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…a novel regulatory mechanism of PD-L1 
expression, but also suggest that PD-L1 3′-UTR 
disruption could serve as a genetic marker to 
identify cancers that actively evade immune 
surveillance and therefore, potentially respond to 
immune checkpoint blockade using antibodies against 
PD-1/PD-L1. 



                         

Success of targeting HER-2 overexpressing  
cancers utilizing an  IHC-based approach 

Similar IHC-approach to screen tumors for  
PD-L1 expression to detect patients who may 
benefit from anti-PD1-PD-L1 therapies 

IHC based detection of PD-L1 

Which tumor histologies  
are responsive to therapy 

Which individual patient may 
benefit from therapy 

Courtesy from Dr. Massimo Barberis 



Since one of the tragic dilemmas of lung cancer is that patients typically 
progress after initial therapy, the number of lung cancer patients who will 
need or want PD-L1 IHC testing to determine if they are eligible for anti-

PD-L1 therapy each year is a very large number.  
 

While the percentage of patients with advanced lung cancer who are strong 

expressors of PD-L1 is not particularly high, there are no clinical 
characteristics to allow clinicians to reliably predict 

the immune status of the tumor and thus it is conceivable that 

almost all patients progressing after initial 
chemotherapy will need IHC testing by surgical pathologists.  





EGFR mutations 
ALK rearrangement 

Immunotherapy 
efficacy 

TKI efficacy 

PD-L1 expression ? 
PD-1 expression ? 
Mutational burden ? 
Cytokines ? 
Lymphocytes ? 

Predictive biomarkers & Drug efficacy in NSCLC  

Biomarker predicts efficacy 

Drug efficacy predicts the best biomarker 

Courtesy from Dr. Giulio Rossi 





Borghaei H et al, NEJM 2015 

Herbst RS et al, Lancet Oncol 2015  

Oncogene addiction 



Chemotherapeutic drugs also can modulate immunecheckpoint expression.  

Doxorubicin has been reported to downregulate PDL1 expression on cancer cell surface, 

whereas paclitaxel and etoposide increase PDL1 expression.  

Other tested drugs such as cisplatin and docetaxel, however, did not have any 

significant effect on PDL1 expression. 

Modulation of PD-L1 Expression by Chemotherapeutic Agents 

Rationale for Combination 

Triggering an Antitumor Immune Response 

Increasing Immune Checkpoint Targets Expression on Tumor Cells 

Decreasing Tumor-Induced Immunosuppression 

Targeting Drug-Resistant Clones 

Maximizing Immune Checkpoint Blockade 



PD-L1 as a predictive immune biomarker: assays, sample 
collection and analysis in NSCLC studies 

PD-L1 
Assay 

Sample 
Source and 
Collection 

Definition 
of 

Positivity† 

Pembrolizumab 

Merck 

• Proprietary IHC assay1  

• Surface expression of 
PD-L1 on tumour 
specimen* 

• Ph I: Fresh tissue 
• Ph II/III: Archival or 

fresh tissue1 

IHC Staining: 
• Strong vs weak 

expression1 

• PD-L1 expression 
required for NSCLC for 
enrollment1 

 
 
 
 
 
Tumour PD-L1 

expression  

• PD-L1+ cut-point: 24% 
(4/7) 

• PD-L1+ ≥0 : 61% 
(23/38) 

Nivolumab 

Bristol-Myers Squibb 

• Dako automated IHC 
assay (28-8 Ab)2 

• Surface expression of 
PD-L1 on tumour cells*  

• Archival3 or fresh tissue 

IHC Staining: 
• Strong vs weak 

expression2,3,4 

• Patients not restricted 
in PD-L1 status in 2nd- 
& 3rd-line3 

• Ph III 1st-line trial in 
PD-L1+2 

 
 
 
 
Tumour PD-L1 

expression: 

• 5% PD-L1+ cut-off: 49% 
(33/68)3 

MPDL3280A 
Roche/Genentech 

• Ventana automated IHC 
assay 

• Surface expression of 
PD-L1 on TILs4 

• Archival or fresh tissue 

IHC Staining intensity  
(0, 1, 2, 3): 

•IHC 3 (≥10% PD-L1+): Ph 
III trial4 

•IHC 2,3 (≥5% PD-L1+)4 

•IHC 1,2,3 (≥1% PD-L1+)4 

•IHC 1, 0, or unknown  
•PD-L1 expression required 
for NSCLC for enrollment 
•x 

TIL PD-L1 expression: 
•11% (6/53) IHC 3 (≥10% 
PD-L1+)  
•75% (40/53) PD-L1 low 

(IHC 1, 0)  

MEDI4736 

AstraZeneca 

• 1st generation or 
Ventana automated 
IHC (BenchMark ULTRA) 

assay (Ventana PD-L1 
(SP263) clone) 5,6 

• Surface expression of 
PD-L1 on TILs 

• PhI: Fresh tissue 

IHC Staining intensity : 

•Not presented to date5,6 

 
 
 
 
 

 
 

 
 
TIL PD-L1 expression: 
•Not presented to date5,6 

 
 
 
 



PROBLEMATIC ISSUES 

TEST reproducibility and epitope stability 

…whenever an IHC-based biomarker is considered, questions arise about 

the reproducibility of the test, not only in 

technical terms for producing the staining but also in interpretation of the 

test by pathologists. 

