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Introduction

Lung cancer is a serious problem for human being. 
Many patients with lung cancer will be diagnosed with 
advanced disease and will be systemically treated with 
palliative chemotherapy. For clinical practice, many 
patients with advanced non-small-cell lung cancer 
(NSCLC) would receive palliative chemotherapy, in which 
platinum doublets were still recommended as first-line, 
pemetrexed or docetaxel as second-line, and erlotinib 
as second- or third-line therapy (Fossella et al., 2000; 
Shepherd et al., 2000; Schiller et al., 2002; Hanna et al., 
2004; Shepherd et al., 2005; Feld et al., 2006; Scagliotti 
et al., 2007). Significant improvements were achieved in 
the treatment of advanced NSCLC since 2010. Treatment 
strategies are now heavily influenced by histologic type 
of NSCLC (Ellis et al., 2011), and multiple trials have 
examined the sequence of subsequent lines of therapy, 
especially, epidermal growth factor receptor (EGFR) 
tyrosine kinase inhibitors (TKIS) vs. chemotherapy. 
More important, findings of molecular abnormalities, e.g., 
mutations of the EGFR gene (Lynch et al., 2004; Paez 
et al., 2004) and translocations of the ALK (Soda et al., 
2007) gene have identified a group of patients who appear 
to derive significantly greater benefit from molecularly 
targeted therapies. 

Icotinib hydrochloride (BPI-2009H), an orally active, 
EGFR-TKI, is suggested to have similar antitumor activity 
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Abstract

	 Purpose: This analysis was conducted to evaluate the efficacy and safety of icotinib based regimens in treating 
patients with non-small cell lung cancer (NSCLC). Methods: Clinical studies evaluating the efficacy and safety 
of icotinib-based regimens with regard to response and safety for patients with NSCLC were identified using 
a predefined search strategy. Pooled response rates of treatment were calculated. Results: With icotinib-based 
regimens, 7 clinical studies which including 5,985 Chinese patients with NSCLC were considered eligible for 
inclusion. The pooled analysis suggested that, in all patients, the positive reponse rate was 30.1% (1,803/5,985) 
with icotinib-based regimens. Mild skin itching, rashes and diarrhea were the main side effects. No grade III or 
IV renal or liver toxicity was observed. No treatment-related death occurred in patients treated with icotinib-
based regimens. Conclusions: This evidence based analysis suggests that icotinib based regimens are associated 
with mild response rate and acceptable toxicity for treating Chinese patients with NSCLC. 
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to gefitinib and erlotinib in patients with advanced NSCLC 
(Zhao et al., 2011; Tan et al., 2012). Based on preclinical 
and clinical data, icotinib is associated with an inhibition 
of the growth of human cancer cell lines that overexpress 
EGFR and demonstrated good tolerance in clinical settings 
(Liu et al., 2009). 

As the toxicity of icotinib is less common than that 
of cytotoxic agents, the utility as a first-line treatment 
for patients with NSCLC with poor PS is proposed. 
Patients from East-Asian origin with adenocarcinoma are 
considered to be significantly associated with a favorable 
response to EGFR TKIs (Fukuoka et al., 2003; Kris et 
al., 2003). 

According to this background, we hypothesize that 
icotinib originated regimen could be established as an 
optimal schedule in treating Chinese patients with non-
small-cell lung cancer.

Materials and Methods

Search strategy
We searched PUBMED, by using the following search 

terms: (non-small-cell lung cancer) and (icotinib). All 
clinical studies evaluating the impact of icotinib on the 
response or survival and side effects for chinese patients 
with non-small-cell lung cancer published in English prior 
to May 2015 were identified. If samples of two studies 
overlap, only the newest one was included. Additional 
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articles were obtained from references within the articles 
identified by the electronic search. We did not consider 
meeting abstracts or unpublished reports.

Inclusion and exclusion criteria
We reviewed abstracts of all citations and retrieved 

studies. The following criteria were used to include 
published studies: (1) clinical studies, combined with 
cisplatin, carboplatin, or other medications that were used 
for patients with NSCLC; (2) The study was performed in 
accordance with the Helsinki Declaration (1964, amended 
in 1975 and 1983) of the World Medical Association. 
Eligibility criteria included histologically or cytologically 
verified non-small-cell lung cancer, the presence of at least 
one bidimensionally measurable lesion, a performance 
status (WHO) of less than 2. Studies were excluded if 
one of the following existed: (a) duplicate data; (b) no 
sufficient data were reported.

