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DLBCL in R/R aggressive B cell lymphoma

ZUMA-1 - 5 yrs follow-up TRANSCEND - 2 yrs follow-up JULIET - 3 yrs follow-up

Neelapu et al. Blood 2024 Schuster et al. Lancet Oncology 2021Abramson et al. Blood 2024

Median FU: 63.1 months
Median FU: 19.9 months

Median FU: 40.3 months



Prospective trials – death by event

Neelapu et al. Blood 2024



Excluded

CNS-DLBCL

Richter’s transformation

Excluded

Frail (ECOG)
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2018-2021
N = 354
Median FU = 11 months 

Betghe et al. Blood 2022



2019-2021
N = 729
Median FU = 11.7 months 

Bachy et al. Nature Medicine 2022



2017-2018
N = 275
Median FU = 58 months

Median PFS = 8.7months

Landmark PFS, %
- 1yr = 47.3
- 3yr = 36.1
- 5yr = 28.5

Jain et al. JCO 2024
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Betghe et al. Blood 2022

Non-relapse Mortality

12m CI NRM: 5.5%
- Axi-cel: 10.4%
- Tisa-cel: 3.5%

NR deaths
- 62% infections (13 pts, 8 

bacterial)
- 10% ICANS (2 pts)

67% NRM events beyond day +28



Axicel Tisace
l

Lisoce
l

Fluda
mg/m2
day 1-3

30 25 30

CY
mg/m2
day 1-3

500 250 300

Bachy et al. Nature Medicine 2022 Gambella et al. eJHaem 2024
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Jain et al. JCO 2024

N = 354
Median FU = 58 months



Jain et al. JCO 2024

Infection (21/275 pts) -> main determinant of NRM
- Unclassified 6
- Pneumonia 5
- Bacterial Sepsis 4
- COVID-19 disease 2
- Candidemia 3 (1 + PJP)



Jain et al. JCO 2024



Bailén et al. TCT 2024

<70 vs ≥ 70 
Median Age: 56 vs 73

NO DIFFERENCES  

AXI/TSA

HCT-CI

Disease status pre-LD

ECOG pre-LD

LDH pre-LD

Apparently, NO selection 
bias

12m TRM 6% vs 4% 
(n.s.)

2019-2023
N = 412
Median FU = 12 months
(1-44) 



Kittai et al. TCT 2021

CAR-T: comorbidies and outcome 2018-2018
N = 130
Median FU = 13 months

CIRS = comorbidity index rating 
scale 
Total CIRS, median =7
CIRS ≥7 56.9% 
CIRS-3+ 56.2%

Age, median = 62.5 (23-82)
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(Age), Performance Status, cytopenia, NRM

Rejeski et al. Blood 2021



Cordas dos Santos et al. Nat Med 
2024

52 study 
cohorts
N = 7604

Allo-SCT, aplastic phenotype -> last resort

ICHAT Grade 4 -> initiate donor search (early 
approach)

Refractory to G-CSF, TPO agonists, carefully weighed

Optimal timing for Allo-SCT -> 3-6 months after CAR-T

Rejeski et al. Blood 2023
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Parameter ZUMA-1
KTE-C19

JULIET
CTL019

TRANSCEND
JCAR017

active CNS,
secondary excluded excluded allowed

PCNSL excluded excluded excluded
(CNS-only)

Richter’s excluded excluded not included nor 
enrolled

Special populations



Secondary CNS Lymphoma, TRANSCEND NHL 001 Secondary CNS 
Lymphoma
N = 9
CRS = 1/9 G2
ICANS = 1/9 G3



Primary CNS Lymphoma, tisagenlecleucel

N = 9
CR = 5/9
ICANS = 5/9 
ICANS G3-4 = 1/9



N = 128
Median FU = 
- pCNS 12.2 
months
- sCNS 10.1 
months

Cook et al. Blood Adv 
2023



CD28
Based 

4-1BB
based

CRS 
G3-4

10.4% -

ICANS
G3-4 30% 11.1%

CRR PCNSL: 56%
SCNSL: 47%

Ongoing 
Resp, 
data c/off

PCNSL: 37% 
SCNSL: 46%

Cook et al. Blood Adv 
2023



CNS Lymphoma, active selected trials

FluCY-Pembrolizumab 
LD

Intraventricular 
infusion

Vein-to-Vein TA: 7 days



Ricther’s transformation of CLL

- Incidence 0-5-1% newly diagnosed CLL 
- Prevalence 2-10% CLL -> rare entity
- 90% -> DLBCL, 80% clonally related to CLL
- Frequent mutations or disruptions 

