
ONCOLOGY LETTERS  18:  3887-3895,  2019

Abstract. Previous studies have demonstrated a significant 
difference in clinical characteristics between patients with 
non‑small cell lung cancer (NSCLC) harboring exon 19 dele-
tion (19‑del) and an exon point mutation (21‑L858R) in EGFR. 
The present retrospective study aimed to investigate the 
differential prognosis in patients with NSCLC harboring exon 
19‑del and 21‑L858R mutations. The clinical and follow‑up 
data of 137 patients treated at the Zhongnan Hospital of 
Wuhan University (Wuhan, Hubei, China) between August 
2012 and August 2016, who were diagnosed with stage 
IIIB‑IV NSCLC harboring either exon 19‑del or 21‑L858R 
mutations, were analyzed. The patients were divided into the 
first‑line tyrosine kinase inhibitor (TKI), first‑line chemo-
therapy and second‑line TKI treatment groups. The median 
progression‑free survival (PFS) time of patients harboring 
the exon 19‑del mutation was significantly improved 
compared with that in patients harboring the 21‑L858R muta-
tion (11.3 vs. 8.8 months, respectively; P=0.017) following 
first‑line TKI treatments. However, no significant difference 
in the median PFS time was observed between the exon 
19‑del and 21‑L858R groups following the first‑line chemo-
therapy or second‑line TKI treatment. In patients with the 
exon 19‑del, first‑line TKI treatment achieved an increased 
objective response rate (ORR; 51.9 vs. 18.5%; P=0.004) 
and disease control rate (96.2 vs. 77.8%; P=0.030), and a 
longer PFS time (11.3 vs. 8.0 months; P=0.034) compared 
with that in the patients following first‑line chemotherapy. 
First‑ and second‑line TKI treatment achieved a similar PFS 
time (11.3 vs. 11.0 months, respectively; P=0.140). However, 
in patients with the 21‑L858R mutation, the first‑line TKI 
therapy and first‑line chemotherapy groups exhibited a 
similar PFS time (8.8 vs. 3.5 months, respectively; P=0.063), 

while the second‑line TKI treatment group exhibited a 
significantly longer PFS time compared with the first‑line 
TKI treatment group (13.6 vs. 8.8  months, respectively; 
P=0.030). There was a differential sensitivity to treatment 
between patients harboring the exon 19‑del and 21‑L858R 
mutations. Therefore, chemotherapy may increase the sensi-
tivity to TKIs in patients harboring the 21‑L858R mutation.

Introduction

Lung cancer is the most common cause of cancer‑related 
mortality worldwide  (1), with increasing incidence and 
mortality rates. Non‑small cell lung cancer (NSCLC) accounts 
for ~80% of newly diagnosed lung cancer cases annually, 
and the majority are diagnosed at an advanced stage  (2). 
Chemotherapy has been recommended as the first‑line treat-
ment in patients with advanced NSCLC for the last 10 years. 
However, due to the toxicity and side effects, the therapeutic 
effect is limited and the clinical outcomes are poor, with a 
median overall survival (OS) time of only 8‑10 months and 
a 5‑year survival rate of only ~15% (3). Recently, treatment 
for patients with advanced or metastatic NSCLC has been 
modified. Epidermal growth factor receptor tyrosine kinase 
inhibitors (EGFR‑TKIs) have revealed significant efficacy in 
NSCLC patients with EGFR mutations (4,5), are associated 
with fewer side effects and have improved quality of life, 
particularly in patients harboring the exon 19 deletion (19‑del) 
or exon 21 point mutation (21‑L858R).

