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Path Road 

ÅSummarized Clinical Trials combining 
Immunotherapy and Radiation (IO+RT) 

ÅTo discuss considerations in RT+IO clinical 
design such as endpoints and response 
criteria  

 

 



Impressive Advancements in Radiation Therapy  
Technology in the Past 100 years   
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Improvements in Radiation Therapy 

ÅMore precise target definition 

ÅCorrection for heterogeneity  

ÅBetter understanding of normal tissue 
tolerance  

ÅImage-guided radiation therapy that 
minimizes normal tissue margins and reduces 
missed target 



Ionizing Radiation 

Historically,  therapeutic application of the IR 
is based on: 

ÅIts cytocidal power 

ÅAbility to selectively target tumors  

 

Radiation affects cancer patients survival: 

ÅImprove LC of the tumor 

ÅDecreasing systemic spread  

 

 



Immunotherapy System 

ÅThe immune system plays a key role in controlling 
and eliminating multiple different types of 
malignancies (Immuno-surveilance) 

ÅAttempts at directly activating the immune 
system with positive stimuli have had a limited 
efficacy 

ÅCheckpoint blockade immunotherapy has 
revolutionized immunotherapy and oncology 

ÅRadiation may promote key steps in the 
development of immune responses 
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Steps to Generate a Cytotoxic Adaptive 
Immune Response 

ÅInflammation, antigen uptake and antigen-
presenting cells (APC) maturation 

ÅMigration to the lymph node and antigen 
processing and presentation 

ÅT-cell priming and clonal expansion 

ÅCytotoxic effector response, tumor clearance 
and memory 

 



Sequence of Steps of Cytotoxic 
Adaptive Immune Response 



Step 1: Inflammation, Antigen Uptake 
  and APC Maturation 



Step 1: Inflammation, Antigen Uptake   
 and APC Maturation 

Radiation induces 
immune-mediated cell 

death and DC 
maturation 



Radiation Modifies  
Antitumor Immune Responses  

    
ÅDNA damage and free oxygen radicals 

ÅInflammatory tumor cell death 

ÅActivation of the damage-associated molecular 
patterns (high mobility group box chromosomal 
protein 1) 

ÅHMGB1 activates antigen-presenting cells 

 
Up regulation of major histocompatibility 
complexes (MHCs) increasing presentation of 
antigens on the surface of tumor cells  



Step 2: Antigen Processing and Cross 
Presentation 

Radiation enhances 
antigen cross 
presentation 

 



Step 3: T-cell Priming and Clonal Expansion 



Step 4: CD8 T-cell mediated Cytotoxicity  

 
Radiation induces FAS 
and up regulates MHC 

 


