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Programmed death 1 (PD-1)/programmed death-ligand 
1 (PD-L1) represent key targets for specific monoclonal 
antibody inhibitors, such as pembrolizumab, nivolumab 
and atezolizumab, currently used in clinical practice for 
the management of metastatic non-small cell lung cancer 
(NSCLC) patients (1). PD-L1 expression evaluation was not 
required to administrate nivolumab, an anti-PD-1 inhibitor, 
and atezolizumab, an anti-PD-L1 inhibitor, in NSCLC 
second-line treatment. Conversely, pembrolizumab, an 
anti-PD-1 inhibitor, can be administered as single-agent, 
only in NSCLC patients whose sample tumours show 
≥50% of PD-L1 expression, in first-line (2), or ≥1%, in 
second-line setting (3). More recently, the KEYNOTE-189 
clinical trial demonstrated that when combined with first-
line chemotherapy, pembrolizumab can be administered 
regardless of PD-L1 expression status (4). Thus, in non-
oncogene-addicted advanced NSCLC patients, especially 
in first-line setting, the determination of PD-L1 expression 
is needed despite the possibility to use the combination 
of chemotherapy plus pembrolizumab. The evaluation 
of PD-L1 expression, in absence of head-to-head trials 
comparing pembrolizumab versus chemotherapy plus 
pembrolizumab in strong-positive PD-L1 NSCLC and 
in order to avoid chemotherapy administration, is still of 
paramount importance (2). An important consideration is 
that the histological sample is available only in a limited 
number of advanced stage NSCLC patients, in relation 
to sample collection difficulties (2,5). This has led to 

the improvement of minimal invasive procedures in 
collecting, directly from NSCLC central or distant lesions, 
cytological samples both for morphological evaluation and 
molecular characterization. The possibility to prepare a 
cytology sample as a cell block to be used in the analytical 
procedure validated on histological samples represent an 
important point to properly manage NSCLC patients. 
To date, the evaluation of PD-L1 expression is validated 
using immunohistochemistry (IHC) and in all the phase III 
clinical trials this analysis was performed on formalin-fixed, 
paraffin-embedded (FFPE) tissue specimens. Based on these 
considerations, the reproducibility of the survival results, 
showed by these trials, in the clinical practice depends also 
on tissue samples availability.

In the Journal of the American Society of Cytopathology, 
Torous et al. (6) report PD-L1 expression results on 232 
advanced NSCLC patient tumor specimens, 94 cytological 
prepared as cell block and 138 histological specimens, 
obtained by using the clone 22C3 pharmDx kit on the Dako 
Automated Link 48 platform. In particular, as reported 
in the study, the cytology specimens included FFPE 
cell blocks from EBUS-TBNA (54/94; 57.4%), pleural  
fluid (26/94; 27.7%), fine needle aspirates (12/94; 12.8%), 
and bronchial washing or brushing specimens (2/94; 2.1%). 
The histological specimens included core needle biopsies 
(83/138; 60.1%), large resections (39/138; 28.3%), and 
transbronchial biopsies (16/138; 11.6%).

Overal l ,  223/232 (96%) of analyzed specimens 
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yielded an interpretable result. In particular, 37.5% 
showed a tumor proportion score (TPS) <1%, 23.7% 
a TPS 1–49% and 34.9% a TPS ≥50%, in line with 
the results obtained in the pivotal pembrolizumab 
clinical trials. The authors report a similar PD-L1 TPS 
between cytological and histological samples, with 
no statistically significant differences. In addition, in 
both cytological and histological TPS ≥50% analyzed 
patient cohorts, also a similar objective response (ORR)  
and disease control rates (DCR) to pembrolizumab 
were  a s s e s s ed .  Mos t  impor t an t l y,  the  r epor ted 
study highlights the possibility to assess the PD-
L1 expression on cytological samples prepared as 
FFPE cell-blocks in real life, evaluating the obtained 
results also in relation to pembrolizumab treatment 
and EGFR, ALK and ROS1 molecular evaluation (6).  
This point has a high clinical relevance, considering that in 

NSCLC patients routine setting, the more frequent (70–80%) 
tumor specimen available for morphological and molecular 
(EGFR, ALK and ROS1) evaluation may often be a 
cytology specimen (5).

