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Purpose: This single-center, open-label, single-arm, phase II clinical trial aimed to examine 
the efficacy and safety of the first-generation EGFR-TKIs combined with chemotherapy 
among treatment-naïve advanced non-small-cell lung cancer (NSCLC) patients harboring 
sensitive EGFR mutations.
Materials and Methods: Patients with advanced EGFR-mutant NSCLC were given con-
current gefitinib (250 mg orally daily) and 3-week cycle of carboplatin plus pemetrexed for 4 
to 6 cycles, followed by gefitinib maintenance until disease progression or unacceptable 
toxicity. The primary endpoint was progression-free survival (PFS), and the secondary 
endpoints were overall survival (OS), objective response rate (ORR), disease control rate 
(DCR) and safety. This trial was registered at ClinicalTrials.gov (NCT02886195).
Results: Of the 21 patients enrolled in this study, a 76.2% ORR and 100% DCR were observed 
and a higher ORR was seen in patients with EGFR 21L858R mutations than in those with 19del 
mutations (P = 0.012). The subjects had a median PFS of 15.0 months and a median OS of 26.0 
months, and numerically longer PFS was seen in patients with EGFR 21L858R mutations than in 
those with 19del mutations (P = 0.281). There were 15 NSCLC patients without cerebral 
metastases at baseline, with 4 cases developing cerebral metastases during the treatment, and 
the 6-, 12- and 24-month cumulative incidence rates of the central nervous system metastasis 
were 6.67%, 13.3% and 26.7%, respectively. There were 17 subjects with progressive diseases 
tested for EGFR T790M mutations, and 11 cases were positive for T790M mutations. Grade 3 
toxicity included neutropenia (9.5%), leukopenia (4.8%), liver dysfunction (9.5%) and diarrhea 
(4.8%), and no grade 4 adverse events or treatment-related death occurred.
Conclusion: The combination of first-generation EGFR-TKIs and chemotherapy achieves 
a satisfactory PFS, ORR and DCR and well-tolerated toxicity in advanced NSCLC patients 
with EGFR mutations, notably in patients with EGFR L858R mutations.
Keywords: non-small-cell lung cancer, EGFR-TKIs, chemotherapy, combination strategy, 
clinical efficacy, toxicity

Introduction
Mutation of the epidermal growth factor receptor (EGFR) gene is the most common 
oncogenic driver in advanced non-small-cell lung cancer (NSCLC),1 and the 
frequency of EGFR mutation is approximately in 50% of Asian NSCLC 
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patients.2 During the past decade, results from multiple 
Phase III clinical trials have identified the first-generation 
EGFR-tyrosine kinase inhibitors (EGFR-TKIs), including 
gefitinib, erlotinib, icotinib as the first-line therapy for 
patients with EGFR-mutant advanced NSCLC.3–8 

Increasing evidences have proved that resistance to first- 
generation EGFR-TKIs is inevitable in NSCLC.9–11 

Although the mechanisms underlying the resistance to 
first-generation EGFR-TKIs have been extensively inves-
tigated in lung cancer, the underlying mechanisms remain 
to be illustrated.12–14 The combination of first-generation 
EGFR-TKIs and chemotherapy has therefore been pro-
posed as the first-line strategy to overcome the resistance 
to EGFR-TKIs in NSCLC.15–17

Previous clinical trials have shown that the treatment 
strategy of first-generation EGFR-TKIs combined with 
chemotherapy is effective to delay the resistance to first- 
generation EGFR-TKIs.18–20 However, there are still many 
questions that remain to be answered, such as the combi-
nation treatment on the development of acquired EGFR 
T790M mutation-positive clones, the difference between 
the efficacy of the combination treatment for NSCLC 
harboring sensitive EGFR mutations of 19del and 
21L858R, and the prophylactic effect of the combination 
therapy for intracranial metastases. To solve these clinical 
issues, this single-center, open-label, single-arm, prospec-
tive phase II clinical trial was therefore designed with aims 
to examine the efficacy and safety of first-generation 
EGFR-TKIs combined with chemotherapy for treatment- 
naïve advanced NSCLC patients harboring sensitive 
EGFR mutations, so as to provide insights into the opti-
mization of the first-line treatment regimen containing 
first-generation EGFR-TKIs plus chemotherapy.

