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Editorial Commentary

Is an immune checkpoint inhibitor really a hopeless therapeutic 
choice for EGFR-mutant non-small cell lung cancer (NSCLC) 
patients?
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The treatment strategy of lung cancer with chemotherapy 
is changing rapidly owing to developments in the 
charac te r i z a t ion  o f  non- sma l l  c e l l  l ung  cancer 
(NSCLC) genetic profiles and identification of hallmark 
immunological characteristics (1). Indeed, this represents 
a time of unprecedented changes occurring within a short 
period. These advances in knowledge and technologies 
have led to the development of several targeted therapies 
and immune checkpoint inhibitors directed against tumor 
molecules, which also serve as therapeutic biomarkers. 
Currently available clinical routine biomarkers guiding 
the treatment of patients with NSCLC include epidermal 
growth factor receptor (EGFR) mutations, the T790M EGFR 
resistance mutation, anaplastic lymphoma kinase (ALK) fusion 
gene status, ROS1 fusion gene status, EGFR expression, 
and programmed death-ligand 1 (PD-L1) expression (2). 
However, implementation of these molecular biomarkers 
in clinical practice remains challenging, and the application 
of genomic and immunological biomarkers in routine 
clinical practice has raised several concerns that have yet to 
be resolved by the large clinical studies conducted to date. 
These questions include: What is the overlap of a PD-
L1 tumor proportion score (TPS) of at least 50% with the 
conccurent targetable driver oncogenic mutations? How 
should one select the appropriate 1st line chemotherapy on 
the basis of the biomarker profile? In this commentary, we 
focus on the treatment strategy for EGFR-mutant NSCLC 

patients with high PD-L1 expression.
In this regard, the specific association between 

EGFR  mutation and PD-L1 expression in NSCLC 
remains unclear. Some studies using surgical samples of 
chemotherapy naïve NSCLC patients have demonstrated 
lower PD-L1 TPS in EGFR-mutant than in EGFR wild-
type tumors (3,4), whereas others have demonstrated the 
opposite result (5,6). Thus, this issue remains controversial. 
Notably, several studies demonstrated the possible poorer 
efficacy of anti-PD-1 antibodies for treating EGFR-mutant 
NSCLC patients (7-9). A pooled analysis including data of 
the major clinical studies conducted to date confirmed that 
immune checkpoint inhibitors do not enhance the overall 
survival (OS) of EGFR-mutant NSCLC patients compared 
with that of patients taking docetaxel (HR =1.05, P<0.81; 
treatment-mutation interaction P=0.03) (10). Another 
pooled analysis covering five clinical trials (Checkmate 
017 and 057, Keynote 010, OAK, POPLAR) verified 
that immune checkpoint inhibitors prolonged OS in the 
EGFR wild-type subgroup but not in the EGFR-mutant  
subgroup (11). There has been much speculation regarding 
this apparent limited benefit of immune checkpoint 
inhibitors in EGFR-mutant NSCLC patients. A recent 
report reported that a lack of T cell infiltration, tumor 
immunogenicity and a significantly decreased mutation 
burden cause an inferior response to PD-1 inhibitors in 
EGFR-mutated NSCLC patients (12).
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A phase II trial (NCT0287994) was conducted to test 
the efficacy of pembrolizumab in tyrosine kinase inhibitor 
(TKI)-naive EGFR-mutant advanced NSCLC patients 
with high PD-L1 expression (13). However, enrolment 
was ceased owing to the lack of efficacy after 11 of the 
25 planned patients received the treatment. Although 
the number of patients in this study was limited due to 
premature closure for futility, the data do not support a 
significant benefit of administering pembrolizumab prior 
to EGFR-TKI treatment. Thus, first-line pembrolizumab 
treatment in TKI-naive advanced NSCLC patients with 
EGFR mutation is not an appropriate choice. Intriguingly, 
this trial also showed that EGFR-TKI was still efficacious 
after pembrolizumab failure, with no effect of the preceding 
immune checkpoint inhibitors on the treatment. From these 
findings, the National Comprehensive Cancer Network 
(NCCN) clinical practice guidelines of NSCLC (version 
3, 2018) indicate that immune checkpoint inhibitors are 
less effective in EGFR-mutant NSCLC patients regardless 
of PD-L1 expression. Therefore, the NCCN guidelines 
do not recommend immune checkpoint inhibitors for the 
treatment of EGFR-mutant NSCLC patients. 

