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Ten-year follow-up: CAR T cells can cure B-cell lymphomas

• Tisa-cel (CTL019), UPenn, treated 2014–2019

• 38 patients: 24 DLBCL, 14 FL; median FU 10.1 yrs

• No relapses beyond 5.4 yrs (beyond 2.7 yrs in FL)

• 10-yr PFS: 17% DLBCL, 29% FL

• Safety: no CAR T-cell–derived lymphomas; second 
cancers 21% at 10 yrs

Ruella M, et al. N Engl J Med 2026;394:2440–48

Large B-cell lymphoma   n = 24 Follicular lymphoma   n = 14
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CAR-T in DLBCL and FL: two different scenarios

Large B-cell lymphoma Follicular lymphoma

Disease setting
Aggressive; refractory or early relapse carries a poor 

prognosis

Indolent and relapsing; long survival with many treatment 

options

Goal of CAR-T Cure: ~40% long-term survivors after a single infusion Durable, treatment-free remission: ELARA 5-yr PFS 46%

When
2L if relapse ≤12 months or primary refractory (ZUMA-7, 

TRANSFORM); 3L+ for all others

3L+; best candidates are POD24, double-refractory and 

high-risk patients

Relapse pattern Failures mostly within the first year, then a plateau
Late relapses rare: none beyond 2.7 years at 10-year follow-

up

Key challenge
Speed: early referral, short vein-to-vein time, effective 

bridging

Benefit vs toxicity: choice of product, competition with 

bispecifics, long-term infections

Same cells, different goals: cure in DLBCL, long-lasting disease control in FL
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Overall survival: ZUMA1 (Axi-cel)Overall survival: SCHOLAR-1

• N = 636

• ORR = 26%;  CR rate = 7%

•Median OS = 6.3 months

• N = 108

• ORR = 82%;  CR rate = 54%

•Median OS = >18 months

Crump et al. Blood 2017 Neelapu et al. N Eng J Med 2017

Impact of CAR-T Therapy on Survival in R/R LBCL



CAR T-cell as 3rd Line or Later Therapy: JULIET, ZUMA-1 and 
TRANSCEND

Tisa-cel (Juliet) 1 Axi-cel (Zuma-1) 2 Liso-cel (Transcend)3

Source Cryopreserved unsorted PBMCs Fresh unsorted PBMCs Fresh sorted PBMCs  

CD4:CD8 = 1:1

Pts infused, n 115 (167 enrolled) 101 (111 enrolled) 269 (344 enrolled)

BT Allowed Not allowed Allowed

LD FC (25 mg/m2; 250 mg/m2) or 

Bendamustine (90 mg/m2)

FC (30 mg/m2; 500 mg/m2) FC (30 mg/m2; 300 mg/m2) 

CAR T-cells dose Median: 3.0× 108 (range:0.1 × 108 to 

6.0 × 108 ; target: 5 × 108) 

2x106 cells/Kg or fixed 2x108 cells for 

pts weighed >100 kg

DL1 50x106 ; DL2: 100x106, DL3: 

150x106 CAR T-cells

CRS grading UPenn scale Lee 2014 Lee 2014

NE grading CTCAE vers 4.03 CTCAE vers 4.03 CTCAE vers 4.03

1st endpoint3 ORR by IRC ORR by IRC ORR by IRC, AEs, DLT

2nd endpoints DOR; time to response; OS; PFS; EFS, 

cell kinetics, safety

DOR; OS; PFS; EFS, time to 

progression, TTNT, disease specific 

survival, cell kinetics, safety

CRR, DOR, PFS, OS, cellular 

kinetics

Response evaluation CT at 1 mo and PET at 3 mo from 

infusion

PET at 1 mo from infusion PET at 1 mo from infusion

1.Schuster SJ, et al. Lancet Oncol 2021:22(10):1403–15; 2. Neelapu SS, et al. Blood 2022; 3. Abramson JS, et al. Lancet. 2020;396(10254):839-852 
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CD19 CAR T-cell therapy in ≥3L LBCL

1. Neelapu SS, et al. Blood 2023;141:2307–15;
2. Schuster SJ, et al. Lancet Oncol 

2021;22:1403–15;
3. Abramson JS, et al. Blood 2024;143:404–16.

OS Axi-cel1 OS Tisa-cel2 OS Liso-cel3

Axi-cel (N=101) Tisa-cel (N=115) Liso-cel (N=257)

Median follow-up, mo 63.1 (range: 58.9–68.4) 40.3 (IQR: 37.8–43.8) 19.9 (range: 0.2–55.6)

ORR (CR), % 83 (58) 53 (39) 73 (53)

Median DoCR, 
mo (95% CI)

62.2 (12.9–NE) NR 26.1 (23.1–NR)

Median PFS, 
mo (95% CI)

5.9 (3.3–15) 2.9 (2.3–5.2) 6.8 (3.3–12.7)

Median EFS,
mo (95% CI)

5.7 (3.1–13.9) NA NA

~40% of all LBCLs 
treated with 
CAR T are potentially 
cured!



