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Current FDA Approved CAR T Products

Product Disease Target Indication Approval 

Axicabtagene DLBCL
FL

CD19 2nd line
> 2 lines

2017, 2022
2021

Tisagenlecleucel DLBCL
B-ALL  (< 25)

CD19 > 2 lines
> 2 lines

2018
2017

Lisocabtagene
(Lisocel)

DLBCL CD19 2nd line 2021, 2022

Brexucabtagene MCL
B-ALL (adults)

CD19 > 2 lines 2020
2021

Idecabtagene Multiple 
Myeloma

BCMA > 4 lines 2021

Ciltacabtagene Multiple 
Myeloma

BCMA > 4 lines 2022



Pivotal Phase I/II CD19 CAR T Trials: NHL

OS 24 mos: 50% OS 12 mos: 49% OS 12 mos: 58%

12 mos: 65%12 mos: 49% 12 mos: 44%

ORR 82%
CR 54%

ORR 52%
CR 40%

ORR 73%
CR 53%



2nd Line CAR T vs Autologous SCT: ZUMA-7

• 74% Primary Refractory disease
• No bridging chemo permitted

End Point Axicabtagene

mEFS at 24 mos 41%
(vs 16%)

PFS at 24 mos 14.7 mos
(vs 3.7)

OS at 24 mos 61%
(vs 52%)

ORR 83%

CR 65% 
(vs 32%)

Locke et al, NEJM 2022



ZUMA-1 Five-Year Follow Up

• Axicel Cohorts 1 and 2
• LBCL, PMBCL, tFL
• Primary refractory or relapse within 

12 mos of autoSCT

• N =101. 63 months mFU
• mDOR 11 months
• mOS 25 months
• DSS 51%



ZUMA-1 Five-Year Follow Up

• 5-year EFS 30%
• 5-year PFS 31%

• 5-year OS 43% 
• If CR, 5-year OS 64%



• Ongoing response 
associated with early CAR 
T expansion

• Polyclonal B-cell recovery 
and diversity in pts with 
ongoing responses
• 91% at 3 years

• Protracted B-cell aplasia 
not required for response



TRANFORM: Lisocabtagene 2nd line

• Lisocabtagene vs SOC in early relapsed (< 12 mos) or refractory large B-
cell lymphoma
• SOC = 3 cycles platinum-containing salvage à HD chemo + auto SCT

• EFS 10 vs 2 mos

• EFS at 6 mos
o 63% v 33%

Kamdar et al, Lancet 2022



TRANFORM: Lisocabtagene 2nd line

mPFS 14.8 v 5.7 months
mOS NR v 16 months

Kamdar et al, Lancet 2022



BELINDA: Tisagenlecleucel 2nd line • Optional bridging therapy
• Primary Endpoint: EFS 

Bishop et al, NEJM 2022



ZUMA-3: Brexucabtagene in R/R B-ALL

• > 18 years
• BM blasts > 5%

• 71% CR/CRi
• 12-month OS 71%
• Median OS 18 mos

• NR in responders
• 76% MRD negative (97% responders)

• Median RFS 11.6 mos

Shah et al, Lancet 2021



ZUMA-3 Two-Year Follow Up
• 71 enrolled

• 55 received CAR T infusion

• mFU 26 months

• CR/CRi remains 71%

• 11 (20%) proceeded to alloSCT
• 8 CR, 2 CRi, 1 blast-free BM

• mDOR 14.6, 18.6 months w/wo 
censoring for alloSCT

 



Relapse-Free Survival

Overall Survival



ZUMA-3 vs SCHOLAR-3

No prior Blin/Ino

Prior Blin/Ino

Combined Cohorts

• Patients compared to matched historical 
controls from SCHOLAR-3
• SCHOLAR-3: R/R B-ALL in historical clinical 

trials
• 1 – no prior Blin/Ino
• 2 – prior Blin/Ino
• 3 - combined cohort



Idecabtagene Vicleucel: KarMMa Phase 2

• > 4 lines of therapy
• Median 6 prior lines of therapy

• 94% prior auto SCT 

• mDOR 10.7 mos
• mPFS 8.8 mos
• OS 19.7 mos
• MRD-negativity 26%

• CRS 84%
• 5% > G3

• Neurotoxicity 18% 
• 3% > G3

Munshi et al NEJM 2021



KarMMa-3: Idecel vs SOC

• Triple-class exposed, R/R MM 
patients
• 2-4 prior lines including Dara, 

Imid, PI > 2 cycles and disease 
progression within 60 days
• 2:1 Idecel vs SOC
• Stratification by age, prior lines, 

high-risk cytogenetics



KarMMa-3: Idecel vs SOC

• CR or SCR 39% vs 5%
• Med Time to Response 2.9 mos vs 2.1 

mos
• mDOR 14.8 os vs 9.7 mos
• MRD-negative status within 3 months 

of at least CR: 20% vs 1%

• Neutropenia 78% vs 44%
• Thrombocytopenia 54% vs 29%
• Infections 58% vs 54%
• CRS 88% (5% G3+)
• Neurotoxicity 15% (3% G3+)
• Deaths: 30% vs 26%

Rodriguez-Otero, NEJM 2023



Ciltacabtagene Autoleucel: CARTITUDE Phase 1b/2

• > 4 lines of therapy
• 6-month PFS 90%
• 12-month:
• PFS 77%
• OS 89%

• Neurotoxicity 21%
• 17% ICANS
• 2% > Grade 3 ICANS

• CRS 95% (4% > Grade 3)

Berdeja et al, Lancet 2021



Ciltacel: 2-year Follow Up

• Median FU 27.7 months
• ORR 97.9%
• 82.5% SCR
• mDOR NR
• 27-month PFS 55%, OS 70%
• Safety profile: 1 additional case of Parkinsonism (total 6)



Management of Toxicities



Prophylactic steroid Use: Cohort 6 ZUMA-1

Oluwole et al, Br J Haematol, 2021 

Dexamethasone 10 mg daily Day 0, +1, +2



Prophylactic steroid Use: Cohort 6 ZUMA-1

• 80% incidence CRS
• No Grade 3-4 events

• Neurotoxicity 58%
• 13% Grade > 3

• Lower cumulative steroid dose to treat 
CRS and ICANS
• CAR T expansion and efficacy 

maintained

Oluwole et al, Br J Haematol, 2021 



ZUMA-12
• Phase II, single-arm, high-risk LBCL

• DHL/THL or IPI > 3
• PET2-Positive

• 2 cycles SOC chemo à Axicel 
• Estimated at 12 mos:  

• DOR 81%
• PFS 75% 
• EFS 73% 

Neelapu et al Nature Med 2022



GPRC5D-Targeted CAR T cells for MM

• Phase I dose-escalation study

• R/R MM, including prior 
BCMA CAR T therapy 

• Median 6 lines prior therapy

• 47% prior CAR T

71% ORR
58% ORR in MTD

Mailankody et al, NEJM 2022



Thank You