Thus, we are left with a key question as to whether an 
immune checkpoint inhibitor is really a hopeless therapeutic 
choice for EGFR-mutant lung cancer. Recently, we reported 
a patient with high PD-L1-expressing (TPS 90%) NSCLC 
harboring EGFR-mutation (Ex.19 deletion) who did not 
respond to erlotinib as the first-line therapy but dramatically 
responded to pembrolizumab as the second-line therapy, 
which was attributed to intratumor heterogeneity of the 
PD-L1-expressing and EGFR-mutant clones (14). Multiple 
immunofluorescent staining analysis could successfully 
discriminate between EGFR-mutant and PD-L1 highly 
expressing clones. The immunofluorescent image and 
digital-droplet PCR analysis revealed sparse representation 
of the EGFR-mutant clones in the tumor. Uenami et al. (15)  
reported two EGFR-mutant NSCLC patients with high 
PD-L1-expressing tumors who both showed a good 
response to pembrolizumab after EGFR-TKI. Moreover, 
Taniguchi et al. (16) reported three NSCLC patients with 
a rare, minor EGFR mutation (G719X) who were also 
effectively treated with pembrolizumab. These reports 
indicate that immune checkpoint inhibitors could in fact be 
an effective treatment for EGFR-mutant NSCLC patients.

From the perspective of EGFR-TKI efficacy, high 
PD-L1 expression is associated with primary resistance 
to EGFR-TKI in NSCLC patients harbouring EGFR-

mutation (17,18). Patients with a greater than 50% PD-
L1-positive tumor cells had a significant risk of acquiring 
primary resistance to EGFR-TKIs than patients with PD-
L1 TPS <50% (odds ratio, 16.47; 95% confidence interval, 
2.10–129.16; P=0.008) (17). Several possible mechanisms 
regarding primary resistance to EGFR-TKI in EGFR-
mutant NSCLC patients have been proposed to date, 
including BIM deletion polymorphism, co-existence of 
MET amplification, PTEN loss, ERBB2 amplification, 
and KRAS mutation (19). However, the precise mechanism 
by which PD-L1 expression is associated with primary 
resistance to EGFR-TKI remains unclear. The mechanism 
how tumor cells express PD-L1 on their surface are 
regulated by two major pathways (20): an “extrinsic” 
mechanism in which an antitumor cellular immune response 
driven by interferon-gamma from tumor infiltrative 
lymphocytes, which in turn induces PD-L1 expression 
on tumor cells; and an “intrinsic” mechanism, in which 
constitutive oncogenic signaling leads to PD-L1 expression. 
The expression of PD-L1 was controlled by an EGFR- and 
JAK2, STAT1-dependent manner in head and neck cancer 
cells. Aberrant EGFR signaling promotes intrinsic PD-
L1 expression in EGFR-mutant NSCLC cells, which may 
not play a role in influencing the working point of immune 
checkpoint inhibitors. 

