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Objective: 
cancer patients with EGFR 19 and 21 exons. 
Methods: 
this study and their EGFR mutations were analyzed by Real
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and being treated with EGFR inhibitor erlotinib. Finally, the clinical efficacy and safety of the two 
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INTRODUCTION 
 

Lung cancer is one of the highest mortality malignancies in the 
world, and its traditional therapies include surgery and 
radiotherapy (Chen wanqing et al., 2013). However, in the 
process of obtaining certain therapeutic effect, the treatment of 
this method is not only prone to serious adverse reactions, but 
also easy to induce drug resistance and affect follow
treatment (Zhang tanet al., 2013). Therefore, the c
research needs to continuously explore the new lung cancer 
treatment plan. Epidermal growth factor receptor (epidermal 
substituting factor receptor, EGFR) is a hot topic in recent 
years, and a lot of studies (Wang yaqiet al., 2015; 
al., 2013; Tian chunqin, 2017) confirm that EGFR activity is 
closely related to the growth, proliferation, invasion and 
metastasis of malignant tumors. 
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ABSTRACT 

Objective: This study is to investigate the clinical efficacy of EGFR inhibitors on mutations in lung 
cancer patients with EGFR 19 and 21 exons.  
Methods: A total of 178 lung cancer patients were selected from January 2012 to September 2016 in 
this study and their EGFR mutations were analyzed by Real-time PCR. Then the patients were 
divided into Exon 19 group (n = 89) and Exon 21 group (n = 89) according to 
and being treated with EGFR inhibitor erlotinib. Finally, the clinical efficacy and safety of the two 
groups were analyzed.  
Results: The average age of patients in Exon 19 group was lower than that of Exon21 group (P 
<0.05). The response Rate (RR) of the Exon19 group was 51.69%, while the RR of the Exon21 group 
was 48.31% (P> 0.05). The median overall survival (OS) were 56.00 months (95CI%: 54.054,57.946) 
and 49.00 months(95CI%: 47.682, 50.316)in the Exon 19 group and Exon21 group res
median Progression-free Survival (PFS) were 50.00 (95CI%: 47.529,52.471) and 41.00 (95CI%: 
38.738,43.262)in the Exon 19 group and Exon21 group respectively. Furthermore, the incidence of 
adverse reactions was similar between the two groups (P> 0.05).  
Conclusion: Lung cancer patients with EGFR 19 exon mutation are younger than those with EGFR 
21 exon mutations, which may get more benefits from EGFR inhibitor therapy.
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However, the latest study (Takeda
TKIs can be used to treat EGFR
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EGFR mutation site. EGFR 
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This study is to investigate the clinical efficacy of EGFR inhibitors on mutations in lung 

A total of 178 lung cancer patients were selected from January 2012 to September 2016 in 
time PCR. Then the patients were 

divided into Exon 19 group (n = 89) and Exon 21 group (n = 89) according to EGFR mutation status, 
and being treated with EGFR inhibitor erlotinib. Finally, the clinical efficacy and safety of the two 

The average age of patients in Exon 19 group was lower than that of Exon21 group (P 
onse Rate (RR) of the Exon19 group was 51.69%, while the RR of the Exon21 group 

were 56.00 months (95CI%: 54.054,57.946) 
and 49.00 months(95CI%: 47.682, 50.316)in the Exon 19 group and Exon21 group respectively. The 

PFS) were 50.00 (95CI%: 47.529,52.471) and 41.00 (95CI%: 
38.738,43.262)in the Exon 19 group and Exon21 group respectively. Furthermore, the incidence of 

EGFR 19 exon mutation are younger than those with EGFR 
21 exon mutations, which may get more benefits from EGFR inhibitor therapy. 
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MATERIALS AND METHODS 
 
 

Patients 
 

From January 2010 to September 2012, there were 178 cases 
of lung cancer in our hospital, including 99 males (55.62%) 
and 79 female cases (44.38%).Age 45~75 years old, average 

age (58.98 ± 7.93); Smoking 64 cases (35.96%) and no 
smoking 114 (64.04%); The maximum diameter of tumor was 
1.24~6.43cm and the mean maximum diameter 3.69. 
Histological type: 133 cases of adenocarcinoma (74.72%), 40 
cases of squamous cell carcinoma (22.47%), and 5 cases of 
large cell lung cancer (2.81%);Differentiation degree: low 
differentiation 101 cases (56.74%), middle and high 

differentiation 77 cases (43.26%);TNM stage Ⅰ ~ Ⅱ 78 cases 

(43.82%), Ⅲ ~ Ⅳ 100 cases (56.18%);Lymph node metastasis 
was 66 cases (37.08%) and no lymph node metastasis was 112 
(62.92%). 
 