Subjects and Methods
Study Subjects
Patients with stage IV NSCLC harboring activating EGFR 
exon 19 deletion or exon 21 L858R point mutations that 
met the following criteria were recruited, Eastern 
Cooperative Oncology Group performance status (ECOG- 
PS) score of 0 to 2, ages of 20 to 75 years, sufficient organ 
functions and no previous systemic treatment, and patients 
with central nervous system (CNS) metastases whose con-
ditions were neurologically stable were also eligible. 
Those with serious concomitant systemic disorders like 
interstitial pneumonia or another primary malignancy, or 

pregnant women were excluded from the trial. This trial 
has been registered at ClinicalTrials.gov (NCT02886195).

Study Design
This study was a single-center, open-label, single-arm, 
phase II clinical trial. Patients received concurrent gefitinib 
(250 mg orally daily) and carboplatin dosed to a target 
area under the free carboplatin plasma concentration ver-
sus time curve (AUC) of 5 × (day 1)/pemetrexed (500 mg/ 
m2, day 1) once every 3-week cycle for 4 to 6 cycles, 
followed by gefitinib maintenance until disease progres-
sion, unacceptable toxicity, or death. Patients with brain 
metastases at baseline were allowed to receive synchro-
nous whole-brain palliative radiotherapy.

Outcomes Measure
The primary endpoint was progression-free survival (PFS), 
which was defined as the duration from patient enrolment 
to disease progression or death from any cause,21 and the 
secondary endpoints were toxicity, overall survival (OS), 
which was defined as the duration from patient enrolment 
to date of death from any cause, and clinical tumor 
response, including objective response (defined as com-
plete [CR] or partial response [PR]) and disease control 
(defined as CR, PR, or stable disease [SD]).21

Clinical Assessments
Radiological assessments were performed with CT or 
magnetic resonance imaging (MRI) at baseline and every 
6 weeks until disease progression according to the 
Response Evaluation Criteria in Solid Tumors (RECIST) 
version 1.1.21 After disease progression, survival data 
were collected every 12 weeks until death or withdrawal 
from the trial. Treatment-related toxicity was assessed 
according to the Common Terminology Criteria for 
Adverse Events (CTCAE) version 4.0 issued by the 
National Cancer Institute.22 The highest toxicity grade 
for each patient in all cycles of chemotherapy was 
included in the final toxicity analysis.

Detection of EGFR Mutations
All specimens were obtained by biopsy from primary or 
metastatic tumors. EGFR mutation was detected in biopsy 
specimens using the amplification refractory mutation system 
PCR (ARMS-PCR) assay prior to enrollment.23 After disease 
progression, plasma circulating tumor DNA (ctDNA) analy-
sis for detection of the EGFR T790M mutation was per-
formed using droplet digital PCR (ddPCR) assay.24
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Statistics
All statistical analyses were performed using the statistical 
software SPSS version 22.0 (SPSS, Inc.; Chicago, IL, USA). 
Fisher’s exact test was employed for inter-group comparisons 
of objective response rate (ORR) and disease control rate 
(DCR). The PFS and OS were estimated using the Kaplan- 
Meier method and compared using the Log rank test. 
A P-value of <0.05 was considered statistically significant.

Results
Patient Characteristics
A total of 21 advanced, treatment-naïve NSCLC patients har-
boring sensitive EGFR mutations were enrolled during the 
period from April 2015 through October 2017, and all cases 
were pathologically diagnosed with lung adenocarcinoma. The 
subjects had a median age of 52 years (range, 32 to 70 years), 
and included 10 men and 11 women. There were 19 patients 
with an ECOG-PS score of 1 and two cases with a score of 2, 
and 85.7% were non-smokers. ARMS-PCR assay was done in 
all subjects, and identified EGFR 19del mutations in 10 cases 
and 21L858R mutations in 11 cases. 66.7% completed 4 cycles 
of chemotherapy and 33.3% completed 6 cycles. In addition, 
there were 15 cases without brain metastases and 6 cases with 
brain metastases at initial diagnosis, including 3 cases with 
concurrent whole-brain radiotherapy (Table 1 and 
Supplementary Table 1). All 21 patients were successfully 

followed up through the visits to the hospital or telephone, 
with the final database lock on June 1, 2020. The study subjects 
had a median follow-up period of 26 months (range, 5 to 62 
months), and during the follow-up period, 95.2% of the 
patients progressed and 76.2% died (Supplementary Table 2).

