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Abstract. Efficacy comparison of icotinib and pemetrexed in
the treatment of lung adenocarcinoma and the effects on the
prognostic survival rate of patients were investigated. A retro-
spective analysis was performed in 132 lung adenocarcinoma
patients who were treated in the Affiliated Hospital of Weifang
Medical University from July 2010 to July 2015. Among them,
69 patients were treated with icotinib (icotinib group), and
63 patients were treated with pemetrexed (pemetrexed group).
In the icotinib group, 125 mg icotinib was orally administered
continuously, 3 times a day, until progressive disease or intol-
erable adverse reactions occurred. In the pemetrexed group,
500 mg/m? pemetrexed was intravenously dripped for a total
of 4 cycles, 21 days for 1 cycle, until progressive disease or
intolerable adverse reactions occurred. The efficacy, toxic
and side effects, and survival rate of the two groups were
evaluated. There was a statistically significant difference in
toxic and side effects between the two groups of drugs after
the treatment of lung adenocarcinoma (P<0.05). The median
survival time of patients was 16 months in the icotinib group
and 10 months in the pemetrexed group, with a statistically
significant difference (P<0.05). The 1-year survival rate was
higher in the icotinib group than that in the pemetrexed group
(P<0.05). There was no difference in 2- and 3-year survival
rates between the two groups (P>0.05). In conclusion, the
clinical efficacy of icotinib is similar to that of pemetrexed
in the treatment of lung adenocarcinoma, but icotinib has less
adverse reactions, with better improvement in disease control.
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Introduction

The number of smokers is increasing with the increase of
modern life pressure (1). In daily social life, people are
forced to absorb second-hand smoke from people around
them, and studies have shown that the risk of being forced
to absorb second-hand smoke is much higher than that of
normal smoking (2). Lung cancer has the highest mortality
and morbidity rates worldwide (3). Patients with non-small
cell lung cancer (NSCLC) account for >80% of the total
number of lung cancer patients (4), and lung adenocarcinoma
is the most common in NSCLC (5). Lung adenocarcinoma
has a high degree of malignancy, short survival time and high
mortality (6). Due to the mild early symptoms that are difficult
to detect, most lung adenocarcinoma patients have entered
advanced stage when diagnosed (7). Clinically, chemotherapy
is still the preferred treatment regimen for patients with
advanced malignant tumors (8). However, patients with malig-
nant tumors, generally have reduced immune function, with
many adverse reactions to chemotherapeutics, and often have
limited tolerance and efficacy to the drugs (9).

As a receptor tyrosinase inhibitor against epidermal
growth factor, icotinib has high specificity for tyrosine kinase
on epidermal growth factor (10), which prolongs the survival
time of lung adenocarcinoma patients, but drug resistance is
prone to occur with prolonged treatment time (11). Pemetrexed,
a newly developed anti-folate agent with multiple targets and
few toxic and side effects, can effectively inhibit tumor cell
proliferation (12). At present, chemotherapeutics in combina-
tion with platinum drugs is an often used standard first-line
chemotherapy regimen (13). Some studies have shown that the
efficacy of pemetrexed in combination with platinum drugs
is better, which can improve adverse reactions of drugs and
clinical efficacy, prolonging patients' survival time (14). In
this study, the clinical efficacy of icotinib and pemetrexed
in combination with cisplatin in the first-line treatment of
lung adenocarcinoma was compared, and the correlation of
different treatment regimens with the prognosis and survival
of patients was evaluated.
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Patients and methods

Experimental subjects. A retrospective analysis was performed
in 132 lung adenocarcinoma patients who were treated in the
Affiliated Hospital of Weifang Medical University (Weifang,
China) from July 2010 to July 2015. Among them, 69 patients
were treated with icotinib as the icotinib group, including
45 males and 24 females, aged 35-71 years, with an average
age of (54.32+6.46) years. The other 63 patients were treated
with pemetrexed as the pemetrexed group, including 42 males
and 21 females, aged 36-67 years, with an average age of
(53.85+ 6.83) years.

