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CD19 CAR-T cell therapy in Amsterdam UMC:
1st ever patient treated in NL in 2016; currently 200 patients infused

ZUMA-2 brexucel
R/R MCL (cohort 1-3)

DLBCL phase I/II

MCL phase I/II

ZUMA-7 axicel
CAR T vs autoSCT

ELARA: CTL019

ZUMA-1 KTE-C19

JULIET: CTL019

BELINDA: tisacel
CAR T vs autoSCT

FL phase II

DLBCL phase III

2016            2019  2020                                             2026

Studies 2026

DALY-2 CD20-19 CAR 

Ih±hbмсм Ψtƻ/Ω 
vs commercial

Atalanta-м ΨŦŀǎǘ /!wΩ

ZUMA-23 axicel
vs RCHOP 1st line

KTE-363/753 
CD19/CD20phase I/II



Anti -CD19 CAR T-cell Constructs Licensed and Launched 
in Pivotal Trials for Lymphoma (EU/FDA)

Jacobson C, JCO. 2018; DOI: 10.1200/JCO.18. 01457.

axicabtagene ciloleucel
brexucabtageneautoleucel

tisagenlecleucel lisocabtagenemaraleucel

NCI
ZUMA-1&5 : KTE-C19

ZUMA-2 : KTE-X19

U Penn
ELIANA/JULIET

CTL-019

FHCRC/SCH
TRANSCEND

JCAR017 / CD4:CD8 = 1.1



Median OS: 
6.3 months
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Overall survival in SCHOLAR-1, ZUMA-1, JULIET and TRANSCEND
Ó3rd line DLBCL/tFL/PMBCL

SCHOLAR-1: Crump ZUMA-1, Blood 2017: Locke, Lancet Oncol 2019; JULIET: Jaeger, ASH 2020; TRANSCEND: Abramson JS, et al. Lancet 2020



Dutch CAR T-cell national tumorboard

Twice  weekly  online meeting

Å Eligibility  of referred  

patients

Å Joint protocols

Å Population -based real 

world  data (Follow that  

CAR! Register)

Å Biobank

Å Imaging database 

(radiomics )



Results
Flowchart of all  referred  patients  in Ó3rd line (May 2020 ð May 2022)

Spanjaart, Pennings et al., Cancers 2023

Many patients  drop 

off because of rapid 

PD and long vein-to-

vein time!



Response rates

Spanjaart and Pennings et al Cancers 2023



CD19 CAR T real world  data in the  Netherlands

Spanjaart and Pennings et al Cancers 2023



Progression-free survival

63.4% CR
(N=64)

Median follow -up 9.1 months  (IQR: 5.1-15.8)

Median PFS 6.2 months  (95% CI, 5.10-NR)

Spanjaart, Pennings et al. Cancers 2023
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Why do some patients experience 
relapse post -CAR T-cell therapy?

References can be requested from Gilead Switzerland. 
CAR, chimeric antigen receptor.
1. Locke FL, et al. Blood Adv. 2020;4:4898ï4911; 2. Liu Z, et al. Exp Hematol Oncol. 2024;13:22; 3. Shouval R, et al. J Clin Oncol. 2022;40:369ï381; 4. Zhang C, et al. J Immunol Res. 2025; 
2025:5845167; 5. Byrne M, et al. Bone Marrow Transplant. 2019;25:e344ï51.

Improving durability of response to CAR T-cell therapy requires 
strategies to overcome several mechanisms of resistance

Tumour burden 1Systemic inflammation 1T-cell fitness 1

Antigen loss 4,5Genetic mutations 3Immunosuppressive 

tumour microenvironment 2 



Neelapu et al     ASH 2018     2967

Better, safer and faster CARs/combinations are needed

Novel CAR T-cell constructs4th generation(TRUCKs)

Combinationwith other agents
Å Ibrutinib
Å Lenalidomide
Å Immunecheckpointinhibitors

Å PoC, fasterCARs
Å Modulatecellularcomposition
Å Metabolicreprogramming
Å Gene editing
Å FullyhumanizedCAR constructs
Å Dual or tandemCARs
Å AllogeneicCARs
Å NK-CARs
Å In vivo CAR



CAR T clinical trials currently recruiting 
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Axi-cel ZUMA-7

