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Cancer vs Immune System: The 3 Es

Nature	Immunology,	3,	991-998;	2002
3



4

TILs: Tumor Infiltrating Lymphocytes



u Simpler and Inexpensive (as compared to mIHC, GEP, scRNAseq etc)

u Can be used on FFPE tissue (e.g. archival samples from RCTs)

u Needs a light microscope plus trained pathologist; no extra setup needed

u Proven to be reproducible (e.g. excellent inter-observer concordance for stromal-
TILs in TNBC)

u Tracks well with other immune biomarkers, such as PD-L1
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TILs: Advantages as a biomarker

{Loi S	et	al.	ESMO.	2021}
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TILs as Prognostic Biomarker

TILs have prognostic impact in numerous cancers, including Ovarian, 
Colorectal, Melanoma, HCC, Breast, Lung et cetera



7{Zhang L et al, NEJM, 2003}



Figure: Intratumoral (not peritumoral) CD8+ infiltration is 
associated with improved MCC survival 

{Paulson et al, J Clin Oncol, 2011} 8



9{Galon J et al, Science, 2006}
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Immunoscore in CRC

{Angell HK et al, CCR, 2020}



Prognostic impact of Immunoscore in stage III CRC

11{Mlecnik B et al, J Clin Oncol, 2020}



12{Mlecnik B et al, J Clin Oncol, 2020}
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TNM-Immune (CRC)

{Pages F et al, Lancet, 2018}
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{Loi S	et	al.	ESMO.	2021}

TILs Quantification: Example



15{Loi S et al. JCO. 2019}



16{Adams S et al. J Clin Oncol. 2014}



17{Adams S et al. J Clin Oncol. 2014}
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TILs as predictive biomarker
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Predictive Biomarkers for ICI

• Pre-existing adaptive immune response is considered a 
prerequisite for efficacy of PD-1/PD-L1 blockade. 

• Most immunotherapy biomarkers (such as PD-L1, immune GEP, 
TILs) are measuring pre-existing immune activity in the TME. 

• Ideal predictive biomarker goes beyond just enriching for 
responders and should allow a binary decision (Yes/No) in terms 
of choosing therapy. e.g. BRAF V600 mutation for selecting BRAFi
in metastatic melanoma



Melanoma: CD8+ (at IM) correlates with response

20{Tumeh PC	et	al.	Nature.	2014}



Melanoma: TILs and PD-(L)1 mostly track together

21{Tumeh PC	et	al.	Nature.	2014}
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{D'Angelo	SP,	Bhatia	S	et	al.	JITC 2020}

Currently, there are NO clinically useful biomarkers 
to predict ICI response to MCC 
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Combining biomarkers may improve predictive utility
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ORR with Avelumab in metastatic Merkel cell carcinoma 

{D'Angelo	SP,	Bhatia	S	et	al.	JITC 2020}



Frequency of peripheral MCPyV-specific CD8 T cells 
predicts anti-PD-1 response
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Tumor Immune Infiltrate: More than just lymphocytes!



27{Thorsson V et al, Immunity, 2019}



Reminder: Cancer Immunotherapy is not just ICIs

28[Bhatia	S	et	al;	Annual	SITC	meeting;	2019]	
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TILs can have dynamic changes with therapy



30[Bruni	D	et	al;	Nat	Rev;	20120]	
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Overlap between Immune Signatures

[Bruni	D	et	al;	Nat	Rev;	20120]	



u Inexpensive (needs a H&E slide); good reproducibility; tracks well with other immune 
markers such as PD-L1. 

u Prognostic impact of TILs is well established in several cancer types; TNM-
immunoscore is being adopted in colon cancer staging.

u However, tumor-immune interactions are complex, with multiple types of immune cells 
and signatures affecting outcomes. 

u Data on TILs to predict responses to immunotherapy is emerging rapidly. Stay tuned!! 
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TILs as a biomarker: Summary