The potential of the combination of EGFR-TKI and 
an immune checkpoint inhibitor has not yet been fully 
evaluated in preclinical models. However, several early 
phase clinical trials have evaluated this strategy. The 
TATTON trial is a multiphase Ib trial, in which osimertinib 
is combined with durvalumab (21). Both EGFR-TKI 
pretreated and naive patients were included in the study 
and the objective response rate (ORR) was 67% and 21% 
in T790M positive and negative cases, respectively. The 
ORR was also 67% in EGFR-TKI naïve patients, which 
are similar to those obtained with osimertinib alone. The 
adverse effect rate of interstitial pneumonia was similar 
in both groups. Consequently, further enrolment of the 
TATTON trial has been stopped (21). Furthermore, a 
phase III trial evaluating the combination of durvalumab 
with osimertinib compared to osimertinib alone in patients 
with EGFR T790M positive NSCLC patients has also 
been suspended. Unexpectedly, these studies demonstrated 
a high incidence of adverse events with the combination 
therapy. However, preliminary results from other early 
studies have shown promising efficacy and acceptable 
toxicity. Specifically, in the phase I study of nivolumab 
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(CheckMate 012), 21 EGFR-mutant NSCLC patients were 
treated with the combination of nivolumab and erlotinib 
associated with an acceptable toxicity profile (22). The ORR 
was 19%, with 3 of the 20 EGFR-TKI-pretreated patients 
and the one EGFR-TKI naïve patient achieving a partial 
response. The study reveals that the combination therapy 
of erlotinib and nivolumab had an acceptable safety profile. 
Furthermore, the treatment is well efficacy in EGFR-mutant 
NSCLC patients resistant to previous EGFR-TKI therapy. 
Preliminary results are now also available on the safety and 
efficacy of the combination of erlotinib plus atezolizumab 
from the other processing study in advanced NSCLC 
patients (23). The study consists of a safety evaluation 
stage independently of EGFR mutation status followed by 
an expansion phase in EGFR-mutant NSCLC patients. 
They reported durable clinical responses and a manageable 
safety profile. Unfortunately, no clear synergistic effect of 
the combination has been observed and grade >3 adverse 
events were more common. However, these results are 
still preliminary and long-term safety and efficacy data are 
awaited in addition.

EGFR mutation tests provide a binary result: presence 
or absence of EGFR mutation. Thus, the traditional lung 
cancer treatment strategy was far simpler than the present 
situation demands. In particular, a treatment strategy 
with immune checkpoint inhibitors must be reconsidered 
in the face of targetable driver mutations in a cross-
sectoral manner. As reviewed herein, recent studies have 
revealed some meaningful findings in this regard. First, 
pembrolizumab is not recommended as the first-line 
treatment for EGFR-TKI-naive, PD-L1-high expression 

(TPS >50%), EGFR-mutant NSCLC cases (13). Second, 
immune checkpoint inhibitors can be a promising treatment 
option for some PD-L1-high expression, EGFR-mutant 
NSCLC cases (14-16). Third, EGFR-TKI as the first-line 
treatment can be unsuccessful for EGFR-TKI-naive, PD-
L1-high expression, EGFR-mutant NSCLC cases owing to 
the strong possibility of primary resistance to EGFR-TKI 
(17,18). Given this complexity, it is essential to identify the 
key factor for achieving the success of immune checkpoint 
inhibitors for PD-L1-high expression, EGFR-mutant 
NSCLC patients. Toward this end, further evaluation 
focusing on biomarkers is warranted in EGFR-mutant 
NSCLC patients to identify those who might derive the 
greatest benefit from this treatment (Figure 1). Moreover, 
given that multiple co-occurring oncogenic mutations are 
present in the vast majority of advanced-stage EGFR-mutant 
NSCLC patients (24), more informed and genomically 
empowered molecular diagnosis is critical for determining 
the most appropriate treatment strategy, including tumor 
microenvironment analysis. These efforts are essential, as 
patients with advanced NSCLC cannot afford more than 
one treatment failure. 
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Figure 1 Clinical treatment course of EGFR-mutant, PD-L1 high expression NSCLC patients. What is the key factor for achieving the 
success of immune checkpoint inhibitors for those patients? EGFR, epidermal growth factor receptor; PD-L1, programmed death-ligand 1; 
NSCLC, non-small cell lung cancer; TKI, tyrosine kinase inhibitor; ICI, immune checkpoint inhibitor.
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