EGFR is a member of the ErbB receptor TK family 
and serves a key role in the development and progression 
of NSCLC (6). Overexpression of EGFR may lead to cell 
proliferation, promote angiogenesis, tumor invasion and 
metastasis, and inhibit cell apoptosis, serving an important 
role in the evolution of malignant tumors (7‑9). Numerous 
studies have confirmed that EGFRs are uniquely expressed in 
tumor tissues, particularly NSCLC (10,11). Exon 19‑del and 
21‑L858R mutations are common, accounting for 85% of all 
EGFR mutations in NSCLC (12‑14). With the extensive use 
of TKIs in patients with NSCLC harboring EGFR mutations, 
accumulating evidence has demonstrated that exon 19‑del 
and 21‑L858R mutations are associated with distinguishing 
clinical characteristics (15). The aim of the present study was 
to further investigate whether these two mutations result in 
different prognoses in patients with NSCLC.
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Materials and methods

Patient characteristics. The clinical and follow‑up data 
of 137 patients treated at the Zhongnan Hospital of Wuhan 
University (Wuhan, Hubei, China) between August 2012 and 
August 2016, who were diagnosed with stage IIIB‑IV NSCLC 
and harboring either the exon 19‑del or 21‑L858R mutations, 
were collected. Patient sex, age, smoking status, primary site, 
disease stage, type of EGFR‑TKI administered (icotinib, 
gefitinib or erlotinib) and treatment protocol (first‑line TKIs, 
first‑line chemotherapy or second‑line TKIs) were recorded 
during a retrospective chart review.

The inclusion criteria for the present study were as follows: 
i)  Patients with histologically or cytologically confirmed 
stage IIIB‑IV NSCLC according to the 7th American Joint 
Committee on Cancer (AJCC) staging manual (16); ii) patients 
harboring either the exon 19‑del or 21‑L858R mutation which 
was detected with PCR (17); iii) no serious cardiovascular 
disease or other diseases precluding patients from receiving 
chemotherapy or EGFR‑TKI therapy; iv) presence of at least 
1 measurable lesion assessable by computed tomography (CT) 
or magnetic resonance imaging (MRI); and v) Karnofsky 
performance status score >70 and a life expectancy ≥3 months.

The exclusion criteria were as follows: i) Patients with 
small cell or mixed small cell histology; ii) unknown EGFR 
mutation type; iii) absence of measurable lesions according to 
the Response Evaluation Criteria in Solid Tumors (RECIST) 
v1.1 (18); and iv) life expectancy <3 months.

Treatment and patient follow‑up. The 137  patients were 
divided into first‑line TKI treatment, first‑line chemotherapy 
and second‑line TKI treatment groups. A total of 89 patients 
were treated with first‑line TKIs. First‑line chemotherapy was 
administered to 48 patients, among who 27 received TKIs as 
second‑line treatment following disease progression.

The oral TKIs gefitinib (250 mg/day), erlotinib (150 mg/day) 
or icotinib (375 mg/day) were administered as the first‑line or 
second‑line treatment for the collected patients with NSCLC 
until disease progression or development of intolerable adverse 
effects, such as severe rash, diarrhea, liver and kidney toxicity. 
The chemotherapy consisted of a platinum‑based combination 
regimen, including pemetrexed (500 mg/m²; day 1) plus cispl-
atin or nedaplatin (75 mg/m²; day 1), gemcitabine (1,000 mg/m²; 
days 1 and 8) plus cisplatin or nedaplatin (75 mg/m²; day 1), 
docetaxel (75  mg/m²; day 1) plus cisplatin or nedaplatin 
(75 mg/m²; day 1), and taxol (175 mg/m²; day 1) plus cisplatin 
or nedaplatin (75 mg/m²; day 1), once every 21 days. A dose 
reduction to 80% was allowed in case of treatment‑associated 
grade 3 or selected lengthy grade 2 toxicities.

Disease evaluation was initiated 4 weeks post‑treatment 
and was performed every 8 weeks thereafter until disease 
progression or the start of new anticancer therapies. Evaluation 
tools included chest CT scans, brain MRI with and without 
contrast, abdominal CT scans, bone emission CT scans and 
positron emission tomography‑CT scans if necessary.

