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In the last recent years, immune checkpoint inhibitors directed against programmed cell death-1 (PD-1) and its ligand 
programmed death-ligand 1 (PD-L1), have strongly changed the treatment paradigm of patients with non-small cell lung 
cancer (NSCLC). After initial clinical trials demonstrated improved outcome with these agents in patients with advanced or 
metastatic NSCLC, immunotherapy now has demonstrated survival advantage in some patients with early-stage NSCLC (1,2). 
Recent data suggest that combining these agents with chemotherapy or other immune checkpoint inhibitors may improve 
survival in patients with metastatic NSCLC compared to chemotherapy alone (3). However, the anti-PD-1/PD-L1 inhibitors 
have demonstrated highly durable responses in only a minority of patients. The modest impact of PD-L1 tumor expression 
to identify predictors of response to these agents has prompted the search for additional predictive biomarkers to better select 
patients who will benefit from immunotherapy (4). 

In the rapidly evolving landscape of emerging biomarkers for immunotherapy, tumor mutational burden (TMB) is very 
promising as a predictive biomarker and potentially could lead the way for precision immuno-oncology. In this context, 
this focused issue of Translational Lung Cancer Research (TLCR) aims to capture the progress, challenges, limitations and 
perspectives to understand the measurement methods and clinical significance of TMB in patients with lung carcinoma. 

In principle, tumor cells are genetically unstable and harbor high levels of somatic mutations that can result in the expression 
of neoantigens (5). Nonetheless, the prevalence of somatic mutations is considerably variable between different types of solid 
tumor, with NSCLC having among the highest mutation frequency (6). As such, tumors with high non-synonymous TMB 
express large numbers of abnormal proteins, which are recognized by the immune system as neoantigens (7). These tumors 
may be eligible to successful immune-mediated destruction if their T-cell–dependent immune responses against tumor 
cells could be overreached (8). Whole exome sequencing (WES) is a comprehensive method for assessing TMB and can 
identify predicted neoantigens. Despite the proven utility of WES in measuring TMB and predicting response to PD-1/
PD-L1 blockade, it has some limitations such as the cost, the large input DNA amount, as well as the workflow and analysis 
complexity. In parallel, a number of methods have been developed to compute TMB using targeted next-generation 
sequencing (NGS) panels. The reliability of targeted NGS panels to predict the response to PD-1/PD-L1 blockade 
encounters several challenges before definite transfer to clinical routine practice such as the size of the panels, the cutoff 
for high TMB definition, the tissue requirements that usually surpasses the quantity of material obtained from small tissue 
biopsies, various testing platforms, the need for robust analytical validation, the relatively long turnaround time, wide access 
in all hospitals, and finally the cost. Assessment of TMB in cell-free DNA in peripheral blood was recently shown to be 
predictive of survival advantage from immune checkpoint blockade in NSCLC patients (9). While these latter findings need 
confirmation, this approach could improve the feasibility of assessment of TMB.

This Focused Issue is composed of original research studies and reviews that highlight advances in the field of TMB and 
lung cancer immunotherapy but also orientate to the new challenges and unanswered questions in this field. We hope that 
this collection will be of great interest to physicians, pathologists, biologists and researchers in a diverse range of fields.
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