRD-negative CR in the BM at day +14
- 8/9 patients: CR at EM sites  at day +28

3 patients received alloHSCT after ALLO-CAR T cells:
- 2 as first alloHSCT

- 1 as second alloHSCT

10/16 patients maintain CR 
(median follow-up: 15 
months, range 2-22)

6 relapses:
- 4 isolated EM relapses
- 2 isolated BM relapse



Conclusions
•Readily manufacturing of allogeneic CAR T cells is feasible
•Administration of ALLO_CAR-T cell is associated with a good

tolerability profile and low incidence of aGVHD
•Upon infusion, ALLO_CAR-T cells expand, induce immune

activation and show long term persistence
•ALLO_CAR-T cells have a strong antitumor activity that, in a

significant proportion of patients, is maintained over time
•ALLO-CAR-T cell will be further evaluated in a prospective clinical

trial
•ALLO-CAR-T cell may, in the future, be exploited to implement

transplantation protocols in patients at higher risk of relapse
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