
Fundamental mechanisms 
of tumor immune evasion: 

 A summary for the clinician 

Pedro Berraondo 
 

Program of Immunology and Immunotherapy 
 

Center for Applied Medical Research (CIMA) 
 

Pamplona Spain 

 

mailto:pberraondol@unav.es


Successful antitumor immune response 
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Mueller MM et al. Nat Rev Cancer. 2004 Nov;4(11):839-49. 
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Cancer immunosurveillance and immunoediting 



An emerging hallmark of cancer 

Hanahan et al. Cell. 2011 Mar 4;144(5):646-74.  



Fundamental immune escape mechanisms 

A) Tumor variants invisible to the immune system 

1) Alteration of the antigen-processing machinery 
 

2) Tumor variants with reduced sensitivity to immune effectors 

 

B) Tumor variants that suppress the antitumor immune response 
 

3) Infiltration of suppressor myeloid cells 
 

4) Infiltration of T regulatory cells 
 

5) Production of immunosuppressive factors 
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Adapted from Drake et al. Adv Immunol. 2006;90:51-81.  



Tumor variants with reduced 
sensitivity to immune effectors 
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Infiltration of T regulatory cells 
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Infiltration of T regulatory cells 
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Infiltration of T regulatory cells 
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Infiltration of suppressor myeloid cells 
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Myeloid-derived suppressor cells 
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Myeloid-derived suppressor cells 
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Tumor-associated macrophages 
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Tumor-associated dendritic cells 
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Production of immunosuppressive factors 
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Cytokines, Enzimes and Co-inhibitory molecules 
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Indoleamine-2,3-dioxygenase (IDO) 
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CTLA-4 
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PD-1 
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Conclusions 

• Tumor evasion is an emerging hallmark of cancer. 

 

• Tumor variants become invisible to the immune system. 

 

• Tumor and immune cells in the tumor stroma suppress 
antitumor immune response. 
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