Data collection and analysis
Selection of trials and data extraction: The titles 

and abstracts of publications identified according to the 
above search strategy were assessed independently for 
inclusion by two authors, the full text was selected for 
further assessment if the abstract suggests relevance. 
Disagreement was resolved by discussion. Data was 
extracted by independent authors. The following recorded 
data were extracted: author, publication data, country of 
the first or corresponding author, the number of patients. 
Outcome presented in at least 3 studies were extracted for 
combined analysis. 

Results 

There were 51 papers relevant to the search words 
by the end of May 2015. Via steps of screening the title 
and reading the abstract, 7 studies were identified (Yang 
et al., 2013; Chen et al., 2014; Hu, et al., 2014; Pan et 
al., 2014; Shao et al., 2014; Zheng et al., 2014a; 2014b). 
All these studies had been carried out in China. The 
following outcomes were presented in at least all studies 
and extracted for combined analysis: response rate, 
including the rate of complete or partial response (CR or 
PR) and toxicities. Characteristics of studies included in 
this analysis are presented as short-term outcomes: the 
response rate of Hu, et al. was 30.0% (1665/5549), of 
Zheng et al. was 33.3 % (14/42), of Zheng et al. was 42.1 
% (16/38), of Chen et al. was 23 % (19/82) , of Pan et al. 
was 43.5 % (30/69) , of Shao et al. was 22.1 % (33/149) 
, and of Yang et al. was 46.4 % (26/56). Totally, 5985 
patients were enrolled and 1803 patients achieved CR or 
PR, the pooled response rate thus was 1803/5985 (30.1%). 
Major adverse effects were mild skin itching, rash, and 
diarrhea. No grade III or IV renal or liver toxicity were 
observed. No treatment related death occurred in patients 
with icotinib based regimens.

Discussion

Although there is a continuous decline trend in lung 
cancer death rates among Western countries (Jemal et al., 

2011). In other area, especially in developing countries, ie., 
China and other Asian, or African countries, the rates are 
still increasing (Jemal et al., 2011). NSCLC accounts for 
more than 85% of all lung cancer patients (Govindan et al., 
2006), and approximately 40% of these patients are first 
diagnosed at an advanced stage (Ramalingam et al., 2008). 
The lack of effective therapies in patients with advanced 
NSCLC and extremely those with poor PS (particularly 
PS 3-4) is a major clinical problem. Based on report from 
National Comprehensive Cancer Network guidelines, 
4-6 cycles of platinum-based doublet chemotherapy 
is recommend as first-line treatment for patients with 
NSCLC (National Comprehensive Cancer Network et al., 
2013), that generally consists of cisplatin or carboplatin 
with another cytotoxic agent, sometimes in combination 
with a biologic agent, e.g., bevacizumab (B). Currently 
the recommended second-line or third-line treatments for 
NSCLC patients include docetaxel, erlotinib, pemetrexed 
or gemcitabine (Shepherd et al., 2000; Hanna et al., 2004; 
Shepherd et al., 2005; Leighl et al., 2012). 

However, it is important to notice that combination 
chemotherapy regimens using a platinum doublet result 
in median overall survival of 8-11 mo (Cappuzzo et al., 
2010). Obviously, clinical outcomes in patients with 
NSCLC continue to be poor, with an overall survival of 
7 to 9 months, and objective response rate of less than 
10% (Hotta et al., 2007). Therefore, novel treatment 
strategies for advanced NSCLC patients failing the first-
line therapies are urgently required. The use of cytotoxic 
chemotherapy as the initial treatment for patients who are 
not suitable for molecular targeted therapy due to EGFR 
mutation status is supported by results from previous 
trial (Gridelli et al., 2012). Patients in that trial were 
randomly divided into first-line erlotinib followed by 
chemotherapy (cisplatin plus gemcitabine) till progression 
or the same first-line chemotherapy followed by erlotinib 
till progression. Overall survival was significantly longer 
in unselected patients assigned to initial chemotherapy 
followed by second-line erlotinib. For patients known 
to be EGFR mutation negative, overall survival was 
significantly longer with initial chemotherapy. 