Statistical analysis. Progression‑free survival (PFS) was 
defined as the time from the first administration of first‑line 
EGFR‑TKIs, first‑line chemotherapy or second‑line EGFR‑TKI 
treatment to the confirmation of disease progression or 

mortality from any cause. The tumor response to EGFR‑TKI 
treatment or chemotherapy was assessed according to RECIST 
v1.1. Objective response rate (ORR) was defined as the sum of 
patients with a complete response or partial response divided 
by the total number of treated patients with measurable 
disease. Disease control rate (DCR) was defined as the number 
of patients with a complete response, partial response or stable 
disease divided by the total number of patients treated. The 
last follow‑up date was August 31, 2017. The baseline charac-
teristics of patients were compared between the EGFR exon 
19‑del and 21‑L858R genotype groups using Pearson's χ2 test 
or Fisher's exact tests (when there were <5 expected counts in 
the contingency table) for categorical variables. Kaplan‑Meier 
analysis was applied to evaluate PFS. Univariate and multi-
variate Cox proportional hazards analyses were conducted 
to identify factors associated with increased risk of disease 
progression. All statistical analyses were performed using 
SPSS (v17.0; SPSS, Inc., Chicago, IL, USA). Tests were 2‑sided 
and P<0.05 was considered to indicate a statistically significant 
difference.

Results

Baseline patient characteristics. Table I presents the baseline 
characteristics of the involved patients. The median age was 
58 years (range, 32‑93 years) and there were 69 men and 68 
women, of whom 39 were smokers and 98 were non‑smokers. 
There were 71 patients with lesions in the left lung and 66 
in the right lung. According to the 7th edition of the AJCC 
staging manual (16), there were 2 cases with stage IIIB and 
135 cases with stage IV cancer. A total of 79 cases with exon 
19‑del mutation and 58 cases with 21‑L858R mutation were 
identified.

The characteristics of patients harboring either the exon 
19‑del or 21‑L858R mutations treated with different treatment 
protocols are presented in Table II. The percentages of patients 
harboring exon 19‑del and 21‑L858R mutations were 58.4% 
(52/89) and 41.6% (37/89) in the first‑line EGFR‑TKI treat-
ment group, 56.3% (27/48) and 43.8% (21/48) in the first‑line 
chemotherapy group, and 48.1% (13/27) and 51.9% (14/27) 
in the second‑line EGFR‑TKI treatment group, respectively. 
The patients with either the exon 19‑del or 21‑L858R muta-
tions were proportionate in terms of sex, age, smoking status, 
primary tumor sites and stage. In the first‑line and second‑line 
EGFR‑TKI treatment groups, patients with exon 19‑del and 
21‑L858R mutations received similar types of EGFR‑TKI 
treatment. The cycles of chemotherapy were comparable 
between patients with exon 19‑del and 21‑L858R mutations in 
the first‑line chemotherapy group.

ORR and DCR. The objective response of patients harboring 
either the exon 19‑del or 21‑L858R mutations to the first‑line 
EGFR‑TKI, first‑line chemotherapy and second‑line EGFR‑TKI 
treatments is presented in Table III. The ORR and DCR for 
patients with the exon 19‑del and 21‑L858R mutations were 51.9 
vs. 27.0% (P=0.019) and 96.2 vs. 83.8% (P=0.102) following 
first‑line EGFR‑TKI treatment, 18.5 vs. 4.8% (P=0.322) and 77.8 
vs. 52.4% (P=0.064) following first‑line chemotherapy, and 15.4 
vs. 42.9% (P=0.209) and 76.9 vs. 92.9% (P=0.326) following 
second‑line EGFR‑TKI treatment, respectively.
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Regardless of the mutation type, the differences between 
ORR and DCR in each treatment method were compared in 
the present study. It was revealed that the ORR and DCR were 
41.6% (37/89) and 91.0% (81/89) following first‑line EGFR‑TKI 
treatment, 12.5% (6/48) and 66.7% (32/48) following first‑line 
chemotherapy, and 29.6% (8/27) and 85.2% (23/27) following 
second‑line TKI treatment, respectively. Compared with 
first‑line chemotherapy treatment, first‑line EGFR‑TKI treat-
ment resulted in an increased ORR (41.6 vs. 12.5%; P<0.05) 
and DCR (91.0 vs. 66.7%; P<0.05). Specifically, in patients 
with the exon 19‑del mutation, first‑line TKI treatment resulted 
in an increased ORR (51.9 vs. 18.5%; P=0.004) and DCR (96.2 
vs. 77.8%; P=0.03) compared with first‑line chemotherapy. 
Similarly, in patients with the 21‑L858R mutation, first‑line 
TKI treatment also resulted in an increased ORR (27.0 vs. 
4.8%; P=0.044) and DCR (83.8 vs. 52.4%; P=0.01) compared 
with first‑line chemotherapy.

