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Background: There are currently no methods for the treatment of reversible drug-resistant
EGFR-TKI lung cancer in the clinical setting, and thus, the patients finally return to the
currently used drugs. This study aimed to compare the efficacy of chemotherapy alone and
gefitinib combined with chemotherapy in the treatment of non-small cell lung cancer
(NSCLC) patients in advanced stage with the mutation of epidermal growth factor receptor
(EGFR).

Methods: A retrospective analysis was carried out on 120 patients with advanced EGFRm+
NSCLC who were divided into the control group (CG, received chemotherapy alone) or the
observation group (OG, received chemotherapy and gefitinib) according to the treatment
methods.

Results: Comparison of the objective response rates (ORRs) showed no statistical signifi-
cant difference between OG (36.92%) and CG (29.09%, P > 0.05), whereas in OG, disease
control rate (DCR) was significantly increased in comparison with CG (P < 0.05). The
medians of progression-free survival (PFS) and overall survival (OS) in OG were 8.0 months
and 24.0 months, respectively, which were longer than 5.0 months and 18.0 months in CG (P
=0.031). The univariate analysis revealed that clinical stage of tumor (HR = 1.590, 95% CI:
1.097-2.343) was the prognostic factor for advanced lung cancer. Multi-factor Cox regres-
sion analysis revealed that clinical analysis was an independent prognostic factor (HR =
1.701, 95% CI: 1.099-2.632).

Conclusion: In PFS patients, the OS rate was significantly improved, which was worth for
clinical use.
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Introduction

Malignant tumor is the main disease threatening human health, among which lung
cancer has become the most frequent malignancy. According to the US cancer
statistics report, there were more than 224,000 new cases of lung cancer in the
United States in 2016, with a death roll of more than 158,000 cases.' Patients with
respiratory system diseases accounted for >90% of the population, posing a serious
threat to their safety and life quality.” According to biological characteristics, lung
cancer can be mainly divided into non-small cell lung cancer (NSCLC) and small
cell lung cancer.' Statistics® show that NSCLC accounts for >85% of the total
number of lung cancers; among them, adenocarcinoma is the main type of NSCLC.
In clinical practice, most patients do not have obvious abnormalities at the time of
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onset. When the disease worsens, patients are admitted to
the hospital. At this time, the patient’s condition has basi-
cally entered the advanced stage, and the best treatment
opportunity is missed.

Chemotherapy can delay the onset of symptoms; how-
ever, the prognosis is relatively poor.* Therefore, identify-
ing new treatment methods is critical to improve the
prognosis and quality of life of patients.

The main treatments for lung cancer in advanced
stage include chemotherapy and other methods, which,
however, have been proved to fail in prolonging the
median of survival time.> A previous study® showed
that
a maximum efficiency of 40%, the median survival time

first-line  chemotherapy can only achieve
of patients can only be maintained at 810 months, and
only 40% of the patients can survive for 1 year.
Moreover, first-line chemotherapy mainly uses double
platinum drugs, and the main toxicity, side effects, and
adverse reactions during the treatment are also signifi-
cantly increased.” Recently, molecular targeted therapy
remains controversial in the treatment of lung cancer,
although it has made some progress. As a main target
drug for the treatment of advanced lung cancer, EGFR-
tyrosine kinase inhibitor (EGFR-TKI) inhibits EGFR
signaling while promotes tumor cell apoptosis, inhibits
proliferation, and prevents metastasis.”

The representative drug of EGFR-TKI is mainly gefi-
tinib, a synthetic small-molecule quinazoline derivative
that inhibits EGFR transmission by competing with ade-
nosine triphosphate (ATP) in the body.” A study'® showed
that gefitinib can increase the disease control rate (DCR)
to 77% and effectiveness to 35% in patients with advanced
EGFRm+, and 1-year survival rate can attain nearly 60%,
with particularly obvious curative effect. However, any
drug will lead to resistance over a long period of time,
and patients treated with EGFR-TKI will also develop
drug resistance. There are currently no methods for the
treatment of reversible drug-resistant EGFR-TKI lung can-
cer in the clinical setting, and thus, the patients finally
return to the currently used drugs.

