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Abstract

Objective: To investigate the effect of epidermal growth factor receptor gene (EGFR) mutation on
bevacizumab combined with erlotinib in the treatment of non-small cell lung cancer.
Methods: Fifty-nine patients with non-small cell lung cancer (NSCLC) underwent radical resection of
lung cancer were divided into two groups: mutant group (n=36) and non-mutant group (n=59). All the
patients were treated with bevacizumab combined with erlotinib. Recent clinical efficacy, side effects
and survival conditions were compared between the two groups of patients.
Results: The total effective rate was 77.78% in the mutant group and 44.07% in the non-mutant group.
The difference was statistically significant (P<0.05). The incidence of rash, bleeding and diarrhea in the
mutant group was significantly lower than that in the non-mutant group (P<0.05). The overall survival
of the patients in the mutant group was significantly better than that in the non-mutant group (P<0.05).
Conclusions: Compared with EGFR non-mutation patients, bevacizumab combined with erlotinib is
more effective in the treatment of patients with non-small cell lung cancer mutations with EGFR gene
mutations, with better patient tolerance, and can extend the overall survival time of patients.
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Introduction
In China, lung cancer is a malignant tumor of the highest
morbidity and mortality. About 80% of lung cancer patients are
non-small cell lung cancer (NSCLC) patients. For NSCLC
patients, most have been in the late stage of lung cancer in
clinical diagnosis, which lost the opportunity for surgical
treatment. The main treatment is chemotherapy, but taking the
traditional chemotherapy can lead the therapy to the platform
stage [1,2]. The rise of targeted therapy has brought new hope
to the treatment of lung cancer. Studies have shown that
epidermal growth factor receptor (EGFR) is closely linked to
cell signal transduction, tumor angiogenesis, metastasis,
invasion, and other activities [3,4]. Epidermal growth factor
receptor tyrosine kinase inhibitors (EGFR-TKIs) drugs are a
new class of anti-tumor drugs in recent years. It is used for
advanced non-small cell lung cancer because of its good
efficiency and high tolerance [5-7]. However, the effect of
EGFR receptor gene mutations on the efficacy of EKIs drug
therapy is less reported. This study explores the effects of
epidermal growth factor receptor gene mutations on
bevacizumab combined with erlotinib in the treatment of
patients with non-small cell lung cancer.

Materials and Methods

Clinical data
Ninety-five patients with non-small cell lung cancer were
enrolled in this study from June 2012 to June 2013, with 51
male patients and 44 female patients. Real-time fluorescence
PCR and polymerase chain reaction (PCR) were used for
analyzing EGFR gene mutations. There were 36 cases of
EGFR mutation and 59 cases of wild type. The patients were
divided into two groups: mutant group (n=36) and non-mutant
group (n=59). There were no significant differences in the
clinical data between the two groups of patients (P>0.05)
(Table 1).

Table 1. Comparison of clinical data between the two groups of
patients.

Clinical features mutant group
(n=36)

non-mutant
group (n=59) t/χ2 P

Age (years, ± s) 58.42 ± 7.29 57.46 ± 9.57 0.517 >0.05

Average weight (kg,
± s) 63.48 ± 6.38 62.19 ± 7.95 0.825 >0.05

Gender

male 20 31 0.082 >0.05
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female 16 28

Pathological type

Squamous
carcinoma 13 19

0.063 >0.05

Adenocarcinoma 23 30

Clinical stage

Stage IIIb 21 28
0.012 <0.05

Stage IV 15 21

Inclusion and exclusion criteria
Inclusion criteria: (1) diagnosed as non-small cell lung cancer
by pathology; (2) patients with stage IIIb~IV disease; (3)
EGFR mutation exon positive in the mutant group; (4) more
than 3 months of the expected survival period; (5) patient age ≥
20; (6) Eastern Tumor Collaboration Group (ECOG) functional
status score of 0 to 2 points, and patients with measurable
lesions; (7) patients voluntarily accept the treatment program,
and signed informed consent.

Exclusion criteria: (1) combined with severe diabetes,
hypertension, and other medical diseases; (2) with liver and
kidney failure; (3) expected to survive less than 3 months.

Treatment methods
Oral administration of erlotinib (Shanghai Roche
Pharmaceutical Co., Ltd., J20120060, specifications: 150 mg/
tablets) was carried out 1 h before meals or 2 h after meals,
with one pill per time per day. Bevacizumab was combined
(Roche Biopharmaceutical Company, United States,
BS20067454, specifications: 100 mg/4 ml), 15 mg/kg by
intravenous infusion for 21 d as a cycle. Medication was
stopped with tumor progression, toxicity not able to tolerate, or
the patient cannot continue to take the medicine due to
economic reasons.

Clinical efficacy evaluation criteria
The patient's clinical data were collected 1 week before the
start of the drug treatment, including liver and kidney function,
blood routine and imaging, as the baseline status. The clinical
efficacy of treatment was evaluated by reference to the
Response evaluation criteria in solid tumors (RECIST).
Complete remission (CR): all target lesions disappeared after
treatment. Partial remission (PR): At least 30% reduction in the
sum of the longest diameter of the target lesion after treatment
compared with the baseline. Stable disease (SD): Compared
with the baseline value, the sum of the longest diameter after
treatment between PR and PD. Progression disease (PD):
Compared with the baseline value, the longest diameter of the
lesion increased by 20%, or at least one new lesion appeared.
The total effective rate (RR) for disease treatment is the
percentage of CR+PR.

