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Immunotherapy works in some patients, in most patients it does not. We have tumor 
entities that show low objective response rates like CRC or PDAC. We identified the 
immunosuppressive environment being the main mechanisms of resistance. Therefore 
strategies that target such suppressive mechanisms are being developed clinically. We 
currently evaluate CCR5 blockade in combination with checkpoint inhibition in MSS-CRC and 
PDAC. 
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The major goal of radiotherapy is the induction of tumor cell death. Additionally, 
radiotherapy can function as in situ cancer vaccination by exposing tumor antigens and 
providing adjuvants for anti-tumor immune priming. In this regard, the mode of tumor cell 
death and the repertoire of released damage-associated molecular patterns (DAMPs) are 
crucial. Accumulating evidence suggests that irradiation can induce a delayed type of 
primary necrosis with characteristics of mitotic catastrophe and plasma membrane 
disintegration. DAMPs released by these dying cells stimulate sequential recruitment of 
neutrophils and monocytes in vivo. Key players in this regard appear to be endothelial cells 
revealing a distinct state of activation upon exposure to supernatants of irradiated tumor 
cells as characterized by high surface expression of adhesion molecules and production of a 
discrete cytokine/chemokine pattern. Furthermore, irradiated tumor cell-derived protein 
DAMPs enforce differentiation and maturation of dendritic cells as hallmarked by 
upregulation of co-stimulatory molecules and improved T cell-priming. Thus, the initial steps 
of anti-tumor immune priming in principle can be triggered by radiotherapy, but optimal 
dosing and fractionation of radiotherapy remain controversial. Currently, we are evaluating 
the clinical relevance of these preclinical findings in samples of breast cancer patients 
undergoing breast conserving surgery with or without intra-operative radiotherapy. 
 

 

 