NEJO009 study is the first randomized Phase III trial that
compared gefitinib plus chemotherapy with gefitinib in
patients with untreated NSCLC harboring EGFR muta-
tions. This study compared the efficacy of chemotherapy
alone and gefitinib combined with chemotherapy for
advanced EGFRm+ NSCLC. The survival, toxicity, side
effects, and risk factors of the patients were analyzed to
provide reference for clinicians.

Patients and Methods
A retrospective analysis was performed on 120 NSCLC
patients with advanced EGFRm+ admitted to Funan
County People’s Hospital from January 2019 to
November 2019, and they were divided into the control
group (CG, received chemotherapy alone) or the observa-
tion group (OG, received chemotherapy and gefitinib)
according to the treatment methods (Figure 1). In CG,
there were 55 patients comprising 40 males and 15
females, with an age range of 35—70 years and an average
age of 62.5+6.4 years, while in OG, there were 65 patients
comprising 52 males and 13 females, with an age range of
30-69 years and an average age of 63.1+£5.9 years. The
study was approved by the Medical Ethics Committee of
Funan County People’s Hospital, and patients and their
families were informed of the study objective and pro-
vided signed informed consent.

The objective response rate (ORR), DCR, progression-
free survival (PFS), overall survival (OS) and the side
effects of patients during the treatment were compared

between the two groups.

Inclusion and Exclusion Criteria

Inclusion criteria: Patients who diagnosed with lung can-
cer by cytological and histological examination and con-
firmed with positive mutation by the EGFR gene test.
According to the World Health Organization staging, the
patient’s pathological staging'' was stage III-IV, and the
patient’s clinical data were complete, with treatment and
follow-up. Exclusion criteria: Patients with other malig-
nant tumors, with congenital defects, with immunodefi-
ciency, with severe liver and kidney function damage,
with ECOG score of >1, those who were contraindicated
to use this drug, and who had cognitive dysfunctions
related with this drug were excluded from this study.
A significant relationship was observed between the two
groups.

Treatment Method

A total of 120 patients underwent the chemotherapy alone
with the following methods: On the first day, pemetrexed
500 mg/m® (Dezhou Deyao Pharmaceutical Co., Ltd.,
H20080230, specification: 0.5 g) was infused intrave-
nously, followed by intravenous infusion of cisplatin
25 mg/m* (Jiangsu Hansoh Pharmaceutical Group Co.,
Ltd., H20040813 6 mL: 30 mgx1/ box) on the second,
third, and fourth days, and then every 3 weeks as a course
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Figure | The flow diagram of patients’ enrollment.

of treatment. OG was additionally treated with gefitinib
tablets (AstraZeneca, UK, H20090759 0.25 g/tablet) orally
once a day for 3 weeks. The clinician develops the treat-
ment based on the severity of the patient’s condition.

Follow-Up Method

Follow-up appointments were conducted every 3-4
months during the 2 years through telephone consultation
and hospital visits.

Observation Index

Main outcome measures: Based on the routine examina-
tion of patients before the standard treatment and on the
RECIST standard customized by the American Cancer
Institute, changes in the patient’s condition were divided
into four phases: complete response (CR), partial response
(PR), stable disease (SD), and progression of disease (PD).
The patient’s ORR was calculated [ORR = (CR+PR)/total
number of people], and the patient’s DCR was also calcu-
lated [DCR = (CR+PR+SD)/total number of people]. We

also analyzed the risk factor according to the clinical data
using the Cox regression analysis.

Secondary observations: PFS (from the beginning
of treatment to the occurrence of secondary growth
events); OS (from the beginning of treatment to the
death for any cause); and toxicity and adverse effects
the whole duration of

were monitored during

treatment.