Survival Benefits
Among the 21 participants, there were 16 cases achieving 
PR and 5 achieving SD, with a 76.2% ORR and 100% DCR 
observed. Figure 1 shows the best response to the combined 
treatment of first-generation EGFR-TKIs and chemotherapy. 
A significantly higher ORR was seen in subjects harboring 
EGFR 21L858R mutations than in those with EGFR 19del 
mutations (100% vs 50%, P = 0.012), while no heterogene-
ity occurred with respect to gender, age, brain metastasis or 
depth of response (DpR) (P > 0.05) (Table 1).

At the final database lock, 95.2% experienced PFS out-
comes and 76.2% had OS outcomes. The median PFS and 
OS were 15.0 months (95% CI, 10.6‒19.4 months) and 26.0 
months (95% CI, 24.5‒27.4 months) (Figure 2A and B), and 
no heterogeneity was seen across the gender, age, type of 
EGFR mutations, development of brain metastasis or DpR 
(P > 0.05) (Table 1). In addition, there were no significant 
differences in PFS (12.0 vs 15.0 months, P = 0.281) or OS 
(26.0 vs 25.0 months, P = 0.876) between advanced NSCLC 
patients harboring EGFR 19del mutations and 21L858R 
mutations (Figure 2C and D).

Table 1 Clinical Responses to First-Generation EGFR-TKIs Combined with Chemotherapy in Advanced NSCLC Patients Harboring 
EGFR Mutations by Demographic and Clinical Characteristics

Characteristics No. of 
Cases (%)

Objective 
Response Rate (%)

P Median PFS 
(Months, 95% CI)

P Median OS 
(Months, 95% CI)

P

Overall 21 76.2 ‒ 15 (10.56‒19.45) ‒ 26 (24.52‒27.48) ‒

Gender Male 10 (47.6) 60 0.149 12 (7.45‒16.56) 0.242 26 (21.35‒30.65) 0.576

Female 11 (52.4) 90.9 15 (6.37‒23.63) 25 (22.84‒27.16)

Age (years) ≤60 16 (76.2) 75 1 15 (8.47‒21.53) 0.09 25 (23.04‒26.96) 0.946

>60 5 (23.8) 80 9 (4.76‒13.29) 26 (23.85‒28.15)

Subtype of EGFR 
mutation

19 del 10 (47.6) 50 0.012 12 (2.70‒27.30) 0.281 26 (19.80‒32.2) 0.876

L858R 11 (52.4) 100 15 (8.5‒21.47) 25 (22.84‒27.16)

Brain metastasis Yes 6 (28.6) 100 0.149 17 (13.8‒20.20) 0.828 25 (19.4‒30.6) 0.788

No 15 (71.4) 66.7 12 (8.28‒15.72) 26 (23.85‒28.15)

Depth of 
response

<50% 9 (42.9) 12 (9.08‒14.92) 0.166 26 (23.08‒28.92) 0.992

≥50% 12 (57.1) 15 (6.51‒23.49) 25 (22.74‒27.63)
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Efficacy of First-Generation EGFR-TKIs 
Combined with Chemotherapy for Brain 
Metastasis
There were 6 cases with brain metastases at baseline. The 
time to intracranial progression was 19, 19 and 24 months 
for the 3 cases receiving first-generation EGFR-TKIs plus 
chemotherapy with concurrent whole-brain radiotherapy, 
and 9, 15 and 17 months for those receiving first- 
generation EGFR-TKIs plus chemotherapy. The median 
PFS and OS were 18.0 and 28.0 months among these 6 
cases, respectively.