Preanalytical issues such as tissue fixation and 

processing can have a major impact on the outcomes of 

immunohistochemical reactions, and how these might affect the different 

reported PD-L1 IHC tests is not known. 





SP142 was developed for 

Roche/Genentech’s anti-

PD-L1 (MPDL3280A) 

immunotherapy  

PD-L1 (SP263) IHC 

assay to enroll patients in 

clinical trials for 

MEDI4736 anti-PD-L1 





PROBLEMATIC ISSUES 

TEST reproducibility and epitope stability 

…whenever an IHC-based biomarker is considered, questions arise about the 

reproducibility of the test, not only in technical terms for producing the staining but 

also in interpretation of the test by pathologists. 

Preanalytical issues such as tissue fixation and processing can have a major 

impact on the outcomes of immunohistochemical reactions, and how these might 

affect the different reported PD-L1 IHC tests is not known. 

Biomarker Thresholds 

…if very low staining thresholds such as 1% or even 5% of cells are 

chosen, there is a greater risk that scoring will 

be inconsistent and is more likely to reflect inaccurately the 

patient’s tumor burden overall, because of heterogeneity. 



Score 3+ 

PD-L1 immunoscore 

Score 2+in 60% ? Score 1+ in 80% ? 

Score 3+in 30% ? Score 2+ in 30% ? 



Clone CST E1LN3N 

PD-L1 immunoscore 

Clone Ventana SP142 

Same case, different score with different clones ! 



 In some cases, the test requires at least 100 
tumor cells to be assessed 



…diagnosis is mainly based on cytological 
samples or small biopsies 



PROBLEMATIC ISSUES 

TEST reproducibility and epitope stability 

…whenever an IHC-based biomarker is considered, questions arise about the 

reproducibility of the test, not only in technical terms for producing the staining but 

also in interpretation of the test by pathologists. 

Preanalytical issues such as tissue fixation and processing can have a major 

impact on the outcomes of immunohistochemical reactions, and how these might 

affect the different reported PD-L1 IHC tests is not known. 

Biomarker Thresholds 

…if very low staining thresholds such as 1% or even 5% of cells are 

chosen, there is a greater risk that scoring will be inconsistent and is more 

likely to reflect inaccurately the patient’s tumor burden overall, because of 

heterogeneity. 

Biomarker Positivity and Response 

The biomarker test may not represent the true PD-L1 status of the tumor, either 

because of heterogeneity of expression and sampling error, or because the test 

sample predates earlier lines of therapy 

The presence of patients who respond to therapy, in the PD-L1 negative cohort, 

calls into question the value of PD-L1 IHC as a predictive biomarker to select a 

patient subgroup for therapy. 







PD-L1 in NSCLC: much more shadows than lights 

- All lung cancer histotype do express PDL1 expression  

- Is the cutoff value of > 1% the appropriate choice?  

- IHC methodology (different antibodies; no validated cutoff 

value; the cutoff value may be differ by histology, PD-L1 is a 

dynamic marker). 

- Are there better predictors of responsiveness? 

- a)  immune infiltrate (CD8+ cells; TILs; PD-L1+; MDSC) 

- b)  mutational burden 

- c)  MMR 

- d) cytokine gene signature 







- Scoring system 

- >1% 

- >5% 

- >50% 

The efficacy of nivolumab, including a survival benefit, was 

observed regardless of tumor PD-L1 expression levels, with 

results showing that PD-L1 expression was neither prognostic nor 

predictive of efficacy in the population of patients with squamous-

cell NSCLC 

The lack of an association between PD-L1 expression and 

efficacy is probably not related to the performance of the PD-L1 

assay but is rather a function of complex interactions between 

tumors and the immune system 

DAKO 28-8 



Finta didascalia 

Tumor PD-L1 expression alone does not accurately assess the 

dynamic immune microenvironment 

Additional diagnostic approaches, including assessment of the 

genomic landscape and the presence of preexisting CD8+ 

T cells and cytokines in tumor samples, could supplement PD-L1 

expression as a means of identifying patients who might have a 

response to pembrolizumab 

DAKO 22C3 



Much of the criticism should be tempered because the PD-L1 assay 
cannot, and should not be expected to, deliver the same 

predictive performance as, for example, an EGFR mutation 
test. 

 Much of the confusion may be attributed to the fact that these different 

drugs are allied to different PD-L1 assays, ostensibly testing the 
same thing but clearly different from each other… 



Algorithm for Predictive Genetic Testing in 
Advanced NSCLC Routine Practice 

NSCLC subtyping 

Adenocarcinoma or non-squamous NSCLC N.O.S. 

 & non-smokers with squamous 

EGFR ALK (IHC & FISH) 

Simultaneously 

ROS1 (FISH > IHC) 

RET 

BRAF 

HER2 

C-MET 

Negative Positive Positive 

EGFR TKi ALK TKi 

KRAS 

Positive 

STOP 

Chemo 

ImmunoTP 

? PD-L1 (IHC) ? 

We face with cytology and small biopsy in about 2/3 of cases 



The big picture resulting from the FDA accelerated approval of 
pembrolizumab with an IHC companion diagnostic is not only the 

introduction of a new targeted therapy for lung cancer but the expansion 
of the essential role of the surgical pathologist directly in lung cancer 

patient care through another category of biomarker testing. 
 

The number of patients receiving this 
testing will be very significant with 

implications for the practice of pathology 