Liso-cel TRANSFORM

Tisa-cel BELINDA

R

SOC = Chemo salvage 
followed by ASCT if PR/CR

CAR ςT therapy

NCT03391466; NCT03575351; NCT03570892; slide courtesy of Gilles Salles

Move up! Is 2 nd line CAR T better than autoSCT?
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ZUMA-7 Transform BELINDA

Median EFS = 8.3 vs. 2 mons Median EFS = 10.1 vs. 2.3 mons Median EFS = 3 vs. 3 mons

1. Progression or death
2. New treatment
3. No CR/PR by 150 days

1. Progression or death
2. New treatment
3. No CR/PR by 9wks

1. Progression or death
2. SD/PD @/after 12wks 

CAR-T

CAR-T

CAR-T

SOC
SOC

SOC

Locke, NEJM 2021; Kamdar, ASH 2021, Bishop, NEJM 2021

Event-Free Survival ZUMA-7, TRANSFORM and BELINDA



Locke et al          JSH 2023          Abstract OS-pm1-15#4 16

Axi-Cel leads to better Overall Survival Versus SoC

1. Approximately 30% for early R/R LBCL in ORCHARRD (van Imhoff GW, et al. JCO. 2017;35:544-551). 2. <40% for those with prior rituximab and early R/R LBCL in CORAL (Gisselbrecht C, et al. JCO. 2010;28:4184-4190).
3L+, third line or later; axi-cel, axicabtagene ciloleucel; HR, hazard ratio; LBCL, large B-cell lymphoma; R/R, relapsed/refractory; SOC, standard of care.

Å57% (n=102/179) of SOC patients received subsequent cellular immunotherapy (off protocol)

ÅDespite the increased survival in the SOC arm versus historical studies, axi-cel increased survival over SOC1,2

4-Year

46.0%

54.6%

57% Received 3L+ Cellular Immunotherapy 
(Off Protocol)Median Follow-up: 47.2 months

HR, 0.726 
(95% CI, 0.540-0.977); one-sided P=0.016827.4% Reduction in Risk of Death



Locke et al          JSH 2023          Abstract OS-pm1-15#4

Change From Baseline for Prespecified PRO Endpoints

Evaluated via mixed-effect model with repeated measures. Statistical significance and clinical meaningfulness coincide for all except for EORTC QLQ-C30 Global Health Status/QoL at Day 150, which was less than a 
10-point change (9.8).

17

For patients in the QoL analysis set treated with axi-celversus SOC, there was a statistically significant 
and clinically meaningful difference in mean change of scores from baseline at Day 100 in favor of 
axi-celon all prespecified PRO domains

P<0.0001 P<0.0001

P=0.0124 P<0.0001

P=0.0004



Locke et al ASH 2022 Abstract 259

What about high tumorload (TMTV)?

ÅAxi-ŎŜƭ 9C{ ŀƴŘ tC{ ǿŜǊŜ ǎǳǇŜǊƛƻǊ ǘƻ {h/ ŦƻǊ ōƻǘƘ ƭƻǿ όҖƳŜŘƛŀƴύ ŀƴŘ ƘƛƎƘ όҔƳŜŘƛŀƴύ a¢± 

ÅAxi-cel EFS trended shorter in patients with high MTV and EFS was shorter in SOC patients with high MTV 

ÅPFS was shorter in both axi-cel and SOC patients with high MTV compared with low MTV

Axi-cel, axicabtagene ciloleucel; EFS, event-free survival; HR, hazard ratio; MTV, metabolic tumor volume; PFS, progression-freesurvival; SOC, standard of care.

18

EFS PFS

HR (95% CI)

High MTV (Axi-Celvs SOC) 0.417 (0.293-0.592

Low MTV (Axi-Celvs SOC) 0.423 (0.288-0.620)

Axi-CelMTV (High vs Low) 1.441 (0.978-2.124)

SOC MTV (High vs Low) 1.486 (1.055-2.093)

HR (95% CI)

High MTV (Axi-Celvs SOC) 0.523 (0.357-0.765)

Low MTV (Axi-Celvs SOC) 0.504 (0.328-0.776)

Axi-CelMTV (High vs Low) 1.644 (1.090-2.480)

SOC MTV (High vs Low) 1.635 (1.098-2.433)



Locke et al          JSH 2023          Abstract OS-pm1-15#4

Median follow-up: 24.3 mo

What about elderly patients?
ZUMA-7: EFS in Patients Aged Ó65 Years
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15.1%

