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Redefining treatment algorithm of LBCL

• CAR-T therapy has significantly improved outcomes in R/R LBCL 
showing high response rates and durable remissions across clinical 
trials and real-world settings

• Initially positioned in later lines, providing a curative option for 
heavily pretreated patients

• Now established as a standard of care in second line for early R/R 



Increasing CAR-T use over years

Courtesy of Annalisa Ruggeri



CAR-T in the treatment of R/R LBCL

Thieblemont et al, EHA 2025 guidelines



Poor prognosis of R/R LBCL

Crump et al, Blood 2017



Pivotal CAR-T trials in LBCL>2L

ZUMA-1 (axi-cel)

JULIET(tisa-cel)

TRANSCEND NHL 001 (liso-cel)



ZUMA-1: axicel in LBCL>2L

Neelapu et al, N Engl J Med 2017
Neelapu et al, Blood 2022

         

             

               
            

           
          

                                     

       
        

                

                                   

                                    

                                    
                            

                                        
             

                       

                              
                              

       

                   

                

                         
                  
             

                        

                
                         

Characteristic (%) N=101

Median age, years (range) 58 (23–76)

≥65 years 24 (24)

IPI score 3–4 46 (46)

Disease type
DLBCL
PMBCL
TFL

77 (76)
8(8)

16 (16)

Disease stage III or IV 86 (85)

Prior HSCT 25 (25)



ZUMA-1: response and survival

EFS@5y: 30% (95% CI, 21.5-39.6) PFS@5y: 32% (95% CI, 22.9-41.1)

OS@5y: 43% (95% CI, 32.8-51.9)

Neelapu et al, N Engl J Med 2017
Neelapu et al, Blood 2022

Curative potential of axi-cel >2L for responding patients who are alive at 5 years

N=101

Median follow-up, months (range) 63.1 (58.9–68.4)

ORR/CR 84 (83)/59 (58)

Median DOR, months (95% CI) 11.1 (4.2–51.3)

Patients with ongoing response, % 31



JULIET: tisa-cel in LBCL>2L

Schuster et al, N Engl J Med 2019

Characteristic (%) N=115

Median age, years (range) 56 (46–64)

≥65 years 23 (20)

IPI score 2–4 84 (73)

Disease type
DLBCL
TFL

92 (80)
23 (18)

Prior HSCT 56 (49)

Bridge therapy 104 (90)

2y-PFS: 33% 

2y-OS: 40% 

Schuster et al, N Engl J Med 2019
Schuster et al, Lancet Oncol 2021ORR was 53% (CR 39%)



TRANSCEND-NHL 001: liso-cel in LBCL>2L

Characteristic (%) N=270

Median age, years (range) 63 (18–86)

≥65 years, n (%) 112 (41)

Disease type
DLBCL
PMBCL
HGBCL
FL3B
DLBCL transformed from FL/iNHL

137 (51)
15 (6)

36 (13)
4 (1)

60 (22)/18 (7)

Secondary CNS involvement 7 (3)

Median number of LOTs (range) 3 (1-8)

Prior HSCT 90 (33)

Bridge therapy 159 (59)

Abramson et al, Lancet 2020 



• ORR was 73% (CR 53%), being consistent across

subgroups

• Probability of continued response at 2 years was 49.5%

• DOR was higher in tFL and PMBCL

Abramson et al, Lancet 2020 
Abramson et al, Blood 2024

TRANSCEND-NHL 001: response and survival
2y-PFS: 41% (95% CI 34-47.2)

2y-OS: 51% (95% CI 44.1-56.5)



From clinical trials to RWE in DLBCL>2L

Jacobson et al. Transplant and Cell Ther 2022; Pasquini et al. Blood Adv 2020;  Crombie et al. ASH 2023; 
Riedell et al. ASH 2023; Montoto et al. ASH 2024

Study Product N Period Median age Median FUP BT NE for trials Median V2V

CIBMTR Axicel 1297 2017-2020 62 13 mo 22% 57% 27d

CIBMTR Tisacel 155 2017-2020 65 12 mo - - 31d

CIBMTR* Lisocel 396 2021-2022 70 7 mo 34% 53% 37d

US consortium* Lisocel 101 2021-2023 71 10 mo 62% 30% 39d

EBMT Tisacel 484 2018-2023 63 10 mo - - 51

FUP: follow-up; BT: bridge therapy; NE: non eligible
*5% (CIBMTR) and 11% (US consortium) CNS involvement



