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Abstract
[bookmark: OLE_LINK140][bookmark: OLE_LINK141][bookmark: OLE_LINK144][bookmark: OLE_LINK145][bookmark: OLE_LINK109][bookmark: OLE_LINK129][bookmark: OLE_LINK194]AIM: To investigate the correlation between human epidermal growth factor receptor (HER-2) protein expression and colorectal cancer (CRC) using a case-control study and meta-analysis.

[bookmark: OLE_LINK120]METHODS: Tumor tissue specimens from 162 CRC patients were selected for the case group. Of these, 50 cases were randomly selected, and normal CRC tissue at least 10 cm away from the tumor margins of these cases was used to generate the control group. The expression of the HER-2 protein in the 162 CRC tissue samples and the 50 adjacent normal mucosa tissue samples was detected via immunohistochemistry. The experimental data were analyzed using SPSS 18.0 software, and R software version 3.1.0 was utilized for further verification.

RESULTS: The expression of the HER-2 protein in the 162 CRC tissue samples was significantly higher than in the normal tissue specimens. The data showed that the expression of HER-2 in CRC was related to the Dukes’ stage, the depth of invasion and lymph node metastasis. The HER-2-positive patients had lower 3- and 5-year OS rates than the HER-2-negative patients, but there was no significant difference. However, there was a statistically significant difference in the 3- and 5-year disease-free survival (DFS) rates of HER-2-positive and HER-2-negative patients. The results of the meta-analysis showed that the expression of HER-2 in CRC patients was statistically significantly increased over that of healthy people. The 3-year DFS rate in HER-2-positive patients was markedly lower than that for HER-2-negative patients. 

CONCLUSION: Down-regulation of HER-2 expression might be a dependable strategy for CRC therapy. 
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[bookmark: OLE_LINK105][bookmark: OLE_LINK116][bookmark: OLE_LINK542]© The Author(s) 2015. Published by Baishideng Publishing Group Inc. All rights reserved.

[bookmark: OLE_LINK156][bookmark: OLE_LINK158][bookmark: OLE_LINK206][bookmark: OLE_LINK210][bookmark: OLE_LINK230][bookmark: OLE_LINK522]Core tip: The first meta-analysis to evaluate the role of human epidermal growth factor receptor (HER-2) expression in colorectal cancer (CRC); HER-2 expression level is associated with the clinic-pathological features of CRC; HER-2 expression level is associated with the prognostic factors of CRC; HER-2 expression level can be considered as a biomarker for diagnosis of CRC; HER-2 expression level can be considered as a biomarker for prognostic of CRC.

[bookmark: OLE_LINK74][bookmark: OLE_LINK424][bookmark: OLE_LINK425][bookmark: OLE_LINK1689][bookmark: OLE_LINK1298][bookmark: OLE_LINK1297]Yang WJ, Shen XJ, Ma XX, Tan ZG, Song Y, Guo YT, Yuan M. Correlation of human epidermal growth factor receptor protein expression and colorectal cancer. World J Gastroenterol 2015; In press