47.8%2-Year

Population Treatment
Median EFS 
(95%CI), mo

24-mo EFS Rate
(95% CI), %

Stratified HR 
(95% CI)

Stratified PValue 
(Descriptive)

җср ¸ŜŀǊǎ
Axi-Cel(N=51) 21.5 (5.0-NE) 47.8 (33.2-61.0) 0.276 

(0.164-0.465)
<.0001

SOC (N=58) 2.5 (1.6-3.2) 15.1 (7.1-25.8)

All Patients1

(KM Curves Not 
Shown)

Axi-Cel(N=180) 8.3 (4.5-15.8) 40.5 (33.2-47.7)
0.398

(0.308-0.514)
<.0001

SOC (N=179) 2.0 (1.6-2.8) 16.3 (11.1-22.2)

ÅKaplan-Meier estimates of the 24-month EFS rates were higher for axi-cel than for SOC (47.8% vs 15.1%, respectively)

1. Locke FL, et al. N Engl J Med. 2022;386:640-654.
Axi-cel, axicabtagene ciloleucel; EFS, event-free survival; HR, hazard ratio; KM, Kaplan-Meier; mo, month; NE, not evaluable; SOC, standard of care.



What about non -SCT eligible patients? 
DALY-2 study: CD20 -19 CAR T vs SoC

20
CONFIDENTIAL



Primary endpoint: 

significant EFS benefit with zamto -cel

All p-values are one-sided. aEFS was defined as the time between the date of randomization and the date of objective disease progression, failure to achieve PR or CR at or beyond Week 8 after randomization leading to a new anti-lymphoma therapy or 

death of any cause, whichever occurs first. Treatment effects were estimated as HRs with 95% CIs using a Cox proportional hazards models. P-value was from the log-rank test stratified by IPI. Superiority was concluded if the 1-sided p-value was Ò0.025. 

CI, confidence interval; EFS, event-free survival; HR, hazard ratio; IRC, independent review committee; ITT, intent-to-treat; R-GemOx, rituximab gemcitabine oxaliplatin.   21

Zamto -cel arm demonstrated highly statistically significant and clinically meaningful superiority 

over R -GemOx for EFS, with a HR of 0.39

EFS in the ITT population

Median follow-up: 17 months
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Number at risk, n

Primary endpoint
Zamto -cel

(n=82)

R-GemOx

(n=78)

EFS based on IRC assessmenta

Median EFS,

months (95% CI)

6.21 

(3.84, 13.77)

2.53 

(1.97, 3.35)

Patients with events, n (%)
52 

(63.4)

63 

(80.8)

HR (95% CI)

p-value

0.39 (0.27, 0.58)

p<0.0001

17 

months



Secondary endpoints:

CR rate in zamto -cel 3.8x higher than R -GemOx 

CR, complete response; CRR, complete response rate; DoCR, duration of complete response; HR, hazard ratio; IRC, independent review committee; (m)ITT, (modified) intent-to-treat; ORR, objective response rate; PFS, progression-free survival; PR, 

partial response; R-GemOX, rituximab gemcitabine oxaliplatin. 22

V PFS (HR [95% CI]: 0.43 [0.28, 0.65]; p<0.0001) for zamto -cel was statistically superior

V Zamto -cel demonstrated higher CR rate vs. R -GemOx

Response rates in the ITT and mITT

populations
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52,6%

6,6%

26,3%

3,9%

2.6%
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1,3%
1,3%

0%

20%

40%

60%

80%

100%

CRS (n=59/76) ICANS (n=8/76)

P
e

rc
e

n
t 
o

f 
p

a
ti
e

n
ts

 t
re

a
te

d
 w

it
h

 z
a

m
to

-c
e

l 
(%

)

Zamto -cel was well tolerated, with low rates of 

severe CRS and ICANS

23
a Total duration includes gaps between episodes. b Combination therapy used for the management of CRS in the absence of clinical improvement after tocilizumab treatment (i.e., intravenous dexamethasone 10 mg every 6 hours in addition to intravenous tocilizumab 8 mg/kg 

administered over 1 hour). AE, adverse event; AESI, adverse events of special interest; CRS, cytokine release syndrome; CTCAE, Common Terminology Criteria for Adverse Events; c R-GemOx, rituximab gemcitabine oxaliplatin. 