Among the 15 participants without brain metastasis at 
baseline, 4 cases (26.7%) developed intracranial metas-
tases and had PFS of 6, 9, 21 and 21 months. The 6-, 
12- and 24-month cumulative incidence rates of the CNS 
metastases were 6.67%, 13.3% and 26.7% and the median 
PFS and OS were 12.0 and 26.0 months among these 15 
cases, respectively.

Efficacy of First-Generation EGFR-TKIs 
Combined with Chemotherapy Against 
the Development of Acquired EGFR 
T790M Mutation-Positive Clones
There were 17 participants that were subject to ddPCR 
assay for detection of EGFR T790M mutations in the 
plasma, and 64.7% were tested positive for T790M 

mutations. We observed no significant difference in the 
incidence of acquired T790M mutations between advanced 
NSCLC patients harboring EGFR 19del mutations and 
21L858R mutations (75.0% vs 55.6%, P = 0.62). There 
were 8 participants undergoing the later-line treatment 
with osimertinib, which resulted in PR in 5 cases, SD in 
3 cases, showing a 60% ORR and a 100% DCR, and the 
PFS was 5.0, 3.0, 4.0, 6.0, 6.0, 9.0, 5.0, and 21.0 months 
for these 8 cases, with a median PFS of 6.0 months.

Safety
The participants were well tolerant to the combined treat-
ment with first-generation EGFR-TKIs and chemotherapy, 
and the common adverse reactions included rash (81%), 
neutropenia (81%), leukopenia (66.7%), liver function 
damage (52.4%), fatigue (47.6%) and diarrhea (23.8%). 
Rash and fatigue were all classified as grade 1 and 2. 
Grade 3 hematological toxicity included neutropenia 
(9.5%) and leukopenia (4.8%), and grade 3 non- 
hematological toxicity mainly included liver function 
damage (9.5%) and diarrhea (4.8%). No grade 4 adverse 
events occurred, and no treatment-related death was found 
(Table 2).

Discussion
Increasing evidences from large-scale clinical trials have 
shown that first-generation EGFR-TKIs achieve unsatis-
factory outcomes for treatment of advanced NSCLC 

Figure 1 Maximum tumor change from baseline by the best overall response, as per Response Evaluation Criteria in Solid Tumors (RECIST) version 1.1, each bar represents 
the maximum change in the sum of the diameters of the target lesions of an individual patient.
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patients harboring sensitive EGFR mutations, resulting in 
median PFS of 9.2 to 11.3 months and median OS of 26.3 
to 38.8 months.25–27 The combination therapy containing 
EGFR-TKIs has therefore been proposed in order to 
improve the survival benefits and delay the resistance to 
EGFR-TKIs in lung cancer,28–30 and the combination of 
EGFR-TKIs and chemotherapy is a preferred option of 
choice.31–33 In a Phase 2, multicenter, randomized study 
conducted in East Asian patients with advanced nonsqua-
mous NSCLC harboring EGFR mutations, the gefitinib- 
pemetrexed combination was found to improve median 
PFS (16.2 vs 11.1 months) and OS (43.4 vs 36.8 months) 
in relative to gefitinib alone.34 Results from the NEJ009 
study showed that gefitinib combined with carboplatin 
plus pemetrexed achieved an increase in PFS (20.9 vs 
18.0 months, P = 0.092) and OS (50.9 vs 38.8 months, 

P = 0.021) as compared to treatment with gefitinib alone in 
newly diagnosed metastatic NSCLC patients with EGFR 
mutations.19 However, the effects of combined treatment 
with first-generation EGFR-TKIs and chemotherapy on the 
development of EGFR T790M mutation-positive clones, 
on the efficacy of advanced NSCLC harboring different 
types of sensitive EGFR mutations, and on intracranial 
metastases remain unknown until now.