Study Product N ORR/CR, % PFS, % OS, % CRS overall/Gr≥3, % ICANS overall/Gr≥3, %

ZUMA-1 Axicel 101 83/58 5y: 32 5y: 43 93/13 64/28

JULIET Tisacel 115 53/39 2y: 33 2y: 51 57/23 20/11

TRANSCEND Lisocel 270 73/53 2y: 41 2y: 38 42/2 30/10

Study Product N ORR/CR, % PFS, % OS, % CRS overall/Gr≥3, % ICANS overall/Gr≥3, %

CIBMTR Axicel 1297 73/56 1y: 47 1y: 62 83/8 55/24

CIBMTR Tisacel 155 62/40 1y: 26 1y: 56 45/5 18/5

CIBMTR Lisocel 396 76/63 1y:51 1y:66 51/3 30/11

US consortium Lisocel 101 81/63 6-mo: 62 6-mo: 79 49/3 26/10

EBMT Tisacel 484 62/42 2y: 36 2y: 47 67/9 18/6

RCTs vs RWE in LBCL>2L

Neelapu et al, Blood 2022; Schuster et al, Lancet Oncol 2021; Abramson et al, Blood 2024; Jacobson et al. Transplant and Cell Ther 2022; 
Pasquini et al. Blood Adv 2020;  Crombie et al. ASH 2023; Riedell et al. ASH 2023; Montoto et al. ASH 2024



Pick up the winner



90% 59%

Unfair comparisons?

Westin et al. Am J Hematol 2021



“           ”        ?

Abramson et al, Lancet 2020; Neelapu et al, Blood 2022; Schuster et al, N Engl J Med 2019



Kwon, et al. Haematologica 2022

Axicel vs tisacel in LBCL >2L

No differences in PFS and OS between axicel and tisacel



Bachy, et al. Nature Med 2022

Infused set
n=729

Population eligible for matching
n=672

Propensity score matching

Matched population
n=418

Tisa-cel (n=315) Axi-cel (n=494)

Not infused (n=80a)

Tisa-cel (n=277) Axi-cel (n=452)

Excluded for PSM (n=57b)

Tisa-cel (n=253) Axi-cel (n=419)

Tisa-cel (n=209) Axi-cel (n=209)

Patient Flow Diagram for PSM Analysis Inclusion period: Dec 2019 – Oct 2021

Outcome
Axi-cel
n=209

Tisa-cel
n=209

ORR, % (95% CI) 80.4 (74.3–85.5) 66.0 (59.2–72.4)

CR, % (95% CI) 60.3 (53.3–67.0) 42.1 (35.3–49.1)

1y-PFS, % (95% CI) 46.6 (38.5–54.3) 33.2 (25.7–40.8)

DOR, % (95% CI) 53.8 (44.7–62.1) 41.8 (31.3–51.9)

OS, % (95% CI) 63.5 (55.0–70.8) 48.8 (39.7–57.2)

• Higher CRS of any grade with axicel but no difference for 

G     ≥      

• H      I                      ≥       axicel

• Hematological toxicity was also significantly more frequent 

and more severe with axi-cel than with tisa-cel

Axicel vs tisacel in LBCL >2L



Axicel vs tisacel in LBCL>2L
Inclusion period: Nov 2019 – Dec 2023

Stella, et al. Blood Cancer Discov 2024



Axicel vs tisacel in LBCL>2L

Outcome
Axi-cel
n=233

Tisa-cel
n=252

ORR, % 59% 48%

CR, % 75% 61%

• Higher CRS and ICANS of any grade with 

axicel

•                   G     ≥         I    

• No significant differences for long-term 

hematological toxicity

Stella, et al. Blood Cancer Discov 2024



Axicel vs lisocel in LBCL>2L

Looka et al. Blood Adv 2025



Axicel vs lisocel in LBCL>2L

Lower incidence of toxicities with lisocel

V2V 34 (liso) vs 27 days (axi)
ORR 76% with Liso (CR 49%) vs 77% with axi (CR 48%)

No differences for PFS and OS

Portuguese et al. Haematologica 2025

Toxicities
Survival outcomes



Comparing all products in LBCL>2L

Lisocel exhibits the most favorable toxicity profile→ fewer
resources for the management of post-infusion toxicities

Tisacel associated with lower efficacy
Axi- and lisocel associated to similar survival

Deschenes-Simard et al. Blood Adv 2025

Toxicities Survival outcomes



Moving CAR-T to earlier lines

Thieblemont et al, EHA 2025 guidelines



Why CAR-T in earlier lines for LBCL?