The EGFR mutation was analyzed by real-time fluorescence 
quantitative polymerase chain reaction (PCR).EGFR mutation 
was divided into EGFR 19 mutations (Exon 19) group and 
EGFR 19 mutation (Exon21) group.All patients were 
confirmed by pathology or biopsy by biopsy, informed consent 
of the study, and informed consent of the patients and their 
families. None of the patients had any anti-tumor treatment 
before the treatment; Its general condition score (PS) 0 ~ 4 
points; It is expected to survive more than 3 months. 
 

METHODS 
 
Erlotini (production company: Shanghai roche pharmaceutical 
co., LTD.) was given to both groups. National prescription: 
J20090116;Standard:) oral treatment, 150mg each time, 1 time 
per day, the patient was given 60min before the morning meal. 
Treatment for 4 weeks was 1 session, and both groups were 
treated for at least 2 weeks. During the treatment, blood 
routine, liver and kidney function, electrocardiogram and CT 
chest examination were regularly examined.After the two 
groups were discharged from the hospital, the patients were 
given a regular follow-up period of 6~60 months. The routine 
biochemical indexes, adverse drug reactions and survival 
cycles of two groups were monitored during the follow-up 
period. The total of 178 patients were included in the study, 
and the success rate was 100%. 
 
Observation indexes 
 
General information is used to study the patient's general 
information by means of questionnaire method and interview. 
Including name, sex, age, contact information, household 
registration, living environment, smoking, maximum diameter 
of tumor, histologic type, differentiation degree, TNM staging, 
lymph node metastasis, etc.The clinical efficacy evaluation 
criterion (RECIST) is divided into total relief (CR), partial 
relief (PR), stability (SD) and progress (PD).CR was 
maintained for more than 4 weeks for tumor lesions.The 
reduction degree of PR was greater than 30% for the total 
length of focal length, and the maintenance time was over 4 
weeks.SD was less than 30% or increase of the total size of the 
focal length. < 20%, the duration of the SD was over 4 weeks; 
The total increase of PD was greater than 20%, and its absolute 
value increased by 5mm or new lesions.The survival time OS 
begins with the patient receiving the treatment starting date, 

until the end of follow-up or death; The PFS begins with the 
patient receiving treatment and ends at the end of follow-up or 
the apparent progression of the disease. For safety reference, 
the national cancer institute general standard (NCICT3.0) was 
used to evaluate the treatment of adverse reactions. 
 
Statistical processing 
 
Using SPSS17.0 software to perform statistical analysis of the 
data, the mean value of the metering data was calculated using 
the mean value of the mean number (x-plus or minus s), which 
was expressed by t-test, and the utilization rate of count data 
(%) indicated that x2 test was used. Kaplan-meier curves were 
used in the survival cycle of the two groups, and P<0.05 was 
statistically significant. 
 

 
RESULTS  
 
Comparison of general information of the two groups of 
patients 
 
Among the 178 patients selected in this study, 99 were male 
(55.62%) and 79 female (44.38%).Age 45~75 years old, 

average age (58.98 + 7.93);TNM stage Ⅰ ~ Ⅱ 78 cases 

(43.82%), Ⅲ ~ Ⅳ 100 cases (56.18%);Lymph node metastasis 
was 66 cases (37.08%) and no lymph node metastasis was 112 
(62.92%).The patients were divided into Exon 19 (n =89) and 
Exon21 group (n =89) according to the different mutated 
subtypes of EGFR, and the general data of the two groups were 
compared. 
 
The differences in age distribution between the two groups 
were significant, and the age of Exon 19 group was lower than 
that of Exon21 group (P < 0.05).In the two groups, there were 
similar levels of gender, smoking, tumor maximum diameter, 
histological type, differentiation degree, TNM stage and lymph 
node metastasis, and the differences were not statistically 
significant (P > 0.05).Result as shown in table 1. 
 

 
Comparison of clinical efficacy between the two groups 
 
The CR 13 patients in the Exon19 group were 13, PR 33, SD 
22, and PD 21, RR was 51.69%. The CR 10 patients in Exon21 
group were 10, PR 33, SD 24, PD 22, RR was 48.31 %. There 
was no significant difference in RR between the two groups, 
and there was no statistical significance (P BBB 0 0.05). Result 
as shown in table 2. 
 