This single-center, open-label, single-arm, prospective 
phase II clinical trial, initiated since April 2015, aimed to 
test the efficacy and safety of gefitinib, a first-generation 
EGFR-TKI, in combination with carboplatin plus peme-
trexed as a first-line therapy for advanced NSCLC patients 
with sensitive EGFR mutations. The combination therapy 
achieved an overall ORR of 76.2%, DCR of 100%, median 
PFS of 15.0 months and median OS of 26.0 months among 

Figure 2 Kaplan-Meier estimates of survival. (A) Progression-free survival; (B) overall survival; (C) comparison of progression-free survival between advanced NSCLC 
patients harboring EGFR 19del and L858R mutations; (D) comparison of overall survival between advanced NSCLC patients harboring EGFR 19del and L858R mutations.
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all 21 participants, and no significant differences were seen 
in PFS or OS in terms of gender, age, type of EGFR 
mutations, development of brain metastasis or DpR (P > 
0.05). During the follow-up to June 1, 2020, no treatment- 
related death or grade 4 adverse events occurred, and 
grade 3 hematological toxicity included neutropenia 
(9.5%) and leukopenia (4.8%), while grade 3 non- 
hematological toxicity mainly included liver function 
damage (9.5%) and diarrhea (4.8%). Our data demonstrate 
that the combined treatment of gefitinib, carboplatin and 
pemetrexed is safe and well tolerant in advanced NSCLC 
patients with sensitive EGFR mutations, which is in agree-
ment with the tolerated adverse reactions observed in the 
NEJ009 study.19

In this phase 2 clinical trial, gefitinib in combination 
with carboplatin plus pemetrexed was found to achieve 
comparable PFS in relative to the combined treatment with 
other first-generation EGFR-TKIs and chemotherapy, and 
showed superior PFS than treatment with first-generation 
EGFR-TKIs alone,18–20,31–33 indicating that the combining 
strategy of first-generation EGFR-TKIs and chemotherapy 
is effective to postpone the resistance to first-generation 
EGFR-TKIs. In metastatic NSCLC patients receiving 
a targeted treatment with an ALK inhibitor or immu-
notherapy with an anti-PD-1 antibody, a greater DpR was 
reported to correlate with longer PFS and OS,35 which is 
similar to the findings from the NEJ009 study.19 In the 
current study, 57.1% of the participants had a DpR of 50% 
and greater, and the greater DpR did not lead to PFS or OS 
benefits. However, our data presented inferior OS to that 

reported in recent clinical trials.19,34 This may be because 
the current study is a real-world clinical trial, and the 
confounding effects of the subsequent therapy may affect 
the OS; in addition, the small sample size may cause 
a bias.

Exon 19 deletion and exon 21 L858R point mutations 
are the two most common subtypes of EGFR mutations in 
NSCLC.36 It has been reported that NSCLC patients har-
boring EGFR 19del and 21L858R mutations present 
diverse biological profiles, clinical features and 
prognoses,37 and previous studies have demonstrated var-
ious responses to first-generation EGFR-TKIs between 
NSCLC patients harboring EGFR 19del and 21L858R 
mutations.38–44 Results from a meta-analysis of 22 eligible 
trials involving 1082 patients showed that advanced 
NSCLC patients harboring EGFR 19del mutations had 
longer OS and PFS than those with 21L858R 
mutations,45 which may be explained partly by the higher 
proportion of the EGFR T790M mutation in patients with 
EGFR 19del mutations.46 However, the exact mechanisms 
responsible for the difference in the responses to EGFR- 
TKIs between advanced NSCLC patients with EGFR 
19del and 21L858R mutations remain to be investigated. 
Optimizing the treatment regimen to improve better survi-
val benefits is therefore paid much attention among 
advanced NSCLC patients harboring sensitive EGFR 
21L858R mutations,47 and the combination strategy with 
first-generation EGFR-TKIs and chemotherapy has shown 
improvements in the therapeutic efficacy in advanced 
NSCLC patients harboring sensitive EGFR 21L858R 

Table 2 Toxicities During the Treatment with First-Generation EGFR-TKIs in Combination with Chemotherapy in Advanced NSCLC 
Patients Harboring EGFR Mutations