Inclusion criteria were: i) Lung adenocarcinoma patients
(with stages IIIA, IIIB and IV) diagnosed by the pathology
department of the Affiliated Hospital of Weifang Medical
University and unable or unwilling to undergo operation, or
recurrent patients 6 months after operation and radiotherapy
and chemotherapy; ii) patients with US Eastern Cancer
Cooperative Group (ECOG) score (15) <1 point and initial
expected survival time >3 months; iii) patients with observable
tumor lesion =1, and iv) The amplification refractory mutation
system (ARMS) kit was used to detect EGFR genic mutations
at exon 18, exon 19 or exon 21.

Exclusion criteria were: i) Patients with systemic immune
system diseases or extremely low immune ability who were
intolerant to chemotherapy; ii) patients with severe heart
insufficiency or liver and kidney dysfunction, and iii) patients
allergic to drugs used in this experiment.

The study was approved by the Ethics Committee of the
Affiliated Hospital of Weifang Medical University. Signed
informed consents were obtained from the patients or the
guardians.

Experimental reagents and instruments. Icotinib hydrochlo-
ride (Beida Pharmaceutical Co., Ltd., H20110060), pemetrexed
disodium for injection (Shanghai Kaimao Biomedical Co.,Ltd.,
H20123010), cisplatin (Jinzhou Jiutai Pharmaceutical Co.,Ltd.,
H21020751) and folic acid tablet (Hangzhou Australian
Medical Baoling Pharmaceutical Co., Ltd., H20123159).
ARMS kit was purchased from MSK Biotechnology Co., Ltd.

Experimental methods. All patients were given routine
treatment such as anti-emesis, stomach protection and fluid
infusion on the first 3 days of chemotherapy. Patients in the
pemetrexed group were additionally orally administered
1 folic acid tablet (0.4 mg/tablet) daily for 3 weeks from the
first 7 days of chemotherapy to the last administration of
chemotherapy for enhancing the efficacy. The drug regimen
of patients in the icotinib group was: icotinib 125 mg/time,
3 times/day orally, days 1-28. The drug regimen of patients
in the pemetrexed group was: pemetrexed 500 mg/m?, day 1,
intravenous drip; cisplatin, 25 mg/m?, days 1-3. Patients in
the icotinib group were not given medicine during contin-
uous drug use if progressive tumor or intolerable toxic and
side effects occurred. The first evaluation of patients was
performed 4 weeks after the last administration, and then
evaluation was performed once every six weeks. A total of
21 days for 1 chemotherapy cycle, patients in the pemetrexed
group were continuously administered for 4 cycles. After
each two chemotherapy cycles, patient was reviewed to
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evaluate the efficacy of drugs. If progressive tumor or severe
adverse reactions occurred, medication was stopped.

Evaluation criteria for efficacy as well as toxic and side
effects (16). Patients with different medications in the two
groups were observed and their conditions after medica-
tion were recorded. The efficacy of drugs was evaluated
based on the Response Evaluation Criteria in Solid Tumors
(RECIST), divided into: complete response (CR): all target
lesions of patients disappeared for >28 consecutive days;
partial response (PR): the total diameter of the target lesion
of patients reduced by 30%, maintaining for >28 days;
stable disease (SD): the total diameter of the target lesion
of patients increased by <20%, or reduced <30%; progres-
sive disease (PD): the total diameter of the target lesion of
patients increased by =20%, or new target lesions appeared.
The observation indicator was progression-free survival time
when progressive tumor or death occurred in patients. Overall
response rate (ORR) = (CR+PR) / total number x 100%. Disease
control rate (DCR) = (CR+PR+SD) / total number x 100%.
The toxic and side effects of drugs were evaluated based
on the National Cancer Institute General Toxicity Standard
(NCI-CTC4.0) (17).

