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DLBCL treatment approaches have advanced over time
Era of targeted therapyEra of chemotherapy
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5 y OS: 58%
95% CI: 50.8-64.5

5 y OS: 45%
95% CI: 39.1.-53.3.

p= 0.0073

Targeted therapies (R-CHOP) 
have led to significant

improvement in the outcome of 
DLBCL patients

Feugier P et al; J Clin Oncol 2005



1/3 DLBCL patients will relapse after 1 line 
therapy

90% of R/R DLBCL patient are ineligible for, 
or fail, further treatments

This cohort of patients do not have
standard of care options
(Parma and Coral trials)

Friedberg JW; Hematology, 2011



There are subsets of patients with R/R DLBCL who do not achiede the 2 – years
survival milestone

Patients who relapse after or are refractory to last salvage chemotherapy

2L  R-CHT 3L  R-CHT1L  R-CHT

Collaborative Trial in
Relapsed Aggressive 
Lymphoma
(CORAL study)

~40% are refractory

Median OS: 4.4 months

~60% are refractory

Median OS: 3.7 months

Giesselbrecht C et al; J Clin Oncol 2010
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How CAR-T cells work







FDA, EMA and AIFA CAR-T cells registered drugs



Tisa

Axi





Lancet 2020





Study ZUMA1 JULIET TRANSCEND

Reference Neelapu et al. NEJM 2017 Schuster et al. NEJM 2019 Abramson et al. Lancet 2020

CAR – T design CD19/CD3z/CD28 CD19/CD3z/4-1BB CD19/CD3z/4-1BB

CAR-T dose 2x106/Kg (Max 2x108) Up to 0,6 - 6x108 0,5 – 1x108 (CD4:CD8 = 1:1)

Conditioning therapy Cy/Flu Cy/Flu or Bendamustine Cy/Flu

Lymphoma subtypes DLBCL / PMBCL / TFL DLBCL / TFL DLBCL / TFL / FL / Gr 3B

Relapsed/Refractory Refractory Relapsed or refractory Relapsed or refractory

Relapse post-ASCT 23% 49% 40%

Bridging therapy None Allowed Allowed

Manufacturing success 99% 94% 99%

Treated / Apheresed 108/119 (91%) 111/147 (76%) 114/134 (85%)

Multicenter CD19 CAR-T cells trials in aggressive B-cell NHL



Study Product N Best 
ORR

Best 
CR rate

ZUMA 1 CD19/CD3z/CD28 108 82% 58%

JULIET CD19/CD3z/4-1BB 93 52% 40%

TRANSCEND CD19/CD3z/4-1BB 73 80% 59%

F/U 
mo

N Durable 
ORR

Durable 
CR rate Ref

12 108 42% 40% Neelapu et al. 
NEJM 2017

12 93 34% 29% Schuster et al. 
NEJM 2019

6 73 47% 41% Abramson et al. 
Lancet  2020

Best Response Durability

Efficacy in multicenter CD19 CAR-T trials in B-cell NHL



Study Product N CRS All 
Grades

CRS 
Grade≥3

NT All 
Grades

NT 
Grade≥3

Toci
usage

Steroid
Usage

Ref

ZUMA 1 CD19/CD3z/
CD28 108 93% 13% 65% 31% 45% 29% Neelapu et al. 

NEJM 2017

JULIET CD19/CD3z/
4-1BB 111 58% 22% 21% 12% 15% 11% Schuster et al. 

NEJM  2019

TRANSCEND CD19/CD3z/
4-1BB 102 37% 1% 23% 13% 17% 21% Abramson et al. 

Lancet 2020

Safety in multicenter CD19 CAR –T trials in adult NHL

• Lee criteria used for CRS grading on ZUMA1 and TRANSCEND
• U Penn criteria used for CRS grading on JULIET
• All trials used CTCAE criteria or neurotoxicity (NT) grading
• 3 deaths on ZUMA1 due to AEs - 1 cardiac arrest, 1 HLH, 1 pulmonary embolism

“ Since most patients did not experience cytokine 
release syndrome or neurological events, in addition 
to the low incidence of grade 3 or worse cytokine 
release syndrome and neurological events, and the 
late median onset, additional clinical studies are 
investigating which patients can receive liso-cel and 
be safely monitored in the outpatient setting “



Crump et al, SCHOLAR 1, 
Blood 2017

Locke et al, Lancet Oncol 2018





Single centre, retrospective study of adult patients (≥ 18 years), diagnosed with R/R 
DBCL and treated with CAR-T or alternate therapies







Adaniya SS et al, AJH, 2021

CAR-T cell therapy in R/R in DLBCL patients: novel targets and combination trials 
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CAR-T cell trials in the treatment of DLBCL:
Shifting to earlier lines
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Up-front therapy



NB!!!   R/R DLBCL after ≤ 12 months after 1 L therapy
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Axi-cell (single infusion of 
2 x 106 CART/kg after CTX 

+ Fluda conditioning)*

SOC (2-3 platinum-based
CHT). Patients with CR/PR 

proceeded to ASCT

N patients 180 enrolled; 170 infused 179 enrolled; 64 (36%) reached
ASCT

EFS§ months ,median (95% C.I.) 8.3 (4.5-15.8) 2 (1.6-2.8) HR: 0.398 (P< 0.0001)