Adverse Event No. Subjects with Treatment-Related Toxicity Overall Incidence of 
Toxicity (%)

Incidence of Grade 3/4 
Toxicity (%)

Grade 
0

Grade 
1

Grade 
2

Grade 
3

Grade 
4

Leukopenia 7 5 9 0 0 66.7 0

Neutropenia 4 8 7 2 0 81 9.5

Thrombocytopenia 20 1 0 0 0 4.8 0
Anemia 13 6 2 0 0 38.1 0

Nausea 15 4 2 0 0 28.6 0

Vomiting 16 3 2 0 0 23.8 0
Diarrhea 16 3 1 1 0 23.8 4.8

Liver dysfunction 10 7 2 2 0 52.4 9.5

Rash 4 14 3 0 0 81 0
Nail changes 16 5 0 0 0 23.8 0

Anorexia 15 6 0 0 0 28.6 0

Fatigue 11 8 2 0 0 47.6 0
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mutations.19,20,34 Among chemotherapy-naïve, East Asian 
patients with advanced nonsquamous NSCLC and activat-
ing EGFR 21L858R mutations, the gefitinib-pemetrexed 
combination achieved superior PFS than gefitinib alone 
(12.6 vs 10.9 months, HR = 0.58).20 In the current study, 
gefitinib in combination with carboplatin plus pemetrexed 
achieved a significantly higher ORR in advanced NSCLC 
patients harboring EGFR 21L858R mutations than in those 
with EGFR 19del mutations, and the combination therapy 
resulted in improvements in PFS (median PFS of 15 
months) as compared to previous reports seen in first- 
generation EGFR-TKIs alone in advanced NSCLC 
patients with EGFR 21L858R mutations.19,20 Our findings 
demonstrate that the combining strategy of first-generation 
EGFR-TKIs and chemotherapy is effective to achieve 
better PFS benefits in advanced NSCLC patients with 
EGFR 21L858R mutations. This may be attributed to that 
the proportion of concurrent mutations is higher in 
advanced NSCLC patients with EGFR 21L858R mutations 
than in those with 19del mutations, and the combination 
strategy may facilitate the removal of EGFR-mutant 
clones and the delay in the emergence of resistance to 
EGFR-TKIs.48,49

Although EGFR-TKIs have shown highly active 
against EGFR-mutant NSCLC, resistance to EGFR-TKIs 
seems inevitable.9–11 To date, EGFR T790M mutation has 
been identified as the most common cause of secondary 
resistance to first-generation EGFR-TKIs.50–52 Previous 
studies have detected 50% to 60% T790M mutation- 
positive rates in NSCLC specimens that are resistant to 
first-generation EGFR-TKIs,48,53 while the plasma T790M 
mutation positive rate is 23% to 63% in NSCLC patients 
harboring resistance to first-generation EGFR-TKIs.54,55 

Osimertinib, a third-generation EGFR-TKI, is effective to 
selectively inhibit EGFR T790M mutations and signifi-
cantly prolong the survival in NSCLC patients with 
EGFR mutations.56–58 The effects of first-generation 
EGFR-TKIs combined with chemotherapy on EGFR 
T790M mutations have not been fully understood until 
now. In this study, ddPCR assay detected a 64.7% plasma 
EGFR T790M mutation-positive rate following disease 
progression in advanced NSCLC patients undergoing gefi-
tinib combined with carboplatin plus pemetrexed, which is 
greater than previous findings reported in the plasma of 
NSCLC patients with resistance to first-generation EGFR- 
TKIs.59–62 This suggests that the combining strategy of 
first-generation EGFR-TKIs and chemotherapy facilitates 
the clearance of heterogeneous tumor clones, leading to 

a higher clonal homogeneity of EGFR T790M-positive and 
EGFR-TKIs resistant NSCLC. However, further studies 
recruiting more study subjects are required to validate 
the findings from this trial, since the small study sample 
may cause a bias in the present study. In addition, there 
were 8 EGFR T790M-positive patients undergoing osimer-
tinib therapy in this study, which resulted in a 60% ORR 
and a 100% DCR, suggesting the reliability of detection of 
EGFR T790M mutation in peripheral ctDNA by ddPCR 
assay. We found that osimertinib achieved a median PFS 
of 6 months in these 8 EGFR T790M mutation-positive 
patients, which is significantly shorter than that reported in 
the AURA3 study.63 This may be because the small sam-
ple size affects the study results, and the tumor heteroge-
neity and complicated mechanisms of drug resistance may 
affect the efficacy of osimertinib treatment in EGFR 
T790M mutation-positive, advanced NSCLC patients.64–66