Observations
(1) Comparison of short-term efficacy between the two groups
of patients after treatment. (2) Routine test of blood routine,
liver, and kidney function, according to the WTO adverse
reaction criteria for the evaluation of adverse drug reactions in
patients. (3) Follow-up analysis of the patients, the follow-up
time ended at October 31, 2016. Survival time (OS) was
compared between the two groups, OS for the first time from
the patient began administration to the death of the patient.

Statistical analysis
SPSS 22.0 software was used for statistical analysis. The t-test
was used to compare the measurement data. Count data were
compared using χ2 test. The Kaplan-Meier survival curve was
used for survival. The survival curves of the two groups were
compared by Log-rank test. P<0.05 for the difference was
statistically significant.

Results

Comparison of recent efficacy
The total effective rate of the mutant group was 77.78%. The
total effective rate of non-mutant group was 44.07%. The
difference between the two groups was statistically significant
(P<0.05) (Table 2).

Table 2. Comparison of recent efficacy between the two groups (n
(%))

Groups n CR PR SD PD RR

Mutant
group

36 1 (2.78) 27
(75.00)

5 (13.89) 3 (8.33) 28
(77.78)

Non-
mutant
group

59 0 (0.00) 26
(44.07)

18
(30.51)

15
(25.42)

26
(44.07)

χ2 - - - - - 10.357

P - - - - - <0.05

Comparison of toxic and side effects between the two
groups
The incidence of rash and the incidence of diarrhea in the
mutant group were significantly lower than those in the non-
mutated group were (P<0.05) (Table 3).

Table 3. Comparison of toxic and side effects between the two groups
(n (%)).

Groups N Incidence of
rash

Incidence of
bleeding

Incidence of
diarrhea

Mutant group 36 1 (2.78) 3 (8.33) 2 (5.56)

Non-mutant
group

59 12 (20.34) 8 (13.56) 13 (22.03)

χ2 - 4.445 0.195 4.567
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P - <0.05 >0.05 <0.05

Comparison of survival
The overall survival of the patients in the mutant group was
significantly better than that in the non-mutant group
(χ2=4.026, P<0.05) (Figure 1).

Figure 1. Comparison of survival.

Discussion
As a common clinical malignancy, 70 to 80% of non-small cell
lung cancer patients has been in the late stage of the tumor in
the clinical diagnosis, which lost the opportunity for surgical
treatment. It has brought a huge threat to human health and life
safety [8]. At present for the treatment of lung cancer, its
clinical effect is still poor. Especially for patients with
advanced lung cancer, its survival is shorter. Therefore, the
search for effective treatment is still the focus of clinical
research [9,10]. EGFR gene research for molecular targeted
therapy against non-small cell lung cancer has a very important
clinical significance. EGFR gene consists of 28 exons, located
in chromosome 7 short arm 7p12-14 area [11]. Data analysis
based on EGFR gene mutations showed that only 89% of the
mutations were focused on the L858R site mutation at exon 21
and exon 19 absent, Although the entire tyrosine kinase coding
region can mutate [12]. This study aimed at the detection of the
most common exon 21 mutation in EGFR and exon 19
mutation. In 95 patients with non-small cell lung cancer, 36
patients with EGFR mutations were detected. At present, it has
made great progress for non-small cell lung cancer patients
with targeted therapy. With the use of small molecule tyrosine
kinase inhibitors, targeted therapy has entered a new stage
[13]. Small molecule tyrosine kinase inhibitors (TKI) are
directed against epidermal growth factor receptors and thus
play a pharmacodynamic role [14,15]. Erlotinib is a
recombinant humanized monoclonal antibody that plays an
anti-tumor effect primarily by inhibiting the production of
tumor blood vessels. Erlotinib is also the first approved TKI
drug in US [16]. Erlotinib can bind to human vascular
endothelial growth factor (VEGF), thereby blocking the

biological activity of VEGF, thereby inhibiting tumor
angiogenesis [17]. Since the inception of erlotinib, it has been
used for lung cancer, breast cancer and colorectal cancer in the
clinical treatment.

This study was to investigate the effect of EGFR gene mutation
on bevacizumab combined with erlotinib in the treatment of
non-small cell lung cancer. 95 patients were divided into
mutant group with 36 cases and non-mutant group with 59
cases according to EGFR gene mutation. Both groups received
bevacizumab combined with erlotinib. The results showed that
the short-term efficacy of the mutant group was significantly
better than that of the non-mutant group. In addition, the
incidence of side effects was significantly lower in the mutant
group than in the non-mutant group. Indicating that
bevacizumab combined with erlotinib treatment of non-small
cell lung cancer, with better efficacy and better tolerance in
EGFR gene mutation patients. This is like the clinical reports.
Some studies have shown that [18], for patients with advanced
lung cancer, remission rate in mutant patients with paclitaxel
combined with carboplatin chemotherapy was higher than that
in wild type patients. In addition, some scholars have
suggested that mutant patients with combined radiotherapy and
chemotherapy are more effective than wild type [19]. In
addition, the overall survival time of the two groups was
analyzed. The overall survival of the patients in the mutant
group was significantly better than that in the non-mutant
group (P<0.05). Indicating that bevacizumab combined with
erlotinib treatment of EGFR gene mutations in non-small cell
lung cancer, can effectively extend the overall survival time of
patients. However, studies have shown that [20], for different
types of gene mutations in patients, the clinical efficacy of
treatment was also different. As the sample size of this study is
small, we did not analyze patients with different types of gene
mutations, suggesting that further study can be carried out for
in-depth analysis of chemotherapy efficacy differences among
different EGFR types.

In summary, compared with patients with EGFR gene non-
mutation, in non-small cell lung cancer patients with EGFR
gene mutation, bevacizumab combined with erlotinib treatment
of non-small cell lung cancer has higher efficiency, better
patient tolerance and longer overall survival time.
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