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Key anti-CD19 CAR-T cell therapy trials
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CAR-T cell agent Tisagenleucel Tisagenleucel Brexucabtagene Brexucabtagene

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

CR, % MRD negative 81 85 Overall 71 MRD negative 83

OS, % 55 (at 5 years) 77 (at 1 year) 59 (at 2 years) 87 (at 6-month)

EFS, % 42 (at 5 years) 52 (at 1 year) 40 (at 2 years) 59 (at 6-month)

FDA Approved 2017 FDA Approved 2021



CHIMERIC ANTIGEN RECEPTOR T-CELL THERAPY 
IN ADULTS WITH B-CELL ACUTE LYMPHOBLASTIC LEUKEMIA

Punita Grover et al. Blood Adv, 2022



CAR-T in ALL
only a bridge to alloHSCT?



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



• Role of HCT after CAR-T is controversial, 
especially in adults

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

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

Long-Term outcomes with CAR-T cells in adults with R/R B-ALL

JH Park et al. N Engl J Med 2018;378:449-459.



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



Pre-infusion factors impacting relapse immunophenotype 
following CD19 CAR T cells 

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 

- High pre-infusion TB 
- Non-CNS active extramedullary 

disease
- Blinatumomab non-response 
- CD19/ 28ζ CAR construct 
- KMT2A rearrangement



• BM-NGS MRD is the best biomarker for risk of 
relapse at any time throughout the first year

• B cell aplasia during the first year is also a strong 
biomarker

• 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

Combined model of B cell aplasia >1 year and NGS MRD



How to approach alloHSCT after CAR-T

…however, no trial was designed to answer the question whether transplantation after CAR-

T is needed
Myers et al. Blood 2023



CAR-T: will be next gen more durable? 
Ongoing trials are evaluating:
- novel CD19 constructs 
- allogeneic off-the shelf CAR-T therapies



Durable Responses and Low Toxicity After Fast Off-Rate CD19 Chimeric Antigen 
Receptor-T Therapy in Adults With Relapsed or Refractory B-Cell ALL

Roddie C et al.: Journal of Clinical Oncology 39:3352-3363. 2021 



Durable Responses and Low Toxicity After Fast Off-Rate CD19 Chimeric Antigen 
Receptor-T Therapy in Adults With Relapsed or Refractory B-Cell ALL

Roddie C et al.: Journal of Clinical Oncology 39:3352-3363. 2021 



Next-day manufacture of a novel anti-CD19 CAR-T therapy for B-ALL: first-in-human 
clinical study

Yang J et al.: Blood Cancer Journal (2022) 12:104 ; https://doi.org/10.1038/s41408-022-00694-6

Clinical outcome



Co-administration of CD19- and CD22-Directed CAR-T Cell Therapy in Childhood B-Cell 
ALL: A Single-Arm, Multicenter, Phase II Trial 

Wang T et al.: JCO 2022 DOI https://doi. org/10.1200/JCO.22. 01214 

Results

• Patients registered (N = 232); infused (N= 225); achieving CR (N= 192); 

• Patients consolidated with transplant (N= 78) (due to KMT2A rearrangement, (n = 22), ZNF384 fusion (n = 2),  parent request (n = 54) 



Off-the-shelf genome-editing allogeneic anti-CD19 CAR-T: UCART 

R. Benjamin, Lancet Hematol 2022

• 25 patients of median age 37 years 

(IQR 28–45)

• Two (8%) patients developed grade 1 

acute cutaneous graft-versus-host 

disease

• CR/CRi rate: 12 out of 25 (48%)

• After a median of follow-up of 12.8 

months, overall response rate was 48%

• Median PFS was 2.1 months and OS 

was 13.4 months



Del Bufalo et al. Blood 2023



Phase I/IIa trial with SB-engineered CARCIK-CD19 in B-ALL post HSCT

Multicenter Dose Escalation Study FT01CARCIK (NCT03389035) and compassionate use FT02CARCIK
Enrolling in ASST-Monza and ASST-Bergamo, IT
Manufactured in-house

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



Response data

Lussana F. et al. ASH 2022



Arrival of CAR-T for T-ALL



Thee major challenges for CAR-T cell therapy in T-ALL

Ren, A.; Tong, X.; Xu, N.; Zhang, T.; Zhou, F.; Zhu, H. Vaccines 2023 

A. Fratricide

C. Product
contamination

B. T-cell aplasia



Donor-Derived CD7 Chimeric Antigen Receptor T Cells for T-Cell Acute Lymphoblastic 
Leukemia: First-in-Human, Phase I Trial

Pang J et al.: Journal of Clinical Oncology 39, no. 30 (October 20, 2021) 3340-3351

Design

• To minimize CD7 CAR T-cell–mediated fratricide, a 
CD7-targeting CAR construct using IntraBlock
technology, which prevents CD7 cell surface 
expression

• Anti-CD7 CAR T cells, manufactured from either 
previous stem-cell transplantation donors or new 
donors, to patients with r/r T-ALL

• Single infusions at doses of 5 × 105 or 1 × 106 (±30%) 
cells per kilogram of body weight

• The primary end point was safety with efficacy 
secondary

Safety



Donor-Derived CD7 Chimeric Antigen Receptor T Cells for T-Cell Acute Lymphoblastic 
Leukemia: First-in-Human, Phase I Trial

Pang J et al.: Journal of Clinical Oncology 39, no. 30 (October 20, 2021) 3340-3351

• Ninety percent achieved CR, 
including 85% (n = 17) who 
achieved MRD-negative CR by 
day 15

• At a median follow-up of 6.3 
months, 75% of patients 
remained in remission

• CAR T cells were still detectable 
in five of five patients assessed 
in month 6, postinfusion.



Base-Edited CAR7 T Cells

Chiesa et al. NEJM June 2023



Anti-CCR9 chimeric antigen receptor T cells for T-cell acute lymphoblastic leukemia 

PM Maciocia et al: Blood  2022 Jul 7;140(1):25-37.

• The chemokine receptor CCR9 is 

expressed in >70% of cases of T-ALL, 

including >85% of relapsed/refractory 

disease, and only on a small fraction (<5%) 

of normal T cells

• CAR-T cells targeting CCR9 are resistant 

to fratricide and have potent antileukemic 

activity both in vitro and in vivo

• anti-CCR9 CAR-T cells could be a highly 

effective treatment strategy for T-ALL, 

avoiding T cell aplasia and the need for 

genome engineering that complicate other 

approaches



Conclusions

• CAR T cell therapy induces MRD-negative remissions for many patients with relapsed or 

refractory B-ALL

• Factors such as patient TB, active extramedullary disease, post-infusion NGS-MRD, presence of 

BCA, should all inform the decision on consolidative alloHSCT following CAR T cell therapy for 

B-ALL

• Rapid progress is ongoing with new generation of CAR-T cells using different cell platforms and 

allogeneic donors

• Preclinical data and early phase trial data are demonstrating impressive efficacy with multiple 

different approaches for T-ALL
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