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• CAR-T cells
• T cells: immune effector cells / “soldiers” of our immune system
• CAR: weaponized with a “Chimeric Antigen Receptor”
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• Synthetic receptor composed of 2 main parts: 
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HEMATOLOGICAL MALIGNANCIES

Reimbursed: acute lymphoblastic leukemia (pediatric ALL) and lymphoma



CAR-T cell therapy in Belgium

7

Since May 1, 2025, CAR-T cell therapy is also 
reimbursed for the treatment of multiple 

myeloma, in addition to its established 
indications in ALL and certain lymphomas.

“
“
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• Lymphoma 
• B-cell non-Hodgkin lymphoma (B-NHL)



CAR-T cell therapy for lymphoma
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• Lymphoma
• B-cell non-Hodgkin lymphoma (B-NHL)

• Indolent lymphoma (e.g. follicular lymphoma)
• Agressive lymphoma (e.g. DLBCL, PMBCL)



CAR-T cell therapy for lymphoma
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• Lymphoma
• B-cell non-Hodgkin lymphoma (B-NHL)
 -> expresses CD19

• Currently reimbursed in Belgium
• Axicabtagene ciloleucel (axi-cel, Yescarta®)
• Brexucabtagene autoleucel (brexu-cel, Tecartus®)

• CAR-T directed towards CD19
• Pharmaceutical company: Gilead/Kite

CD19

B-NHL

T cell

CAR



CAR-T cell therapy for lymphoma
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• Currently reimbursed in Belgium

Axi-cel 
2L

Axi-cel
2L+

Brexu-cel
2L+ (≤5L)

Diffuse large B-cell lymphoma (DLBCL) or 
High-grade B-cell lymphoma (HBCL) R R S
Primary mediastinal B-cell lymphoma 
(PMBCL) S R S
Mantle cell lymphoma 
(MCL) S S R



• Efficacy
• Response rate

CR PR no responseCR PR no response

CAR-T cell therapy for lymphoma
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Locke et al. NEJM (2022)

18% 65%

17%

Axi-cel 2L

CR PR no response

20%
54%

26%

Locke et al. Lancet Oncol (2019)

Axi-cel 2L+

23%
68%

9%

Wang et al. JCO (2023)

Brexu-cel
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• Efficacy
• Response rate



CAR-T cell therapy for lymphoma
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• Efficacy
• Progression-free survival: e.g. axi-cel 2L

Westin et al. NEJM (2023)



• Efficacy
• Overall survival: e.g. axi-cel 2L+

CAR-T cell therapy for lymphoma
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Neelapu et al. Blood Adv (2021)



CAR-T cell therapy for lymphoma
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• Toxicities
• CRS = cytokine release syndrome
• ICANS = immune effector cell-associated neurotoxicity syndrome
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• Toxicities
• CRS = cytokine release syndrome

Axi-cel
2L+

Brexu-cel
2L+ (≤5L)

Grade 1 R S S

Grade 2 R R
No vasopressor

R
≤6L O2 

Grade 3 R R 
1 vasopressor

R
>6L O2 

Grade 4 R R 
≥ 2 vasopressors

R
PAP ventilation

CAR-T cell therapy for lymphoma
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Yáñez L et al. ESMO Open (2020)

and/or

and/or

and/or



• Toxicities
• CRS = cytokine release syndrome

• Median time to onset: 3 days (1-10)
• Median duration: 7 days

grade 1-2 grade 3-4

CAR-T cell therapy for lymphoma
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Locke et al. NEJM (2022)

86%

6%

8%

e.g. axi-cel 2L



• Toxicities
• CRS = cytokine release syndrome

• Treatment

CAR-T cell therapy for lymphoma
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• Toxicity
• ICANS = immune effector cell-associated neurotoxicity syndrome

• Confusion
• Somnolence -> coma
• Difficulty speaking / understanding / writingjven
• Seizures
• Agressive behaviour
• …
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• Toxicity
• ICANS = immune effector cell-associated neurotoxicity syndrome
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• Toxicities
• ICANS = immune effector cell-associated neurotoxicity syndrome



• Toxicities
• ICANS = immune effector cell-associated neurotoxicity syndrome

• Median time to onset: 7 days
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CAR-T cell therapy for lymphoma
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Bachy et al. 
Nature Med (2022)