Statistical Analysis

In this study, the collected data were statistically ana-
lyzed using SPSS20.0 software package (Guangzhou
Bomai), and the data were extracted using GraphPad
Prism 7 (Shanghai Bekaa). The count data were repre-
sented as rate (%), and the Chi-square test was used.
Measurement data were expressed as mean + standard
deviation (mean + SD), and the measurement data
between the two groups in accordance with the normal
distribution were analyzed using f-test. Kaplan—Meier
survival curve was also prepared to clarify the survival
of patients, while the assessment of other data was
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Table | Assignment Table

Factor Assignment
Sex 0=Female, 1=Male
Age 0=265 years, 1=<65 years

Pathological type 0=Squamous cell carcinoma,

I=Adenocarcinoma

Clinical stages O=stage Ill, 1=stage IV
Brain metastases 0=Yes, 1=No
Smoking history 0=Yes, 1=No

EGFR mutation 0=Yes, 1=No

Body weight change 0=<5%, 1=<5%

ECOG score 0=0, I=1

Abbreviations: EGFR, epidermal growth factor receptor; ECOG, Eastern
Cooperative Oncology Group.

compared with the Log rank test. For risks affecting the
prognosis, the Cox regression analysis was carried out.
The assignment table is shown in Table 1. A statistical
difference was observed with P<0.05.

Results

Clinical Data Analysis of the Two Groups
The clinical data did not differ significantly between CG
and OG, indicating the two groups were comparable
(P>0.05) (Table 2).

Comparison of the Efficacy Between the

Two Groups

The chemotherapy and gefitinib treatment improved the DCR
better than chemotherapy alone, as evidenced by data in
Table 3. However, two groups showed no significant differ-
ence in ORR of OG (36.92%) and CG (29.09%) (P>0.05).

PFS and OS in Both Groups
The
improved the medians of PFS and OS than chemotherapy
alone (Figures 2, 3 and Table 4).

chemotherapy and gefitinib treatment greatly

Table 2 Analysis of the Clinical Data of Patients in the Two Groups [n (%)]

Factor Control Group (n=55) Observation Group (n=65) x? P-value

Sex 0.881 0.348
Female 40 (72.73) 52 (80.00)
Male 15 (27.27) 13 (20.00)

Age 0.129 0.720
265 years 39 (70.91) 48 (73.85)
<65 years 16 (29.09) 17 (26.15)

Pathological type 0.319 0.572
Squamous cell carcinoma 50 (90.91) 57 (87.69)
Adenocarcinoma 5 (9.09) 8 (12.31)

Clinical stages 5.124 0.077
A 10 (18.18) 8 (12.31)
1B 18 (32.73) 12 (18.46)
v 27 (49.09) 45 (69.23)

Brain metastases 1.400 0.237
Yes 8 (14.55) 15 (23.08)
No 47 (85.45) 50 (76.92)

Smoking history 1.907 0.167
Yes 42 (76.36) 56 (86.15)
No 13 (23.64) 9 (13.85)

EGFR mutation 2.553 0.110
Yes 40 (72.73) 55 (84.62)
No 15 (27.27) 10 (15.38)

Body weight change 0.727 0.394
>5% 10 (18.18) 16 (24.62)
<5% 45 (81.82) 49 (75.38)

ECOG score 0.311 0.577
0 16 (29.09) 22 (33.85)
| 39 (70.91) 43 (66.15)

Abbreviations: EGFR, epidermal growth factor receptor; ECOG, Eastern Cooperative Oncology Group.
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Table 3 Short-Term Efficacy in the Two Groups [n (%)]
Group CR PR SD PD ORR DCR
Control group (n=55) 7 (12.73) 9 (16.36) 24 (43.64) 15 (27.27) 29.09% 72.73%
Observation group (n=65) 9 (13.85) 15 (23.08) 33 (50.77) 8 (12.31) 36.92% 87.69%
x 0.822 2.075
P-value 0.365 0.038

Abbreviations: CR, complete response; PR, partial response; SD, stable disease; PD,

Cox Regression Analysis

Clinical data of patients for the univariate analysis was
collected and found that the clinical stage of patients
(HR=1.590, 95% CI: 1.097-2.343) was a significant prog-
nostic factor associated with advanced lung cancer.
Subsequent multivariate Cox regression analysis revealed
that the clinical stage was independent of the patients
(HR=1.701, 95% CI: 1.099-2.632) (Table 5).

