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Abstract: Background: As is known to all, non-small-cell lung cancer (NSCLC) is one of the most lethal malignancies 
with few effective treatment modalities. Epidermal growth factor receptor tyrosine kinase inhibitors (EGFR-TKIs) are 
very effective for treating the patients with EGFR mutations. As the first homegrown anticancer drug, icotinib is a 
novel, orally administered, and reversible EGFR-TKI. This study aimed to compare the efficacy and safety of icotinib 
with gefitinib to patients with advanced NSCLC. Methods: The retrospective analysis included 219 patients with 
stage IIIB/IV NSCLC harbouring mutant-type EGFR. The selected patients received either icotinib (125 mg thrice 
daily, n=126) or gefitinib (250 mg daily, n=93) orally until the disease progression or unacceptable toxicities ap-
peared. Meanwhile, side effects, tumor responses, progression-free survival (PFS) and overall survival time (OS) 
were recorded for analysis. Results: Compared with gefitinib, it was observed that the overall objective response 
rate of patients was 46.0% and the disease control rate was 86.5%. The life quality of patients was improved ac-
cordingly. The main toxicities of icotinib were skin toxicity (rash) and diarrhea. A total of 4 patients were found with 
moderate adverse reactions, which was lower than gefitinib. The median PFS was 6.5 months in the icotinib group 
and 6.3 months in the gefitinib group, and the OS was 20.9 months in the icotinib group and 20.3 months in the ge-
fitinib group. Conclusion: Associated with a lower number of treatment-related adverse cases than gefitinib, icotinib 
was not inferior to gefitinib in treating advanced NSCLC. In conclusion, China’s homemade EGFR-TKI, icotinib has 
provided a new choice for NSCLC patients.
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Introduction

Featured with better efficacy and lighter 
adverse reactions, epidermal growth factor 
receptor tyrosine kinase inhibitors (EGFR-TKIs) 
have been increasingly applied as maintenance 
therapy for patients with advanced non-small-
cell lung cancer (NSCLC) [1, 2]. EGFR mutations 
are more common in Asian people (40-50%) 
than European (10%), especially in a subset of 
patients like non-smoking Asian women with 
adenocarcinoma [3]. Therefore, EGFR-TKIs, 
such as gefitinib and erlotinib, is particularly 
beneficial for Asian population [4, 5]. As the 
first homegrown EGFR-TKI drug designed, syn-
thesized, and screened by Zhejiang Beida 

Pharmaceutical Co. Ltd (Zhejiang, China), ico-
tinib is with independent intellectual property 
rights [6]. Although the full pharmacokinetic 
parameter profiles of icotinib have been pub-
lished [7], further studies are needed to investi-
gate the efficacy and safety of icotinib com-
pared with other EGFR-TKIs like gefitinib. In cur-
rent study, by analyzing the data of patients 
with advanced NSCLC who were treated in 
Henan Cancer Hospital from June 2011 to 
November 2014, this study evaluated the effi-
cacy and safety of icotinib in patients with 
advanced NSCLC. Therefore, this study can be 
of important reference for further clinical 
medication.
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Patients and methods

Patients

The selected patients had histologically con-
firmed as stage IIIB or stage IV with the 
American Joint Committee on Cancer [AJCC] 
6th edition of tumor-node-metastasis [TNM] 
staging system. Moreover, they were diagnosed 
with NSCLC accompanying with EGFR-mutant, 
and their disease progression was at least one 
period of platinum-based chemotherapy. Other 
selection criteria included: age from 18 to 75; 
Eastern Cooperative Oncology Group (ECOG); 
performance status (PS) 0-2; at least one mea-
surable lesion by the Response Evaluation 
Criteria in Solid Tumors version 1.1 (RECIST 
1.1); adequate hematologic and biochemical 
values; and without receiving other antineo-
plastic therapy during the application of icotinib 
or gefitinib treatment. In addition, patients 
would be excluded if they received any previous 
human EGFR-TKIs or other molecular target 
drugs or if they had serious or severe hypersen-
sitivity reactions to icotinib hydrochloride or any 
of its excipients. Other excluded criteria con-
tain: symptomatic brain metastases; malignant 
tumor within the last five years; severe infec-
tion; congestive heart failure; previous treat-
ment with drugs targeting EGFR; and a history 
of interstitial lung disease. 