The effect of long-term treatment of two groups of patients 
 
The median OS median of patients in the Exon19 group was 
56.00 (95CI % : 54.054, 57.946), and the median PFS was 
50.00 (95CI % : 47.529, 52.471).The median OS median of 
patients in Exon21 group was 49.00 (95CI % : 47.684, 
50.316), and the median PFS was 41.00 (95CI % : 38.738, 
43.262).The OS and PFS of the Exon19 group were higher 
than the Exon21 group (x2 = 11.600, 8.986, P= 0.000, 
0.003).See figure 1. 
 
Incidence of adverse reactions in the two groups 
 
The incidence of adverse reactions was similar in both groups, 
with no significant difference (P BBB 0 0.05). See table 4. 
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Table 1. Comparison

 

Gender 
Male 

Female 

Age 
45~60 

≥60 

Smoking 
Yes 

No 

Maximum diameter of tumor（
<3 

≥3 

Histological types 
Adenocarcinoma 

Squamous cell carcinoma 

Large cell lung cancer 

Differentiation 
Low differentiation 

Medium and high differentiation

TNM Staging 

Ⅰ~Ⅱ 

Ⅲ~Ⅳ 
Lymph node metastasis 
Yes 

No 

 
Table 2

Group n 

Exon19 Ⅰ~Ⅱ 32 

Exon19 Ⅲ~Ⅳ 57 

Exon21 Ⅰ~Ⅱ 37 

Exon21 Ⅲ~Ⅳ 52 

 

Table 

Group Rash 

 Ⅰ Ⅱ Ⅲ 

Exon19  23 2 1 
Exon21  22 3 2 
P 0.863 0.650 0.560
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Comparison of general demographic data of two groups of patients
 

Exon 19 Group（n=89） Exon21 Group（n=89

  
52（58.43） 47（52.81） 

37（41.57） 42（47.19） 
  
49（55.06） 35（39.33） 

40（44.94） 54（60.67） 
  
33（37.08） 31（34.83） 

56（62.92） 58（65.17） 

（cm）   

34（38.20） 40（44.94） 

55（61.80） 49（55.06） 
  
62（69.66） 71（79.78） 

24（26.97） 16（17.98） 

3（3.37） 2（2.25） 
  
49（55.06） 52（58.43） 

high differentiation 40（44.94） 37（41.57） 
  
37（41.57） 41（46.07） 

52（58.43） 48（53.93） 
  
30（33.71） 36（40.45） 

59（66.29） 53（59.55） 

Table 2. Results of recent treatment of patients 
 

CR PR SD 

6（18.75） 17（53.13） 5（15.63） 4（
7（12.28） 16（28.07） 17（29.82） 17（
7（18.92） 18（48.65） 6（16.22） 6（

3（5.77） 15（28.85） 18（34.62） 16（

 
 4. Incidence of adverse reactions in the two groups 

 

Diarrhea Mild liver Dysfunction 

 Ⅰ Ⅱ Ⅲ  

20 4 0 7 
21 4 1 7 

0.560 0.859 1.000 0.316 1.000 
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patients 

n=89） P 

 
0.451 

 

 
0.036 

 

 
0.755 

 

 

0.362 

 

 
0.300 

 

 

 
0.650 

 

 
0.546 

 

 
0.352 

 

PD 

（12.50） 

（29.82） 

（16.22） 

（30.77） 

 

Mild white blood cell decline  

 

8 
6 

0.578 

, February, 2018 



DISCUSSION 
 
EGFR belongs to the family of receptor tyrosine kinase 
transmembrane glycoprotein, involving the extracellular ligand 
binding area, tyrosine kinase in the cell area, the anchoring 
zone connected cells inside and outside across a cell 
membrane, etc., its ligands including the epidermal growth 
factor, transforming growth factors, such as double adjustable 
protein (Measure et al., 2016). When EGFR binds with ligand, 
EGFR can form dimer with itself or other members of the 
ERbB family, the tyrosine kinase region of phosphorylated 
cells, and initiate downstream signaling cascade. Or in cells, 
the cell membrane expression is reduced, and the feedback 
regulating signal is transmitted (Maemondo, 2014). At present, 
studies (Wang Yan et al., 2012; Xie Yilin et al., 2015) have 
confirmed that EGFR can participate in the proliferation, 
invasion and metastasis of tumor cells through Ras-Raf-
MAPKs pathway, PI3K/Akt pathway, PLC- gamma-dag/ip3-
pkc pathway and JAK/STAT pathway. This means that EGFR 
is one of the targets of lung cancer treatment, egfr-tki is the 
key to lung cancer treatment, while EGFR tyrosine kinase 
coding region gene mutation is a necessary precondition for 
egfr-tki to treat lung cancer (Krawczyet al., 2013). 
 