Adverse Effects in the Two Groups

During Treatment

No difference was observed in the total incidence of side
effects between CG (58.18%) and OG (61.54%)
(X?=0.140, P=0.708) (Table 6).

Discussion

With the development of the society, most countries world-
wide have entered the period of industrial advancements, and
haze problem and air pollution have become increasingly
serious, leading to a gradual increase in morbidity and mor-
tality rates.'? In China, research'® shows that in 2015, there
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Figure 2 Two groups of patients with PFS. The Log rank test was used for
evaluating the PFS and found that the median survival (8 months) in OG was
significantly higher than those (5 months) in CG, with statistical difference
(P=0.017).
Abbreviations: PFS, progression-free survival; CG, control group; OG, observa-
tion group.

progression of disease; ORR, objective response rate; DCR, disease control rate.

were over 733,300 new cases of lung cancer, and more than
610,200 people died of the lung cancer, threatening the safety
of patients. Currently, radical resection has become the main
treatment method of lung cancer, but the early stage of cancer
is generally asymptomatic, making diagnosis difficult. When
patients were admitted to the hospital, the condition was
basically in the middle and late stages. During this time, the
patients had lost the best treatment opportunity, and for these
patients, chemo- or radiotherapy remains the most effective
methods. Although these methods have made great progress
and achievements for these patients, poor prognosis still
exists.'* Due to the breakthrough for the treatment of cancer
in molecular biology, the role of molecular targeted therapy
has gradually increased, and the advantages of molecularly
targeted drugs with good efficacy and less toxic side effects
have gradually popularized in the clinical practice.'?
Targeted therapy first requires patients to use tumor-
related predictions and biomarker screening to better
select the best treatments. In the recent years, EGFR-
TKI has completely changed the treatment strategy of
EGFR-mutant

lung cancer, while gefitinib, as an

Survival rate(P=0.031)
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Figure 3 OS states of the two groups of patients. The Log rank test was used for
comparing OS between the two groups and found that the median survival time of
OS in CG (18.0 months) was lower than that in OG (24 months) (P=0.031).

Abbreviations: OS, overall survival; CG, control group; OG, observation group.
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Table 4 Comparison of PFS and OS in the Two Groups

Median Survival Time in Control Group Median Survival Time in Observation Group X2 P-value
PFS (months) 5.0 8.0 5.660 0.017
OS (months) 18.0 24.0 4.678 0.031
Abbreviations: PFS, progression-free survival; OS, overall survival.
Table 5 Univariate and Multivariate Cox Regression Analyses
Factor Univariate Multivariate
X2 P-value HR (95% CI) P-value
Sex (M vs F) 0.169 0.681 - -
Age (= 65 vs< 65) 0.879 0.348 - -
Pathological type (squamous cell carcinoma vs adenocarcinoma) 0.135 0.713 - -
Clinical staging (stage Ill vs IV) 5.497 0.019 1.701 (1.099-2.632) 0.017
Brain metastasis (yes vs no) 0.027 0.868 - -
History of smoking (yes vs no) 0.764 0.382 - -
EGFR mutation (yes vs no) 1.134 0.287 - -
Body weight change (>5% vs <5%) 0.004 0.947 - -
ECOG score (0 vs 1) 0.068 0.795 - -

Abbreviations: EGFR, epidermal growth factor receptor; ECOG, Eastern Cooperative Oncology Group;

Table 6 Side Effects of Patients in Both Groups [n (%)]

HR, hazard ratio; Cl, confidence interval.