Methods

Patients in icotinib group received 125 mg oral 
icotinib in tablet form three times per day while 
those in gefitinib group received 250 mg gefi-
tinib in tablet form once daily, until they reach 
the required disease progression or unaccept-
able toxicity. Side effects and tumor response 
of the treatment were observed, including clini-
cal symptoms, progression-free survival (PFS) 
and overall survival time (OS).

Response evaluation

Every enrolled patient must include symptom 
evaluation one week before enrollment and 
four weeks after receiving icotinib or gefitinib. 
The detailed evaluation criteria included ECOG 
PS, eating and sleeping, choking sensation in 
chest, pectoralgia, coughing, breathing difficul-
ties, blood in sputum and other symptoms, as 
well as rash, diarrhea, fatigue, lack of appetite, 
nausea and other side effects. According to 

RECIST 1.1, the tumor response assessment 
was divided into complete response (CR), par-
tial response (PR), stable disease (SD), progres-
sive disease (PD), while the objective response 
rate (ORR) was defined as the sum of CR and 
PR, and the disease control rate (DCR) was 
defined as the sum of CR, PR and SD. 
Meanwhile, the toxic effects were monitored 
and graded based on the National Cancer 
Institute Common Toxicity Criteria for Adverse 
Events version 3.0 (CTCAE 3.0).

Statistical analysis

The analysis of this study was performed by 
SPSS version 17.0 software (SPSS Inc., Chicago, 
IL, USA). The safety and toxicity was analyzed 
with a descriptive statistical method in the 
safety set. Frequency and percentage were 
used to describe the categorical data. The 
mean, standard deviation, median, minimum 
and maximum were utilized to illustrate the 
measurement data. Besides, χ2 test was app- 
lied to compare the total incidence and the 
major adverse events between different gro- 
ups. The Kaplan-Meier curve was performed to 
estimate the median for PFS and OS and draw 
the survival curves. The threshold of P<0.05 
was defined as statistically significant.

Results

Demographic data

Between June 2011 and November 2014, a 
total of 128 patients were enrolled in icotinib 
group, in which 126 were evaluated for the effi-
cacy and safety analysis (while 2 cases failed  
to complete the experiment due to severe 
adverse reactions). A total of 93 patients were 
in Gefitinib group. Compared with the demo-
graphic situation of patients in two groups, the 
chi-square test indicated that there was no sig-
nificant difference in gender, age, ECOG PS, 
smoking history, BMI, pathological typing and 
clinical staging of the two groups (P>0.05). The 
specific information of two groups was shown 
in Table 1.

Symptom and quality of life (QoL) 

This study evaluated the clinical symptoms and 
the life quality of the patients. The results sug-
gested that the clinical symptoms of patients 
were eased significantly after receiving EGFR-
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rashes on their skin 10-20 days later after tak-
ing icotinib; 11 patients suffered the grade 1-3 
diarrhea; and 3 patients showed the grade 1-2 
liver damage. In gefitinib group, 85 patients 
presented the grade 1-3 rashes on their skin 

TKI. In terms of loosening chest congestion, 
icotinib group was slightly less effective than 
gefitinib group (74.2% v.s. 80.3%), but there 
was no significant difference between the two 
groups (P=0.4008), and the difference in ache 

Table 1. Baseline patient characteristics in Icotinib and Gefitinib 
groups

Icotinib N=126 
N (%)

Gefitinib N=93 
N (%) χ2 P-value

Gender
    Male 34 (27.0) 29 (31.2) 0.28 0.5979
    Female 92 (73.0) 64 (68.8)
Age
    >70 years 41 (32.5) 33 (35.5) 0.10 0.7559
    ≤70 years 85 (67.5) 60 (64.5)
Smoking status
    Smoker 29 (23.0) 19 (20.4) 0.14 0.7088
    Non-somker 97 (77.0) 74 (79.6)
ECOG PS
    0 or 1 107 (84.9) 85 (91.4) 1.52 0.2175
    ≥2 19 (15.0) 8 (8.6)
Stage
    III B 9 (7.14) 6 (6.5) 0.00 0.9438
    IV 117 (92.9) 87 (93.5)
Histology
    Adenocarcinoma 118 (93.7) 90 (96.8) 0.54 0.4635
    Non-Adenocarcinoma 8 (6.3) 3 (3.2)
    BMI (kg/m2) 23.91 ± 0.3092 24.26 ± 0.3911 0.2694

Table 2. Symptoms and QoL

Symptoms
Remission rate (%)

χ2 P-value
Icotinib Gefitinib

Chest congestion 74.2 80.3 0.71 0.4008
Ache 43.3 49.1 0.50 0.4781
Cough 66.8 65.2 0.02 0.8813
Eating and sleeping 53.5 37.5 4.53 0.0333*
Onset time (day) 7.633 ± 0.2152 8.101 ± 0.3213 0.2694
*, P<0.05.