French real-world outcomes according CAR-T products after PSM

ORR PFS

46.6%

33.2%

TOXICITY:

 

• There was no significant difference in incidence of CRS

• Axi-cel was associated with significantly more frequent and 

higher-grade ICANS (30.6% v 18.1% for grade 1-2 and 

10.4% v 2.1% for grade ≥3 for axi-cel compared with tisa-

cel, respectively, P< 0.001)

There was no OS difference between axi-cel and tisa-cel
Bachy E, et al. Nature Med 2022; 2145:54

tisa-cel axi-cel
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Axicel has better ORR, CRR and PFS  than Tisacel

F. Stella et al, Blood Cancer Discov 2024;5:318–30

Italian real-world multicenter CAR-T study: Axi-cel vs Tisa-cel 

• 485 patients analysed
• Median Age 60.0 [52.0, 66.0]
• V2V time 2.04 months (1.44)



Riedell et al. Blood adv 2025; Riedell et al. ASH2023

 Retrospective data analysis from 7 US academic centers  (N= 101)
 101 adults treated with commercial liso-cel between Feb 2021 and Jun 2023

Median age: 71 years 
(35% ≥75 years)

High-risk cohort: 
68% had high 
comorbidity scores; 
33% would have been 
ineligible for the 
TRANSCEND trial.

Vein to vein time : 39 days (34-43)



Real-world liso-cel: efficacy, DoR, PFS and OS
11

Riedell et al. Blood adv 2025; Riedell et al. ASH2023
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Median DoR, NR (95% CI, 17.6–NR)

6-month DoR, 70.9% (95% CI, 61.5–81.7)

At risk

PFS OS

Median PFS

18.5 months 
(95% CI, 6.8-NR)

6-month PFS

62% 
(95% CI, 53.2-72.3)

Median OS

NR
(95% CI, 21.3-NR)

6-month OS 

78.9%
(95% CI, 71.2-87.3)
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Key points

• Median follow-up: 12.4 
months (0.3–25.1)

• Bridging therapy: 60% of 
patients, mostly 

polatuzumab-based

• Normal LDH before 

lymphodepletion strongly 
associated with better PFS 
and OS

• Response to bridging (CR or 

PR) associated with 
improved PFS



Liso-cel in secondary CNS involvement: real-world data

Riedell et al. Blood adv 2025; Riedell et al. ASH2023

Patients with active CNS disease

Months since infusion

11
patients with secondary CNS lymphoma

8 / 11
achieved CR (best response, day 30 or 90)

72.7%
6-month PFS (95% CI, 50.6–100)

Small cohort, short follow-up



Early CART cell expansion associated with ongoing response at 5 years1

CD27+CD28+ naïve T cells in apheresis associated with CART cell product 

fitness and better efficacy

1. Jacobson et al, ASH 2021. 2. Budka et al, AACR 2021, Abstract #CT166, 3. Locke et al. Blood 2020

CART cell fitness is inversely proportional to the number of previous line of 

therapy → Early referral!
Patients with high tumor burden have lower CART cell expansion3

Potential factors correlating with CAR T cell treatment efficacy



Randomized trials of Chimeric Antigen Receptor (CAR) T-cell therapy versus SOC 
in transplant-eligible DLBCL with early relapse or primary refractory disease 

Clinical trials of 
CD19 CAR T-cell therapies 

in 2L ≤ 12 months LBCL

ZUMA-71

(N = 359)
Phase 3; axi-cel vs SOC

BELINDA3

(N = 322)
Phase 3; tisa-cel vs SOC 

TRANSFORM2

(N = 184)
Phase 3; liso-cel vs SOC  

POSITIVE!

POSITIVE!

NEGATIVE!
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CD19 CAR T vs SoC in 2L LBCL

2L, second line; HR, hazard ratio; SoC, standard of care.

1. Westin JR, et al. New Engl J Med 2023;389:148–57; 2. Locke FL, et al. New Engl J Med 2022;386:640–54; 3. Abramson JS, et al. Blood 2023;141:1675–84; 4. Kamdar M, et al. J Clin Oncol 2025;43:2671–78.

Response n (%) Axi-cel (n=180) SoC (n=179) P

ORR 150 (83) 90 (50) <0.0001

CR 117 (65) 58 (32)

Survival, mo HR

Median PFS 14.7 3.7 0.49

Median OS NR 31.1 0.73

EFS: Axi-cel vs SoC (ZUMA-7)1,2 EFS: Liso-cel vs SoC (TRANSFORM)3,4

Response n (%) Liso-cel (n=92) SoC (n=92) P

ORR 80 (87) 45 (49) <0.0001

CR 68 (74) 40 (43)

Survival, mo HR

Median PFS NR 6.2 mo 0.40

Median OS NR 29.9 mo 0.72



162L, second line; HR, hazard ratio; SoC, standard of care.

Axi-Cel Improved Overall Survival Versus Standard of Care

• 57% (n=102/179) of SOC patients received subsequent cellular immunotherapy (off protocol)

• Despite the increased survival in the SOC arm versus historical studies, axi-cel increased survival over SOC

Westin JR , et al. N Engl J Med. 2023;



172L, second line; HR, hazard ratio; SoC, standard of care.