Brain metastasis has been identified as a major con-
tributor to treatment failure and death in EGFR-mutant 
lung adenocarcinoma patients after treatment with first- 
generation EGFR-TKIs,67 and development of treatments 
to overcome CNS metastasis of NSCLC has been paid 
great attention.68,69 Results from a retrospective analysis 
to compare the efficacy of erlotinib and gefitinib as first- 
line treatment for CNS metastasis in NSCLC patients with 
EGFR-sensitizing mutations showed that the 6-, 12- and 
18-month cumulative incidence rates of CNS progression 
were 5.8%, 9.4% and 17% for the gefitinib treatment 
group.70 In patients with EGFR-mutant advanced 
NSCLC without baseline CNS metastasis given first- 
and/or third-generation EGFR-TKIs, the 1-, 2-, and 
3-year cumulative incidences of symptomatic CNS metas-
tasis were 3.5%, 7.5%, and 15.3%, respectively.71 Results 
from the NEJ009 study showed that gefitinib combined 
with carboplatin plus pemetrexed resulted in survival ben-
efits from PFS and OS benefits relative to gefitinib alone in 
newly diagnosed metastatic NSCLC patients with EGFR 
mutations regardless of brain metastasis at baseline; how-
ever, the effects of the combination therapy on brain 
metastasis and the incidence of subsequent brain metasta-
sis were not reported.19 In this study, the 6-, 12- and 24- 
month cumulative incidence rates of the CNS metastasis 
were 6.67%, 13.3% and 26.7% in 15 advanced NSCLC 
patients following treatment with gefitinib combined with 
carboplatin plus pemetrexed. Our data showed no super-
iority of the combination strategy of first-generation 
EGFR-TKIs and chemotherapy in the prevention of CNS 
metastasis relative to EGFR-TKIs alone in advanced 
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NSCLC patients with EGFR mutations as reported pre-
viously. It has been reported that the combination of sys-
temic therapy and whole-brain radiotherapy achieves 
better benefits in managing the intracranial progression in 
NSCLC patients with baseline brain metastases.72 

Similarly, our findings showed that the time to intracranial 
progression was 19, 19 and 24 months for participants 
with concurrent whole-brain radiotherapy.

This study has some limitations. First, this is a single- 
center, single-arm clinical trial enrolling 21 advanced 
NSCLC patients with EGFR mutations, and the small sample 
size may cause a bias. Second, this real-world study started to 
recruit study subjects in 2015. ARMS-PCR assay was 
employed to detect EGFR mutations at baseline, which failed 
to detect baseline concomitant mutations, and next-generation 
sequencing was not employed to investigate the mechanisms 
underlying drug resistance after disease progression following 
treatment with first-generation EGFR-TKIs. Third, further 
identification of dominant subjects and illustration of the effect 
of the combination treatment on clonal evolution of NSCLC, 
notably on EGFR T790M mutation-positive clones, are 
required during the development of the combination strategy 
of first-generation EGFR-TKIs and chemotherapy. Further 
large-scale, multi-center, controlled clinical trials recruiting 
more subjects to validate the findings from this study seem 
justified.

Conclusions
In summary, this single-center, open-label, single-arm, phase 
II clinical trial further confirms that the combination of first- 
generation EGFR-TKIs and chemotherapy is a well-tolerant 
first-line treatment to delay EGFR-TKIs resistance among 
advanced NSCLC patients harboring sensitive EGFR-TKI 
mutations, and better survival benefits may be achieved in 
advanced NSCLC patients harboring EGFR L858R mutations.
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