INTRODUCTION
[bookmark: OLE_LINK244][bookmark: OLE_LINK245][bookmark: OLE_LINK187][bookmark: OLE_LINK186]Colorectal cancer (CRC) is one of the most common cancers worldwide and is the fourth leading cause of cancer-related death in China[1]. There are more than 1 million CRC cases and 600000 deaths every year, and survival is strongly related to its stage at diagnosis[2]. The TNM staging system and the Dukes’ staging system have greatly improved the rational stratification of CRC patients and the design of therapeutic strategies[3]. Early diagnosis results in a highly favorable prognosis; stage 1 and stage 2 CRC have an 80%–90% five-year survival rate, whereas stage 3 and stage 4 metastatic diseases are associated with five-year survival rates of 60% and 8%, respectively[4,5]. Nearly 20% of patients are diagnosed at an advanced, metastatic stage of the disease, and over half will ultimately develop metastases[6]. Recently, biomarkers have begun to play an increasingly important role in the detection and management of patients with gastrointestinal cancers[7]. The human epidermal growth factor receptor (HER-2) protein regulates cancer cell proliferation and apoptosis and has been validated as a relevant therapeutic target in several human cancers, including CRC[8].
[bookmark: OLE_LINK242][bookmark: OLE_LINK243][bookmark: OLE_LINK190][bookmark: OLE_LINK191][bookmark: OLE_LINK82][bookmark: OLE_LINK101][bookmark: OLE_LINK197][bookmark: OLE_LINK198][bookmark: OLE_LINK199][bookmark: OLE_LINK200][bookmark: OLE_LINK188][bookmark: OLE_LINK189][bookmark: OLE_LINK76][bookmark: OLE_LINK77][bookmark: OLE_LINK201][bookmark: OLE_LINK202][bookmark: OLE_LINK203][bookmark: OLE_LINK204][bookmark: OLE_LINK207][bookmark: OLE_LINK208]HER-2 protein, a transmembrane tyrosine kinase growth factor receptor is found on normal and malignant epithelial cells and is involved in the regulation of cell proliferation and differentiation[9]. HER-2 amplification is observed in 2.5% of 1439 CRC cases, and HER-2 overexpression is observed in an additional 2.7% of cases; CRC amplification is strongly related to protein overexpression[9]. In CRC, HER-2 overexpression has been correlated with advanced tumor stage[10]. HER-2 is a clinically validated anticancer molecular target that is expressed in the majority of CRCs[11,12]. Previous studies have demonstrated that overexpression of HER-2 can lead to cell proliferation, increased motility and protection against apoptosis, whereas inhibition of the HER-2 pathway induces apoptosis and cell cycle arrest and inhibits angiogenesis, tumor invasion and metastasis[13-15]. One study suggested that overexpressed HER-2 protein is the therapeutic target for Trastuzumab, a humanized monoclonal antibody[9]. However, some studies have suggested that HER-2 overexpression is not an independent prognostic marker of colorectal cancer[16,17]. To address the role of HER-2, we conducted an experiment to investigate the specific correlation between HER-2 protein expression and CRC, which was further supported by meta-analysis.

MATERIALS AND METHODS
Ethics statement
This study was carried out with the permission of the Institutional Review Board of the First People's Hospital of Jining. Written informed consent was obtained from all participants. Ethical approval for this study conformed to the standards of the Declaration of Helsinki[18].

Subjects
[bookmark: OLE_LINK223][bookmark: OLE_LINK222][bookmark: OLE_LINK225][bookmark: OLE_LINK226][bookmark: OLE_LINK227][bookmark: OLE_LINK29][bookmark: OLE_LINK30][bookmark: OLE_LINK31][bookmark: OLE_LINK32][bookmark: OLE_LINK59][bookmark: OLE_LINK60][bookmark: OLE_LINK68][bookmark: OLE_LINK71][bookmark: OLE_LINK177][bookmark: OLE_LINK178]From January 2008 to December 2009, 162 patients who were pathologically diagnosed with CRC and had complete clinical data in the First People's Hospital of Jining were randomly selected as part of the case group. None of the patients in the case group had received radiotherapy, chemotherapy or immunosuppressive therapy before surgery. Clinical indexes (gender, age, tumor location and size, and Dukes’ stage, among other) and pathology indexes (degree of tumor differentiation and depth of infiltration, among other) were collected from each CRC patient. Of the 162 CRC patients, 97 were male and 65 were female, and the median age was 54.7 ± 8.2 years. There were 76 cases of colon cancer and 86 of rectal cancer. In 99 cases, the tumor diameter was ≥ 5 cm, and in 63 cases, it was < 5 cm. There were 26 cases in Dukes’ A stage, 58 cases in Dukes’ B stage, 47 cases in Dukes’ C stage and 21 cases in Dukes’ D stage. The tumors were well differentiated in 30 cases, moderately differentiated in 54 cases, and poorly differentiated in 78 cases. The tumors had infiltrated into the muscular layer in 61 cases and into the serosa in 101 cases. Additionally, after surgery, there were 86 cases with lymph node metastasis (LNM) and 76 cases without it. The control group comprised samples of normal tissue located at least 10 cm away from the tumor margins of 50 randomly selected cases. 