Currently, there is a trend that for those patients with an 
EGFR mutation or ALK rearrangement, use of a specific 
inhibitor directed at that target would be indicated either 
as the initial treatment or as a therapy when progressive 
disease is diagnosed.EGFR gene family members are 
demonstrated to be widely expressed in various human 
cancers, including breast, head and neck, NSCLC and 
ovarian cancers (Jemal et al., 2011). On this background, 
gefitinib become a specific EGFR kinase inhibitor (EGFR 
TKIS). It was suggested that clinical characteristics, eg., 
Asian ethnicity, female sex, non-smoking status, and 
adenocarcinoma were associated with a higher likelihood 
of response by previous analysis of trials evaluating EGFR 
TKIS. Therefore, these characteristics were considered 
useful in clinical trials to enrich patients who could benefit 
from these medications. However, it is now clear that the 
population of patients who derive the greatest benefit 
from EGFR TKIS are patients with tumours harbouring 
activating mutations of the EGFR gene. Nevertheless, the 
available data still support a more modest benefit from 
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EGFR TKIS in unselected populations of NSCLC patients. 
Icotinib is a small-molecule EGFR TKIS, with a 

similar chemical structure and active mechanism to 
gefitinib (Tan et al., 2012), and was recently approved by 
the State Food and Drug Administration of China (http://
app1.sfda.gov.cn/datasearch/face3/base.jsptatement.). 

Previous study was conducted to retrospectively 
evaluate the safety and efficacy of icotinib in patients 
with advanced NSCLC across China at Beijing Key 
Laboratory of Clinical Study on Anticancer Molecular 
Targeted Drugs of Chinese Academy of Medical Sciences 
& Peking Union Medical College (Hu et al., 2014). 
In this study, they registered 6087 advanced NSCLC 
patients, of which 5549 were evaluable for safety and 
tumor response. And in this study, The median age of 
patients was 63 years, and 1571 (28.3%) patients were 
over the age of 70 years. The majority of patients were 
non-smokers, and had adenocarcinoma and stage IV 
disease. This study reveled that Crizotinib treatment was 
associated with an ORR and DCR of 30.0% and 80.6%, 
respectively, for the overall population, and 33.4% and 
81.2%, 30.3% and 80.3%, and 30.4% and 89.3%, for first-
line, second-line, and third-line or multiple line subsets, 
respectively. In 665 EGFR-mutated patients who were 
evaluable for tumor response, the ORR and DCR were 
49.2% (327/665) and 92.3% (614/665), respectively 
(Hu et al., 2014). The most common ADRs included 
rash (17.4%) and diarrhea (8.5%), and three patients 
experienced interstitial lung disease (ILD) (Hu et al., 
2014). In conclusion, Hu et al.suggested that Icotinib 
demonstrated a favorable toxicity profile and efficacy in a 
routine clinical setting (Wu et al., 2015). In a retrospective 
study by Zheng et al., they analyzed 42 Chinese patients 
with lung adenocarcinoma, including 35 females and 7 
males, (Zheng et al., 2014). All 42 patients received oral 
Icotinib 125 mg three times a day. In this study, the overall 
response rate and disease control rates were 33.3 and 
85.7%, respectively. The median survival time was 13.0 
months (95%CI, 5.6-20.4), The median progression-free 
survival time was 7.0 months, and the 1-year survival rate 
was 71.4%. A total of 79% of patients had an improved 
PS following icotinib treatment. Grade 1 to 2 rashes and 
diarrhea were the most frequent side effects. One patient 
succumbed during the study due to interstitial pneumonia. 
(Zheng et al., 2014). In conculsion, In conclusion, this 
study indicated that patients with lung adenocarcinoma 
and poor PS may benefit from first-line icotinib therapy, 
but should be cautious of the occurrence of interstitial 
lungdisease ( Zheng et al., 2014). In a study by Zheng Y. 
et al., they enrolled 38 patients with advanced NSCLC 
(Zheng Y. et al., 2014). In their results, they suggested 
that the response rates to pemetrexed and icotinib were 
21.1% and 42.1%, respectively. The median overall 
survival was 27.0 months (95%CI, 19.7-34.2 months). 
The 12-month overall survival probability was 68.4%. 
The most common toxicities observed in icotinib phase 
were rashes, diarrheas, and elevated aminotransferase. 
Subgroup analysis indicated that the overall survival 
is correlated with response to icotinib (Zheng Y. et al., 
2014). Thus in conclusion, Zheng Y.suggested that The 
sequence of first-line pemetrexed-based chemotherapy 

followed by icotinib treatment is a promising option for 
advanced lung adenocarcinoma with unknown EGFR gene 
status in China (Zheng Y. et al., 2014). In another study 
by Chen et al., they enrolled 82 patients with advanced 
NSCLC (Chen et al., 2014). In their results, they suggested 
that median progression-free survival was 4.0 months 
and overall survival was 11.0 months for this cohort of 
patients. Median progression-free survival for first and 
second/third line were 7.0 and 3.0 months, respectively. 
Median overall survival for first and second/third line 
were 13.0 and 10.0 months, respectively. In patients with 
EGFR mutation, icotinib significantly reduced the risk of 
progression (HR 0.36, 95%CI 0.18-0.70, p=0.003) and 
death (HR 0.10, 95%CI 0.02-0.42, p=0.002) compared 
with those EGFR status unknown (Chen et al., 2014). 
Therefore, in their conclusion, they indicated that Icotinib 
is active in treating patients with NSCLC both in first or 
second/third line, especially in those patients harbouring 
EGFR mutations, with an acceptable adverse event profile.