Table 3. Response evaluation
Response evaluation Icotinib N (%) Gefitinib N (%) χ2 P-value
CR 14 (11.1) 11 (12.3) 0.00 0.9601
PR 44 (34.9) 31 (33.8) 0.13 0.7184
SD 51 (40.5) 27 (28.5) 2.58 0.1084
ORR (CR+PR) 58 (53.2) 42 (45.2) 0.00 0.9925
DCR (CR+PR+SD) 109 (86.5) 69 (74.2) 4.55 0.0328*
*, P<0.05.

(43.3% v.s. 49.1%, P=0.4781) 
and cough (66.8% v.s. 65.2%, 
P=0.8813) was also not sig-
nificant in both groups. Neve- 
rtheless, the subjective sym- 
ptoms of eating and sleeping 
which were easier to be influ-
enced by the subjective feel-
ings of patients were impr- 
oved better in the icotinib 
group than gefitinib group 
(53.5% v.s. 37.5%, P=0.0333) 
with statistical significance. 
The onset time of icotinib gr- 
oup was slightly less than th- 
at of gefitinib group (7.633 ± 
0.2152 v.s. 8.101 ± 0.3213), 
but there was no significant 
difference between the two 
groups (P=0.2694), as shown 
in the Table 2.

Response evaluation

CR has no significant differ-
ence between icotinib group 
and gefitinib group (14 of 
126 patients v.s. 11 of 93 
patients, P=0.9601). Mean- 
while, the number of patients 
in PR, SD and PD also has no 
significant difference (icoti- 
nib group 44, 51, 17 v.s. gefi-
tinib group 31, 27, 24, P> 
0.05). In this regard, the ORR 
of icotinib was no better than 
gefitinib (53.2% v.s. 45.2%, 
P=0.9925). However, this st- 
udy found that the DCR of 
icotinib group was much 
higher than that of Gefitniib 
group (86.5% v.s. 74.2%, 
P=0.0328), as shown in the 
Table 3.

Adverse reactions

As shown in Table 4, 112 
patients in the icotinib group 
presented the grade 1-3 
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after receiving getitinib; 7 patients suffered the 
grade 1-3 diarrhea, and 1 patient showed the 
grade 1-2 liver damage. Therefore, it can be 
concluded that the patients in two groups show 
mild adverse reactions, and the symptoms 
have been controlled after giving the antidiar-
rheic and hepatoprotective therapy. Only two 
patients presented the grade 3 adverse reac-
tions. They were allowed to stop taking icotinib 
for a while, and to take drugs for the treatment 
of adverse reactions until the symptom was 
controlled. No more moderate adverse reac-
tions occurred after continuing the application 
of icotinib.

According to the Kaplan-Meier analysis, the 
PFS and the OS did not significantly differ 
between the two treatment groups. The median 
PFS was 6.5 months in the icotinib group and 
6.3 months in the gefitinib group (Figure 1A), 
and the OS was 20.9 months in the icotinib 
group and 20.3 months in the gefitinib group 
(Figure 1B). The PFS and OS had no significant 
difference in the two groups (P>0.05).

Discussion

As a leading cause of the cancer-related mor-
tality both in China and abroad, lung cancer is a 

serious threat to the health of most people 
[8-10]. Unfortunately, more than 80% of NSCLC 
cases are diagnosed in advanced stage (IIIB or 
IV). At that stage, the systemic chemotherapy 
remains the standard care but provides mar-
ginal improvement in survival, resulting in poor 
prognosis with a median survival of only 10 
months or so [6, 11]. The targeted therapy is 
one of the main treatments for patients with 
NSCLC [12]. As a novel, orally administered, 
and reversible EGFR-TKI, icotinib is the first 
homegrown anticancer drug [13]. As the previ-
ous studies mainly focused on prolonging the 
survival time [14], few researchers analyzed 
the life quality of patients. Icotinib was not infe-
rior to gefitinib in terms of progression free sur-
vival and overall survival [15]. This study aimed 
to compare the efficacy and safety of icotinib 
with gefitinib on patients with advanced non-
small cell lung cancer. Hence, this study pro-
vides reference and basis for clinical applica-
tion for patients with advanced NSCLC. 