Grade Ó3 ICANS

Grade Ó3 CRS

1.3%

5.3%

Grade 3Grade 2 Grade 3Grade 2Grade 1Grade 1

0 20 40 60 80 100

Tocilizumab + corticosteroid (n=13)b

Corticosteroids (n=14)

Tocilizumab (n=29)

Patients who required management of CRS and/or ICANS (%)

Anakinra (n=1)

38

%
18

%
17

%
1

%

Management of CRS and/or ICANS in patients treated with zamto -cel

Median time to onset (any grade)

2 days

Median total duration (any grade)a

6 days

Median time to onset (any grade)

10 days

Median total duration (any grade)a

5 days

Grade 4 Grade 5

77.6%

10.5%



Should we move from 2 nd line to 1 st line?

1st line: 
R-(pola)-CHOP

2nd line 
(early R/R): 

CAR T

3rd line: 
BsAb?



CD19 CAR T in high risk DLBCL with suboptimal response to 1 st

line therapy: ZUMA-12 results

Compared to ZUMA-1 study

Higher median nr of CCR7+ CD45RA+ T-cells in the 
final product (105 vs 40x106)

Higher peak expansion and AUC of CAR T

No apparent difference in toxicity

Patient characteristics:
ÅN=40 patients enrolled
ÅN=16 DH/THL
ÅBest response to 1st line: 21 PR, 5 SD, 16 PD

NeelapuS, et al. Nat Med 2022.



ZUMA-12: 3 yr  follow -up

Main outcomes:
ÅMedian FU 47 months
ÅEFS at 3 yr: 73%
ÅOS at 3 yr: 81%
ÅNo new safety signals

Chavez J,et al. Blood 2025.

EFS

PFS

OS



Neelapu et al     ASH 2018     2967

Move up! CAR T in 1st line (high risk ): ZUMA-23 study



Neelapu et al     ASH 2018     2967

Move up! Allogeneic CAR T in 1st line DLBCL with positive 
MRD at EoT: ALPHA-3 trial



Current  barriers  in CAR T-cell  therapy

Long manufacturing time 

(3-6 weeks)

Some manufacturing 

failures

High costs

Long term 

success rate  40%

1 2

3 4

Short and long term 

toxicity



CAR-T products  and indications  approved  by the European 

Commission  by April 2025 for  R/R ALL, NHL and MM

30

Axi -cel Liso -cel Brexu -cel Ide-cel Cilta -celTisa-cel

R/R ALL 

(<26 years)

R/R ALL 

(Ó26 years)

R/R LBCL 

(Ó3rd-line)

R/R LBCL 

(Ó3rd-line)

R/R LBCL 

(Ó3rd-line)

R/R LBCL 

(2nd-line)

R/R LBCL 

(2nd-line)

R/R FL 

(Ó3rd-line)

R/R FL 

(Ó3rd-line)

R/R FL 

(Ó4th-line)

R/R MCL 

(Ó3rd-line)

R/R MM

(Ó4th-line)

R/R MM

(Ó4th-line)

R/R MM

(Ó3rd-line)

R/R MM

(Ó2nd-line)

R/R ALL

R/R NHL

R/R MM



Access to commercial CAR -T therapy across Europe as of

April 2025

31 Pennings , Hemasphere  2026         



HOVON161 study : better , faster  andé cheaper  CARs!
Point -of-care production  (PI Tom van Meerten )

T cell enrichment and activation

Transduction

Expansion

d0

d1

d2-12

d12
Final product

Starting material

ARI-0001

Anti -CD19

CD8

41BB

CD3z

R

SOC = commercial CD19 
CAR T-cells

Experimental arm = PoC 
ARI-0001 CAR T-cells

Improvement in Quality 

ÅFresh out ðfresh in

ÅOptimized production process

ÅTransparency in ATMP specifications

Improvement in Logisics

ÅVein-to-vein time 7 -12 days



HOVON 161: trial design

Axi -Cel
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Cellular Therapy Center Groningen

Å Primary endpoint : PFS

Å Major secondary endpoints:

- ORR, CR, OS

- safety and toxicity  of ARI-0001 and Axi-cel

- quality  of life ( QoL)

- costs associated with  ARI-0001 vs Axi-cel

- functional  characteristics  of the ARI-0001 CAR  product



Presented at the 66th ASH Annual Congress: December 7ӛ10, 2024; San Diego, CA, USA

