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Pulmonary neuroendocrine tumors (NET), a subtype of 
lung cancer, comprises typical carcinoids (TCs), atypical 
carcinoids (ACs), large cell neuroendocrine carcinoma 
(LCNEC), and small cell lung carcinoma (SCLC). TCs and 
ACs are low-to-intermediate malignant tumors, on the other 
hand LCNEC and SCLC are high-grade carcinomas (1).

We reported that programmed cell death-ligand 1 
(PD-L1) expression of 105 pulmonary NETs was not a 
significant prognostic factor. Our molecular expression 
analysis of SCLC showed that neuroendocrine markers such 
as chromogranin-A (CGA) and synaptophysin (SYN) had 
tendency of poor prognosis, even if there was no significant 
difference. Though neuroendocrine markers have a 
possibility to become one of the prognostic factors affecting 
criteria of adjuvant chemotherapy or postoperative follow-up 
intervals in patients with SCLC, further analysis is needed 
for a definitive conclusion (2). Simbolo et al. introduced 
several reports on the molecular and biological background 
of pulmonary NET as a comment on our study (3).  
Interestingly, there are different molecular subgroups 
(described as SCLC-like, NSCLC-like and carcinoid-like) in 
LCNEC (4). The SCLC-like cases had co-alteration of TP53 
and RB1 genes, while the NSCLC-like group harbored 
mutation in TP53 gene with concurrent mutation in KRAS 
and/or STK11 genes. The carcinoid group had mutations 
only in MEN1 gene. Owing to the recent developments in 
molecular analysis, it is necessary to change the limitations of 

past dogmas according to the upcoming evidence. 
Kim et al. revealed that PD-L1 expression of SCLC and 

LCNEC was low (5). Frequency of infiltrative immune cells 
and PD-L1 expression on immune cells were associated 
with a higher mutation burden of cancer cells. Though 
phosphatase and tensin homolog (PTEN) mutation was 
related with infiltrative T-cell decrease infiltration and less 
effect of immune checkpoint inhibitor therapy in malignant 
melanoma (6), PTEN loss was found in 18 of 189 patients 
(9.5%) and was not correlated with PD-L1 expression (5).

Hermans et al. reported that PD-L1 expression was 
detected in 16% of 98 stage IV LCNEC. PD-L1 expression 
was independent of molecular subtypes like TP53, 
RB1, STK11 and KEAP1 but was associated with CD8 
expression. LCNEC patients with PD-L1 and/or CD8 
expression had better over all survival (7). 

Spread through air spaces (STAS) is a new invasive 
pattern of adenocarcinoma and squamous cell carcinoma 
of the lung with poor prognosis. Rania et al. reported that 
STAS detection ratio was 26% of 487 pulmonary NETs 
(TCs: 16%, ACs: 37%, LCNECs: 43%, SCLCs: 46%) (8). 
STAS existence had relation with not only distant metastasis 
but also higher cumulative incidence of recurrence (CIR) 
and lung cancer-specific cumulative incidence of death (LC-
CID) in the overall cohort and the AC, SCLC, and LCNEC 
cohorts except for TC cohort (due to few recurrences and 
deaths). STAS had a close relation to higher CIR and LC-
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CID, independent of histologic subtype in multivariate 
analysis stratified by stage. STAS had a relation with early, 
distant metastasis and worse LC-CID in pulmonary NETs 
patients. STAS was independently a worse prognostic factor 
in LCNEC or SCLC patients.

Further development in molecular and biological 
profiling based on immunohistochemical staining and 
molecular analysis using tumor specimens might enable us 
to get better diagnostic definition and treatment strategy of 
pulmonary NETs. It is important that a large prospective 
study of pulmonary NETs is performed to connect to the 
novel treatment.
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