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It is with great interest that we read the recent manuscript 
written by Dr. Yu and colleagues in the Journal of Thoracic 
Oncology (1). In this manuscript Yu et al. describes different 
aspects of PD-L1 expression both at the protein and mRNA 
level in two cohorts of small cell lung cancer (SCLC) 
patients (1). These data are especially timely given the 
recent publication of Checkmate 032, a phase I/II trial 
of nivolumab and nivolumab plus ipilimumab in patients 
with recurrent small-cell lung cancer (2). Their data 
provides further clarification regarding PD-L1 pattern in 
SCLC, a cancer that has not been extensively treated with 
immunotherapy agents, but for which there is significant 
biologic rationale given the high mutation burden (3). 

The impetus for PD-L1 staining is driven by recent non-
small cell lung cancer (NSCLC) trials that demonstrated 
associated with endpoints including objective response, 
progression free survival, and overall survival (4-7). Partially 
as a result, percent tumor PD-L1 expression level has arisen 
as an inclusion criteria for the most recent randomized 
studies comparing PD-1 inhibitors to standard of care 
chemotherapy as first or second line therapy of metastatic 
NSCLC (8,9). Further corroborating these results are 
recent data from KEYNOTE-141 where PD-L1 expression 
was associated with an overall survival benefit for nivolumab 
treatment (10). Despite these associations in NSCLC and 
head and neck cancer, data in other histology have yielded 
mixed results. Trials in melanoma and renal cell carcinoma 
have not demonstrated significant associations between 
patient outcomes and PD-L1 expression (11-13). To explain 
the heterogeneity of the observed association between 
PD-L1 expression and clinical response, we feel an often 
overlooked aspect is technical details of the tumor biopsy 
and PD-L1 staining. In our experience there are significant 
differences in PD-L1 staining when scoring different size 

biopsy samples (unpublished data). We attribute this to 
the variable spatial expression patterns of surface PD-L1 
expression on tumor cells. We have observed that PD-L1  
expression occurs in isolated clusters or band-like 
“expression fronts”. When such regions of high PD-L1 
density are by chance sampled, higher PD-L1 expression 
is recorded than if a larger biopsy (or whole tumor 
sections) were to sample areas of both high and low PD-L1  
expression. Furthermore, variations also exist in staining 
technique, biopsy timing and technique, organ site biopsied, 
and varying anti-PD-L1 antibodies. It is therefore of 
particular relevance that Yu et al. investigates the variability 
in PD-L1 staining with different antibody clones and PD-L1  
expression at the mRNA level (1).

Current interest in treating SCLC with immunotherapy 
agents stems from the high number of somatic mutations 
that characterize this cancer (3). The association of somatic 
mutation with disease response to pembrolizumab was 
demonstrated in a phase 2 study of patients treated for 
mismatch repair deficient cancers (14). This study found a 
high objective response rate of 53%. Of note, both this trial (14)  
and others (15,16) observed a significant association between 
a high somatic mutation load and response. Despite this, 
the objective response rate of SCLC patients in Checkmate 
032 with nivolumab alone was modest (10%), with tumor 
responses occurring irrespective of PD-L1 status (2). More 
encouraging were the objective response rates of patients 
treated with combination ipilimumab and nivolumab 
(22%). It is worth noting that the rate of grade 3–4 toxicity 
associated with this combination therapy were not as high 
as those observed in earlier trials treating melanoma with 
combination immunotherapy (17). To further explore 
the role of immunotherapy for SCLC, our department is 
conducting an investigator-initiated phase I study to assess 
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the effects of pembrolizumab and radiation in extensive 
and limited stage disease (NCT02402920). The rationale 
behind such a treatment paradigm is that radiation releases 
antigens, providing greater immune system access to the 
array of somatic mutations inherent in this disease (18,19).

In conclusion, although PD-L1 testing is fast emerging 
as standard test in to select immunotherapy treatment 
for NSCLC, whether such a test exhibits utility in SCLC 
remains to be determined. The analysis conducted by 
Yu et al. provides further insight into PD-L1 testing and 
expression levels for SCLC (1), a valuable addition to the 
literature especially as data on immunotherapy treatment 
for SCLC emerges. Finally, we stress that although strong 
biologic rationale exists for immunotherapy selection 
based on PD-L1 staining, variability in staining and biopsy 
samples may produce a level of inter-sample variability that 
makes these associations difficult to identify.
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