ATALANTA-1 Study Design and Objectives

aCTIS: 2022-502661-23-00; NCT06561425. bPatientswith no prior therapies and IPI 3ӛ5, or double/triple-hit lymphoma on interim PET scan. cScreening could take place up to a maximum of 28 days prior to 
leukapheresis. dConditioningchemotherapy: fludarabine IV (30 mg/m2/day); cyclophosphamide IV (300 mg/m2/day). BL, Burkitt lymphoma; Cy, cyclophosphamide; FL, follicular lymphoma; Flu, fludarabine; 
(HR) DLBCL, (high-risk) diffuse large B-cell lymphoma; IPI, international prognostic index; IV, intravenous; MCL, mantle cell lymphoma; MZL, marginal zone lymphoma; ORR, objective response rate; 
PCNSL, primary central nervous system lymphoma; PET, positron emission tomography; RP2D, recommended Phase 2 dose.

Day ӛ6 to Day ӛ4:
Flu/Cy conditioning chemod

Day ӛ35Ӳ Day ӛ7 Day 0 Day 28

Phase 1 primary objectives:
Safety and determination 

of an RP2D

Phase 2 primary objective:
Efficacy (ORR)

Phase 1/2 secondary objectives:
Safety

Efficacy (including duration of response and minimal residual disease)
Pharmacokinetics and pharmacodynamics
Feasibility of decentralized manufacturing

Decentralized 
manufacturing

GLPG5101 
single fresh 

infusion
Screening Leukapheresis

Day ӛ35c Day ӛ7 Day 0 Day 28

Follow-up

ÅNo prior CD19-targeted 
therapies

Phase 1 dose escalation: 

ÅDLBCL

- Primary refractory or first 
relapse

ÅFL, MZL, MCL

- Relapsed or refractory after 
2 prior treatments

Phase 2 expansion cohorts: 

ÅDLBCL, HR DLBCL,b FL + MZL, 
MCL, BL, PCNSL

Key eligibility criteria

First response 
assessment

|   34
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4%

96%

Decentralized Manufacturing
Enabling fresh product infusion with a 7-day vein-to-vein time

Å 47/49 (96%) of patients who received an infusion 
were given a fresh producta

Å A vein-to-vein time of 7 days was achieved in 43/47 
(91.5%) patients who received a fresh product

Å Short vein-to-vein time eliminated the need for 
bridging therapy

aTwopatients received cryopreserved product with a vein-to-vein time of 13 days. Both patients were in CR at data cutoff. Data cutoff: 25 April 2024.
CR, complete response.

Cryopreserved (n = 2)

Fresh (n = 47)

14 and 21 days
n = 2 

(4.3%)

7 days
n = 43 

(91.5%)

8 days
n = 2 

(4.3%)

|   35
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Efficacy: Response over time iNHLcohort
Durable responses were observed in patients who received a CAR T-cell infusion

|   36
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|   37

High ORR and CRR Observedin 3L+ R/R MCLa
Best Response to Treatment at Any Time After a GLPG5101 Infusion

|   37

MRDf negativity: 

- 90% (9/10) of MRD-evaluable 
patients were MRD-negative at CR

Å7/9 MRD-negative patients remained in 
CR at time of datacutoff 

-,G ?J9<= ỳґ !01 9F< GFDQ ҏ ?J9<= ґ
ICANS

aOnly1 patient had 1 prior line of therapy. bDatapresented exclude patients who were alive and still in the study at data cutoff without a first confirmed response assessment. cOnepatient who did not receive a CAR T-cell 
infusion was not evaluable. dITTset = all leukapheresedpatients. eAll infused set = all patients who received a CAR T-cell infusion at any dose. fMRDwas evaluated using next-generation sequencing with the cloneSEQ® assay 
(Adaptive Biotechnologies, Seattle, WA, USA).Data are pooled across DLs: DL1, 35ӛ50 ×106; DL2, 85ӛ110 ×106 CAR T cells. Data cutoff: 2 September 2025.
3L+, third or later lines of therapy; CAR, chimeric antigen receptor; CR, complete response; CRR, complete response rate; DL, dose level; ITT, intention-to-treat; MCL, mantle cell lymphoma; MRD, minimal residual disease; 
NE, not evaluable; NR, no response; ORR, objective response rate; PR,partial response; R/R, relapsed/refractory.
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ORR 96.0%
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ITTb,c,d All-infusedb,e