Our current study was designed to evaluate the efficacy 
and safety of icotinib based regimen in treating patients 
with NSCLC. Our results demonstrated that when icotinib 
based regimens was used as a palliative treatment, the 
pooled reponse rate was 30.1% (1803/5985). Mild skin 
itching, rash, and diarrhea were the main side effects. No 
grade III or IV renal or liver toxicity were observed. No 
treatment related death occurred in patients with icotinib 
based regimens. In conclusion, our current systemic 
analysis suggests that icotinib based regimens are 
associated with mild response rate and accepted toxicities 
for treating patients with NSCLC.

Acknowledgements 

Dr. Xin-En Huang is supported by the project of 
science and technology of Nanjing science committee 
(Grant 201303046), Jiangsu Provincial Special Program 
of Medical Science (BL2014092) and Jiangsu Province 
fourth stage “333 high- level Personnel Training Project” 
third levels of talent cultivating object. 

References

Cappuzzo F, Ciuleanu T, Stelmakh L, et al (2010). Erlotinib 
as maintenance treatment in advanced non-small-cell lung 
cancer: a multicentre, randomised, placebo-controlled phase 
3 study. Lancet Oncol, 11, 521-9. 

Chen X, Zhu Q, Liu Y, et al (2014). Icotinib is an active treatment 
of non-small-cell lung cancer: a retrospective study. PLoS 
One, 9, 95897.

Ellis PM, Blais N, Soulieres D, et al (2011). A systematic review 
and Canadian consensus recommendations on the use of 
biomarkers in the treatment of non-small cell lung cancer. 
J Thorac Oncol, 6, 1379-91.

Feld R, Sridhar SS, Shepherd FA, et al (2006). Use of the 
epidermal growth factor receptor inhibitors gefitinib and 
erlotinib in the treatment of non-small cell lung cancer: a 
systematic review. J Thorac Oncol, 1, 367-76. 

Fossella FV, DeVore R, Kerr RN, et al (2000). Randomized 
phase iii trial of docetaxel versus vinorelbine or ifosfamide in 
patients with advanced non-small-cell lung cancer previously 
treated with platinum-containing chemotherapy regimens. 



Bing Shi et al

Asian Pacific Journal of Cancer Prevention, Vol 16, 20155524

The tax 320 Non-Small Cell Lung Cancer Study Group. J 
Clin Oncol, 18, 2354-62.

Fukuoka M, Yano S, Giaccone G, et al  (2003). Multi-institutional 
randomized phase II trial of gefitinib for previously treated 
patients with advanced non-small-cell lung cancer (The 
IDEAL 1 Trial). J Clin Oncol, 21, 2237-46. 

Govindan R, Page N, Morgensztern D, et al. (2006) Changing 
epidemiology of small-cell lung cancer in the United 
States over the last 30 years: analysis of the surveillance, 
epidemiologic, and end results database. J Clin Oncol, 24, 
4539-44 

Gridelli C, Ciardiello F, Gallo C, et al (2012). First-line erlotinib 
followed by second-line cisplatin-gemcitabine chemotherapy 
in advanced non-small-cell lung cancer: the TORCH 
randomized trial. J Clin Oncol, 30, 3002-11. 

Hanna N, Shepherd FA, Fossella FV, et al (2004) Randomized 
phase III trial of pemetrexed versus docetaxel in patients 
with non-small-cell lung cancer previously treated with 
chemotherapy. J Clin Oncol, 22, 1589-97. 

Hotta K, Fujiwara Y, Kiura K, et al (2007) Relationship between 
response and survival in more than 50, 000 patients with 
advanced non-small cell lung cancer treated with systemic 
chemotherapy in 143 phase III trials. J Thorac Oncol, 2, 
402-7. 

Hu X, Han B, Gu A, et al (2014). A single-arm, multicenter, 
safety-monitoring, phase IV study of icotinib in treating 
advanced non-small cell lung cancer (NSCLC). Lung 
Cancer, 86, 207-12.