There was a similar ORR (41.6 vs. 29.6%; P>0.05) and 
DCR (91.0 vs. 85.2%; P>0.05) between the first‑line and 
second‑line TKI treatment groups. According to the EGFR 
mutation status, in patients with the exon 19‑del mutation, 
first‑line TKI treatment resulted in an increased ORR (51.9 
vs. 15.4%; P=0.018) and a similar DCR (96.2 vs. 76.9%; 
P=0.081) compared with second‑line TKI treatment. However, 
in patients with the 21‑L858R mutation, the first‑line and 
second‑line TKI treatment resulted in a similar ORR (27 vs. 
42.9%; P=0.322) and DCR (83.8 vs. 92.9%; P=0.657).

PFS time. The median PFS time for patients with the exon 
19‑del and 21‑L858R mutations was 11.3 vs. 8.8  months 
(P=0.017) following first‑line EGFR‑TKIs, 8.0 vs. 3.5 months 

(P=0.105) following first‑line chemotherapy and 11.0 vs. 
13.6 months (P=0.090) following second‑line EGFR‑TKIs, 
respectively (Fig. 1).

The median PFS time of the enrolled patients with 
NSCLC was 10.5 months following first‑line TKI treatment, 
5.7 months following first‑line chemotherapy and 13.0 months 
following second‑line TKI treatment. The median PFS time 
of patients treated with first‑line TKIs was significantly 
improved compared with that of patients treated with first‑line 
chemotherapy (10.5 vs. 5.7  months; P=0.007; Fig.  2A). 
Specifically, in patients harboring the exon 19‑del, first‑line 
TKI treatment led to the prolongation of the median PFS time 
(11.3 vs. 8.0 months; P=0.034) compared with that of first‑line 
chemotherapy (Fig.  2B). However, in patients harboring 
the 21‑L858R mutation, there was no significant difference 
in the median PFS time (8.8 vs. 3.5 months; P=0.063) between 
the exon 19‑del and 21‑L858R treatment groups (Fig. 2C).

There was no significant difference in the median PFS 
time between patients treated with first‑ and second‑line TKIs 
(13.0 vs. 10.5 months, respectively; P=0.965; Fig.  3A). In 
patients with the exon 19‑del mutation, first‑ and second‑line 
TKI treatment also led to a similar median PFS time (11.3 vs. 
11.0 months; P=0.140; Fig. 3B). However, in patients with the 
21‑L858R mutation, second‑line TKI treatment resulted in a 
longer median PFS time compared with that in patients with 
the first‑line TKI treatment (8.8 vs. 13.6 months, respectively; 
P=0.030; Fig. 3C).

Univariate and multivariate analyses. The results of the 
univariate and multivariate analyses of PFS time for patients 
with NSCLC treated with first‑line EGFR‑TKIs, first‑line 
chemotherapy and second‑line EGFR‑TKIs indicated that 
the type of EGFR mutation was an independent predictor 
of PFS time for patients with NSCLC treated with first‑line 
TKIs [hazard ratio (HR), 2.071; 95% confidence interval (CI), 
1.120‑3.480; P=0.006; Table IV]. First‑line chemotherapy of 
>4 cycles was also associated with a longer PFS time (HR, 
0.444; 95% CI, 0.214‑0.921; P=0.029).