ORR 100%
CRR 95.8%

N = 25 N = 24

Best response: NR (NE)CR PR
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Robust In Vivo CAR T-Cell Expansion After GLPG5101 Infusion 
in a Patient With MCL

Local analysis: non-validated data. Images kindly provided by Prof. Marie José Kersten, Johan Dobber, and Sharon Hoekstra, LYMMCARE (Lymphoma and Myeloma Center Amsterdam), Amsterdam University 
Medical Center. ALC, absolute lymphocyte count; CAR, chimeric antigen receptor; CMR, complete metabolic response; CRS, cytokine release syndrome; DL, dose level; ICANS, immune effector cell-associated 
neurotoxicity syndrome; MCL, mantle cell lymphoma; PB, peripheral blood; PET-CT, positron emission tomographyӛcomputed tomography.

Å Patient infused with GLPG5101 at 110 Ĭ106 CAR+ T cells(DL2)
Å Robust in vivoexpansion of GLPG5101 at Day 10 post-infusion:

o White blood cells 12.3 Ĭ109/L (ALC 11.43)
Å At Day 10 post-AF>MKAGFӅ EGJH@GDG?A;9DDQ =FD9J?=< 9F< KHJ=9<AF? DQEH@G;QL=K G:K=JN=< AF . Ӧӑ"ML;@ KCAJL DQEH@G;QL=KӐӐӧ
Å Grade 2 CRS reported Days 7ӛ9, requiring 1 dose of tocilizumab; no ICANS reported to date
Å CMR confirmed by PET-CT at Month 1

Morphology of lymphocytes in PB 
at Day 10 post-infusion of GLPG5101

Flow cytometry in PB at Day 10 post-infusion of GLPG5101 
(GLPG5101 accounts for 94% of the CD3+ T cells)
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Exploratory flow cytometry analysis of T-cell subsets in the apheresis starting material and final product.Nonparametric paired-samples Wilcoxon tests were used to assess the statistical significance of the 
differences in early memory phenotype T-cell subsets (TN/SCMand TCM) in the final product compared with the starting material. Early phenotype CD4+ and CD8+ (CAR) T cells: naïve/stem cell memory T cells 
(CD45ROӛCD197+ TN/SCM ); central memory T cells (CD45RO+CD197+ TCM). Percentage of early phenotype T cells (sum of CD45ROӛCD197+ TN/SCMand CD45RO+CD197+ TCM) of CD4+ or CD8+ (gated on CAR+ T cells for 
final product) for paired patient samples (N = 40). Data cutoff: 25 April 2024. ***P < 0.001
CAR, chimeric antigen receptor; med, median; Q, quartile; TCM, central memory T cells; TN/SCM, naïve/stem cell memory T cells.

Å The proportion of early phenotype CD4+ and CD8+ CAR T-cells increased significantly in the final product, 
compared with the early phenotype CD4+ and CD8+ T cells in the starting material

Å The CD4:CD8 ratio of CAR+ T cells increased in the final product, compared with ratio of CD4:CD8 T cells in the 
starting material(median [Q1, Q3] increase 0.8 [0.05, 2.02])

Proportion of naïve/stem cell memory + central memory T cells (N = 40)

Starting material Final product Starting material Final product
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What novel dual CAR T strategies are being 
explored that could help overcome resistance by antigen escape?

References can be requested from Gilead Switzerland.
CAR, chimeric antigen receptor; CD, cluster of differentiation.
1. Brillembourg H, et al. Br J Haematol. 2024;204:1649ï1659; 2. Pan J, et al. Blood. 2020;135:387ï391; 3. Ghorashian S, et al. Blood. 2022;140:10352ï10354; 4. Spiegel JY, et al. Nat Med. 2021; 
27:1419ï1431; 5. Liang A, et al. EHA 2024 (Abstract P1475; poster); 6. Shah NN, et al. ICML 2023 (Abstract 096; oral 16); 7. https://clinicaltrials.gov/study/NCT04989803 (accessed March 2025); 8. 
Roddie C, et al. Blood. 2023;141:2470ï2482; 9. Zhang C, et al. J Immunol Res. 2025;2025:5845167.