The most common mutation type of EGFR (Togashiet al., 
2012) was the most common mutation type of EGFR, which 
was the most common type of mutation in EGFR. Through this 
study, 89 patients with Exon19 and the analysis of 89 patients 
with Exon21 EGFR mutation type and the relationship 
between clinical pathological features, according to EGFR 
mutation types associated with age, Exon 19 patients younger 
than Exon21 group (P < 0.05); The types of mutations are not 
related to gender, smoking, the maximum diameter of tumor, 
histological type, differentiation degree, TNM staging, lymph 
node metastasis, etc., which is consistent with (Liu Renwanget 
al., 2014).However, jiang wenrong (Jiang Wenrong, 2013) 
pointed out that the EGFR mutation type had no correlation 
with gender and age (P< 0.05), which was controversial with 
the study in this paper. This may be related to the area, sample 
size and so on. Therefore, the correlation between EGFR 
mutation type and clinicopathology of lung cancer patients 
should be further discussed. 
 
Erlotini, as an EGFR-TKI preparation, blocks the binding site 
of adenosine triphosphate in cell receptors and prevents 
downstream signal transmission and plays an anti-tumor role. 
Moreover, it has the advantages of high efficiency, high 
specificity, good tolerance of patients and low toxicity, which 
can significantly prolong the survival time of EGFR-TKI 
sensitive patients and improve their quality of life (Leeet al., 
2013; Nakade et al., 2014). In this study, erlotini was used as 
EGFR-TKI preparation to analyze the clinical effect of EGFR-
TKI on different types of EGFR mutation. There was no 
significant difference in RR between the two groups, and there 
was no statistically significant difference (P BBB 0 0.05), but 
the OS and PFS of the Exon19 group were higher than the 
Exon21 group (x2 = 11.600, 8.986, P= 0.000, 0.003). This may 
be related to the dynamics of TKI drugs in different subtypes 
of patients, or to the sensitivity of patients with different 
subtypes to TKI drugs. Zhu (2008) study, using Western 
blotting the treatment detection of EGFR, Erk and Akt 
phosphorylation of inhibition, the treatment noted in exon 19 
lack of EGFR mutations in cells, Erk and Akt phosphorylation 
higher inhibition, is helpful to produce the stagnation of the 
cell cycle G1. 

The survival time of the NSCLC19 exon of the NSCLC19 
patients was longer than that in the patients with the mutation 
of exon of the NSCLC19, and the difference was statistically 
significant (P < 0.05). In the study of Sordella (18), because of 
the mutation of 19 exons, the phosphorylation of EGFR 
molecule is located in the alpha c-helix, and the exon mutation 
of 21 exons leads to the phosphorylation of EGFR molecule in 
the a-loop region. There are significant differences in the 
downstream signaling pathways activated by the two 
mutations, and some of the tyrosine residues in L858R 
mutations are highly phosphorylated, and the response rate of 
TKIs is low. Lee (2015) et al., including 8 clinical studies 
including NEJ002, EURTAC and LUXLUNG6, total 1,649 
patients.It was pointed out that there was a longer PFS (11.8 
months vs 10.0 months, P= 0.006) after the mutation of the 
exon mutation was more than 21 exon L858R mutation. But 
the domestic study, Liu Renwang (Liu Renwang et al., 2014) 
research in traditional first-line adjuvant chemotherapy 
treatment postoperatively, show 19 exons mutations in patients 
with a median survival period and exon 21 group no statistical 
difference (1051 vs 1076 days, P = 0.566). In this study, the 
study suggested that patients with NSCLC had more benefit in 
treatment of EGFR-TKI, but their benefits were slightly 
different in the treatment scheme. 
 
In this study, the main adverse reactions of both groups were 
rash, diarrhea, mild liver dysfunction, and mild leukocyte 
reduction. And adverse reaction rate is close to two groups of 
patients (P < 0.05) it shows EGFR inhibitors for the treatment 
of EGFR exon 19 and 21 exon safety of mutations in lung 
cancer patients, the incidence of adverse reactions with li-li 
guo (Guo Lili, 2014) etc. The results of the study. Finally, due 
to time and geographical limitations, the study included only 
178 sample size, and did not exclude the influence of the living 
environment and other factors. The statistical effect was not 
strong and the results were biased. Therefore, in the follow-up 
study, we will continue to expand the sample size, include 
more research indexes, eliminate the interference factors, and 
analyze the clinical efficacy difference of EGFR inhibitor in 
the treatment of patients with different EGFR gene mutations. 
To sum up, EGFR 19 exon mutated lung cancer patients were 
lower than EGFR 21 exon mutation lung cancer patients, and 
benefited more from EGFR inhibitor erotinib treatment, and 
the survival cycle was longer. 
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