Pathological examination
[bookmark: OLE_LINK37][bookmark: OLE_LINK138][bookmark: OLE_LINK49][bookmark: OLE_LINK50]The expression of the HER-2 protein in the 162 CRC tissue samples and 50 adjacent normal mucosa tissue samples was detected by immunohistochemistry (IHC). All tissue specimens were processed for hematoxylin and eosin (HE) staining and IHC staining using the following procedures: the samples were fixed in 10% formaldehyde solution, dehydrated in an ethanol gradient made transparent with dimethylbenzene, embedded in paraffin, cut into slices, dewaxed with dimethylbenzene and hydrated with an ethanol gradient. HER-2 positive CRC tissue slices (Beijing Zhongshan Jinqiao Biotechnology Co., Ltd., Beijing, China) were selected as positive controls. IHC staining was carried out with phosphate buffered saline instead of primary antibody as a negative control.

[bookmark: OLE_LINK61][bookmark: OLE_LINK62]Determination analysis of HE staining results
[bookmark: OLE_LINK55][bookmark: OLE_LINK56]According to Broders’ method, the histological subtypes of CRC include well differentiated, moderately differentiated, poorly differentiated and undifferentiated. After routine HE staining, the characteristics of the CRC tissue could be observed: tumor cells of varying shape and size, bulky nuclear chromatin, clearly visible nucleoli, and an increase in the number, scant cytoplasm and basophilia. 

DeterminationAnalysis of the HER-2 results
[bookmark: OLE_LINK69][bookmark: OLE_LINK70]IHC results were analyzed using HercepTest and scored according to the revised scoring system. After staining, HER-2-positive proteins were yellow and tan and were primarily localized in the cell membrane. At least 3 visual fields were randomly selected for counting under a microscope (× 100). Scoring was performed using two methods. In method 1, scoring was based on staining intensity: 0 (colorless), 1 (faint yellow or light red), 2 (tan or brownish red) and 3 (yellowish-brown or reddish-brown). In method 2, scoring was based on the percentage of positive cells. For each slide, 5 fields were observed under high power magnification (× 100), 100 tumor cells in each field were randomly chosen, and the positive cells were counted. If the number of positive cells was ≤ 10%, it was scored as 0; 10%-25% positive cells were scored as 1; 25%~50%positive cells were scored as 2; and > 50% positive cells were scored as 3. The scores from methods 1 and 2 were multiplied, and the results were binned into grades as follows: 0 indicated negative (-), 1-2 indicated weakly positive (+), 3-4 indicated positive (+ +) and ≥ 5 indicated strongly positive (+ + +). Two professional pathologists read the films and judged the outcomes based on the scoring criteria.

Survival follow-up
One hundred and sixty-twopatients received follow-ups through clinical examinations and regular telephone and mail contact. By March 2014, 7 patients had been lost.