Statistical analysis. SPSS 19.0 statistical software (SPSS Inc.)
was used for statistical analysis of the experimental data.
Enumeration data were expressed as %, and Chi-square (%) test
was used for comparison between the groups and pairwise
comparisons were made followed by Bonferroni post hoc test.
¥* test was used when the total number of cases was n=40 and
all theoretical frequencies T=5. Fisher's exact test was used
when n=40, but =1 T<5. Measurement data were expressed
as mean + SD, and t-test was used for comparison between
the groups. Kaplan-Meier test was used for survival analysis.
The log-rank test was used to compare the survival distribu-
tion between the two samples. At P<0.05, the difference was
considered statistically significant.

Results

Comparison of clinical basic data. As shown in Table I, there
were no differences in age, body mass index and blood pres-
sure between the icotinib and pemetrexed groups of patients
(P>0.05).

Comparison of clinical efficacy. The clinical efficacy was
evaluated in the two groups of patients. Patients in the
icotinib group were treated for >28 days, and patients in
the pemetrexed group for at least 2 cycles. There was no
treatment-related death in the two groups. ORR was 34.78%
in the icotinib group and 28.57% in the pemetrexed group,
and DCR was 75.36% in the icotinib group and 69.84% in the
pemetrexed group, with no statistically significant differences
(P>0.05) (Table II).

Comparison of toxic and side effects. The main toxic and
side effects of icotinib were rash (39.13%), constipation
or diarrhea (20.29%), hepatotoxicity (17.39%) and nausea
and vomiting (13.04%), with generally less toxic and side
effects at grades III-IV (Table IIT). Those of pemetrexed
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Table I. Comparison of clinical basic data (mean + SD) [n (%)].
Clinical features Icotinib group (n=69) Pemetrexed group (n=63) t/y? P-value
Age (years) 54.32+6.46 53.85+6.83 0.406 0.685
Body mass index (kg/m?) 20.63+£2.58 21.22+2 .41 1.354 0.178
Systolic pressure (mmHg) 126.47+12.39 128.38+8.25 1.032 0.304
Diastolic pressure (mmHg) 74.53+3.58 73.68+5.39 1.076 0.284
Sex 0.031 0.861
Male 45 (65.22) 42 (66.67)
Female 24 (24.78) 21(33.33)
Clinical stages 0.049 0.976
A 2 (2.90) 2(3.17) 0.009 0.926
11IB 5(7.25) 4 (6.35) 0.042 0.838
v 62 (89.85) 57 (90.48) 0.014 0.905
Performance status 0.128 0.938
0 3(4.35) 2(3.17) 0.124 0.724
1 65 (94.20) 60 (95.24) 1.513 0.219
2 1(1.45) 1(1.59) 0.004 0.948
Table II. Comparison of clinical efficacy between icotinib and pemetrexed in treatment of lung adenocarcinoma.
CR (complete PR (partial ~ SD (stable = PD (progressive ~ ORR (overall DCR (disease
Groups remission) remission) disease) disease) response rate) control rate)
Icotinib group (n=69) 2 (2.90) 22(31.88) 28 (40.58) 17 (24.64) 24 (34.78) 52 (75.36)
Pemetrexed group (n=63) 1(1.59) 17 (2698) 26 (41.27) 19 (30.16) 18 (28.57) 44 (69.84)
e 0.006 0.380 0.006 0.506 0.586 0.506
P-value 0.937 0.048 0.936 0477 0.444 0477

Table III. Toxic side effects of icotinib in treatment of lung adenocarcinoma [n (%)].

