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After years of controversy,….. 

 

Immunotherapies have become the hot new thing in cancer drug development  

      

  2013                  checkpoint inhibitors 

 

     . Ac anti- CTLA-4 

     . Ac anti- PD-1 

      . Ac anti- PD-L1 

     

    Melanoma approved   

    Lung cancer (NSCLC) approved           

    Renal cancer      Lung cancer (SCLC)  

    Bladder cancer     MSI+ colorectal cancers 

    Head and neck     Merkel cell carcinoma 

    Hodgkin disease     Mesothelioma 

    Gastric / oesophagus cancer     Hepatocarcinoma 

    Ovarian cancer   Triple negative breast cancer 

 

         

 From bench to bedside 



Anti-PD-1 ou anti-PD-L1 : 107 open studies 

Juin 2016 

Immunotherapies have become the hot new thing in cancer drug development  

 Clinical Trials with immune checkpoint inhibitors 

 



 Ac anti-PD-1 

(BMS) 
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 Objective response to anti-PD-1/PD-L1 therapy  

(Sunshine J et al , Curr Op Pharmacol 2015) 



Adapted from Suzanne Topalian at 2016 ASCO Annual Meeting 

 Biomarkers to predict the response to ICI 

PD-L1 



response 

progression 

tumor invasive margin CD8 
(Tumeh PC et al. Nature 2014)  

before after 

 The immune infiltrate as a biomarker 
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 CRC and ICI 
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 CRC and ICI 



  

Adapted from Johanna Bendell at 2016 ASCO Annual Meeting 

Colorectal cancers (MSS) 

Rational: intratumoral T-cell accumulation and MHC I upregulation 

 CRC and ICI: potential combinations  



(Dunn et al. 

Nature Immunol. 2002)

(Dunn et al. 

Nature Immunol. 2002)

(Dunn et al. 

Nature Immunol. 2002)

Elimination Equilibrium Escape 

 The concept of immunosurveillance 

change of paradigm 

-> The exhausted T cells  are not completely disconnected  

  can be turned on ++ 

The tumor process  



cohorts of colorectal cancer patients (> 600 patients) 

(Pagès F et al. New England J Med, 2005)  

(Galon J et al, Science 2006) 

(Pagès F et al, J Clin Oncol 2009) 

(Mlecnik B et al, J Clin Oncol 2011) 

(Fridman H et al, Nat Rev Immunol 2012) 

(Bindea G et al, Immunity 2013) 

(Anitei G et al, Clin Cancer Res 2014) 

(Bindea G et al, Science Transla Med 2016) 

(Mlecnik B et al, Immunity in press) 

 

clinical outcome 

CT

IM

CT

IM

-> combination of large scale analyses  (Integrative Cancer Immunology) 

Cytotoxic T lymphocytes (CD8) & memory T lymphocytes (CD45RO)  

  in the tumor and the invasive margin have a major influence 

 on clinical outcome 



Combining the tumor regions increase the accuracy for prognosis 

*** 

HR=2.4 HR=2.9 HR=6.7 

A B C 

CT

IM

CT

IM

Each tumor region is informative 

 Results 



. The Tumor is divided in tiles (500-700 /tumor)  
 
. Histogram to check the intensity of the stained cells detected 
 
. A map for the immune cell densities is created 

 From bench to bedside 



Immunomonitoring Plateform 
HEGP, Paris, France 

Immunohisto.  

Automate 

High resolution 

Scanner  

Whole slide image  

analysis software 

virtual microscopy 

to determine the immune densities on tissue sections 

in a routine setting (whole slide analysis) 

To translate into the clinic 

 From bench to bedside 
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.  What could be the positioning of the IS in CRC patients ? 

 

 

1) Companion or complementary diagnostic in MSS patients  

 

treated with  combination therapies (eg. anti-PD-L1 and MEK inhib.) ? 

 The immunoscore in clinical practice 



.  What could be the positioning of the IS in CRC patients ? 

 

 The immunoscore in clinical practice 

2) UICC TNM Stage II:  

 

 to predict the patients at high risk of relapse 

That could benefit for an adjuvant therapy 



.  What could be the positioning of the IS in CRC patients ? 

 

 The immunoscore in clinical practice 

3) UICC TNM Stage III:  

 

to predict the patients at very low risk of relapse 

that should not be treated 



.  What could be the positioning of the IS in CRC patients ? 

 

 The immunoscore in clinical practice 

3) UICC TNM Stage III:  

 

to predict the patients at very low risk of relapse 

that should not be treated 

TNM Stage III 
-> 30% of stage III patients 

without adjuvant treatment  

will not relapse  

(Moertel et al. NEJM 1990) 

observation 
5-FU+Lev. 

treated 



Conclusion   

. The immune system is now recognized as a major player in the control of the 
tumor process 
 
. Immunotherapy has now gain a forefront position in cancer drug development 

 

. There is a need for biomarkers to influence treatment decisions 

 

. The Immunoscore could be one of the first to integrate the clinical practice 
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