To date, other few studies evaluated the role of cytology, 
in particular of cell block, as starting material for PD-L1 
expression evaluation by IHC and, in general, the degree 
of concordance between paired cytological and histological 
specimens was high (7-9) (Table 1). Most of these studies 
were focused on paired samples (Figure 1), considering 
both cytology and surgical pathology specimens collected 
from the same patient tumor. This point is of paramount 
importance because, from a methodological point of view, 
only with paired samples a strong correlation of results 
may be confirmed. Conversely, in the study by Torous  
et al., no paired sample testing was done and the analyzed 
advanced stage NSCLC samples represents the real-world 

Table 1 Study evaluating PD-L1 expression on cytological and histological samples

Author PD-L1 clone and platform
Number of 
samples

Paired cytology and 
histology tissue

Concordance  
rate

Clinical outcome 
evaluation

Skov (7) 28-8pharmDx and 22C3pharmDx; 
Autostainer Link-48 system (Dako)

86 Yes 90% No

Stoy* (8) Abcam anti-PD-L1 antibody 28-8; 
Ventana XT platform (Ventana)

Not reported No Not applicable No

Russell-Goldman (9) E1L3N; EnVision; Flex detection system 
(Dako)

56 Yes 96% Yes

Tourous (6) 22C3 pharmDx kit; Dako Automated 
Link 48 platform (Dako)

232 No Not applicable Yes

*, Editorial evaluating the PD-L1 testing procedure on cytological sample, not an experimental study. PD-L1, programmed death-ligand 1.

Figure 1 From internal archive of Predictive Molecular Pathology Laboratory of University of Naples Federico II, an exemplificative case 
of a NSCLC adenocarcinoma histological (A) sample and paired cytological (cell block, B) positive (≥50%) for PD-L1 expression evaluated 
by using Dako 22C3 clone on Ventana (Roche) platform.
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experience, providing a complementary evidence regarding 
the feasibility of PD-L1 expression evaluation on cell-block 
in clinical practice by using the clone 22C3 pharmDx kit 
(Agilent Technologies, Santa Clara, CA, USA) and its role 
in relation to EGFR, ALK and ROS1 evaluation (6). In 
fact, the assessed molecular profile was analyzed according 
to PD-L1 TPS and specimen types and no statistically 
significant differences were observed in either the overall 
distribution of EGFR, ALK and ROS1 alterations or 
the distribution of genomic alterations according to 
negative, low, or high PD-L1 TPS, underling the need 
of simultaneous testing in clinical setting to complete the 
panel of clinical relevant biomarkers for patients therapeutic 
stratification and management (10).

The obtained analytical data were also evaluated from 
the clinical point of view; in fact, on the basis of PD-L1 
expression evaluation, 19 patients (11 assessed on cytology 
and 9 on histological samples) were enrolled and evaluated 
for first-line treatment with pembrolizumab. The number 
of patients receiving pembrolizumab therapy in this study 
is relatively low and the ORR and DCR were not in line 
with clinical trials, also if showing no statistically significant 
difference between the two groups of patients [ORR 
and DCR at 6 weeks were 20% (2/10) and 60% (6/10) 
respectively in the cytology cohort and 22% (2/9) and 
56% (5/9) in the histological cohort]. However, some 
considerations should be made. The enrolled population 
was not homogenous. In fact, the percentage of patients 
with metastatic/recurrent NSCLC was between 67.7% 
and 73.4%. This means that about 30% of patients was 
affected by early stages NSCLC. This point further 
reduced the number of patients in which the potential 
role of pembrolizumab can be evaluated and consequently 
the weight of reported results. In addition, the outcomes 
reported by the authors were half of those reported 
by clinical trials (2). In order to clarify this issue and 
considering the low number of patients evaluated in this 
study, their clinical characteristics (i.e., performance status, 
tumour load, etc.) might play an important role. 

Considering all together the data obtained from previous 
studies and the Torous et al. study (6), we can conclude 
that PD-L1 expression evaluation, as the current clinical 
approved test to select NSCLC for immune checkpoint 
inhibitor therapy, can be reliably assessed also on cytological 
samples prepared as cell block, allowing the testing of a 
large number of patient in relation to the data obtained 
from clinical trials (11). However, further studies are needed 
to strongly validate the cell block laboratory procedures 

preparation and PD-L1 data interpretation to select 
NSCLC patients for immunotherapy treatment in clinical 
practice. 
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