Icotinib group (n=69)

Toxic and side effects I II 111 v Total number of cases
Leukopenia 4 (5.80) 2 (2.90) 2 (2.90) 0 (0.00) 8 (11.59)
Neutropenia 2 (2.90) 1(1.45) 1(1.45) 0 (0.00) 4 (5.80)
Thrombocytopenia 3 (4.35) 2(2.90) 0 (0.00) 0 (0.00) 5 (7.25)
Anemia 2 (2.90) 1(1.45) 0 (0.00) 0 (0.00) 3 (4.35)
Nausea and vomiting 6 (8.70) 2 (2.90) 1(1.45) 0 (0.00) 9(13.04)
Constipation or diarrhea 8 (11.59) 3(4.35) 2(2.90) 1(1.45) 14 (20.29)
Rash 24 (34.78) 3(4.35) 0 (0.00) 0 (0.00) 27 (39.13)
Alopecia 2 (2.90) 1(1.45) 0 (0.00) 0 (0.00) 3 (4.35)
Fatigue 7 (10.14) 3(4.35) 0 (0.00) 0 (0.00) 7(10.14)
Peripheral nerve toxicity 1 (1.45) 5(7.25) 0 (0.00) 0 (0.00) 6 (8.70)
Stomatitis 3 (4.35) 2(2.90) 0 (0.00) 0 (0.00) 5 (7.25)
Hepatotoxicity 8 (11.59) 3(4.35) 1(1.45) 0 (0.00) 12 (17.39)
Neurotoxicity 1 (1.45) 0 (0.00) 0 (0.00) 0 (0.00) 1 (1.45)

were leukopenia (47.62%), neutropenia (63.49%), thrombo-
cytopenia (36.51%), nausea and vomiting (73.02%), fatigue
(55.56%) and peripheral nerve toxicity (34.92% (Table IV).

The toxic and side effects of the two groups were compared by
y’ test. The incidence of leukopenia, neutropenia, thrombocy-
topenia, anemia, nausea and vomiting, fatigue and peripheral
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Table IV. Toxic side effects of pemetrexed in the treatment of lung adenocarcinoma [n (%)].

Pemetrexed group (n=63)

Toxic and side effects | II 111 v Total number of cases
Leukopenia 12 (19.05) 9 (14.29) 8 (12.70) 1(1.59) 30 (47.62)
Neutropenia 18 (28.57) 10 (15.87) 8 (12.70) 4 (6.35) 40 (63.49)
Thrombocytopenia 12 (19.05) 6 (9.52) 5 (7.94) 0 (0.00) 23 (36.51)
Anemia 8 (12.70) 4 (6.35) 3 (4.76) 0 (0.00) 15 (23.81)
Nausea and vomiting 27 (42.86) 16 (25.40) 3 (4.76) 0 (0.00) 46 (73.02)
Constipation or diarrhea 11 (17.46) 3 (4.76) 1 (1.59) 0 (0.00) 15 (23.81)
Rash 3 (4.76) 2 (3.17) 0 (0.00) 0 (0.00) 5 (7.94)
Alopecia 4 (6.35) 1 (1.59) 0 (0.00) 0 (0.00) 5 (7.94)
Fatigue 23 (36.51) 10 (15.87) 2 (3.17) 0 (0.00) 35 (55.56)
Peripheral nerve toxicity 17 (16.98) 5 (7.94) 0 (0.00) 0 (0.00) 22 (34.92)
Stomatitis 4 (6.35) 1 (1.59) 0 (0.00) 0 (0.00) 5 (7.94)
Hepatotoxicity 8 (12.70) 3 (4.76) 2 (3.17) 0 (0.00) 13 (20.63)
Neurotoxicity 1 (1.59) 0 (0.00) 0 (0.00) 0 (0.00) 1 (1.59)

Table V. Comparison of toxic and side effects between icotinib and pemetrexed in the treatment of lung adenocarcinoma [n (%)].

