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Malignant tumor can be rejected by the immune system



CANCER MUTATIONAL LOAD vs IMMUNOGENICITY

Lawrence et al, Nature, July 2013 4 /



Genovese G et al. N Engl J Med 2014;371:2477-2487.

Hematopoietic Clones and Evolution in Three Patients Who 
Subsequently Received a Diagnosis of Myeloid Cancer.
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Evidence for immune mediated killing of cancer in humans: 1. immuno-editing

http://www.retrovirology.com/content/6/1/15/figure/F3


Evidence for immune mediated killing of cancer in humans : 2. tumor infiltrating lymphocytes (TIL)

First controlled trial shows proof the 

therapeutic effect of TIL therapy, the 

results consistently show about a 25-

30% long-term survivors compared to 

5-10% with  “classic” chemotherapy. 

Finally, because 1. the logistics of the 

therapy (autologous ATMP) and 2. 

outgrowth of TILs does not work in 

100% of patients and, most important, 

3. inability to generate TILs from other 

more common tumors that are 

specifically killing tumor cells, this 

therapy is still confined to a few 

expert centers. Note: TILs work in an 

autologous setting. 
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CANCER MUTATIONAL LOAD vs IMMUNOGENICITY



• Autoantigens
• Tolerance

• “Foreign”
• No Tolerance

Active immunotherapyPassive immunotherapy



Induction and continuation of immune response

Immune checkpoint blockade

Exhaustion, contraction 



Hodgkin’s  Disease

Evidence for immune mediated killing of cancer in humans : 3. immune checkpoint blockers



Induction and continuation of immune response

Inflammation in TME

vaccination

Immune checkpoint blockade

Exhaustion, contraction 



MIDRIX
NEO

| MIDRIXNEO: ATMP Design

6 patients with resectable NSCLC
Intrapatient dose escalation
    Dose 1 -> Dose 5
10x106 DC -> 100x106 DC

Brabants et al. Cytotherapy 2018





 

 



Lancet 2024.

Evidence for immune mediated killing of cancer in humans : 4. neoantigen vaccination



CANCER MUTATIONAL LOAD vs IMMUNOGENICITY

Lawrence et al, Nature, July 2013 16 /



• Cytoplasm or membrane 
• HLA restriction

CD19, BCMA

WT1
NY-ESO-1

MAGE

Active immunotherapyPassive immunotherapy



Chimeric antigen receptor T cells



Chimeric Antigen Receptors



CAR-T Cell Therapy for malignancies





73%

90% 1y EFS = 50%CR/CRi = 81%





Immune therapy : CAR-T

Side effects (acute)

• CRS
• ICANS
• Infections
• cytopenias

Side effects (chronic)

• B cell depletion
• Hypogamma
• Cytopenias
• Infections

Durable remissions

• Depth of initial reponse
• Malignancy type

• Potential cure for pediatric 
B-ALL  and B cell 
lymphoma (adult)

• Relapse even after MRD -  
CR is frequent in adult ALL 
en MM

• Tumour burden
• CAR-T levels
• Target antigen expression



CAR-T future optimizations

• Exclusion of Treg, CD4-CD8 ratio
• Short culture to enrich for Tscm
• Point-of-care production
• Bispecific CAR-T
• “humanized” CAR
• Treatment earlier in disease process
• Combine with ICB, cytokines

• (Off the shelf) allogenic CAR-T
• Conditional CAR
• Super CAR-T cells 

• Overexpression: c-jun,..
• knock-out: PD-1,..



F Müller et al. N Engl J Med 2024;390:687-700.

CAR-T Cell Therapy for Autoimmune diseases
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Targeting intracellular autoantigens (WT1 for AML)

AML blasts
(x donors) 

HLA 
Ligandome

WT1

Isolation of 
HLA-peptide+ T 

cells
(healthy donor)

Generate
WT1 specific

TCR transgenic 
T cells
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Thank you!
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