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Solid predictive biomarkers of response or resistance to IO 
treatment are lacking

What do we have so far?

Å PD-L1 IHC

Å Tumor Mutational Burden (WES/WGS or targeted panel seq)

Å TIL (IHC)

ÅGene Expression Profiling
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PD-L1 on human tumor cellsmediatesT cell inhibition

PardollDM, Nat Rev Cancer  2012



Categorical vs continuous biological variable as predictive biomarker of therapeutic benefit

Ross Camidgeet al., Nat Rev ClinOncol 2019
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Kerr, K. J Thor Oncol 2018

Five-drug PD-L1 assay trial-validated combinations



PD-L1 as a Biomarker: A summumin complexity

ÅEpitope stability
ÅDistribution (patchy versus diffuse)
ÅDifferent antibodies and platforms
ÅDifferent thresholds for expression
Å Interobserverreadability

Technical: Assay1,4,5

Å Inter and intratumorheterogeneity
Å Inducible and dynamic (IFN, post-treatment)
ÅCell type (immune cell versus tumor versus both)
ÅLocation (membrane versus cytoplasm)

Biology: PD-L11-3

Å Interval between tissue and treatment (archived versus fresh)
ÅPrimary versus metastatic disease
ÅSome circumstances not amenable to obtaining any tissue
ÅCertain biopsy methods result in poor tissue quality/quantity 

Logistics: Tissue1,8,9

Expression of PD-L1 is heterogeneous1

Abs are not identical: >25% discordant1,6,7

Challenges 
Surrounding 
Biomarker

IFN= interferon; PD-L1= programmed death ligand 1.
1. McLaughlin J et al. JAMA Oncol. 2015  doi: 10.1001/jamaoncol.2015.3638. [Epubahead of print]. 2. HeskampS et al. Cancer Res. 2015. [Epubahead of print]. 3. PardollDM. Nat 
Rev Cancer. 2012;12:252-264. 4. Wilson BE et al. J ImmunolMethods. 1991;139:55-64. 5. Phillips T et al. ApplImmunohistochemMol Morphol. 2015;23(8):541-549.  6. RimmD et al. 
Breast Cancer Res Treat. 2014;147(2):457-458. 7. VelchetiV et al. Lab Invest. 2014;94(1):107-116.  8. Check W. Cap Today. 2010. 9. WarthA et al. Recent Results Cancer Res. 
2015;199:71-84. Courtesy of Martin reck



PD-L1 Immunohistochemistry: 
Results from the Blueprint 2 project

Tsao et al., JTO 2018



Potential explanations why PD-L1 expression might not predict 
benefit from PD-1/PD-L1 inhibition 

Ross Camidgeet al., Nat Rev ClinOncol 2019

Å PD-L1 IHC is a validated and approved biomarker
ÅLǘ ƛǎ ǘƘŜ ƻƴƭȅ ΨŘǊǳƎ ǎǇŜŎƛŦƛŎΩ ōƛƻƳŀǊƪŜǊ
Å Clinically it can be reliably delivered
Å It does enrich for treatment benefit

Å But it is not perfect
Å Implementation can be complicated
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Estimateof the neoantigenrepertoirein humancancers

Alexandrov, Nature 2013; Schumacher & Schreiber Science 2016