Total number of cases

Toxic and side effects Icotinib group (n=69) Pemetrexed group (n=63) x> P-value
Leukopenia 8 (11.59) 30 (47.62) 20.850 <0.001
Neutropenia 4 (5.80) 40 (63.49)* 49.330 <0.001
Thrombocytopenia 5 (7.25) 23 (36.51)* 16.870 <0.001
Anemia 3 (4.35) 15 (23.81)" 10.590 <0.001
Nausea and vomiting 9 (13.04) 46 (73.02)* 48.730 <0.001
Constipation or diarrhea 14 (20.29) 15 (23.81) 0.238 0.626
Rash 27 (39.13) 5 (7.94) 17.450 <0.001
Alopecia 3 (4.35) 5 (794) 0.278 0.619
Fatigue 7 (10.14) 35 (55.56) 31.300 <0.001
Peripheral nerve toxicity 6 (8.70) 22 (34.92) 13.550 <0.001
Stomatitis 5 (7.25) 5 (794) 0.024 0.878
Hepatotoxicity 12 (17.39) 13 (20.63) 0.226 0.635
Neurotoxicity 1 (1.45) 1 (1.59) 0.420 0517

Fisher's test was used when the frequency was T<5. *P<0.05, compared to the icotinib group.

nerve toxicity was higher in the pemetrexed group than that in
the icotinib group, but that of rash was higher in the icotinib
group than that in the pemetrexed group (P<0.05). The
comparison of other toxic and side effects was not significant
(P>0.05) (Table V).

Survival. Patients in the two groups were followed up
until July 2018. The median survival time of patients
was 16 months in the icotinib group, higher than that in
the pemetrexed group (10 months), with a statistically
significant difference (P<0.05). The 1-year survival rate
was higher in the icotinib group than that in the pemetrexed
group (P<0.05). There were no differences in 2- and 3-year

Table VI. Comparison of survival rate between the icotinib and
pemetrexed groups [n (%)].

Case number/ratio 1-year 2-years 3-years

Icotinib group (n=69) 44 (63.77) 23(33.33) 9(13.04)
Pemetrexed group (n=63) 29 (46.03) 17 (2698) 7 (11.11)
e 4.191 0.364 0.005
P-value 0.041 0.546 0.942

survival rates between the two groups (P>0.05) (Table VI
and survival curve in Fig. 1).
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Figure 1. Comparison of survival rate between icotinib and pemetrexed in
treatment of lung adenocarcinoma. The results of Kaplan-Meier test for
survival analysis showed that the median survival time of patients was
16 months in the icotinib group, higher than that in the pemetrexed group
(10 months), with a statistically significant difference (P<0.05). The 1-year
survival rate was higher in the icotinib group than that in the pemetrexed
group (P<0.05). There were no differences in 2- and 3-year survival rates
between the two groups (P>0.05).

Discussion

Lung cancer is a malignant tumor mostly occurring in the
middle-aged and elderly (18). Most patients miss the best treat-
ment time of operation because of untimely treatment, so its
main clinical treatment is chemotherapy (19). Having various
organ dysfunction with poor stress ability, middle-aged and
elderly patients cannot well tolerate chemotherapeutics (20).
Thus, more complications and lesion metastasis occur in them,
seriously threatening their life and health (21). In order to
prolong the survival time of patients, the most important point
for the treatment of malignant tumors is to find chemothera-
peutics with good efficacy and few adverse reactions.

Icotinib is a small molecule targeted anti-cancer drug inde-
pendently developed in China, which is suitable for patients
with middle and advanced NSCLC and easy to use, with fewer
toxic and side effects (22). Currently, clinical studies have
shown that pemetrexed can significantly prolong the survival
time of adenocarcinoma patients and better control progres-
sive disease (23). However, the incidence of its toxic and side
effects such as myelosuppression (leukopenia, neutropenia
and thrombocytopenia) and gastrointestinal reactions is high,
therefore it is difficult to achieve the desired efficacy (24).
Long-term pemetrexed combination treatment still has high
requirements for patients' physical quality, but there are
extremely few studies on the efficacy comparison between
icotinib and pemetrexed in clinical practice. In this study, the
efficacy, safety and survival rate were compared between the
two groups of drugs to help the first-line treatment of lung
adenocarcinoma.