Adapted from Friedberg, ASH 2011; Zahid, et al. Curr Hematol Malig Rep 2017; Gisselbrecht, et al. J Clin Oncol 2010 

In R/R LBCL, treatment was initially based on 

salvage CHT + auto-HSCT

Unmet medical need:

• Many patients are ineligible for auto-HSCT

• Patients relapsing ≤   months face poor

prognosis



Pivotal CAR-T trials in LBCL 2L

ZUMA-7 (axi-cel)

BELINDA(tisa-cel)

TRANSFORM (liso-cel)



ZUMA-7: axi-cel vs SOC in DLBCL 2L

Characteristic (%) Axi-cel (n=180) SOC (n=179)

Median age, years (range) 58 (21-80) 60 (26-81)

Stage IV 139 (77) 146 (82)

sAAIPI 2-3 82 (46) 79 (44)

Primary refractory 133 (74) 131 (73)

Relapse ≤12 mo 47 (26) 48 (27) Locke FL et al. N Engl J Med. 2021
Westin et al. N Engl J Med. 2023 

3-fold patients received CAR-T (n=170) vs SOC (n=72)

Vein-to-vein time: 29 days (27-34) (delivery in 18 days)

ORR: 83% (65% CR) vs 50% (32% CR); p<0.0001  

ORR and EFS results consistent across subgroups

Tumor burden correlated with safety and efficacy outcomes

Bridge therapy max steroids

Median follow-up 47.2 months



ZUMA-7: survival

57% of SOC patients received subsequent cellular immunotherapy (off protocol)

Westin et al. N Engl J Med. 2023 



BELINDA: tisacel vs SOC in DLBCL 2L

Endpoints

Primary: EFS (defined as time to 
SD or PD by BIRC at/after Week 
12 [±1 week] or death at any 
time)

Secondary: OS, ORR and 

BOR rate, safety, cellular kinetics

Characteristic (%) Tisa-cel (n=162) SOC (n=160)

Median age, years (range) 51 (19-79) 58 (19-77)

Stage IV 139 (77) 146 (82)

IPI ≥2 106 (65) 92 (58)

Primary refractory 107 (66) 107 (67)

Relapse ≤12 mo 55 (34) 53 (33)

ORR: 46% (28% CR) vs 42% (28% CR)

A higher proportion of PD prior to infusion (26%) vs SOC (14%)

Median vein-to-vein time: 52 days Bishop et al. N Engl J Med. 2022

Event-free survival



TRANSFORM: liso-cel in 2° line DLBCL

Abramson et al. Blood 2023 

Characteristic (%) Liso-cel (n=92) SOC (n=92)

Median age, years (range) 60 (20-74) 58 (26-75)

Stage IV 50 (54) 50 (54)

sAAIPI 2-3 36 (39) 37 (40)

Primary refractory 67 (73) 70 (76)

Relapse ≤12 mo 25 (27) 22 (24)

Secondary CNS lymphoma 1 (1) 3 (3)

97% received liso-cel vs 47% in SOC (n=72)

63% bridge therapy

ORR: 87% (74% CR) vs 49% (43% CR)

Consistent results across subgroups

62% SOC arm underwent crossover → 64% 

ORR (53% CR)

CNS+ 

Included



62% of SOC patients received subsequent cellular 

immunotherapy (crossover), with 64% ORR (53% CR)

When taking into account crossover effect, potential

benefit of liso-cel for OS

Kamdar et al. J Clin Oncol 2025 

TRANSFORM: survival



Brisou et al ASH 2023; Kuhnl et al ASH 2024; Lee et al ASH 2024; Bobillo et al ASH 2024

Study Product N Period Median
age

Median
FUP

BT NE for trials Median
V2V

DESCART Axicel 201 2022-2023 61 3 mo 88% - 36d

UK Axicel 346 2023-2024 62 9.5 mo 98% - 36d

CIBMTR Axicel 442 2022-2023 64 12 mo 66% 49% 29d

CIBMTR Lisocel 156 2022-2024 72 6 mo 72% 67% -

FUP: follow-up; BT: bridge therapy; NE: non eligible

From clinical trials to RWE in DLBCL 2L



Study Treatment N ORR/CR, % EFS, % PFS, % OS, % CRS overall/Gr≥3, % ICANS overall/Gr≥3, %

ZUMA-7 Axicel
SOC

180
179

83/65
50/32 

4y: 39
4y: 17

4y: 42
4y: 24

4y: 55
4y: 46

92/6
-

60/21
-

BELINDA Tisacel 162
160

46/28
42/28

- - 61/5 10/2

TRANSFORM Lisocel
SOC

92
92

87/74
49/43

3y: 46
3y:19

3y: 51
3y: 27

3y: 63
3y:52

49/1
-

11/4
-

Study Product N ORR/CR, % EFS, % PFS, % OS, % CRS 
overall/Gr≥3, %

ICANS 
overall/Gr≥3, %

DESCART Axicel 201 88/66 - - - 93/5 43/13

UK Axicel 346 87/61 - 12-mo: 51 12-mo: 71 98/5 48/18

CIBMTR Axicel 442 79/64 1y: 53 - 1y: 71 87/5 50/22

CIBMTR Lisocel 156 84/70 6-mo: 61 - 6-mo: 87 45/1 20/6

RCTs vs RWE in DLBCL 2L

Westin et al. N Engl J Med. 2023; Bishop et al. N Engl J Med. 2022; Abramson et al. Blood 2023; Kuhnl et al. ASH 2024; 
Lee et al. ASH 2024; Bobillo et al. ASH 2024



Pick up the winner



Baseline differences reveal selection bias regarding 
CAR-T choice, with liso-cel being more often proposed 
to older, frailer patients, able to wait longer for 
infusion. 

