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Biomarker Testing for Immunotherapy 
in Advanced/Metastatic TNBC

• PD-L1

• Tumor mutation burden (TMB)

• Microsatellite instability (MSI)/mismatch repair deficiency (dMMR)
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PD-L1 in Advanced/Metastatic TNBC
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PD-L1 in Advanced/Metastatic TNBC

• KEYNOTE-355: the addition of pembrolizumab to chemotherapy 
improved PFS and OS in patients with PD-L1+ TNBC

• PD-L1 positivity by immunohistochemistry (IHC) is defined as a 
combined positive score (CPS) ≥10, using an FDA-approved assay

• CPS = number of PD-L1+ tumor cells + number of PD-L1+ immune cellsa x 100 
total number of tumor cells

• Assay: PD-L1 IHC 22C3 pharmDx assay (“22C3 assay”)
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PD-L1 IHC with the 22C3 assay
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Locally 
advanced 
TNBC

22C3 Positive (CPS >10)

PD-L1 IHC with the 22C3 assay
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Locally 
advanced 
TNBC

22C3 Positive (CPS >10)

Metastatic 
TNBC to 
chest wall

22C3 Negative (CPS <10)

PD-L1 IHC with the 22C3 assay



A word on atezolizumab and the SP142 
assay in advanced/metastatic TNBC
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• IMpassion130: the addition of atezolizumab to nab-paclitaxel 
improved outcomes in patients with PD-L1+ TNBC

• Indication was voluntarily withdrawn in 2021

• PD-L1 positivity by (IHC) is defined as an immune cell (IC) score ≥ 1

• IC score = percent of tumor area occupied by PD-L1+ immune cellsa

• Assay: Ventana PD-L1 (SP142) assay (“SP142 assay”)
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a lymphocytes, plasma cells, macrophages, and neutrophils, in tumor-associated stroma
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Specimen Considerations for PD-L1 
Biomarker Testing

• PD-L1 testing should be performed on the metastatic tumor, if 
available, but testing on primary tumor is acceptable

• When considering metastatic sites to test for PD-L1, it is preferable to 
prioritize extrahepatica sites or the primary tumor, if available

• PD-L1 testing should not be performed on fine needle aspirate cell-
block specimens or decalcified bone

20



Specimen Considerations for PD-L1 
Biomarker Testing

• PD-L1 testing should be performed on the metastatic tumor, if 
available, but testing on primary tumor is acceptable

• When considering metastatic sites to test for PD-L1, it is preferable to 
prioritize extrahepatica sites or the primary tumor, if available

• PD-L1 testing should not be performed on fine needle aspirate cell-
block specimens or decalcified bone

21



Specimen Considerations for PD-L1 
Biomarker Testing

• PD-L1 testing should be performed on the metastatic tumor, if 
available, but testing on primary tumor is acceptable

• When considering metastatic sites to test for PD-L1, it is preferable to 
prioritize extrahepatica sites or the primary tumor, if available

• PD-L1 testing should not be performed on fine needle aspirate cell-
block specimens or decalcified bone

22

a metastases to the liver are often non-inflamed



Specimen Considerations for PD-L1 
Biomarker Testing

• PD-L1 testing should be performed on the metastatic tumor, if 
available, but testing on primary tumor is acceptable

• When considering metastatic sites to test for PD-L1, it is preferable to 
prioritize extrahepatica sites or the primary tumor, if available

• PD-L1 testing should not be performed on fine needle aspirate cell-
block specimens or decalcified bone

23

a metastases to the liver are often non-inflamed



Measures of Genomic Instability in 
Advanced/Metastatic TNBC
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Measures of Genomic Instability in 
Advanced/Metastatic TNBC

• Tumor mutation burden (TMB)-higha status  

• Microsatellite instability (MSI)-high status 

• Mismatch repair protein deficiency (dMMR)
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a TMB-high > 10 mutations per megabase

Result of genomic instability

Causes of genomic instability

~2% breast cancers

~5% breast cancers



Fusco MJ, West HJ, Walko CM. Tumor Mutation Burden and Cancer Treatment. 
JAMA Oncol. 2021;7(2):316. 



• Single-agent pembrolizumab is approved for patients with 
TMB-high, MSI-high or dMMR advanced solid tumors, 
irrespective of histology 

• First tumor agnostic approval of immunotherapy (ie, approval 
for advanced solid tumors of any primary site)

• Accelerated approval for single-agent dostarlimab for dMMR
advanced solid tumors, irrespective of histology (2021)

30
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Assays to Determine TMB, MSI, and 
MMR Status

• TMB is included in most next-generation sequencing assays used 
to evaluate the presence of actionable mutations  
• The FoundationOneCDx assay (Foundation Medicine, Inc.) is FDA-

approved as a companion diagnostic assay for TMB 

• MSI status is determined by PCR

• dMMR is determined by mismatch repair protein IHC
• The Ventana MMR RxDx Panel was granted FDA approval as a 

companion diagnostic to determine MMR status for use of dostarlimab
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Biomarkers for Immunotherapy in 
Early-stage TNBC
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Biomarkers for Immunotherapy in 
Early-stage TNBC

• None at this time!
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N Engl J Med 2020; 382:810-21, visual abstract

Higher %pCR, event-free survival, and overall survival 
IRRESPECTIVE of PD-L1 status
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Tumor infiltrative lymphocytes (TILs)

• An emerging prognostic biomarker in early breast cancer

• Stromal TILs in primary tumors is prognostic in early TNBC and HER2+ 
breast cancer

• TILs have not been validated to direct clinical decision-making for 
chemotherapy or immunotherapy

• Biomarker assessment, including repeat receptor profiles 
(ER/PR/HER2) and PD-L1 status as well as NGS should be considered 
at first relapse (LE: 3).
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Disease free survival Distant-disease free survival Overall survival

Increasing TILs → Increasing TILs → Increasing TILs →
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Standardized approach for 
TILs evaluation in breast 
cancer.

R. Salgado et al. Ann Oncol 2015;26:259-271

© The Author 2014. Published by Oxford University 

Press on behalf of the European Society for Medical 

Oncology. All rights reserved. For permissions, please 

email: journals.permissions@oup.com.



Micropapillary breast carcinoma with minimal (1%) TILs

NO Lymphocytes in 
cancer stromal space



Micropapillary breast carcinoma with moderate (30%) TILs

Lymphocytes in cancer 
stromal space



HER2+ carcinoma with brisk (90%) TILs

Lymphocytes in cancer 
stromal space

Cancer cell 
nest



TILs in the WHO Classification of 
Breast Tumours, 5th Ed. (2019)



TILs in the WHO Classification of 
Breast Tumours, 5th Ed. (2019)

• TILs recognized as a prognostic biomarker 
in early stage TNBC 

• But, there is still a need for society-level 
guidelines and training



Summary

• PD-L1 and TMB are predictive biomarkers for immunotherapy in 
advanced/metastatic TNBC 

• Currently no predictive immune biomarkers for early-stage TNBC

• TILs are a favorable prognostic biomarker in early TNBC, but are not 
ready for clinical decision making
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