The results of this study showed that the progression-free
survival time of icotinib was significantly higher than that
of pemetrexed in the treatment of lung adenocarcinoma
(P<0.05). ORR was 34.78% in icotinib group and 28.57% in
the pemetrexed group, and DCR was 75.36% in the icotinib
group and 69.84% in the pemetrexed group, with no statisti-
cally significant differences (P>0.05). It is suggested that both
drugs have good efficacy. The median survival time of patients
was 16 months in the icotinib group, higher than 10 months in
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the pemetrexed group, with a statistically significant difference
(P<0.05). The 1-year survival rate was higher in the icotinib
group compared with that in the pemetrexed group (P<0.05).
There were no differences in 2- and 3-year survival rates
between the two groups (P>0.05). Gefitinib, the tyrosinase
inhibitor of epidermal growth factor receptor (EGFR), which
is currently the most commonly used in clinic, inhibits the
invasion, infiltration, proliferation and angiogenesis of tumor
cells (25). It can prolong the survival time of lung adenocar-
cinoma patients, especially the median and progression-free
survival time, improving patients' quality of life (26). Studies
have shown that icotinib, as a small molecule EGFR tyrosinase
inhibitor independently developed in China, can be equivalent
to gefitinib, which has been confirmed in clinical applica-
tions (27). Even for patients with EGFR mutations, icotinib
can selectively inhibit the binding of ATP and EGFR tyrosine
kinase to reduce the biological activity of EGFR-TKI, thereby
inhibiting the proliferation, invasion and metastasis of cancer
cells (28). Pemetrexed is a novel anti-folate drug that inhibits
multiple enzyme targets depending on folate metabolism. It
can enable tumor cells to synthesize pyrimidine and purine
disorders, stopping tumor cell growth in S phase, so as to
inhibit the growth and proliferation of tumor cells (29). Several
studies have shown that pemetrexed tends to achieve better
ORR and DCR than other first-line chemotherapeutics in the
treatment of non-squamous cancer malignant tumors such as
adenocarcinoma (30). Both icotinib and pemetrexed have good
efficacy in lung adenocarcinoma. It may be considered clini-
cally that icotinib combined with pemetrexed can be used to
inhibit tumor growth and proliferation, prolonging the survival
time of lung adenocarcinoma patients, to obtain better efficacy.

The main toxic and side effects of icotinib were
rash (39.13%), constipation or diarrhea (20.29%), hepatotoxicity
(17.39%) and nausea and vomiting (13.04%), with generally less
toxic and side effects at grades III-IV. Those of pemetrexed
were leukopenia (47.62%), neutropenia (63.49%), thrombo-
cytopenia (36.51%), nausea and vomiting (73.02%), fatigue
(55.56%) and peripheral nerve toxicity (34.92%). It is suggested
that the incidence of toxic and side effects of pemetrexed is
significantly higher than that of icotinib. Literature (31) shows
that after a short-term withdrawal or symptomatic treatment,
the toxic and side effects of icotinib, rash and diarrhea, can
be alleviated to a great extent. Even for milder toxic and side
effects at grades I-II, symptoms disappear on their own within
a certain period of time (31). Therefore, lung adenocarcinoma
patients with poor physical quality may have longer tolerance
time to treatment with icotinib and higher quality of life.

However, in this study, there are also some limitations.
First, the sample size of patients is still insufficient. When
survival analysis was performed, the time span was not long
enough. It is necessary to collect more cases for a long-term
follow-up study. Second, the mechanism of action of icotinib
and pemetrexed in lung adenocarcinoma tumor cells is still
not clear enough. In this study, we did not compare icotinib
with other drugs such as gefitinib or erlotinib, so whether the
efficacy of icotinib in lung adenocarcinoma is optimal remains
to be further explored.

In conclusion, there is no difference in short-term clinical
efficacy between icotinib and pemetrexed in the treatment
of patients with lung adenocarcinoma. However, the median
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survival, progression-free survival and one-year survival of
patients with lung adenocarcinoma treated with icotinib are
higher than those treated with pemetrexed, and icotinib has
significantly less toxic and side effects than pemetrexed, which
is worthy of further research.
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