Discussion

Lung cancer is one of the leading causes of mortality 
worldwide (19). Due to their tumor‑targeting properties and 
significant therapeutic efficacy, EGFR‑TKIs have been a focus 
of investigation and their application has lead to major advances 
in the treatment of NSCLC, particularly for patients with either 
the EGFR exon 19 del or 21‑L858R mutations (10,20).

Several studies indicated that treatment with EGFR‑TKIs 
resulted in significant improvements in PFS time, quality of 
life and tolerance to treatment  (6,21‑24). The LUX‑Lung6 
study (25) demonstrated that treatment with EGFR‑TKIs led to 
a significantly longer PFS time (11.0 vs. 5.6 months; P<0.001) 
and increased ORR (66.9 vs. 23%; P<0.001) and DCR (92.6 
vs. 76.2%; P<0.001) compared with those obtained using 
standard chemotherapy. As in the aforementioned studies, 
the present results suggested that the PFS time (10.5 vs. 
5.7 months; P=0.007), ORR (41.6 vs. 12.5%; P<0.05) and DCR 
(91.0 vs. 66.7%; P<0.05) of patients with NSCLC harboring 
EGFR mutations treated with first‑line TKIs were improved 
compared with those in patients treated with chemotherapy.

Table I. Patient characteristics.

Characteristics	 n	 %

Age, years		
  ≤60	 82	 59.9
  >60	 55	 40.1
Sex		
  Male	 69	 50.4
  Female	 68	 49.6
Stage		
  IIIB	 2	 1.5
  IV	 135	 98.5
Smoking		
  Ever	 39	 28.5
  Never	 98	 71.5
Primary site		
  Left side	 71	 51.8
  Right side	 66	 48.2
EGFR		
  19‑Del	 79	 57.7
  21‑L858R	 58	 42.3

EGFR, epidermal growth factor receptor.
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Figure 2. mPFS of patients treated with first‑line TKIs versus first‑line chemotherapy, and first‑line versus second‑line TKIs. (A) The mPFS times of patients 
treated with first‑line TKIs and chemotherapy were 10.5 and 5.7 months (P=0.007), respectively. (B) In patients with the 19‑del mutation, the mPFS times of 
patients treated with first‑line TKIs and chemotherapy were 11.3 and 8.0 months (P=0.034), respectively. (C) In patients with the 21‑L858R mutation, the PFS 
times of patients treated with first‑line TKIs and chemotherapy were 8.8 and 3.5 months (P=0.063), respectively. mPFS, median progression‑free survival; 
TKIs, tyrosine kinase inhibitors.

Figure 3. mPFS of patients treated with first‑line and second‑line TKIs. (A) The mPFS times of patients treated with first and second‑line TKIs were 10.5 and 
13.0 months (P=0.965), respectively. (B) In patients with the 19‑del mutation, the mPFS times of patients treated with first‑ and second‑line TKIs were 11.3 
and 11.0 months (P=0.140), respectively. (C) In patients with the 21‑L858R mutation, the mPFS times of those treated with first‑ and second‑line TKIs were 
8.8 and 13.6 months (P=0.03), respectively. mPFS, median progression‑free survival; TKIs, tyrosine kinase inhibitors.

Figure 1. mPFS of patients with the exon 19‑del or 21‑L858R mutation administered with different treatment types. (A) The mPFS times for patients harboring 
the 19‑del and 21‑L858R mutation were 11.3 and 8.8 months (P=0.017), respectively, following use of first‑line TKIs. (B) The mPFS times for patients 
harboring the 19‑del and 21‑L858R mutation were 8.0 and 3.5 months (P=0.105), respectively, following first‑line chemotherapy. (C) The mPFS times for 
patients harboring the 19‑del and 21‑L858R mutation were 11.0 and 13.6 months (P=0.090), respectively, following use of second‑line TKIs. mPFS, median 
progression‑free survival; TKIs, tyrosine kinase inhibitors.

Table III. Disease response to the different treatments in patients with either the exon 19‑del or the 21‑L858R mutation type.