Meta-analysis
[bookmark: OLE_LINK228][bookmark: OLE_LINK229][bookmark: OLE_LINK110][bookmark: OLE_LINK111]PubMed, the Wanfang database, the China National Knowledge Infrastructure database and the VIP database were searched for relevant published studies using the following combination of keywords and free words: HER2 (erbB-2), human epidermal growth factor receptor-2, ErbB2-2 (c-erbb-2 proto-oncogenes), colorectal neoplasms, colon cancer, colorectal tumors, colorectal carcinoma, and colorectal cancer, among others. Studies included in the meta-analysis met all of the following criteria: (1) research type: case-control; (2) research subjects: patients with CRC (the case group) and healthy controls (the control group); and (3) the chosen studies provided complete data such as the number of cases, country, race, age, gender, ethnicity, pathological type, detection method, and the expression of HER-2 protein. Two investigators independently extracted the data from the selected articles. Disagreements were resolved by discussion until a consensus was reached. R version 3.1.0 (Robert Gentleman and Ross Ihaka, Auckland University, New Zealand) was utilized for statistical analysis. Comparisons of the HER-2 protein expression, overall survival (OS) rates and disease-free survival (DFS) rates between the CRC patients and healthy subjects were assessed using an odds ratio (OR) with a 95%CI under a fixed-effects or a random effects model. A Z-test was utilized to determine the significance of the pooled ORs[19]. Heterogeneity among the studies was assessed with Cochran’s Q test[20] as well as the I² statistic[21]. A fixed-effects model was applied to calculate the parameters when heterogeneity was not an issue (P > 0.05 or I2 test results < 50%). By contrast, if there was substantial heterogeneity (P < 0.05 or I2 test results > 50%), a random-effects model was utilized to pool the data[22]. 

Statistical analysis
The experimental data were analyzed using SPSS 18 software. Survival curves were plotted based on the follow-up data. The measurements are presented as the mean ± SD. To compare between groups, t- tests were utilized. Count-based data are represented with percentages or ratios and are compared using chi-square tests. There was a significant difference if P was less than 0.05.

RESULTS
Expression of the HER-2 protein in CRC 
[bookmark: OLE_LINK135][bookmark: OLE_LINK136][bookmark: OLE_LINK33][bookmark: OLE_LINK34][bookmark: OLE_LINK21][bookmark: OLE_LINK24][bookmark: OLE_LINK25][bookmark: OLE_LINK26][bookmark: OLE_LINK27][bookmark: OLE_LINK28][bookmark: OLE_LINK93]There was no expression of HER-2 protein in the normal mucosal samples as shown via IHC (Figure 1A); IHC-positive signals demonstrated the high expression of the HER-2 protein in CRC tissue samples (Figure 1B). The expression of the HER-2 protein in the 162 CRC tissue samples was significantly higher than in the control group (19.14% vs 0.00%, P = 0.001). Of these samples, 8 cases were weakly positive, with an expression rate of 4.94% (Figure 2A); 17 cases were positive, withan expression rate of 10.49% (Figure 2B); and 6 cases were strongly positive, with an expression rate of 3.70% (Figure 2C). 

[bookmark: OLE_LINK80][bookmark: OLE_LINK169]Relationship the relationship between the expression of the HER-2 protein and the clinicopathological features of CRC
[bookmark: OLE_LINK63][bookmark: OLE_LINK64][bookmark: OLE_LINK35][bookmark: OLE_LINK36][bookmark: OLE_LINK57][bookmark: OLE_LINK58][bookmark: OLE_LINK38][bookmark: OLE_LINK39][bookmark: OLE_LINK72][bookmark: OLE_LINK73][bookmark: OLE_LINK65]As shown in Table 1, among the CRC patients, the expression of the HER-2 protein in Dukes’ stages A and B was significantly lower than that in Dukes’ stages C and D (14.29% vs 27.94%, P = 0.009); the expression of the HER-2 protein in CRC patients with LNM was higher than that in CRC patients without LNM (25.58% vs 11.84%, P = 0.027); and the expression of the HER-2 protein in CRC patients with tumors that had infiltrated into the muscular layer was higher than that of patients whose tumors had infiltrated into the serosa (27.87% vs 13.86%, P = 0.028). These data show that the expression of the HER-2 protein in CRC is related to the Dukes’ stage, the depth of invasion and LNM, but not to gender, age, tumor location and size, or the degree of differentiation (P > 0.05).