ORR ° 83% 50% OR: 5.31 (95% C.I. 3.1-8.9) 
P< 0.0001

CR ° 65% 32%

OS (months) Not reached 35.1 # HR: 0.730 (P = 0.027)

AE (N; %) ≥ G3 155 (91) 140 (83)

Tx related death 1 2

CRS ≥ G3 (N; %) 11 (6) NA

*: Bridging therapy limited to CTS
§: time to earlest date to disease progression; death from any causes; new lymphoma
° : Lugano classification
# 100 (56%) patients received CAR-T cell therapy as subsequent treatment

ZUMA 7: results after a median follow-up of 24.9 months

Locke FL et al; ASH 2021



ZUMA 7: conclusions

• In this Phase 3 study in 2L therapy in R/R DLBCL, Axi - cel showed a > 4 –fold
greater median EFS, 2.5-fold greater EFS at 2 y, double the CR rate over SOC

• Safety of Axi - cel was manageable

• Axi - cel may replace CHT + ASCT as SOC for 2L in R/R DLBCL 

Locke FL et al; ASH 2021
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Liso-cell (single infusion of 
100 x 106 CART/kg after 

CTX + Fluda conditioning)*

SOC (3 platinum-based CHT). 
Patients with CR/PR 
proceeded to ASCT

N patients 92 enrolled; 90 infused 92 enrolled; 43 (46.7%) reached
ASCT)

Age median (range), y 60 (20-74) 58 (26-75)

EFS§ months ,median (95% C.I.) 10.1 (6-1-NR) 2.2 (2.2-4.3) HR: 0.349 (P< 0.0001)

ORR n (%) (95% C.I.) 79 (86) (77.0-92.3) 44 (48) (37.3-58.5) P< 0.0001

CR ° 61 (66) (55.7-75.8) 36 (39) (29.1-49.9) P<0.0001

OS  median (95% C.I.)months NR (15.8-NR) 16.4 (11.0-NR) # HR: 0.509 (P = 0.0257)

AE (N; %) ≥ G3 85 (92) 79 (87)

CRS ≥ G3 (N; %) 1 (1) NA

TRANSFORM: results after a median follow-up of 6.2 months

*: Bridging therapy with CHT was allowed
§: death from any causes; PD; failure to achieve CR or PR by 9 weeks after randomization; start of new antineoplastic
therapy
° : Lugano classification
# 50 (54%) patients received CAR-T cell therapy as subsequent treatment



TRANSFORM: conclusions

• In this Phase 3 study in 2L therapy in R/R DLBCL, Liso - cel showed a 
statistically significant and clinically meaningful improvement in EFS and CR 
rate compared with 2L SOC

• Safety of Liso - cel was manageable

• Liso - cel may replace CHT + ASCT as SOC for 2L in R/R DLBCL 

Kamdar M et al; ASH 2021



Management of DLBCL at first relapse: transplantation – inelegible
patients

• Patients treated with palliative intent regimen: R-GemOX; R-Bendamustine; 
Lenalidomide; Ibrutinib….

• Could CAR-T cell therapy represent an appealing option for patients considered
ASCT inelegible, providing the first curative approach ?





Objective responses were achieved across 

all subgroups, including in patients with

• high-risk feature

• those aged 65 years or older 

• patients with chemotherapy-refractory 

disease

• patients with comorbidities





Neelapu SS et al; ASH 2021
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Frequency of CCR7-positive 
phenotype greater in Zuma-12 vs 
Zuma-1, suggesting better T cell
fitness



Age median (range), years 61 (23-86)

OS at 12 months 91%

DOR, EFS, PFS (median) NR

AE grade ≥ 3  % 85

CRS  grade ≥ 3  n (%) * 3 (8)

ICAN AE grade ≥ 3  n (%) § 9 (23)

Zuma 12: results (2)
Median follow-up 15 months

* median time to onset: 4 days (1-10); median duration: 6 days; tocilizumab in 63%; CTS in 35%; 
all events resolved by 14 days post-infusion
§ median time to onset: 9 days (2-24); median duration: 7 days; tocilizumab in 3%; CTS in 33%; 
all events but one resolved by 21 days post-infusion Neelapu SS et al; ASH 2021



ZUMA 12 : conclusions

• In this Phase 2, single arm study in patients with high-risk DLBCL, axi - cel
showed a high rate and complete response, as part of first-line therapy

• Safety of axi - cel was manageable

• Prognostic value of interim PET still controversial: RCT will be needed!

Neelapu SS et al; ASH 2021



CAR-T therapy up-front and after 1st relapse in 
DLBCL patients

• Ongoing trials are showing exciting opportunities 

• Further trials are warranted, to confirm preliminary, positive data of OS, ORR, DOR, 
EFS and PFS

• An earlier use on the disease of CAR-T may be more effective and safer since their 
efficacy relies on the fitness of the endogenous T cell repertoire, not compromised 
by extensive prior therapy 

• Need of a more standardized molecular profiling, that may inform patient selection 
and clinical trial design (concomitant target drug; consolidation treatment; 
maintenance program)


