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Pembrolizumab (Keytruda, Merck & Co) is the first 
immunotherapy to be approved by FDA in the USA and 
by EMA in Europe for first-line treatment of patients with 
advanced non-small cell lung cancer (NSCLC) and high 
PD-L1 expression (tumor proportion score of 50% or 
above). Up to now, a chemotherapy doublet has been the 
standard of care for these patients, except in patients with 
advanced NSCLC harboring targetable genomic alterations 
such as EGFR mutations or ALK rearrangements.

The approval was based on the results from the phase 
III KEYNOTE-024 trial, which was presented at the 
recent European Society for Medical Oncology (ESMO) 
meeting and simultaneously published by Reck et al. (1). 
The KEYNOTE-024 trial investigated the efficacy of 
pembrolizumab as first-line comparing to platinum-based 
chemotherapy in 305 patients with advanced NSCLC 
demonstrating high level of PD-L1 expression in tumor 
cells (≥50%).

Pembrolizumab significantly improved the primary 
endpoint of PFS by approximately 4 months compared 
to chemotherapy [10.3 vs. 6.0 months, hazard ratio (HR) 
=0.50]. The benefit of pembrolizumab with respect to 
PFS was positive in all subgroup examined, including 
patients age (in 141 patients aged <65 years: HR 0.61; in 
164 patients aged ≥65 years: HR =0.45). The secondary 
endpoint of OS was also significantly improved, as per OS 

at 6 months was 80% vs 72% (HR =0.60) and 1-year OS 
was 70% vs. 54%. Pembrolizumab also showed a higher 
overall response rate (45% vs. 28%) and longer response 
duration (median, not reached for pembrolizumab vs 6.3 
months with chemotherapy). The significant improvement 
in OS with pembrolizumab was remarkable with more than 
40% of patient’s crossing over from the control arm to 
pembrolizumab after progression of the disease. Moreover, 
these data showed notable benefit of pembrolizumab 
in patients with squamous cell carcinoma of the lung 
(approximately 20% enrolled in the trial), given the 
limited treatment options available for these patients for 
which there is significant biological rationale based on the 
high mutation burden (2,3). In addition, grade 3, 4, or 5 
treatment-related adverse events were half as frequent in 
the patients treated with pembrolizumab as in those treated 
with chemotherapy (1).

Based on these results ,  pembrolizumab is  now 
considered a new standard of care in the first-line 
treatment of patients with advanced NSCLC and PD-L1 
expression of 50% or above. 

There are several issues regarding the use of PD-L1 
expression as predictive biomarker for immunotherapy (4). 
While 54% of patients in the KEYNOTE-024 trial 
were aged ≥65 years, no data on the proportion of PD-
L1 expression and response rate to pembrolizumab in 
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patients over age 70 years are shown. Despite significant 
advances in the treatment over the past decade, mortality 
from NSCLC continues to increase in patients over age 
70 years (5). It remains difficult to confirm the impact 
of the immunotherapy in elderly patients, particularly 
with regard to the decline in the immune function due 
to immunosenescence, that could, at least in theory, be 
associated with decreased efficacy of immune mediated 
therapies (6). Furthermore, the majority of age-unspecified 
clinical trials include only the fittest of elderly patients 
due to their stringent eligibility criteria (7). Given the 
high prevalence of multimorbidity, impairment in physical 
function and limited social support amongst elderly, the 
management of this patient group needs to be studied in a 
more systematic manner (8). 

While 30% (500/1,653 patients) of the screened 
population in this trial showed a strong PD-L1 expression 
(≥50%), the precise proportion of patients with NSCLC 
who have a PD-L1 tumor proportion score of 50% or 
greater needs to be defined, including those with genomic 
alterations (at least for EGFR, ALK, KRAS alterations) 
who account for approximately 50% of non-squamous 
NSCLC. A recent meta-analysis demonstrated that EGFR 
mutation status may be a potential predictive biomarker 
for OS in advanced NSCLC treated with an immune 
checkpoint inhibitor versus docetaxel (9). No OS advantage 
in the EGFR-mutant subgroup was observed while 34% 
reduction was noted in the risk for death in the EGFR 
wild-type subgroup (9). In one study of patients with 
PD-L1 overexpression in more than 50% of tumor cells, 
patients with EGFR-mutant tumors had significantly 
shorter OS than those with EGFR wild-type tumors 
(median OS=6.5 vs. 15.7 months) when treated with  
pembrolizumab (10). The predictive value of high PD-L1 
expression, particularly for the EGFR-mutant subgroup, 
remains unclear to date. Furthermore, the concordance of 
PD-L1 expression with EGFR status, the variation in PD-
L1 expression with different types of EGFR mutations, 
and whether the different mutations on EGFR have 
different immunogenicity and hence result in different 
tumor responses to immune checkpoint inhibition remain 
unanswered research questions (9).

Several issues related to PD-L1 testing may slow down 
the immediate benefit performance in clinical practice. 

In the KEYNOTE-024 trial, the PD-L1 expression was 
evaluated on core-needle or excisional biopsy or from tissue 
resected at the time the metastatic disease was diagnosed, 
and by using an immunohistochemical assay (PD-L1 IHC 

22C3 pharmDx assay, Dako). The positivity was defined by 
a PD-L1 tumor proportion score of 50% or greater (i.e., 
membranous PD-L1 expression on at least 50% of tumor 
cells, regardless of the staining intensity). While in the USA, 
FDA approved pembrolizumab concurrently with the 22C3 
companion diagnostic test for patient selection, in Europe 
the approval complies with a validated PD-L1 assay. While 
efforts to harmonize PD-L1 testing across different assays 
are being conducted Worldwide, this regulatory issue stresses 
several undefined points for routine clinical practice such 
as, (I) the concordance between the different existing PD-
L1 assays (i.e., CE-IVD, RUO, LDTs), and, (II) whether 
different cutoff points can identify additional subsets of 
patients who may benefit from immunotherapy (11-13). 

Finally, a minor subset of patients lacking PD-L1 
expression may still respond to checkpoint inhibitors, 
while a relatively significant proportion of patients 
showing PD-L1 expression may resist de novo to the  
treatment (4). In addition, the high degree of PD-L1 
intratumoral heterogeneity may underestimate the PD-
L1 status in a biopsy sample compared to the whole tumor 
burden (14,15). Beyond PD-L1 expression, whether other 
immune biomarkers can identify additional subsets of 
patients who may benefit from checkpoint inhibitors is 
actively under investigation.
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