Relationship the relationship between the expression of the HER-2 protein and the survival rate of CRC patients
[bookmark: OLE_LINK81][bookmark: OLE_LINK96][bookmark: OLE_LINK22][bookmark: OLE_LINK23][bookmark: OLE_LINK40][bookmark: OLE_LINK41][bookmark: OLE_LINK66][bookmark: OLE_LINK67][bookmark: OLE_LINK84][bookmark: OLE_LINK85][bookmark: OLE_LINK86][bookmark: OLE_LINK87][bookmark: OLE_LINK88][bookmark: OLE_LINK94][bookmark: OLE_LINK95][bookmark: OLE_LINK89][bookmark: OLE_LINK90][bookmark: OLE_LINK97][bookmark: OLE_LINK98][bookmark: OLE_LINK112][bookmark: OLE_LINK113]In this study, over a follow-up period of 5 years, detailed data were obtained from a total of 155 patients, including 30 HER-2-positive cases. Kaplan-Meier curves of HER-2-positive and HER-2-negative patients were drawn based on the follow-up data, and the 3-year OS, 3-year DFS, 5-year OS, and 5-year DFS rates were compared between the two groups. Compared with the HER-2-negative patients, the HER-2-positive patients had lower 3-year and 5-year OS rates but the difference was not significant (76.7% vs 82.4%, 2 = 0.625, P = 0.429; 40.0% vs 45.6%, 2 = 0.275, P = 0.600) (Figure 3A and B). However, there was a statistically significant difference between the 3-year and 5-year DFS rates of HER-2-positive and HER-2-negative patients (2 = 4.40, P = 0.036; 2 = 12.14, P < 0.01) (Figure 4A and B). 

Verification of the meta-analysis
[bookmark: OLE_LINK123][bookmark: OLE_LINK114][bookmark: OLE_LINK115][bookmark: OLE_LINK124][bookmark: OLE_LINK125][bookmark: OLE_LINK126][bookmark: OLE_LINK127][bookmark: OLE_LINK128]A total of 684 studies (227 in Chinese and 457 in English) were initially retrieved, and based on the selection criteria, 30 case-control studies (13 in Chinese and 17 in English) were ultimately used for the meta-analysis. There were 4942 CRC patients and 521 healthy controls in total. The results of the meta-analysis showed that HER-2 protein expression was statistically significantly higher in CRC patients than in healthy people (OR = 10.71, 95%CI: 5.50-20.85; P < 0.001) (Figure 5). The 3-year DFS rate in HER-2-positive patients was markedly lower than that of HER-2-negative patients (OR = 0.50, 95%CI: 0.28-0.87; P = 0.005) (Figure 6C), but there was no statistically significant difference in the 3-year OS, 5-year OS, and 5-year DFS rates between HER-2-positive and HER-2-negative patients (3-year OS: OR = 0.62, 95%CI: 0.29-1.32, P = 0.211; 5-year OS: OR = 0.56, 95%CI: 0.25-1.25, P = 0.155; 5-year DFS: OR = 0.71, 95%CI: 0.45-1.14, P = 0.178 ) (Figure 6A, B and D).