	  First‑line EGFR‑TKIs	 First‑line chemotherapy	 Second‑line EGFR‑TKIs
	‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑	‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑	‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑  
Response	 19‑del 	 21‑L858R	 P‑value	 19‑del	 21‑L858R	 P‑value	 19‑del	 21‑L858R	 P‑value

D, n	 2	 6		  6	 10		  3	 1	
SD, n	 23	 21		  16	 10		  8	 7	
PR, n	 25	 10		  5	 1		  2	 6	
CR, n	 2	 0		  0	 0		  0	 0	
ORR, n (%)	 27 (51.9)	 10 (27.0)	 0.019	 5 (18.5)	 1 (4.8)	 0.322	 2 (15.4)	 6 (42.9)	 0.209
DCR, n (%)	 50 (96.2)	 31 (83.8)	 0.102	 21 (77.8)	 11 (52.4)	 0.064	 10 (76.9)	 13 (92.9)	 0.326

PD, progressive disease; SD, stable disease; PR, partial response; CR, complete response; ORR, overall response rate; DCR, disease control 
rate; EGFR, epidermal growth factor receptor; TKIs, tyrosine kinase inhibitors.
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Wu  et  al  (26) analyzed the data of 152  patients with 
advanced NSCLC harboring EGFR mutations in Taiwan, 
among whom 91 were treated with first‑line gefitinib and 61 
were treated with second‑line gefitinib. Similar PFS and OS 
times were observed between the first‑line and second‑line 
gefitinib treatment groups. In addition, a Spanish Lung Cancer 
Group trial (27) demonstrated no significant differences in 
PFS and OS times between first‑ and second‑line erlotinib 
treatments. Similarly, in the present study, the PFS time, ORR 
and DCR of patients harboring the exon 19‑del and 21‑L858R 
mutations were 10.5 vs. 13.0 months, 41.6 vs. 29.6% and 91.0 
vs. 85.2% (P>0.05), respectively.

Several previous studies indicated that patients with 
the EGFR exon 19‑del and 21‑L858R mutations exhibited 
distinguishing clinical characteristics and different prognoses. 
A subgroup analysis of the IPASS (21) study indicated that, 
among patients with the EGFR exon 19‑del, the ORR in 
the gefitinib group increased significantly compared with 
that in the chemotherapy group (84.8 vs. 43.2%). However, 
among patients with the 21‑L858R mutation, there was no 
significant difference between the exon 19‑del and 21‑L858R 
mutation groups. Other studies also reported that the exon 
19‑del mutation was associated with an improved prognosis 
compared with the 21‑L858R mutation in patients with stage 
IIIB‑IV NSCLC (28,29). When treated with first‑line TKIs, 
patients with the exon 19‑del mutation exhibited an increased 
ORR (51.9 vs. 27%; P=0.019) and longer PFS time (11.3 vs. 
8.8 months; P=0.017) compared with that in patients with 
the 21‑L858R mutation. Accordingly, the ORR (73.0 vs. 
50%; P=0.025) and PFS time (24.0 vs. 10 months; P=0.04) 
of patients with the exon 19‑del mutation in the present study 
was also improved compared with those in patients with the 
21‑L858R mutation.

The mechanism underlying the different sensitivities to 
EGFR‑TKI treatment between the exon 19‑del and 21‑L858R 
mutations remains to be elucidated. Previous studies suggested 
that, following treatment with gefitinib, the levels of G1 arrest 
increased in cells with the exon 19‑del mutation compared with 
that in cells with the 21‑L858R mutation (30). Sordella et al (31) 
found that the exon 19‑del and 21‑L858R mutations altered 
the EGFR autophosphorylation and downstream signaling 
pathways. For example, Y845 was highly phosphorylated in 
cells harboring the 21‑L858R mutation compared with cells 
harboring the exon 19‑del mutation, which may contribute to 
the differential sensitivities to EGFR‑TKI treatments. An addi-
tional explanation may be that the exon 19‑del and 21‑L858R 
mutations may exhibit different intrinsic sensitivities to the 
EGFR‑TKIs  (11). Finally, the 21‑L858R mutation is more 
likely to occur in combination with other rare mutations, such 
as 21‑L861Q, 18‑G719X, 18‑G719X and 20‑Ins, which affects 
the sensitivity to EGFR‑TKI treatment (32).