of TP53, NOTCH1, MYC, and CDKN2A -> aggressive 
course and chemoresistance

Wang et al. Haematologica 2020 Al-Sawaf et al. Leukemia 2021 Maddocks. JAMA 2015

OS following BTK 
discontinuation



Unfavourable immune-contexture for CAR-T cell therapy in RT

Majority of PD-1 staining positive on tumor B 
cells

Ding et al. Blood 2017

Chronic antigen stimulation induces T cell 
exhaustion

CLL T cell compartment enriched in TEM and T 
effectorsRoessner et al. Leukemia 2020



Arcangeli et al. JCI 2022

T cell subsets influence CAR-T dynamics and outcome



2016-2023
N = 30 (RT)

FU = 19 months

24m PFS, RT = 
22%

24m OS
LBCL = 44%
T iNHL = 61%
RT = 31%

Benjamini et al. Haematologica 2024



Benjamini et al. Haematologica 2024



2016-2023
N = 69 (RT)

FU = 24 months

CR = 32/69 (46%)
24m PFS, RT = 
28.9%
NRM = 17%
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EBMT registry



ZUMA-7 BELINDA TRANSFORM

CAR-T SOC CAR-T SOC CAR-T SOC

Patients, n 180 179 162 160 92 92
Primary 
REF, %

74 73 66 67 73 73

Bridging,% 36 - 83 - 63 -

ORR,% 83 50 46 43 86 48
CR,% 65 32 28 28 66 39

Median 
EFS, 
months

8.2 2 3 3 10.1 2.3

Crossover, 
% - 56 - 51 - 55

Second-line  CAR-T, results

EFS from randomisation: impacted by the response rate to salvage CT (SOC arm)



ZUMA-3 
5 years update

SOC: 56% crossover to 
CAR-T (off-study) 

Median FU: 47.2 months

HR for OS, axi-cel vs SOC: 
0.73 (p = .03)

Westin et al. NEJM 2023



EBMT 2017-2021 autologous SCT benchmarking

HSM, transplant unit
Median age (2019-2023), 
ASCT for B-NHL: 59yrs (21-72) 



Sehgal et al. Lancet Onc 2022

Infused Patients, N 61

Median age, yrs
-     <70yrs (%)
- 70-74yrs (%)
- ≥75yrs (%)

74 (53-84)
 13 (21)
20(33)
28(46)

ECOG 0-1, n (%)
ECOG 2

45(74)
16(26)

- DLCO ≤60%
- FE <50%
- Creatinine clearance <60mL/min
- ALT>2ULN

4(7)
1(2)

15(25)
-

Primary REF, n (%) 33(54)

Median time from 1stL end to Liso,
months 

6.9 (3.5-16.4)

DH or TH, n (%) 20(33)

Transplant Not Intended (TNI) criteria, at least 1
- Age ≥70yrs
- ECOG 2
- DLCO ≤60%
- FE <50%
- Creatinine clearance <60mL/min
- ALT>2ULN

Adeguate organ function for CAR-T required
Secondary CNS lymphoma allowed

Primary EP: ORR



PILOT trial
- median FU 13 months
- 52% received BT (IC)

- 38% CRS, 2% Gr. 3-4
- 31% NE, 5% Gr. 3-4

- Toci, steroids, both for CRS: 26%
- Steroids for NT: 13%

- 80% ORR, 54% CR
- Median EFS 7.23months
- Median OS NR

NRM: 3.3% (COVID, >1month)

Sehgal et al. Lancet Onc 2022



DLBCL

Thieblemont. EBMT2024, adapted



Conclusions

NRM -> relatively low rates; prophylaxis, frails and neutropenic

Secondary active CNS involvement -> time for inclusion

Primary CNS lymphoma -> encouraging data

Richter’s transformation -> still debated

Second-line CAR-T according to frailty -> feasible