DISCUSSION
[bookmark: OLE_LINK83]Overexpression and amplification of HER-2 has been reported in 25%-35% of breast cancers, the incidence of HER-2 overexpression in CRC varies (ranging from 0 to 83%)[23]. These discrepancies might be caused by differences in detection techniques, the antibodies used, and the tissue fixation methods, as well as the criteria used to assess the results[24]. To assess the correlation between HER-2 expression and CRC, we conducted a case-control study using clinicopathological and prognostic features, and we further verified our results using meta-analysis. Our study showed a significant difference in HER-2 expression between normal colon tissue (0%) and CRC lesions (19.14%). Moreover, fewer CRC patients staged as Dukes’ A and/or B (14.29%) were HER-2-positive compared with those staged as Dukes’ C and/or D (27.94%); CRC patients with lymph node metastases were more likely to be HER-2-positive; and HER-2-positive tissue was also more likely with increasing invasive depth. Furthermore, follow-up results showed that HER-2 expression was inversely correlated with the 3-year and/or 5-year OS and DFS rates. Thus, we suggest that HER-2 expression is correlated with the Dukes’ stage, lymph node metastasis and prognosis of CRC patients, indicating that HER-2 could be a practical tumor marker. This suggestion was further supported by our meta-analysis.  
[bookmark: OLE_LINK92][bookmark: OLE_LINK91][bookmark: OLE_LINK232][bookmark: OLE_LINK233]Overexpression of HER-2 has a documented association with disease and with a poor prognosis in various human cancers including ovarian, breast, and lung cancers[1,23,25]. HER-2, which encodes a transmembrane protein with tyrosine kinase activity, is reported to be vital for DNA repair, tumorigenesis, metastasis and drug resistance[26,27]. When its intracellular domain is phosphorylated, the HER-2 protein can both homo- and heterodimerize, promoting cell proliferation and repressing cell death via the Ras/MAPK pathway, as well as the PI3K/AKT pathway[28,29]. HER-2 can activate the Ras/MAP kinase cascade and up-regulate k-ras expression, promoting cancer cell growth and advancing the malignant phenotype. Furthermore, overexpression of HER-2 can down-regulate the p53 protein via the PI3K/AKT pathway, thereby increasing cell proliferation and decreasing Adriamycin sensitivity[30,31]. In our research, HER-2 is overexpressed in CRC lesions and is positively correlated with Dukes’ staging and lymph node metastasis, suggesting that the expression of HER-2 may be closely related to the disease progression of CRC. Moreover, HER-2 expression correlates with a poor prognosis for CRC patients. Consequently, the HER-2 protein is a crucial biomarker and target for tumor biology and therapeutic intervention, as well as for cancer gene therapy; down-regulation of HER-2 expression might be an effective strategy for CRC therapy. Recently, Herceptin, a humanized monoclonal antibody against HER-2, has been shown to have clear therapeutic effects in strongly HER-2/neu-positive breast carcinoma patients, especially when combined with other chemotherapeutic drugs[32,33]. Thus, further studies on the effect of HER-2 on CRC will demonstrate if Herceptin can also be used as a target for CRC therapy.
There are also some limitations that should be noted. First, the samples in the present study are comparatively small, but our meta-analysis makes up for this limitation. Second, the HER-2 protein was detected using IHC, whose results could be influenced by various detection approaches and subjective criteria. However, we could not find a more suitable technique that is currently in use in China. In this regard, further study with more accurate detection methods could be warranted.
In brief, HER-2 is overexpressed in CRC lesions, and this overexpression is positively correlated with the Dukes’ stage and lymph node metastasis of CRC, indicating that the expression of HER-2 may be closely related to the progression of CRC and could be an effective biomarker for its diagnosis and treatment. Moreover, HER-2 expression is correlated with a poor prognosis for CRC patients, suggesting that it could be a valid prognostic marker. Thus, a new adjuvant therapy involving Herceptin might be a dependable strategy for CRC therapy. 
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COMMENTS
[bookmark: OLE_LINK137]Background
Colorectal cancer (CRC) is one of the most common cancers worldwide and is the fourth leading cause of cancer-related death in China. Early diagnosis results in a highly favorable prognosis, while nearly 20% of patients are diagnosed at an advanced, metastatic stage of the disease, and over half will ultimately develop metastases. Human epidermal growth factor receptor (HER-2) is a clinically validated anticancer molecular target that is expressed in the majority of CRCs. HER2 might be an effective biomarker for the diagnosis and treatment of CRC.

Research frontiers
HER-2 amplification is observed in 2.5% of 1439 CRC cases, and HER-2 overexpression is observed in an additional 2.7% of cases; CRC amplification is strongly related to protein overexpression. Previous studies have demonstrated that overexpression of HER-2 can lead to cell proliferation, increased motility and protection against apoptosis. In CRC, HER-2 overexpression has been correlated with advanced tumor stage.