Wang et al. 
NEJM (2020)



CAR-T cell therapy for lymphoma
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• Toxicities
• Cytopenias
• Infections

• Due to â white blood cells
• Due to hypogammaglobulinemia

• Second cancers 
• 6%
• MDS most common
• (CAR-)T cell lymphoma

= rare

Tix et al. Clin Cancer Res (2025)
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• Availability in Flanders/Belgium: reimbursed in CAR-T infusion centers
• Axi-cel (Yescarta®) and brexu-cel (Tecartus®)
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• Availability in Flanders/Belgium: via clinical trials
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• Availability in Flanders/Belgium: via clinical trials
• Local, decentralized manufacturing model in Galapagos Atalanta-1 study
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• Availability in Flanders/Belgium: via clinical trials
• Local, decentralized manufacturing model in Galapagos Atalanta-1 study
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• Availability in Flanders/Belgium: via clinical trials
• Local, decentralized manufacturing model in Galapagos Atalanta-1 study

Day –6 to Day –4:
Lymphodepletion (LD)

Day –35‡Day –7 Day 0

Decentralized 
manufacturing

Screening

Day –7 Day 0

Follow-up

Diffuse large B-cell lymphoma

Follicular lymphoma (FL) / marginal 
zone lymphoma (MZL)

Mantle cell lymphoma (MCL)

Other aggressive lymphomas 
• Burkitt
• Primary CNS lymphoma
• Richter’s transformation

Lymphoma subtypes

Leukapheresis

CAR-T
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• Availability in Flanders/Belgium: via clinical trials
• Local, decentralized manufacturing model in Galapagos Atalanta-1 study

• Local manufacturing
     -> bypassing complex logistic chain

• CAR-T ready for infusion in one week

• Decreased costs

+

+
+



CAR-T cell therapy for lymphoma
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• Availability in Flanders/Belgium: via clinical trials
• Local, decentralized manufacturing model in Galapagos Atalanta-1 study

• First patient, Tom, was treated in March, 2022 



CAR-T cell therapy for lymphoma
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• Availability in Flanders/Belgium: via clinical trials
• Local, decentralized manufacturing model in Galapagos Atalanta-1 study

• As of Nov, 2025, 100 patients were dosed in the Atalanta-1 study

CR PR no response

Kersten et al. ASH (2024)

95%

5%

Efficacy in FL/MZL (n=21)

grade 1-2 grade 3-4

41%

2%

57%

CRS (n=61)

Vermaat et al. EHA (2025)
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• Availability in Flanders/Belgium: via clinical trials
• IMMENSI-T2 study (expected 2026)

• Pharmaceutical company: Kite
• Phase 3: Bispecific CAR-T directed towards CD19 and CD20 vs axi-cel 2L

• Bowery study (expected 2026)
• Pharmaceutical company: J&J
• Phase 3: Bispecific CAR-T directed towards CD19 and CD20 vs axi-cel 2L



• Multiple myeloma
• 2nd most common hematological malignancy
• Malignant proliferation of plasma cells in the bone marrow

CAR-T cell therapy for multiple myeloma
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MULTIPLE 
MYELOMA 

B cell

plasma cell

• Multiple myeloma
• 2nd most common hematological malignancy
• Malignant proliferation of plasma cells in the bone marrow



CAR-T cell therapy for multiple myeloma
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• Multiple myeloma (MM)
• Expresses B-cell maturation antigen
 (BCMA)

• Currently reimbursed in Belgium
• Ciltacabtagene autoleucel (cilta-cel, Carvykti®)

• CAR-T directed towards BCMA
• Pharmaceutical company: J&J
• Essential reimbursement criteria 

• at least 1 line of prior systemic therapy including a PI and IMiD

• patients must be lenalidomide-refractory

• no need for prior exposure to anti-CD38 antibody

• prior BCMA-targeted therapy is not allowed

• prior GPRC5D-targeted therapy (e.g. talquetamab) is not allowed

BCMA

MM

T cell

CAR
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(s)CR VGPR PR no response

23%
22%

22%
33%

standard care

• Efficacy
• Response rate

(s)CR VGPR PR no response

CAR-T cell therapy for multiple myeloma
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San-Miguel et al. NEJM (2023)