Group Erythra Diarrhoea Arthralgia Leukocytopenia Platelet Depression
Control group (n=55) 3 (5.45) 9 (16.36) 8 (14.55) 5 (9.09) 7 (12.73)
Observation group (n=65) 4 (6.15) 10 (15.38) I (16.92) 7 (10.77) 8 (12.31)

important member of EGFR-TKI, has an obvious cura-
tive effect.'® However, long-term use of EGFR-TKI can
lead to drug resistance, usually with new progress during
the 7-12 months of treatment.'” Drug resistance can be
divided into primary and acquired drug resistance after
the targeted therapy based on the mode of acquisition.
Most patients are treated with targeted therapy or
acquired resistance.'® The common clinical resistance
mechanism to EGFR 20 exon mutation
(T790M), which leads to changes in the structure of
methionine replaced by threonine, thereby increasing

is due

the affinity with ATP, and finally acquiring resistance to
TKI through the competitive reduction of the TKI and
ATP affinity."”

Gefitinib, an important EGFR-TKI inhibitor, can signifi-
cantly inhibit tumor proliferation and growth by inhibiting
EGEFR tyrosine kinase activity and can promote tumor cell
apoptosis.”’ A study?' has shown that gefitinib can effec-
tively inhibit a variety of tumor cell lines xenografted in nude

mice and can also improve the antitumor effects of che-
motherapy and radiotherapy. The clinical study of He et al**
showed that these patients were significantly and effectively
treated with gefitinib, and the disease-related symptoms were
significantly improved, which improves the quality of life.
However, drug resistance is also predictable in long-term use.
New drugs for TKI resistance are still in the stage of research
and development and clinical trials, and only a small number
of people can participate in this research.”> Therefore,
patients still need to return to the treatment of existing
drugs after drug resistance. At present, chemotherapy and
EGFR-TKI combined with chemotherapy are frequently
used. Therefore, the first-line treatment for patients with
NSCLC developed resistant EGFR mutations using gefitinib
was explored, and the choice of treatment options for clin-
icians was compared, so as to provide a reference treatment
option.

This study also analyzed the treatment status of the
two groups based on different treatment options of the

https:

642

Dove!

International Journal of General Medicine 2022:15


https://www.dovepress.com
https://www.dovepress.com

Dove

Dai et al

patients. Results showed that no statistically significant
difference was found in the ORR of CG (29.09%) and
OG (36.92%). In the study of Yang et al,”* it showed
that no difference in the ORR was observed between
advanced lung cancer patients only treated with che-
motherapy and those with chemotherapy combined
with gefitinib, which indicated that the ORR between
them was basically the same. Moreover, the patient’s
DCR was compared and found that it was higher in OG
(87.69%) than that in CG (72.73%). The toxic side
effects between the two groups of patients were also
compared and found that the incidence of toxicity and
side effects was similar between the two groups, which
may indicate that gefitinib combined with chemother-
apy is significantly effective to control the disease.
During the study, we followed up the two groups of
patients, analyzed their PFS and OS states, and plotted
the survival curve. Results showed that the median
time of PFS was different between CG and OG at 8
months and 5 months, respectively. We also calculated
the total survival time of patients and found that those
of OG were higher than those of CG, indicating that
chemotherapy and gefitinib prolong the survival of
NSCLC patients carrying EGFR-mutation in advanced
stage. We conducted a Cox regression analysis and
determined that clinical stage is an independent factor
in evaluating the prognosis. However, there remain
some limitations. First, the number of samples is
small. Second, this is a retrospective study. Whether
the difference in the statistical results is important
remains to be continuously explored. Therefore, future
research should be conducted on a large sample size,
and randomized and multi-blind experiments should be
conducted to verify the results of this study.

Conclusion

Clinical staging was an independent prognostic factor for
patients with advanced EGFR-mutation in NSCLC. For
those patients, during the first-line treatment, the effects
of gefitinib combined with chemotherapy were signifi-
cantly better than those of chemotherapy alone. In patients
with PFS, the OS rate was significantly improved in the

clinical setting.

Disclosure
The authors report no conflicts of interest for this work.
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