Axicel vs lisocel in LBCL 2L

Brisou et al. ASH 2025 



Earlier or later: how to choose wisely

Thieblemont et al, EHA 2025 guidelines



CAR-T misallocation consequences

• Simulation modelling to examine the impact of 
misallocation of CAR-T eligibility due to clinical and 
non-clinical reasons 

• Patients received alternative sequences of 
treatments likely to reduce the overall survival, 
resulting in suboptimal outcomes at the population 
level. 

• Greater efforts are needed to ensure that CAR-T 
eligible patients are identified systematically, and 
referral pathways are optimized to ensure all 
eligible patients receive CAR-T therapy.

Buecklein et al, ASH 2024

Misallocation rate

Number of patients 
misallocated

Number of lives 
lost at 5 years

Life expectancy 
decrease per 
patient (months)

40 83 107 120

4 8 10 11

= 1 life lost = 1-month decrease in life expectancy

219 460 592 657

10% 21% 27% 30%

R/R<1y R/R>1y HSCT y/n All



The gap between eligibility and access
• Despite their curative potential, CAR T aren’t reaching enough patients

• In Europe, only ~33% of eligible LBCL patients receive CAR T-cell therapy

• In the US, even after 7 years, only ~20% of eligible LBCL patients access CAR T

1Canales Albendea et al. Front Med (Lausanne) 2023 
2Hopfinger et al. MEMO 2023 
3Spanjaart et al. Cancers (Basel) 2023

Patient journey optimization through early 
and effective identification and referral are 
essential to ensuring more eligible patients 
finally receive treatment CAR-T



Time matters

Don’t wait the perfect moment, 
act early



Anticipating Treatment Failure

Luminari et al, Cytotherapy 2025



BT: caution,    ’ cumulate,    ’ delay

Administering >1BT line led to higher rates of persistent hematotoxicity and inferior OS compared to a single BT 
line, even in patients with PD after initial BT. While additional BT lines may improve disease status at infusion in 

a minority of patients, delaying CAR T-cell infusion for this purpose does not appear to improve survival

Manson et al, ASH 2025



No need to wait for deeper responses

Jallouk et al, Haematologica 2023

No clear impact of disease status at infusion?.....
…..Results should be interpreted with caution given sample size and heterogeneity

Case-by-case evaluation of SD/PD patients



Better CR and OS if axi-cel V2Vt 
<28 days or 28-40 days 
compared with ≥40 days

Locke et al, Blood Adv 2025

V2V time matters



When timing meets reality

Fowler NH et al, Target Oncol 2024



Barriers to CAR-T eligibility

Barriers or perceived barriers?



Age is not a contraindication for CAR-T

Houot et al. Nat Medicine 2023

ALYCANTE trial

Westin et al. Clin Cancer Res 2023

In a RWE subanalysis with axicel (< or ≥65 y), elderly patients had favorable efficacy outcomes with axicel despite higher rates 
of CRS and ICANS (Jacobson et al, Transplant Cell Ther 2022)

Houot et al. ASH 2025

ZUMA-7 trial



Kersten et al, ASH 2023; Lee et al, EHA 2025; Locke et al, ASH 2021; Houot et al, Nat Med 2023 

Other potentially reversible barriers



CAR-T toxicities: a learning curve

Wang et al, ASH 2024

• Analysis of patients with R/R LBCL who received 
>2L axicel in real-world settings in the USA

• Improvements were observed in CAR T‐cell–
related toxicities over time
• Decreases in incidence of Grade ≥3 CRS and duration 

of any grade CRS

• Decreases in incidence and duration of any grade 
ICANS

• Evolving clinical practices were identified
• Increased use of bridging therapy 

• Increased use of anakinra for treatment of CRS/ICANS



Conclusions
• CAR-T is now a standard of care in 2L R/R LBCL

• CAR-T should be delivered as early as possible to maximize survival outcomes

• Early and accurate identification of eligible patients is essential to avoid misallocation

• Not ready to finally picking up a winner: to be fully defined in real-world settings

• Timing is crucial: delays in referral and infusion may compromise outcomes

• Eligibility should be reconsidered: age and comorbidities should not automatically 
exclude patients 



Future landscape is evolving

Abramson et al, Lancet 2024

• Glofit-GemOx upcoming 

• Making comparisons is difficult

• Potential alternative for transplant or CAR-T ineligible patients?

Much remains to be learned
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