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Breast cancer: immunotherapy goes on stage

Schmid, NEJM, 2018





The cancer immunogram



The cancer immunogram



TILs and mutational load in BC subtypes

Luen, The Breast, 2016



TILs: what if…



Do TILs have validity?

• Analytical validity refers to the accuracy, reliability, 
and reproducibility of the assay as demonstrated by 
preanalytic, technical, and scoring or interpretation
methods

• Clinical validity refers to the ability of a tumor 
biomarker test to divide one population into two or 
more groups that differ either biologically or 
clinically. CV alone is insufficient to recommend 
that the test be used to guide treatment decisions

Harris, JCO, 2016



Pre-defined parameters for TILs evaluation in 
breast cancer

Stromal TILs
Between the tumor
cells but within tumor
stroma

Salgado, Ann Oncol, 2015







Pruneri, Br Cancer Res Treatm, 2016

TILs guidelines in prospective trials: IBCSG 22-00



Stromal TILs ≥20% in node negative TNBC patients 
have excellent 5 yr D-DFS estimated by Kaplan-Meier

92% (95% CI:87%-97%)

Loi, JCO, in press



Clinical utility

• A biomarker-based test has clinical utility if its use is 
associated with a favorable balance of benefits to 
harms compared with treatment of the patient in 
the absence of the biomarker test results

• Benefits may include improvement in survival end 
points (EFS, DFS, PFS, OS)

• A biomarker must contribute clinically useful 
information beyond that already provided by 
clinical or pathologic indicators in standard use, 
unless the new test can provide equivalent 
information at lower cost, less invasively, or with less 
inconvenience or risk. The magnitude of the benefit 
must be clinically meaningful and outweigh risks, 
costs, and/or inconvenience associated with use of 
the test



• If a patient has ER/PgR-positive, HER2-negative (node-
positive or node-negative) breast cancer, the clinician 
should not use TILs lymphocytes to guide decisions on 
adjuvant systemic therapy. Type: informal consensus. 
Evidence quality: insufficient. Strength of
recommendation: strong.

• If a patient has HER2-positive breast cancer or TN 
breast cancer, the clinician should not use TILs to
guide decisions on adjuvant systemic therapy. Type: 
evidence based. Evidence quality: intermediate. 
Strength of recommendation: strong.



The cancer immunogram



Schumacher&Schreiber Science 2015

Tumors with >150 non-syn mut
(10 mut/mb DNA) form neoantigens



Immune infiltration correlates
with tumor somatic variation 

Thorsson, Immunity, 2018



Hellmann, Cancer Cell, 2018

TMB in clinical trials
CheckMate-012 Nivo+Ipi NSCLC



PDL-1 IHC and TMB: towards 
an integrate approach?

ghgh

Rizvi, JCO, 2018 Hellmann, Cancer Cell, 2018



TMB in the real world
INT experience on 35 early NSCLC patients

• Set up
• TAT
• Data interpretation
• Reproducibility





Real world hurts



Workflow
10% standard

Workflow
10% modified



8 hrs MUTATION LOAD (Mutations/Mb): 8.54 24 hrs MUTATION LOAD (Mutations/Mb): 5.63

72 hrs MUTATION LOAD (Mutations/Mb): 9.78 1 week MUTATION LOAD (Mutations/Mb): 7.94

Formalin fixation



Immunotherapy in breast cancer, take-home

• Immunotherapy is entering the clinical arena for BC 
patients

• TILs will be likely included among 
predictive/prognostic biomarkers

• Integrating biomarkers is warranted (GEP, TILs, TMB)
• Clinical practice: cancer centers with a NGS lab 

and large volumes vs, biotech companies
• Tissue workflow critical (IHC for diagnosis HRs, PDL-1, 

ISH, TMB)
• Multidisciplinary team mandatory (surgeons, 

oncologists, radiologists, pathologists, molecular 
biologists) 
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