Innovations and breakthroughs
To assess the correlation between HER-2 expression and CRC, we conducted a case-control study using clinicopathological and prognostic features, and we further verified our results using meta-analysis. This study showed a significant difference in HER-2 expression between normal colon tissue (0%) and CRC lesions (19.14%). Moreover, fewer CRC patients staged as Dukes’ A and/or B (14.29%) were HER-2-positive compared with those staged as Dukes’ C and/or D (27.94%); CRC patients with lymph node metastases were more likely to be HER-2-positive; and HER-2-positive tissue was also more likely with increasing invasive depth. Furthermore, follow-up results showed that HER-2 expression was inversely correlated with the 3-year and/or 5-year OS and DFS rates. Thus, we suggest that HER-2 expression is correlated with the Dukes’ stage, lymph node metastasis and prognosis of CRC patients, indicating that HER-2 could be a practical tumor marker. This suggestion was further supported by our meta-analysis.  

Applications 
The study results suggest that HER-2 expression may be closely related to the progression of CRC and could be an effective biomarker for the diagnosis and treatment of CRC. Moreover, HER-2 expression is correlated with a poor prognosis. Thus, the down-regulation of HER-2 expression might be a dependable strategy for CRC therapy.
 
Terminology
CRC arises due to uncontrolled cell growth in the rectum or colon, both part of the large intestine It is one of the most common cancers worldwide and is the fourth leading cause of cancer-related death in China HER-2 protein, a transmembrane tyrosine kinase growth factor receptor is found on normal and malignant epithelial cells and is involved in the regulation of cell proliferation and differentiation.
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[bookmark: _GoBack]This is a good study in which the authors analyzed the the correlation between HER-2 protein expression and CRC using a case-control study and meta-analysis. The results are interesting and suggest that HER-2 could be an effective biomarker for the diagnosis and treatment of CRC. 
[bookmark: OLE_LINK591][bookmark: OLE_LINK592]
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Figure 6 Forest plot of the expression of the human epidermal growth factor receptor protein in overall survival and disease-free survival. HER-2: Human epidermal growth factor receptor.
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Table 1 Relationship between the expression of the human epidermal growth factor receptor protein and the clinicopathological features of colorectal cancer
	Clinicopathological parameters
	Number of cases
	HER-2 positive rate, n (%)
	χ2 value
	P value

	Gender
	Male
	97
	17 (17.53)
	0.405
	0.525

	
	Female
	65
	14 (21.54)
	
	

	Age
	≥ 60
	74
	15 (20.27)
	0.113
	0.736

	
	< 60
	88
	16 (18.19)
	
	

	Tumor location
	Colon
	76
	17 (22.37)
	0.967
	0.326

	
	Rectum
	86
	14 (16.28)
	
	

	Tumor size/cm
	≥ 5
	99
	20 (20.20)
	0.187
	0.665

	
	< 5
	63
	11 (17.46)
	
	

	Dukes staging
	
	
	
	
	

	
	A+B
	84
	12 (14.29)
	6.861
	0.009

	
	C+D
	68
	19 (27.94)
	
	

	
	
	
	
	
	

	Degree of differentiation
	Well-differentiated 
	30
	6 (20.00)
	4.631
	0.099

	
	Moderately differentiated
	54
	15 (27.78)
	
	

	
	Poorly differentiated
	78
	10 (12.82)
	
	

	Lymph node metastasis
	With
	86
	22 (25.58)
	4.922
	0.027

	
	Without
	76
	9 (11.84)
	
	

	Depth of invasion
	Serosa
	101
	14 (13.86)
	4.822
	0.028

	
	Muscular layer
	61
	17 (27.87)
	        
	         


HER-2: Human epidermal growth factor receptor.
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