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L’immunité du patient cancéreux

 Le système immunitaire reconnait et réagit contre le 

cancer

 La réponse immune anti-tumorale est contrôlée par des 

mécanismes de régulation et tolérance

 Certaines réponses inflammatoires peuvent promouvoir

la progression du cancer 

 Une meilleure compréhension de ces mécanismes a 

permis le développement de l’immunothérapie



Immuno-oncologie

 Importance des lymphocytes infiltrant les tumeurs

Loi et al. JCO 2013

Stromal TIL %: area occupied by 
mononuclear inflammatory cells 
over total stromal area.

Intratumoral TIL %: area occupied 
by mononuclear inflammatory 
cells over total tumor cell area.



Immuno-oncologie

 Les lymphocytes T reconnaissent différents

antigènes tumoraux

Coulie et al. Tumour antigens recognized by T lymphocytes: at the core of cancer immunotherapy. 

Nature Reviews 2014
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Immuno-oncologie

Abbas.Cellular and Molecular Immunology. Eigth Edition. Elsevier

 Lymphocytes T anti-tumoraux



Caractéristiques des cellules cancéreuses

Hanahan & Weinberg, Cell 2000



Caractéristiques des cellules cancéreuses

Hanahan & Weinberg, Cell 2011

Targets of 
therapeutic 

immuno-
modulatory 
strategies



Le concept d’immunosurveillance

Zitvogel. et al. Nature Reviews Immunology. 2006



Echappement à la réponse immune anti-tumorale

Davies M. Cancer Manag Res. 2014
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Développement de l’immunothérapie



Contribution to the knowledge of sarcoma. William Coley M.D. Annals of surgery. 1891

From infection to immunotherapy



From infection to immunotherapy



Développement de l’immunothérapie



Immunothérapie contre le cancer 

20142013



Immunothérapie contre le cancer



Inhibiteurs de point de contrôle



Immunothérapie contre le cancer

Nature 2012. 

Activation

Inhibition

Inhibitory receptors are the 
target of immune checkpoint 

blockade agents



Immunothérapie contre le cancer

Marabelle A. Symp iTox. 2017



LA RÉPONSE IMMUNE ANTI-

TUMORALE
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La réponse immune anti-tumorale

Chen & Mellman.Immunity2013

The cancer immunity cycle



Activation des lymphocytes T

Sharma & Allison. Science 2015



Activation des lymphocytes T

Nature Reviews. Immunology 2017



La réponse immune anti-tumorale

Chen & Mellman.Immunity2013

The cancer immunity cycle

Anti-CTLA-4

Anti-PD-1/PD-L1



Inhibiteurs de point de contrôle imunitaire



Immunothérapie en Belgique

Courtesy of Sandrine Aspeslagh
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Perspectives 



Le concept des tumeurs “chaudes” et “froides” 



COLD and HOT tumors 

Cold Tumors
- No pre-existing immunity

- No tumor immune infiltrates
- Immunosuppresive cells

- No PD-L1 expression
- No immune recognition 

Hot Tumors
- Pre-existing immunity

- Tumor immune infiltrates
- PD-1/PD-L1 expression

- Immunogenic neoantigens

Cancers considered as “hot”
Bladder cancers, head & neck cancer, 

kidney cancer, melanoma and lung 
cancer 

SENSITIVE TO ICB

Cancers considered as “cold”
Glioblastoma, pancreatic, ovarian, 

prostate cancer 



Convertir les tumeurs “froides” en “chaudes”? 

Sharma and Allison. Science 2015

Combination therapies 
with agents that create 

immunogenic tumor 
microenvironment

Non immunogenic tumor 
microenvironment 

Immunogenic tumor 
microenvironment 



Enhancing immunotherapy: The race to 

make “Cold” tumors “Hot”

Harris SJ, Brown J, Lopez J, Yap TA. 

Immuno-oncology combinations: raising the tail of the survival curve.Cancer Biol Med.2016



Combinaisons synergiques

  enhancing the potential of the immune system in cancer 

Allard et al. Immuno-oncology-101: overview of major concepts and translational perspectives. Seminars in Cancer Biology 2018



Combinaisons synergiques

PRIMING 
& ACTIVATION

phase 

MIGRATION 

EFFECTOR 
phase



Nivolumab after induction treatment in 

metastatic TNBC- TONIC trial

Kok M. et al. ESMO 2017



Intra-tumoral cancer immunity priming

Haanen John B.A.G. Cell 2017



Cell Volume 170, Issue 6, September 2017 

Oncolytic Virotherapy Promotes Intratumoral T Cell 

Infiltration and Improves Anti-PD-1 Immunotherapy
Antoni Ribas, Reinhard Dummer, Igor Puzanov, Ari VanderWalde, Robert H.I. Andtbacka, Olivier Michielin, Anthony J. Olszanski, Josep Malvehy, 
Jonathan Cebon, Eugenio Fernandez, John M. Kirkwood, Thomas F. Gajewski, Lisa Chen, Kevin S. Gorski, Abraham A. Anderson, Scott J. Diede, 

Michael E. Lassman, Jennifer Gansert, F. Stephen Hodi, Georgina V. Long



Nature Reviews 2015

Synergistic effects of combined immunotherapies 

Immunothérapies: combinaisons synergiques



Immunothérapies: combinaisons synergiques

Comprehensive analysis of the clinical immuno-oncology landscape. Ann Oncol. 2017



Perspectives : cancer-immune phenotypes

Chen & Mellman. Nature 2017



Perspectives 

 Immune precision medicine to guide therapy

Tumor 
immune 

infiltration

Tumor 
immune 

biomarkers

Serologic 
immune 
markers

Mutational 
and 

neopitope
burden

Microbiome