The abnormal activity of EGFR was mainly 
caused by the mutation. According to the state 
of EGFR, the NSCLC was divided into mutant 
type and wild type [8, 16]. It was observed that 
the binding capacity of ATP was decreased 
after EGFR mutation, but the affinity of gefitinib 

Table 4. Adverse reactions

Adverse reactions
Icotinib Gefitinib

χ2 P-value
1-2 (%) 3 (%) 4 (%) 1-2 (%) 3 (%) 4 (%)

Rash 109 (86.5) 3 (2.4) 0 (0) 82 (88.2) 3 (3.1) 0 (0) 2.09 0.1487
Diarrhea 10 (7.9) 1 (0.8) 0 (0) 6 (6.5) 1 (1.1) 0 (0) 0.01 0.9429
Liver damage 3 (2.4) 0 (0) 0 (0) 1 (1.1) 0 (0) 0 (0) 0.04 0.8393

Figure 1. The PFS and OS of icotinib group and gefitinib group. A. The PFS of icotinib group and gefitinib group. B. 
The OS of icotinib group and gefitinib group.
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was enhanced. It indicated that EGFR-TKIs 
could competitively inhibit the ATP’s binding to 
the intracellular areas of EGFR and block its 
signaling pathway so as to achieve the anti-
tumor effect [17, 18]. Considering that the wild-
type EGFR has a high affinity with ATP and a low 
affinity with EGFR-TKIs, it will not affect the 
function of the wild type EGFR or produce the 
anti-tumor effect [16, 19].

According to recent analysis, about 35% of 
patients in East Asia were diagnosed as non-
small cell lung cancer with EGFR mutations 
[20]. As the first EGFR TKIs, gefitinib and erio-
tinib were introduced for clinical application. As 
patients with EGFR activating mutations are 
notably sensitive to EGFR-TKIs, gefitinib and eri-
otinib show great curative effects in the treat-
ment of EGFR-mutated NSCLC. Moreover, they 
not only improve the survival time of patients, 
but also greatly improve their quality of life [21, 
22]. Icotinib is the first EGFR-TKI with proprie-
tary intellectual property rights in China and the 
third commercially available EGFR-TKI in the 
globe [23, 24]. As a randomized, double-blind, 
head to head, and phase III trial, ICOGEN is 
designed to determine whether icotinib is simi-
lar to gefitinib in patients with locally advanced 
or metastatic NSCLC. This study proves that 
icotinib is not inferior to gefitinib in terms of effi-
cacy and it shows a better safety profile when 
compared to gefitinb [6, 7]. Made in China, ico-
tinib has an obvious price advantage compared 
with the imported drugs, which can further 
reduce the treatment-related costs while pro-
moting the development of Chinese pharma-
ceutical industry. Therefore, Icotinib has the 
potential to become a standard treatment for 
NSCLC population with EGFR mutations. 

The most frequent treatment-related adverse 
reactions were rash and diarrhea. Most adverse 
reactions were mild to moderate (grade 1/2), 
and very few patients suffered serious adverse 
reactions [15, 21]. Hence, this study further 
confirmed that there was no difference in terms 
of safety between icotinib and gefitinib. As a 
retrospective study, this study has several limi-
tations. First of all, the sample size is too small, 
with only 126 patients. A higher proportion of 
patients and more clinical trials are needed in 
the future. To sum up, icotinib is one of effec-
tive EGFR-TKIs for pretreating NSCLC popula-
tion with favorable antitumor activity. Furthe- 

rmore, this study further confirmed that it was 
clinically equivalent to gefitinib in previously 
treated patients with NSCLC. Featured with 
superior tolerability, safety and efficacy on 
patients with NSCLC, icotinib is of great signifi-
cance in improving the survival time and life 
quality of patients. Hence, it is worthwhile to 
spread icotinib in clinical therapy. 
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