Jemal A, Bray F, Center MM, et al (2011) Global cancer statistics. 
CA Cancer J Clin, 61, 69-90

Leighl NB (2012). Treatment paradigms for patients with 
metastatic non-small-cell lung cancer: first-, second-, and 
third-line. Curr Oncol, 19, 52-8.  

Liu D, Jiang J, Hu P, et al (2009). Quantitative determination 
of icotinib in human plasma and urine using liquid 
chromatography coupled to tandem mass spectrometry. J 
Chromatogr B Analyt Technol Biomed Life Sci, 877, 3781-6. 

Lynch TJ, Bell DW, Sordella R, et al (2004). Activating 
mutations in the epidermal growth factor receptor underlying 
responsiveness of non-small-cell lung cancer to gefitinib. N 
Engl J Med, 350, 2129-39. 

National Comprehensive Cancer Network. Non Small Cell Lung 
Cancer. 2013, cited 2013-10-30. Available from: http: //www.
nccn.org/professionals/physician_gls/pdf/nscl.pdf.

Paez JG, Janne PA, Lee JC, et al  (2004). EGFR mutations in 
lung cancer: correlation with clinical response to gefitinib 
therapy. Science, 304, 1497-500. 

Pan H, Liu R, Li S, et al (2014). Effects of icotinib on advanced 
non-small cell lung cancer with different EGFR phenotypes. 
Cell Biochem Biophys, 70, 553-8.

Ramalingam SS, Dahlberg SE, Langer CJ, et al. (2008) Outcomes 
for elderly, advanced-stage non-small-cell lung cancer 
patients treated with bevacizumab in combination with 
carboplatin and paclitaxel: Analysis of Eastern Cooperative 
Oncology Group Trial 4599. J Clin Oncol, 26, 60-5. 

Scagliotti GV, Parikh P, von Pawel J, et al (2008). Phase iii study 
comparing cisplatin plus gemcitabine with cisplatin plus 
pemetrexed in chemotherapy-naive patients with advanced-
stage non-small-cell lung cancer. J Clin Oncol, 26, 3543-51. 

Schiller JH, Harrington D, Belani CP, et al (2002). On behalf of 
the eastern cooperative oncology group comparison of four 
chemotherapy regimens for advanced non-small-cell lung 
cancer. N Engl J Med, 346, 92-8. 

Shao L, Zhang B, He C, et al (2014). Efficacy and safety of 
icotinib in Chinese patients with advanced non-small cell 
lung cancerafter failure of chemotherapy. Chin Med J (Engl), 
127, 266-71.

Shepherd FA, Dancey J, Ramlau R, et al (2000) Prospective 
randomized trial of docetaxel versus best supportive care 
in patients with non-small-cell lung cancer previously 
treated with platinum-based chemotherapy. J Clin Oncol, 
18, 2095-103.

Shepherd FA, Rodrigues PJ, Ciuleanu T, et al (2005) Erlotinib 
in previously treated non-small-cell lung cancer. N Engl J 
Med, 353, 123-32. 

Soda M, Choi YL, Enomoto M, et al (2007). Identification of 
the transforming EML4-ALK fusion gene in non-small-cell 
lung cancer. Nature, 448, 561-6. 

Tan F, Shen X, Wang D, et al (2012). Icotinib (BPI-2009H), 
a novel EGFR tyrosine kinase inhibitor, displays potent 
efficacy in preclinical studies. Lung Cancer, 76, 177-182.

Kris MG, Natale RB, Herbst RS, et al (2003). Efficacy of 
gefitinib, an inhibitor of the epidermal growth factor receptor 
tyrosine kinase, in symptomatic patients with non-small cell 
lung cancer: a randomized trial. JAMA, 290, 2149-2158. 

Yang X, Zhang H, Qin N, et al (2013). Clinical observation of 
icotinib hydrochloride in first-line therapy for pulmonary 
adenocarcinoma. Zhongguo Fei Ai Za Zhi, 16, 364-8. 

Zhao Q, Shentu J, Xu N, et al (2011). Phase I study of icotinib 
hydrochloride (BPI-2009H), an oral EGFR tyrosine kinase 
inhibitor, in patients with advanced NSCLC and other solid 
tumors. Lung Cancer, 73, 195-202.

Zheng X, Liu G, Wang S, et al (2014). A new receptor 
tyrosine kinase inhibitor, icotinib, for patients with lung 
adenocarcinomacancer without indication for chemotherapy. 
Oncol Lett, 8, 1563-6.

Zheng Y, Fang W, Deng J, et al (2014). Sequential treatment 
of icotinib after first-line pemetrexed in advanced 
lungadenocarcinoma with unknown EGFR gene status. J 
Thorac Dis, 6, 958-64. 


