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CAR-T cell agent Tisagenleucel Brexucabtagene

Study phase II II

Co-Stimolatory domain 4-1BB CD28

Study population Pediatric/young adults (<26y) Adults R/R B-ALL

CR, % MRD negative 81 Overall 71

OS, % 55 (at 5 years) 59 (at 2 years)

EFS, % 42 (at 5 years) 40 (at 2 years)

FDA Approved 2017 FDA Approved 2021

Key anti-CD19 CAR-T cell therapy trials



Zuma 3: main clinical outcomes

Shah BD et al. Lancet 2021; 398: 491–502



Response Status by Investigator Assessment in ZUMA-3 (N=78)

• As of data cutoff, 7 (12%) patients were in ongoing remission per investigator 
assessment, 24 relapsed, 14 proceeded to subsequent alloSCT, 4 died, 4 started 
new anticancer therapy, 3 withdrew consent, and 2 were lost to follow-up

alloSCT, allogeneic stem cell transplantation; CR, complete remission; CRi, complete remission with incomplete hematologic recovery.
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Figure 5. Overall Survival in ZUMA-3 Responders by 
Subsequent AlloSCT Status

• Of the 57 responders, 14 patients proceeded to subsequent alloSCT while in CR / CRi
• Median OS was numerically longer among responders who did not proceed to subsequent alloSCT (n=43; 60.4 

months [95% CI, 23.2-NE]) than those who did (n=14; 36.3 months [95% CI, 10.2-NE]; Figure 5)
alloSCT, allogeneic stem cell transplantation; brexu-cel, brexucabtagene autoleucel; CR, complete remission; CRi, complete remission with incomplete hematologic recovery; NE, not estimable.
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Hay, et al. Blood 2019 Frey, et al. JCO 2020 Jiang, et al. AJH 2019

HCT may improve EFS following CD19 CAR in some published studies



Outcomes by subsequent alloHSCT

• The role of alloHSCT after CAR-T is controversial, especially in adults

• Neither registration trial demonstrated an obvious survival benefit to alloHSCT following 
CAR T cell therapy 

• In adult patients the risk/benefit of alloHSCT is less clear given the increased risk of non-
relapse death following transplants 



• 32 patients (ALL, n = 19; NHL, n = 8; CLL, n = 5) underwent allo-
HCT after ≥1 CAR-T infusion

• 3 ALL patients (16%) had a previous allo-HCT

• One-year estimate of overall survival (OS) was 58% 

• 1-year NRM estimate rates was 21%

Safety of allogeneic hematopoietic cell transplant in adults after CD19-targeted 
CAR T-cell therapy

Shadman M et al. Blood Adv 2019



How to best predict long-term response after CAR-T?



Pre-infusion factors impacting relapse following CD19 CAR T cells 

- High pre-infusion TB 
- Extramedullary disease
- Blinatumomab non-response 
- CD19/ 28ζ CAR construct 
- KMT2A rearrangement

• Lamble AJ et al.: , Blood Advances2022; Myers RM et al, Blood 2023; Shah NN et al. J Clin Oncol 2021; Schultz LM, et al. J Clin Oncol. 2022 ; Kadauke S J Clin Oncol 2021 



Dourthe M. et al. Leukemia 2021

Outcome according to prior blinatumomab exposure



• Pts who lose B-cell aplasia <6 months or develop NGS-MRD>0 on BM are at high risk of relapse

Pulsipher et al. Blood Cancer Discovery 2022

Factors relevant to predict duration of remission and outcome 



Clinical experience with SB-engineered CARCIK-CD19 in B-ALL post HSCT

Multicenter Dose Escalation Study FT01CARCIK (Phase I/II NCT03389035)àN=15
Compassionate use FT02CARCIKàN=6

Multicenter Phase 2 Study FT03CARCIK (Phase II NCT05252403)àN=15
Enrolling in ASST-Monza and ASST-Bergamo, IT

Manufactured in-house

Magnani  CF, J Clin Invest. 2020 Nov 2;130(11):6021-6033



Efficacy of treatment

Pooled analysis of Phase 1/2, compassionate base 
use, and Phase 2 (36 patients)
• Efficacy

• 30/36 reached CR (83%)
• 89% were MRD-negative
• 12 patients (33%) did not experience a relapse: 

• 3 patients (25%) underwent consolidation with 
a second alloHSCT

• 6 patients (17%) are still disease-free without 
additional therapies

• 3 (25%) died in CR

median follow-up of 2.2 years Unpublished data, do NOT post 
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Assessment of
• Clinical response
• Toxicityinfusion Time-points (weeks)

• CAR expansion kinetics
• CAR phenotype:

- memory differentiation
- helper/cytotoxic phenotype
- activation markers
- exhaustion/senescence markers 

•MRD
• B-cell aplasia
• immune reconstitution
• cytokines secretion

Flow cytometry platform
Ability for simultaneous detection of

multiple parameters on a single cell

(Kalos M et al,. Sci.Transl. Med. 2011,

Kochenderfer JN et al, Nat. Rev. Clin.

Oncol 2013)

Post-infusion immune-monitoring of CAR-cells 

By courtesy of G. Gaipa



A possible approach to consolidative alloHSCT after CAR-T

Personal opinion 

Pre-infusion risk factors:
• High TB >5%
• Blina non-response
• KMT2A rearrangement

• Consider 2^ alloHSCT
• Experimental strategies

AlloHSCT naive 
and elegible 
(NRM<20%)

Prior alloHSCT 
or inelegible

Maintenance:
§ TKI if Ph+
§ DLI if Ph-
§ Experimental strategies

Consolidative 
alloHSCT ASAP

Monitor MRD 
& BCA monthly 

MRD pos and/or
return of B cell

MRD NEG 
and onoging BCA

No pre-infusion high risk:
• Low TB <5%
• No other risk-factors

MRD pos and/or
return of B cell

AlloHSCT naive 
and elegible

Prior alloHSCT
or inelegible

Consolidative 
alloHSCT ASAP

MRD NEG 
and onoging BCA

• Observation
• TKI if Ph+

Monitor MRD 
& BCA monthly 

§ TKI if Ph+
§ DLI if Ph-
§ Consider 2 alloHSCT
§ Experimental strategies



Future perspectives



CAR affinity for the target antigen

Tumor antigen density

Signal transducion and strenght

CAR-T cell expansion and 
persistence

CAR-T cell phenotype
(memory profile)

Anti-CAR immunity

CAR T cell cytotoxicity machinery

Tumor cell resistance or escape

Immunosuppressive
Tumor microenvironment

Undertsanding CAR T cell-Tumor interactions

Cartellieri et al., Journal of  Biomed and Biotechnology, 2010;  F. Korell et al, Med (Cell Press), 3, 538-564, 2022



Roddie C, et al; Blood 2024

CAR-T: will be next gen more durable? 



Conclusions

• Cure rates (in the absence of consolidation) are relatively low, but not impossible 

• The need for subsequent alloHSCT after CAR-T cells in adults is not clear 
- Importance of identifying who can be safely observed without alloHSCT after CAR-T

• Rapid progress is ongoing with the new generation of CAR-T cells with the 
potential as stand-alone therapies
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