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Alexandrov et al., 2013 

Immunogenic vs. Non-immunogenic 
Tumors  



Immunogenic vs. Non-immunogenic 
Tumors  



Prognostic value of TILs in different  
BC subgroups 

Dieci MV et al. Ann Oncol 2015  all patients (A) ER+/HER2 (B) ER−/HER2− (C) HER2+ (d). 



Predictive value of TILs in 
neoadjuvant trials 

Denkert, Lancet Oncology 2018 



Predictive value of PDL-1 in 
advanced BC trials 



PDL-1in Breast Cancer: 
not a ideal Biomarker? 

• biologic implications and associations of PD-L1 
expression,  

• dynamic changes in expression,  
• heterogeneity in expression on tumor cells and on 

immune cells,  
• prognostic and/or predictive implications  



I-SPY 2 TRIAL: Pembro 4 Arm Schema  



I-SPY 2 TRIAL: Estimated pCR Rate 



KEYNOTE-173: Pembro + CT as 
Neoadj Trial for TNBC: 



KEYNOTE-173: Efficacy 

Loi S, Ann Oncol 2019 (Suppl) 
Schimd P, AACR 2019 (Suppl) 
 
 



KEYNOTE-173: Adverse Events 



GeparNUEVO Study Design 



Primary endpoint – pCR (ypT0 ypN0) 



Subgroup analysis of the window  
cohort 



Immune Related Toxicities  
(Any Grade)  



Loibl et al. Ann Oncol 2019 

TILs and PDL-1 in GeparNUEVO 



GeparNuevo: Response based on 
TMB (Seliger et al, abstract 588)  



KEYNOTE 522 – Study design 



KEYNOTE 522 – Study endpoints 

ESMO 2019 



Baseline Characteristics  

ESMO 2019 



Pathological Complete Response at AI2  

ESMO 2019 



Event free survival at AI2  

ESMO 2019 



Treatment related AEs  
in Neoadjuvant Phase  

ESMO 2019 



Treatment related AEs  
in Adjuvant Phase  

ESMO 2019 



Immune mediated AEs   
In Combined Phase  

ESMO 2019 



Phase III anti PD-1/PDL-1 neoadjuvant 
TNBC Trials 



Future Perspective 



Treg & 
MSDC  
depletion  

 

Proinflammatory 
cytokines 

    T cell function & 
Th1 polarization 

Increase in antigen presentation/ 
crosspresentation via dendritic cells; MHC 
I upregulation; epitope spreading 

Chemo-
therapy 

IL-2 
IFN- 

Chemotherapy: Pleiotropic stimulatory effects on the 
immune system 

CTL Th1 

tumor-antigen release/ 
presentation; danger signal 
release; immunogenic cell 
death 



Drug Effect on immune system 

Taxanes 
• Enhances T cell and NK cell function 
• Increases recruitment of TIL 
• Increase efficacy of immuno-stimulatory agents 

Doxorubicin 

• Induces immunogenic cell death 
• Increases proliferation of CD8 T cells 
• Stimulates antigen presentation by DCs 
• Stimulates MCP1 and M6PR 

Cyclophosphamide  
• Induces immunogenic cell death 
• Suppresses Treg inhibitory functions and restores the proliferative capacity of 

effector T cells and  NK cell cytotoxicity 

Gemcitabine  
• Reduces the number of myeloid suppressor cells  
• Increases the antitumor activity of CD8(+) T cells and activated NK cells 

Oxaliplatin  
• Induces immunogenic cell death 
• Increases MHC I complex 
• Inhibits PD-L2 

Kono et al. Cell Death and Disease 2013 

Refining immunotherapy strategies: 
which is the best CT partner?  



Immunotherapy in (neo)-adj Breast 
Cancer  
  

• Is there a role for improving response to immune checkpoint 
inhibitors by selecting the best chemotherapeutic partner? 

 
• Need for better biomarkers and for an understanding of their 

relationship to one another  
 
• Re-thinking targeted therapies in combination with immune 

checkpoint inhibitors  
 

• Need for selection of adequate endpoints for future clinical trials 
testing immunotherapy in TNBC.  
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