Several dual-target CAR T-cell therapies are being investigated 
aimed at addressing issues of antigen escape and relapse9

Co -transduction 1

2 viral productions

2 manufacturing processes 

+
Anti -CD19 Anti -CD20/22

Examples

ChiCTR-OIB-170136702

Anti -CD19-CD20/22

Examples 

CD19-22.BB.z-CAR4

Prizlon-cel5

Zamto-cel6

Examples

AUTO13

Anti -CD19 Anti -CD20/22

+

Examples 

KITE-3637

KITE-7537

AUTO38

Anti -CD19 Anti -CD20/22

Co -administration 1 Tandem CARs 1 Bicistronic CARs 1

Antigen loss

https://clinicaltrials.gov/study/NCT04989803
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scFv, single-chain variable fragment. 

KITE-363 and KITE -753: 2 Independently Expressed CD19 and CD20 

CARs With Synergistic 4 -1BB/CD28 Signaling

ÅKITE-363 and KITE-753 
are bicistronic CAR T-
cell therapies designed 
to prevent antigen escape 
through dual-targeting of 
CD19 and CD20

ÅThey use the same 
bicistronic construct, with 
synergistic signaling
through CD28/4-1BB co-
stimulatory domains

ÅKITE-753 uses a rapid 
manufacturing process 
that preserves naive and 
stem cell memory T 
cells in the product 

Smart Targeting With
Synergistic Signaling

Independently Targets
CD19 and CD20

CD19 CAR CD20 CAR

-hCD20 scFv-hCD19 scFv

4-1BB

CD3yCD3y

CD28

Cytolytic activity
Cytokine release

Proliferation 

Dual Costimulation With CD28 
and 4-1BB Boosts CAR 

T-Cell Performance

KITE-753 Mechanism of Action

KITE-753 Rapid 
Manufacturing 

Generates Fit T cells

Tumor Cells

Cellular
Fitness

Exhaustion

KITE-753

CAR-T Cell

CD28

4-1BB

CD19 CAR

CD20 CAR
CD19

CD19

CD20

CD20

CAR-T Cell
Killing



42

High ORR and CR Rate With KITE -753 in CAR -Naive Patients

ÅMedian time to first response among all patients (N=30) was 29 days

Å In CAR-naive patients in dose level 3, 9 of the 11 patients with CRs had a CR at their 1-month assessment; the remaining 2 had a

CR by their 3-month assessment (1 after the data cutoff)

Å In patients with prior CAR exposure (n=10), 3 achieved a CR and 2 had a PR
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70% CR
(n=14)
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At Data Cutoff: August 21, 2025

86% ORR

14% PR (n=2)

7% PR (n=1)

79% CR 
(n=11)

Dose Level 3
(n=14)

86% ORR

Post -Data Cutoff: October 24, 2025
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Engineered to redirect other T cells to 

attack target cells and can block immune 

checkpoints to enhance T-cell activity

Can next -generation armoured CARs help
overcome the immunosuppressive TME?

References can be requested from Gilead Switzerland.
BsAb, bispecific antibody; CAR, chimeric antigen receptor; TME, tumour microenvironment; TRUCK, T cells redirected for antigen-unrestricted cytokine-initiated killing; 
scFv, single-chain variable fragment.
Adapted from Carcopino C, et al. IOTECH. 2024;24:100739.

Armoured CARs with engineered micropharmacies aim to improve their 
persistence, penetration, and overall performance within the hostile TME

Designed to break down dense tumour 

stroma, allowing CAR-T cells to better 

penetrate and reach target cells

Enzyme -secreting CARs

Engineered to boost the immune response 

within the TME by releasing cytokines upon 

recognising target cells

TRUCKS BsAb - or scFv -secreting CARs

Tumour Tumour Tumour

scFv

Checkpoint

inhibition

Enzymes

Cytokines

CAR T-cell CAR T-cell CAR T-cell

Stroma

BsAb

Immunosuppressive TME



In vivo CARs: paradigm shift or the new hype?
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In vivo CAR T ðdifferences viral vs LNP targeting



ÅCAR T standard of care in:

ïÓ3nd line DLBCL/tFL/PMBCL

ïDLBCL 2nd line if transplant -eligible and primary 

refractory or relapse Ò1 yr

ïHopefully soon: 2 nd line non -transplant -eligible

Å Important areas of research

ïPredict/prevent resistance

ïManagement of short and long -term toxicity 

(infections, second malignancies)

ïManagement of financial toxicity

ïOptimal sequencing of available therapies

Conclusions

CONFIDENTIAL