Previous studies indicated that patients with the EGFR 
exon 19‑del exhibited a prolonged PFS time following 
first‑line TKI treatment compared with that in patients with 
the 21‑L858R mutation (15,29). However, data on the differ-
ence in prognosis between the exon 19‑del and 21‑L858R 
mutations following second‑line treatment with TKIs are 
limited. Wang et al (33) identified that patients harboring the 
exon 19‑del experienced a prolonged PFS (8.1 vs. 6.8 months; 
P=0.002) and OS (17.6 vs. 12.5 months; P<0.01) time, and 

an increased ORR (81.1 vs. 55.6%; P=0.002) compared with 
those in patients harboring the 21‑L858R mutation following 
second‑line TKI treatment. However, the results obtained in 
the present study were different. There was no significant 
difference in PFS time, ORR or DCR between patients 
with the exon 19‑del and 21‑L858R mutations following 
second‑line TKI treatment. The reason for these discrepan-
cies may be associated with the fact that patients in the study 
by Wang et al (33) received at least 1 cycle of chemotherapy 
prior to treatment with TKIs, and it was not indicated whether 
disease regression was observed following chemotherapy. 
By contrast, the present study selected patients with disease 
progression following at least 2  cycles of chemotherapy 
followed by treatment with TKIs as second‑line therapy. 
Further analysis indicated that, in patients with the exon 
19‑del mutation, there were no significant differences in PFS 
time (11.3 vs. 11.0 months) or DCR (96.2 vs. 76.9%) between 
the first‑ and second‑line TKI treatment groups. However, 
in patients with the 21‑L858R mutation, second‑line TKI 
treatment significantly prolonged the PFS time (13.6 vs. 
8.8 months; P=0.030) compared with that in patients with 
first‑line TKI treatment.

The reasons for this significant difference in PFS 
following second‑line TKI treatment between patients 
harboring the exon 19‑del and 21‑L858R mutations remain 
to be elucidated. Some investigators have suggested that 
chemotherapy and radiotherapy may modify the tumor 
microenvironment and modulate the sensitivity of the 
mutant cells to the same TKI treatment, thus resulting in 
different response rates (34). Furthermore, chemotherapy 
and radiotherapy may eliminate chemoradiation‑sensitive 
cells, while cells resistant to chemoradiotherapy remain and 
repopulate the tumor. In addition, chemotherapy may reduce 
the EGFR mutation rate of patients with NSCLC (35), which 
may differentially affect the occurrence of the exon 19‑del 
and 21‑L858R mutations. Furthermore, compared with 
tumors with the 21‑L858R mutation, tumors in the exon 
19‑del group exhibited an increased EGFR T790 mutation 
rate  (36), which may be another reason for patients with 
21‑L858R mutation to be more sensitive to second‑line 
TKI treatment compared with patients with the exon 19‑del 
mutation. Finally, the spatial and temporal intratumor 
heterogeneity may also contribute to different response rates 
to TKI treatment (37).

In conclusion, the present study demonstrated that the 
PFS time of patients harboring the exon 19‑del mutation was 
significantly improved compared with that in patients with 
the 21‑L858R mutation following first‑line TKI treatment, 
while there was no significant difference in PFS time between 
the exon 19‑del and 21‑L858R mutation groups following 
first‑line chemotherapy and second‑line TKI treatment. In 
patients with the exon 19‑del mutation, first‑ and second‑line 
TKI treatment resulted in a similar median PFS time. However, 
in patients harboring the 21‑L858R mutation, second‑line TKI 
treatment resulted in a longer median PFS time compared 
with first‑line TKI treatment. Whether patients harboring the 
exon 19‑del mutation should be administered first‑line TKIs, 
whereas those with the 21‑L858R mutation should receive 
second‑line TKIs, requires confirmation by large prospective 
clinical trials.
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