8%
73%

15%

cilta-cel



• Efficacy
• Progression-free survival

CAR-T cell therapy for multiple myeloma
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San-Miguel et al. NEJM (2023)



• Efficacy
• Overall survival

CAR-T cell therapy for multiple myeloma
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Jagannath et al. JCO (2025)

? Cure
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• Toxicities
• CRS and ICANS

• Median time to onset: 8 days (1-23)
• Median duration: 3 days

grade 1-2 grade 3-4

24%

1% 75%

CRS

0,0%

20,0%

40,0%

60,0%

80,0%

100,0%

grade 1-2 grade 3-4

ICANS

San-Miguel et al. NEJM (2023)



• Toxicities
• Non-ICANS neurotoxicity (NINT)

• 10-20% of patients
• After 14d

• Cranial nerve palsy
• Guillain-Barré syndrome
• Movement and Neurocognitive Events (MNT)

• <5% of patients
• Can be reversible
• Linked to high CAR-T cell expansion

• Other

CAR-T cell therapy for multiple myeloma
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= home

• Toxicities
• CRS and ICANS currently requires inpatient monitoring

CAR-T cell therapy for multiple myeloma
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Leukapheresis

LD

CAR-T

Bridging Initial
follow-up

Long-term
follow-up

3
days

1-2
months

14
days

up to 15
years

= day clinic = hospital ward= home + day clinic



= home

• Toxicities
• CRS and ICANS monitoring in near-future in an outpatient setting

CAR-T cell therapy for multiple myeloma
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Leukapheresis

LD

CAR-T

Bridging Long-term
follow-up

3
days

1-2
months

14
days

up to 15
years

= day clinic = hospital ward= home + day clinic

Initial
follow-up



• Toxicities
• CRS and ICANS monitoring in near-future in an outpatient setting
 

CAR-T cell therapy for multiple myeloma
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ICANS scoring 
(2x/day)

CRS parameters
(4x/day)

Blood draw @home 
(3x/week)

Rapid Response & 
Telemonitoring team
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• Availability in Flanders/Belgium: reimbursed in CAR-T infusion centers
• Cilta-cel (Carvykti®)



CAR-T cell therapy for multiple myeloma
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• Availability in Flanders/Belgium: via clinical trials
• Local, decentralized manufacturing model in Galapagos Papilio-1 study

• First patient, Christiane, was treated in December, 2023

Day –35‡Day –7 Day 0

Decentralized 
manufacturing

Screening

Day –7 Day 0

Follow-up

• at least 2 lines of prior systemic 
therapy including PI, IMiD and anti-
CD38 antibody

• prior GPRC5D-targeted therapy (e.g. 
talquetamab) allowed (in contrast 
to reimbursed Carvykti®)

Multiple myeloma

Day –6 to Day –4:
Lymphodepletion

Leukapheresis

CAR-T
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• Availability in Flanders/Belgium: via clinical trials
• iMMagine-3 study 

• Pharmaceutical company: Kite
• Phase 3: CAR-T directed towards BCMA (anito-cel) vs standard care 
• 1-3 prior lines of therapy, including PI, IMID and anti-CD38 antibody
• no need for lenalidomide-refractoriness (in contrast to reimbursed Carvykti®)
• no cases of MNT (Parkinsonism) were observed so far

• QUINTESSENTIAL-2 study 
• Pharmaceutical company: BMS
• Phase 3: CAR-T directed towards GPRC5D (arlo-cel) vs standard care
• 1-3 prior lines of therapy, including PI, IMID and anti-CD38 antibody
• Patients must be refractory to lenalidomide
• prior BCMA allowed (in contrast to reimbursed Carvykti®)
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• Acute lymphoblastic leukemia (ALL)
• B-cell ALL (B-ALL)
 -> expresses CD19

• Currently reimbursed in Belgium
• Tisagenlecleucel (tisa-cel, Kymriah®)

• CAR-T directed towards CD19
• Pharmaceutical company: Novartis
• Only for children and young adults up to the age of 25 years

CD19

B-ALL

T cell

CAR
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• Efficacy



CAR-T cell therapy for ALL

53

• Efficacy



• Efficacy

CAR-T cell therapy for ALL
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CAR-T cell therapy for ALL
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• Efficacy