Liso-cel vs. SOC as 2nd line therapy: OS  and Crossover

OS  
Median NR vs. 29.9 mos 
HR 0.724 (0.443—1.183)

OS adjusted for crossover 
Median NR vs. NR 

HR 0.415 (0.251—0.686)
Crossover 

subgroup
(n = 57 treated)

Median f/u 12.0 m (1.4—28.1)

ORR / CRR 61% / 53%

Median EFS 5.9 m (3.1—15.1)

Median PFS 5.9 m (3.2—26.5)

Median OS 15.8 m (11.8—NR)

Crossover subgroup
N=61 (66% of SOC)

Median Follow-up: 17.5 mo Liso-cel associated with 
improved QOL by PRO

Abramson, et al. Blood 2023



182L, second line; HR, hazard ratio; SoC, standard of care.

Brisou et al  ASH 2023

Second-line axi-cel in LBCL: real-world outcomes

• 201 of 230 patients (87%) received axi-cel after the treatment decision

• Patients who did not reach infusion had poor outcomes, with a median OS of 2.9 months

• Timely referral and an efficient pathway to infusion are key priorities for second-line CAR-T therapy
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After CAR-T failure in LBCL: dismal outcome (DESCAR-T)

43%
238 of 550 patients progressed or 
relapsed

2.7 mo
median time to failure; 23% within day 
30

5.2 mo
median OS from failure; 27% alive at 1 
year

14%
ORR to salvage therapy (CR 6.6%)

Overall survival from failure (n = 238; median follow-up 7.9 mo) By time of failure: median OS 1.9 vs 6.1 vs 9.6 mo
Predictors of 

worse OS
(multivariate)

• High LDH at 
infusion

• Elevated CRP at 
infusion

• Failure within day 
30

Lenalidomide-based 
salvage associated 
with better OS (HR 
0.42)

Di Blasi R, et al. Blood 2022;140:2584–93. Axi-cel and tisa-cel, French DESCAR-T registry



202L, second line; HR, hazard ratio; SoC, standard of care.

CAR T-cells in R/R Follicular Lymphoma

1. Dreyling M. et al. Blood 2024. 2. Fowler N.H. et al, Nature Med 2022, 3. Thieblemont C. et al. ICML 2025;  4 Jacobson A.C. et al, Lancet Oncol 2022; 5 Neelapu S. et al. JCO 2025; 
6. Morschauser F et al. Nature 2024 . 7. Nastoupil L. et al. ASH 2024



21

Clinical Outcomes of Tisagenlecleucel in Patients with Relapsed/Refractory
Follicular Lymphoma (r/r FL): Phase 2 ELARA, 5-year update.

Schuster S. et al, abs#468 

 97 patients treated with a single tisa-cel infusion, with a median follow-up of 66.8 months to assess long-term
efficacy and safety
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Median Duration of Response was Not Reached

• The probability of maintaining CR/PR response at 48-mo was 61% 
• The probability of maintaining CR at 48-mo was 71.2%

Schuster S. et al, abs#468; Thieblemont C et al. Blood. 2024
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ELARA: Sustained Remissions at 5 Years After Tisa-cel

• The probability of maintaining CR/PR response at 48-mo 
was 61% 
• The probability of maintaining CR at 48-mo was 71.2%

Schuster S. et al, abs#468; Thieblemont C et al. Blood. 2024

• The 60-mo PFS was 46% in all pts, and 59.8% in CR
• The 60-mo OS was 74.1% in all pts, the median OS was

NR



24

Prolonged and Sustained PFS and OS was Seen Across High-Risk 
Subgroups

Schuster S. et al, abs#468 
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Three-Year Efficacy and Longitudinal Safety of Lisocabtagene Maraleucel in 
Patients with Third-Line or Later Follicular Lymphoma from TRANSCEND FL 

Ahmed S. et al, abs#467 
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Patients Disposition and Characteristics

Ahmed S. et al, abs#467



27

Responses were Deep and Consistent Across Subgroups
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Responses were Durable even in Patients with High-Risk 
Disease

Ahmed S. et al, abs#467 
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Liso-cel Showed Favorable Long-term Safety

Ahmed S. et al, abs#467 
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Conclusions

• CAR T-cell therapy offers curative potential in B-cell lymphomas, with remissions lasting beyond 10 years in
a subset of patients.

• In primary refractory or early-relapsing LBCL, axi-cel and liso-cel improve outcomes over conventional
salvage therapy, supporting their use in second line.

• Early referral is essential: disease control and timely access to infusion remain major determinants of
treatment success.

• In R/R follicular lymphoma, CAR T cells induce deep and durable remissions, including in patients with
high-risk disease, with sustained benefit after a single infusion.

• Long-term follow-up remains essential to monitor immune recovery, infections and second primary
malignancies.
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«I have seen further, it is by standing on the shoulders of giants.»

«Se ho visto più lontano, è perché ero sulle spalle di giganti.» …

Isaac Newton, 1675

Grazie Prof. Martelli
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