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Immune Checkpoints

Adapted from Kyi C and Postow M. FEBS Letters 2014; 588:368–76 
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PD-1/PD-L1

• Immuno-oncology

� PD-L1 IHC as a predictive biomarker ?

Anti-PD -1
• Nivolumab (Opdivo) (BMS)

(melanoma, NSCLC, RCC)

• Pembrolizumab (Keytruda) (MSD)
(melanoma, NSCLC)

• Pidilizumab (Curetech)
• AMP-224 (Amplimmune, GSK)
• AMP-514 (Amplimmune)
• PDR001 (Novartis)

Anti-PD -L1
• Atezolizumab (Tecentriq) (Roche)

(urothelial cancer, NSCLC)

• BMS-936.559
• MEDI4736 (MedImmune, AZ)
• Avelumab (Merck, Pfizer)

Mahoney K.M et al. Clin.Ther. 2015

FDA approved



Blocking PD-L1 Unleashes Immune Response
Atezolizumab in Patient with Renal Cell Carcinoma

CD8 on treatment ~4 weeks
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PD-L1 can be expressed in two Ways
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PD-L1 IHC assays on the market

• Commercially available PD-L1 IHC kits

Clone Evaluation Pharma Therapy

28-8 (Rb)
PharmDX

TC FDA Complementary Dx (BMS) Nivolumab (Opdivo®) 

BMS-936.559 

22C3 (Ms)
PharmDX

TC FDA Companion Dx (MSD) Pembrolizumab 
(Keytruda®)

SP142 (Rb) TC & IC FDA Complementary Dx (Roche) Atezolizumab (Tecentriq®)

SP263 (Rb) TC & IC Durvalumab
Nivolumab (Opdivo®)



PD-L1 IHC assay implementation in 
the lab

• Implementation validation commercial kits
– Verification of accuracy

– Precision testing



PD-L1 IHC: Accuracy
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PD-L1 IHC: Tonsil – germinal center

22C3 28-8 SP142 SP263

CD8CD4 CD68 CD11c



Tumor: Similar PD -L1 TC staining pattern

28-822C3

SP142 SP263



Tumor: Different PD -L1 staining pattern
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Different PD -L1 assays

• Further comparison is needed
– FDA blueprint phase II ongoing

• Clinical relevance of the observed differences?
• Commercial kits VS LDT 

– Always comparison with the approved kit or use the kit without 
modification.





PD-L1 IHC Evaluation by the
Pathologist

– Pathologist
» % PD-L1 + in tumor zone

» PD-L1 tumor signal (membranous/any intensity )

» PD-L1+ tumor cells and/or PD-L1+ immune cells ( 
SP-142)

– Different cut-offs for PD-L1 positivity
• Per kit
• Per tumor type 

– NSCLC
» 22C3 : ≥ 50% TC
» 28-8 : ≥ 1% TC
» SP142 : ≥ 50% TC (TC3) or ≥ 10% IC (IC3)  



PDL1  SP-142     IC Staining - Aggregates
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HistoPattern: Often intra-epithelial immune cells 

PDL1   SP-142     IC Staining – Single Cell Spread

IC single cell spread in 
a tumor cell group 

20x20x



The Pattern estimation is the translated to

the the final % IC score 
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Sample Types Used for PD-L1 Analysis 

in NSCLC & Bladder Cancer  
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IC0 Negative
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IC aggregate type IC2 Pattern in less  then half of tumor area
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IC aggregate type IC3 Pattern in more then half of the tumor area

PDL1  SP142



IC single cell spread IC3
Patten in more then half of 

tumor area

PDL1  SP142
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Bladder Cancer Resection



Bladder Cancer Resection 
PD-L1 Positive TC and IC Staining PDL1  SP142



Lancet 2016





• The PDL1 Tumor cell (TC) staining of 28-8, 22C3 and SP263 
show a good correlation if done with the correct detection system

• This indicates that selection of patients for PDL1  TC expression 
can be done by one of these validated assays.

• The PDL1 SP142 shows lower TC staining but a crisp IC staining

• PD-L1 scoring SP142 will be the first PDL1 IC assay.

• Pattern approach helps for IC scoring

Conclusions
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