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• Poor prognostic factors (ERneg, PRneg, high grade, LN+)  are 
associated with higher T cell infiltrates at diagnosis

• Higher numbers of CD8+ TILs and a higher CD8+ T 
cell/FoxP3+ Treg ratio predict better clinical outcomes 
(cPR, DFS, OS), except for ER+ BC

• TNBC and HER-2+ breast cancers are high value targets for 
cancer immunotherapy

--No approved targeted therapies for TNBC
--Potentially synergistic targeted therapies in

HER-2+ BC

• ER+ breast cancers present the challenge of transforming 
tumors from cold to hot



Clinical versus Intrinsic Breast Cancer Subtypes



Immunologic Features of Breast Cancer Subtypes
Breast Cancer Subtype Clinical Phenotype Immunologic Phenotype

Luminal A 90% ER+ 89% PR+
14% HER-2+ Lymphocyte predominant 2.9%

Median stromal TILs 10%
Median intratumoral TILs 1.5%
TILs at Dx not predictive

Luminal B 98% ER+ 82% PR+
24% HER-2+

HER-2-enriched 38% ER+ 20% PR+
72% HER-2+

Lymphocyte predominant 11.1%
Median stromal TILs 15%
Median intratumoral TILs 3%
TILs at Dx predictive of response

Basal-like
(includes 70-80% TNBC)

8% ER+ 7% PR+
7% HER-2+

Lymphocyte predominant 10.6%
Median stromal TILs 20%
Median intratumoral TILs 5%
TILs at Dx predictive of response

Kroemer G et al. Nature Med 2015 21: 1128-38.



Targeting the PD-1 Pathway in Breast Cancer
TNBC and HER-2+ BC are high value targets 
for cancer immunotherapy: 

• Higher rates of mutational complexity

• Presence of PD-1+ and PD-L1+ TIL

• Several potentially synergistic targeted 
therapies

• Trastuzumab/Pertuzumab

• TDM1, Sacituzumab

• Bevacizumab (ex US)

ER+ breast cancers present the challenge of 
transforming tumors from cold to hot

Microarray, TCGA Data





























Selected Promising Combination 
Immunotherapies for Breast Cancer		

	

Tumor	infiltrated	
with	T	cells	
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Important Variables:

Drug

Dose

Sequence
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mutated vs. shared Ags
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Conclusions
• Breast cancer can be immunogenic, most breast tumors are not

• Multiple layers of regulation within the TME shut down tumor 
immunity

• Standard cancer therapies can augment the activity of 
immunotherapies 

• The future is in combination immunotherapies which should have 
synergistic clinical activity but may come at a toxicity cost

• We need to do smart trials elucidating immunologic mechanisms of 
response and resistance in patients 