• Efficacy
• Response rate

remission M3 no response

CAR-T cell therapy for ALL
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Maude et al. NEJM (2018)

81%

19%

Efficacy (n=75)



• Efficacy and toxicity
• Response rate / CRS / ICANS

remission M3 no response

CAR-T cell therapy for ALL
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Maude et al. NEJM (2018)

81%

19%

Efficacy (n=75)

grade 1-2 grade 3-4

30%

47%

33%

CRS (n=75)
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• Efficacy
• Progression-free survival and overall survival

CAR-T cell therapy for ALL
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Laetsch et al. JCO (2023)
V Stackelberg et al. Leukemia (2023)

historical 
control
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• Availability in Flanders/Belgium: reimbursed in CAR-T infusion center
• Tisa-cel (Kymriah®)
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• Availability in Flanders/Belgium: reimbursed for B-ALL <25 yr 
EU member state Tisa-cel Brexu-cel

ALL <25 yr ALL >25 yr
Germany
Austria
France
Italy
Czech Republic
Greece
Finland
Greece
Spain
Luxembourg*
Belgium
Slovakia
Portugal
Poland
Sweden
Netherlands**
Ireland
Slovenia
Romania
Croatia
Denmark
Hungary
Malta***
Bulgaria
Estonia
Lithuania
Latvia
Cyprus
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• Availability in Flanders/Belgium: via clinical trials
• CAR-DLI study

• National academic study, with funding from Stand up Against Cancer
• Phase 1: allogeneic CAR-T directed towards CD19

ALLOGENEIC NON-VIRAL
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• Availability in Flanders/Belgium: via clinical trials
• CAR-DLI study

• National academic study, with funding from Stand up Against Cancer
• Phase 1: allogeneic CAR-T directed towards CD19

HOME 
GROWN
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• Availability in Flanders/Belgium: via clinical trials
• CARTALLEU study

• Multinational academic study, with funding from ATTRACT
• Phase 2: autologous CAR-T directed towards CD19 (varnimcabtagene autoleucel, var-

cel)
• Local, decentralized manufacturing
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B-cell hematological malignancies 
(lymphoma, multiple myeloma, ALL), for 
which CAR-T cell therapies are available, 

account for <10% of all cancers

“
“
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• To date, no CAR-T cell therapy has been granted regulatory approval 
for solid cancers

• In 2025, >250 clinical trials of CAR-T cell therapy for solid tumors were 
registered on ClinicalTrials.gov

• Only a limited number of studies have currently entered the late phase 
clinical trial stage



CAR-T cell therapy for solid cancers

66

• To date, only one late-stage RCT of CAR-T cell therapy in solid tumors 
has been published 
• Claudin-18.2-targeted CAR-T for gastric cancer
• Phase 2, randomized

Qi et al. Lancet (2025)
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70
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CAR-T cell therapy for solid cancers
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CAR-T cell therapy for auto-immune diseases
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• To date, no CAR-T cell therapy has been granted regulatory approval 
for auto-immune diseases

• Early clinical trials indicate that CAR-T cell therapy can represent a 
curative paradigm shift



CAR-T cell therapy for auto-immune diseases
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Autoreactive B-cells play a key role in the 
pathogenesis of auto-immune diseases, 

providing a strong rationale for B-cell-directed 
CAR-T cell therapies in these disorders

“
“
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• To date, no CAR-T cell therapy has been granted regulatory approval 
for auto-immune diseases

• Early clinical trials indicate that CAR-T cell therapy can represent a 
curative paradigm shift
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• To date, no CAR-T cell therapy has been granted regulatory approval 
for auto-immune diseases

• Early clinical trials indicate that CAR-T cell therapy can represent a 
curative paradigm shift

• Examples are systemic lupus erythematosus (SLE), rheumatoid arthritis 
(RA), auto-immune neurological diseases (myasthenia gravis, multiple 
sclerosis, etc.)
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• First patient possibly cured of severe refractory lupus by CD19-directed
CAR-T cells

Mougiakakos et al. NEJM (2021)



CAR-T cell therapy for auto-immune diseases
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• Motoric recovery of a wheelchair-bound patient with severe
treatment-refractory auto-immune neuropathy following CD19 CAR-T
cell therapy

Motte et al. Lancet Neurol (2025)




